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Reynolds v. W. Ashby & Son (House of 
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Sheffield v. Storey, 532 
Siemens Brothers & Co. v. Patent Ex- 
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Smart v. Rushworth Bros., 571 
Smith v. Charing Cross, Hampstead and 
Easton Railway (Appeal), 112 
Smith v. Pare, 153 (see also p. 163) 
Spittal v. Glasgow Corporation, 405 
Stoker v. National Telephone Co., 685 
Suart v. Electromobile Co., 685 
Telephone Contracts, 57t 
The Kinz v. Wells and another, 242 
Tramcar Ticket Conditions, 572 
Tramway Brackets on Buildings, 
Fixing of, 650 
Tramway Fares, Statutory, 450 
Tramway Fares, Workmen's, 450 
Tramway Owners, Liability of, 1001 
Tramway Rating, 153, 611 
Tramway Track Repair, 362 
Underground Electric Rallways Co. of 
London and the Commissioners of 
Inland Revenue, 29 
Weston v. Van Hinden, 769 
Weybridge Urban District Council v. 
Urban Electric Supply Co., 650 
Wooller v. Yorkshire (Woollen District) 
Electric Tramways, 198 
Workmen's Compensation: (Brown v. 
Urban  Klectric Supply Co.) 1014, 1041; 
(Burr v. Underground Electric Railways 
Co. of London) 30; (Ellis v. Ellis) 243; 
(Franklin v. Glasgow Corporation) 532: 
(Jones v. British Westingh: use Co.) 965; 
(Kay v. British Westinghouse Co.) 532, 
571; (Norman v. R. W. Blackwell & Co.) 
922; (Rotherham) 1041; (Teece v. Corlett 
Electrical Engineering Co.) 153 


Leicester, ( Descriptien) 179, 227 ; (Lighting) 
74, 967; (T'ramways) 32, 74, 158, 575, 895 

Leigh (Lancs.), 32, 246, 885, 1004 

Leith (N.B.), (Lighting) 614, 797 ; (Tram- 
ways)1001, 1014 (see also PARLIAMENTARY) 

Lewisham (London), 326 

Leyland. 201, 688 

Leyton, 326, 575 (see also PARLIAMENTARY) 

Liberty.“ Statue of, 963 

Lifts, Electric, 983 

Lichfield, 201 

Light, Standards of [Fleming], 748 
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Aldershot Farnborough (Amendment), 114 
Amendment to 1836 Act, 213 
Applications, 279 
Ariminster-Lyme Regis. 155, 810 
Bideford, Westward Ho! and Appledore, 


74, 638 

Blackpool-F ylde, 810 

Blackpool-Garstang, 614, 810 

Brackenhill, 496 

Bradwell-Castleton, 32 

Burton-Ashby, 74 

Cheltenham, 231, 772 

Colne-Tenterden (Amendment), 74 

Corwen-Bettws-y Coed-Penmuchno, 
810 

Durham, 848, 881, 1015 

East Anglian, 365 

Guildford, 406, 602 

Hertfordshire, 614 

Kent and East Sussex, 71 

Kidderminster -Bewdley, 683 

Leek-Caldon Low -Hartington, 493 

Light Railway Commissioners’ Report for 
1903, 201 

Light Railways Bill (1901), 50¢ (see also PAR- 
LIAMENTARY) 

Maidstone-Faversham Junction (Extension 
of Time), 155. 772 

Middlesex, 653 (see also Middlesex County 
Council Tramways in General Index) 

Mitcham, 1045 

Nuneaton, 156 

Portsmouth-Hayling Island, 403 

N Bank-Brierley Hill- Rowley Regis, 


The 


C85, 


Bipon and District. 496 
Southend-on-Sea, 535, 1045 
Stretford, 74 

Tarporley -Cuddington, 614, 688 
Tickhill-Brackenhill, 284, 1004 
West Manchester, 74 
Witney-Burford -Andoversford, 496 
Woodbridge-Bawdsey, 688 
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Lightning Stroke, Effects of a [Box], 33 
(see also p. 308) 

Lightning Strokes, The Action of, on Build- 
ings [Hedges]. 807 

Limerick, 408, 997 

Lincoln, (Lighting) 265, 496; (Tramways) 
114, 264 (see also LEGAL) 

Line Construction, Medium Span [Cope- 
land], 878 : 

Linpsay, S. C.: Operation of Synchronous 
Converters, 801 (see also p. 779) 

Linlithgow, 818 

Lisburn, 408 

Litherland, 723 

Little Lever, 968 

Littleborough, 575 

Liverpool, 453, 496, 772; (Lighting) 114, 201, 
984, 496, 1014 ; ( Tramways) 653, 702, 810, 
848, 885, 926, 1004 

Liverpool University, 882, 993, 965 

Llanelly, 810 (see also LEGAL) 

Llantrisant,810 

Llanwrtyd Wells, 810 

Loans, Municipal, 2, 39, 951, 332, 872, 921 

Local Government Board Enquiries, $, 572, 
921, 961 

Lombardy (Italy), 885 

Fondon, A Higher Technical School for, 
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London, Camberwell and Dulwich Tram- 
ways, 452 (see also PARLIAMENTARY) 

London Chamber of Commerce, Electrical 
Trades Section, 257 

London, City of, 31, 112, 651 

London County Council: (Analysisof Elec- 
tric Supply Undertakings) 131; (Brixton 
Cable Tramway, Reconstruction of) 464 ; 
(Chairman's Address) 1045; (City and 
South London Railway) 653; (Conference 
re System of Traction to be Adopted in 
the North) 456, 576; (Covered Tramcars, 
Experiments with) 577, 926; (Electric 
Supply Works Statistics) 652; (E mbank- 
ment Tramway) 1004 ; (Finance commit- 
tee Report) 556 ; (Free Fares on Tram- 
ways) 1004; (Greenirich Power House 
Switchboard) 125, 133; (Greenwich Tun- 
nel) 156, 1045 ; (Invitation from New York 
Rapid Transit Commission) 614 ; (Kings- 
way, Electric Lighting of) 653; (Loans) 
74, 156, 201, 365, 408,453, 535, 575, 614, 1015 ; 
(Local Authorities and the Supply of 
Electric Fittings) 201; (London, Cambr. 
well and Dulwich Tramways) 1001; (Lon- 
don, Deptford and Greenwich Tramway) 
453; (Savoy Hotel) 74; (School of Photo- 
Engraving) 883; (South London Tran- 
ways Co.) 1004 ; (St. Marylebone Electric 
Lighting) 74, 366, 614, 653; (Technical 
Education Board) 1042; (Telephone Con- 
ference) 156 (see also TELEPHONY) ; (T'ot- 
tenham Court Road Tramways) 547; 
(Tramcar Stairways and the New 
Drivers’ Bye-law) 42; (Tramway Ac- 
counts) 403, 496, 535; (Tramways, North) 
114, 84, 201, 346, 453, 496, 576, 653, 1001; 
(Tramways, South) 74, 114, 84, 201, 246, 
255, 366, 409, 453, 461, 535, 575, 014, 653, 772, 
810, 818, 885, 926, 975, 985, 1001, 1015; (Wir- 
ing Proposals) 499; (Workmen's Fares) 
114, 1001 (see also PARLIAMENTARY and 
LEGAL) 

Londonderry, 858, 885 

London, Greenwich and Deptford Tram- 
ways, 202, 453 (see also Companies and 
LEGAL) 

London, North, Tramways in, 576 1005, (see 
also Metropolitan Electric Tramways 
and London County Council) 

London Traffic, Royal Commission on, 64, 
35, 97, 142, 193, 279. 294, 318, 595 (sce also p. 
29 
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London United Tramways Co., 916. 255, 
366, 453, 653, 654 (see abo PARLIAMENTARY, 
Companies and LEGAL) ; 

London University, E, 213 

Londonderry, 858 885 

Londonderry-Moville Tramway, 32, 685 

Long Eaton, 114 

Longton, 638, 848 

Loughborough, 115, 408, 1015 

Lourenco Marques, 811, 885 

Louth, 15 5, 216, 333, 408. 53) 

Lowestoft. (Lighting)33, 201, 408, 1001, 1015; 
(Tramways) 366, 653 728 

Lucknow (India), 653, 810 

Lyceum Theatre, 31 

Lynn (see King's Lynn) 

Lyons (France), 688 

Lythum, 772 


Macclesfield 728 
McEnoy, J.: 
Manchester Corporation Tramways, 68 ; 
(Discussion) 69 
Overhead Equipment: Notes on its Con- 
struction and Maintenance, 983 (see 
also p. 122) 
Machinery. Electrical, Notes on the De- 
sign of [Hunt], 53 (see also p. 42) 
MCLELLAN, W., and MERZ, C. H.. Power 
Station Design, 49, 84, 135; (Discussion) 
185, 225, 258 (see also p. 100 and Corre. 
spondence) 
Madras, 497 
Madrid, 810 
Maesteg, 535 
Magualinm. 37 
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Energy Losses in Magnetising Iron [Mor- 
doy and Hansard], 790 

Law of Magnets and Earth's Magnetic 
Field (Chree], 310 

Magnetic Induction in Multipolar Arma- 
tures, Distribution of ( Thornton], 749 

Magnetic Observatories and Electric 
Traction, 214 

Magnetic Reluctance of Air Cores in Short 
Coils [Thornton], 875 

Magnetisation of Iron in Bulk [Thornton], 


Terrestrial Magnetism, International Rc- 
search in, 661 


Maidstone, (Lighting) 902, 688,810; (Tram- 
ways) 326, 575, 968, 1004, (Opening) 781 

Mains, Liability for Damage to, ?1?, 213 

Mains, Underground, Bare, A New Method 
of Laying, 707 

Malaga, 614 

Manchester, 614,863, 1042 ; (Lighting) 33, 75, 
115, 156, 408, 497, 1004, 1045; (Tramways) 
33, 156, 614, 729, 811, 848, 1001 (see also 
PARLIAMENTARY) 

Manchester Corporation Tramways 
[McElroy], f; (Discussion), 69 

Manchester Municipal School of Tech- 
nology, 255 

Manchester Suburban Tramways, 818 

Mandalay, 614,682, 915 

Mansfield, 688, 772 

March, 976 

Margam, 156 

Marriaze, 455, 577 

ManrTiN, C. P., STONEY, G. G. and PAR- 
sons, C. A.: The Steam Turbine as 
Applied to Electrical Engineering, 221, 
265: (Discussion) 266, 305 (see also p. 312 

Marylebone (London), 72, 115, 167, 337, 405, 
438, 453, 497, 535, 575, 614, 968, 826, 1045 
(see also London County Council, PAn- 
LIAMENTARY Gnd LEGAL 

Matter, Effects of Constitution of, on 
Motion throuzh Ether | Larmor}, 310 

Measuremeut of Alternating Current, 
Some Instruments for the (Duddell], 190 
(ses algo pp. 397 and 52.) 

Measurements, Electrical, Practical Stan- 
dards for, 819, 831 (see also pp. 598, 916, 
and under Units" in Correspondence) 

Melbourne (Australia), 575, 771, 816 

Melrose (N.B.). 1001 

Melton Mowbray, 453 

Merchant Venturers’ Technical Collozo, 
324, 431, 923, 965. 1001 

Merry weather's Electrical Fire Engine, 557 

Mersey Docks and Harbour Board, 407 

Merz, C. H., and MCLELLAN, W.: Power 
Station Design, 49, 83, 135; (Discussion) 
185, 225, 258 (see also p. 100 and Corre- 
spondence) 

Meshed (Persia), 614 

Metals, The Hard and Soft States of 
[Beilby], 333 


METERS -- 


Aron Portable Meter, 437 

“Bulk” Supply Miximum Demand Indi- 
cator (Dick ], 415 

Calibrating Meters, A Simple Method for, 
627 


Ferranti Alternating Current, 213 

Hookham Prepsyment Moter, 715 

Litigation, 970 

Organisition of a Meter Testing Depart- 
ment [Cridge], 475 ; (Discussion) 477 

Wright Maximum Deinand Indicator, 337 


Metric System, 2, 1015 (see also PARLIA - 
MENTARY) 

Metropolitan Asylums Board, 115, 366, 535, 
818, 1005 

Metropolitan Electic Supply Co, 7, 772 
(«ec also Companies a EGAL) 

Metropolitan Kicctric Trainways, 403, 537, 
576, 626,745 ; (Description of System) 555, 
591, 665, 702, 712, 784, 856 (see also Middle- 
sex County Council, North Metropolitan 
Electrical Power Supply Co. and Corre- 
spondencc) 

Mexborough, 408, 935 

Mexico, 153, 574, 575, 885, 1045 

MEYER, H.: Power Supply to tho Tram- 
ways in North London, 803 (Correspon- 
dence) 

Middlesbrouzh, 33, 115, 202, 327 

Middlesbrough Dock klectric and 
Hydraulic Power Plant, [Raven] 379, 394 

Middlesex County Council tramways, 327, 
576, 653, 728 (see also Metropolitan Elcc- 
tric Tramways) 

Mid-Sussex, 1015 

Milk, The Electrical Sterilisation of, 6(4 

Mineral Trains, Electric Haulage of, 245 

Mines’ Drainage Commissioners, 1013 

Mines, Submarine, 4 

Mining, Electricity in (Home Office Com- 
mittee’s Report), 3, 48. 257; 48, 73, 155, 407, 
496, 574, 5%, 613, 687, 726, 517, 821, 817,925, 
1003, 1013 (see also under Exhibitions, 
Colliery and PARLIAMENTARY) 

Ministry of Commerce, The Proposed, 344 

Mirfield. 463 

Mitchelstown (Ireland), 216 

Moisture and Extra High-Pressure Lines 
[Baily], 921 (Correspondence) (see. also 
pp. 94, 031) 

Montreal, 933, 937 (see a’xo LEGAL) 

Montreux, 820 

Montrose (N. B.). S85 


MoRDbEY, W. M., and HANSARD, A. G.: 
Energy Losses in Magnetising Iron, 790 

Morecambe, 614 

Morley, 115 

Morpeth, 115 

MORRIS, J. T.: Experiments on Sheath 
Losses of Three-Coro Cables, 782 (see also 
pp. 12, 41, 56, 171, 77% 

Motherwell, 363 


MOTOR CARS @se also Motors)— 


American Delivery Waggons, 254, 268 
Edison Battery, 254 

Gordon-Bennett Race, 262 

Ladies' Automobile Club, 2)4 
Long-Distance Run, 737 

Mail Vans, Electric, 565 

Motor Omnibuses, 75 

Trials of Cheap Cars, 737 


Motormen, Rewards for, 247 


MOTORS (see also MOTOR CARs) — 


Alcohol Motors, 924 
Crompton and Goldschmidt's Single- 
Phase Motor, 152 (see also Correspon- 


dence) 

Finzi Single-Phase Motor, 2, 21 

General Electric Co.'s Single-Phase Motor, 
816, 826 

Heyland nne phase Induction Motor, 

he Starting of the [Boyd], 919 

Hopkinson Test, The, as Applied to Induc- 

eon Motors (Sumpner and Weekes]. 817, 


Zohan and Phillips Polyphase Motors, 


Lamme's Siuglo-Phase Motor, 127 

Motor Testing, Renard's Investigation, 376 

Oerlikon Single-Pbase Motor, 816, 828 

Osnos'Short-Circuiting Device for Squirrel 
Cage Rotors, 766 

Output Coefficient of Induction Motors, 
| Pensabene] 63 (Correspondence) 

Output of Induction Motors, Method for 
EM [Alexanderson], 860 (ses also 
p. 8.76 

Regulation of Alternating current Motors, 

ahmeyer's Patent, 45 

Single- Phase Motors, ^, 21, 197, 152, 646, $16, 
825, 838, 912 (see also Correspondence) 

Slip Meter, A New, 420 

Starter for 1,500 H. p. Motor, 547 

Starting Panel, New Type of Ward- 
Leonard, 160 

Starting Switches and Resistances (Hunt), 
926 ; (Discussion) 527 (see alsc p. 506) 

Steinmetz Variable Speed Motor, 857 

Testing Alternating-Current Motors by 
Continuous Current { Cramp], $17, 839 

Variable Speed Shunt Motor, 857 

Witting-Eborall Single-Phase Motor, 646 


Municipal and County Club, 33 

Municipal Electrica] Undertakings, The 
Financial Position of [Blakeway], 672; 
(Discussion) 673 (see also p. 662) 

Municipal Loans and Contracts, ? 

Municipal Mutual Insurance (Ltd.), 75 
(see also under Insurance, Municipal) 

a ase Servants, Superannuation of, 


Municipal Tramways Association of Great 
Britain, 158,451, 811 820 ; (Diary of Liverpool 
Meeting) 955 (xee also Index of Societies’ 
Meetings) 

Musselburgh, 115 

Mynynddislyn, 683, 728 

Mysore, 885 


Nagasaki (Japan), 885 

N agoya Electric Light Co., 935 

Natal, 246, 498, 688, 885, 1001 

NATIONAL ELECTRIC SIGNALLING Co.: 

Ferraris Field Detector of Hertzian 
Waves, 446 (Correspondence) 

United States Government and the 
Fessendon Wireless Telegraph System, 
565, 581 (Correspondence) 

National Electrical Contractors’ Associti- 

tion, 202 

National Electrical Manufacturers’ Asso- 

ciation, 128 

National Physical Laboratory, 602 
Navy, Electricians for the, 73 
N. C. S. Portable Testing Set, 288 
Neath, 497, 683, 1045 

Negativo Boosters, 84 

Nelson, 115, 246, 536, 575 

Network Testing, 780, 556 

New Barnet, 926 

New South Wales, 75, 772, 968 
New York Edison Co., 1016 
Newcastle (N. S. W.), 847 
Newcastle-on-Tyne, 818; (Lighting) 772 : 

(Tramwa /.) 3, 33. 116, 202, 256, 336, p? 

507, 68x, 723, B55, 176, 1005 («ee also Tyne- 

side Tramways Co., PARLIAMENTARY 

and TELEPHONY) 

Newcastle-uuder-Lyne, (Opening of Works) 
376 

Newport (Mon), (Lighting) 327, 365, 451 
197, 536; (Dramay) 156, 327, 451, 197, de 

Newport (N. B.), 327 2 

Newquay, 968 

Newton Abbot, 202 

Newton Stewart, 33 

NICHOLSON, J. S., and HENDERSON, J. B.: 
Armature Revetion 13 Alternators, 64: 
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NISBETT, G. H.: Danger of Electrostatic 
Shocks, 62 (Correspondence) ] 

Nopon ALBERT: Electrolytic Rectifiers : 
An Experimental Research, 1037 (see also 
p. 1014) ^ 

North-East Coast Institution of Engineers 
and Shipbuilders, 127 

North-East Railway Station Lighting, 128 

North of England Instituto of Mining and 
Mechanical Engineers, 880 

North Fremantle (W. Australia), 846 

North Metropolitan Electrical Power Sup- 
ply Co., 586, 591, 665, 702, 742, 784, 856, 573, 
593, 900, 940, 1021 (see also Metropolitan 
Electric Tramways, Correspondence and 
Companies' Index) 

Northfleet, 366 

Northampton Institute, 586, 573, 686, 726, 
809, 883, 924, 966 

Northampton, (Lighting) 115, 209 ; (Opening 
of Tramways) 587 

Northumberland's, Duke of, Clause (see 
‘* Bermondsey ” Clause) 

Norwich Electric Tramways Co., 157, 506 
(see also Companies and LEGAL) 

Norwich, 33, 20%, 408, 926 (see also LEGAL) 

Notices, (Electric Lighting) 613, 652 

Nottingham, (Lighting) 115, 284, 326; 
(Tramways) 157, 497 

N-Rays, 3, 179, 676 
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Everett, Prof. J. D., 716 
Finsen, N. R, 954, 977 

Foster, A. le Neve, 366 

Foster, Sir Otement le Neve, 3 
Gurney, H. P., 716 
Hollingshead, John, 1043 
Martindale Col. B. H., 285 
Payne, H C., 1005 
Pearson, J. T., 856 

Robson, W. H., 909 

Rutley, Frank, 170 
Sherley-Price, 8., 44 

Siemens, Dr. Friedrich, 255 
Stacey, George Benham, 1033 
Talbot, Ernest, 197 
Thompson, Sir T. Raikes, 848 
Tillstone, F. J., 409 

Webber, Major-General C. E., 935, 953 
Willey, H. A., 996 

Wilmot, T. J., 44 


Observatories, 
Traction, 214 

Oceanography, Prince of Monaco on, 254 

Oil Fuses, High-Tension, Experiments 
with, 398 

Oil Insulation, 46? 

Oil Separator, An Electrical, 227 

Oil Switch, Dick-Kerr High-Tension, 264 

Oil Switches, Stanley High Voltage, 351 

Oldbury, 848 

Oldham, 613, 614, 688 

Omnibuses, Motor, 75 

Ore Finding, Electric, 294 

Ormskirk, 497, 728, 856 

a Broad (Norfolk), 115 ,536, 653, 968, 

Outings, 455, 499, 538, 616, 654, 812, 850 

Overhead Equipment: Notes on its Con- 
struction and Maintenance [McElroy], 
983 (see also p. 992) 

Overhead Mains, 144, 168, 194, 626, 878 

OWEN Davip: A New Electro-Chrono- 
graph, 943 (see also p. 934) 


Magnetic, and Electric 


Paddington (London), 653 
Paignton, 886 
1 e 576, 886; (Tramways) 


1 ty 
Panama Canal, 675 
Paraguay, 886 
Paris, 327, 565, 818 
PARKE, R. J.: Aluminium Conductors, 588 
Parks Lighting, 968, 1007 
„ Business, Congestion of, 


Parliamentary Committees, 418, 516 
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Acton Improvement, 28, 110, 361 

Ayr Tramways, 

Baker Street and Waterloo Railway, 28, 
110, 151, 361, 448 

Barnet Gas and Water, 65 (see also p. 43) 

Barrow-in-Furness Corporation. 28, 321, 531 

Belfast and North-East Ireland Electricity 
aud Power Gas, 448, 571, 609, 649, 684 

Belfast Tramways, 66, 361, 571, 684 

“ Bermondsey" Clause and its Modifica- 
tions, The, 66, 107, 195, 320, 360, 399, 447, 
569, 608, 609, 649 (see also pp. 84, 874, 413, 
5817) 

Bideford, Westward Ho! and Appledore 
Light Railway Order, 195 
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Bournemouth Corporation Tramways, 
151, 195, 321, 493, 609 

Bridlington Corporation, 361, 493, 531, 684 

Bristol Corporation, 493, 684 

Bristol Tramways(Extensions), 361, 448, 531 

Carlisle Corporation, 401 

Charing Cross, Euston and Hampstead 
Railway, 28, 110, 361, 631 

Cheshire Electricity and Power Gas, 
(Map) 26 

Chesterfield Corporation, 110, 195, 279 

Clyde Valley Electric Power, 151, 195, 531, 
571 


Competition between Local Authorities 
and Power Companies, 151, 401 

Congestion of Business, 625 

Cooper's Hill College, 67 

Corbridge Gas, 67, 110 (see also p. 42) 

Crystal Palace Gas, 110, 151 (see also p. 43) 

Derbyshire and Nottinghamshire Electric 
Power, 151, 279, 400, 448 

Doncaster Corporation, 27, 401, 531 

Dublin Science School, 111 

Dundee, Brought? Ferry and District 
Tramways, 29, 361 

East London and Lower Thames Electric 
Power, 27 

Electric Lighting (London) Bill, 279, 401, 
448, 609, 649, 684 

Electric Lighting Provisional Order Con- 
firmation Bills, 151, 360, 399, 447, 493, 569, 
570, 571, 609, 649 (see also pp. 374, 41%) 

Electrolysis Clause, The, 27, 65, 608 (see also 


p. 43) 

Extensions of Municipal Electric Lighting 
Areas, 401, 649 

Fatalities on Electric Railways, 362, 401, 
494 

Fog Signals, Electric, 196 

nee Engine Sub-Station Power Scheme, 


, 26 

Glasgow Corporation, 151 

km nne Jarriage of, by Municipalities, 
331, 

Govan Burgh Electricity, 195, 279, 571 

Great Northern and City Railway (Exten- 
sion of Time), 67, 110 

Hampden Gas, 67, 110 (see also p. 42) 

Harrow-road and Paddington Tramways, 
110, 195, 361, 401 

Holywood Tramways, 110, 195, 821, 361, 498, 
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Ilford Urban District Council, 66, 107, 493, 
531, 609, 684 (see also pp. 84, 586) 

Indian Cable Rates, 494 

Kettering Corporation, 28, 110 

Lancashire Electric Power, 28, 151, 400, 401 

Leeds 5 (Consolidation), 571, 609 

Leicestershire and Warwickshire Electric 
Power, 151, 279, 401, 448 

Leith Corporation Tramways, 361, 569 

Leyton Urban District Council, 320, 531,608, 
684 


Light Railways Bill, 448, 531 (see also pp. 506, 
62 


535) 

Loch Leven Water Power, 401, 493, 531, 571, 
649, 681 

London, Camberwell and Dulwich Tram- 
ways, 28, 66 

London County Council (Money), 322, 361, 
401, 493, 531 

London County Council Tramways and 
Improvements, 65, 109, 150, 279, 359, 361, 
401, 531. 569, 649 (see also p. 336) 

London United Tramways, 107, 321, 401, 493, 
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Lothians Electric Power, 29, 151, 195, 361, 
401. 571, 609 

Manchester Corporation Tramways, 321, 
359, 448, 531, 571, 609, 649 

Marylebone Electric Lighting, 110, 195 

Metric System Bill, The, 27, 67, 151, 195 
(see also p. 2) 
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Lyell, J. C., 123 
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891 
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Aberdeen Suburban Tramways—Rpt. 815 

African Direct Telegraph — 38, 123, 373 

Airdrie and Coatbridge Tramways —Mty. 79 

Alterations of Title—695, 777, S15 

Anglo-American Telegraph—Stat. 208, Rpt. 
581, Mtg. 657, Div. 1051 

Anglo-Argentine Tramways—16$, Mtg. 581, 
Div. 930 (see also City of Buenos Ayres 
Tramways and E 1C01) 

Angus Electric Light and Power—815 («ee 

North of Scotland Electric Light aud 

Power) 

Armstrong, Whitworth — Rp*. 031 

Asbestos and Asbestic—Mtg. 163 

Auckland Electric Tran ways—Rpt. 123, Mtg. 
163, Stat. 629 

Babcock and Wilcox—Mtg. 39, Div. 930 

Baker Street and Waterloo Railway — Rpt. 622 

c ad and District Electric Supply—Rpt. 


Barcelona Tramways — Rpt. 208, Mtg 290 

Barry Railway—Rpt. 658 

Belfast Street Tramways— 502, Mtg. 732 

Belliss and Morcom — Rpt. 290 

Birmingham and Midland Tramways—Mtg. 38 

Blackheath and Greenwich District Electric 
Light—832, 503, 623, 695 (see also South 
Metropolitan Electric Light and Power) 

Blackpool and Fleetwood Tramroad—Hpt. 
658, Mtg. 815 

Boardinan Electrical Patents—Stat. 622 

Bournemouth and Poole Electricity Supply 
—414, 623, Stat. 415 

Brisbane Electric Tramways luvestment— 
Stut. 415 

Bristol Tramways and Carriage - Div. 695 

British Aluminium—Rpt. 414, Mtg. 502 

British Columbia Electric Railway—332 

British Continental Electricity—Rpt. 582 

British Electric Traction — Rpt. 458, Mtg. 541 

British Insulated and Helsby Cables—Div. 
777; 891 

British Westinghouse Electric and Mfg.— 
Stat. 208 

Bromley (Keut) Electric Light and Power— 
Rpt. 39 


Brompton and Kensington Electricity Supply 
—Stat. 333, Div. 659 

Browett-Lindley, 1051 

Brown, Boveri Aktiengesellschaft (Bade n) 
Div. 733 

Brunner, Mond— Div. 209 

Brush Electrical Engineering—Div. 80, Rpt. 
123, Mtg. 163 

Buenos Ayres Electric Tramways (1901)—931 

Buenos Ayres Grand National Tramways— 
372, Mtg. 414 

Bulawayo Waterworks—Mtzg. 2 

Bury, Rochdale and Oldham Tramway—Rpt. 


Calcutta Electric Supply — Div. 39,931, Rpt. 79 

Calcutta Tramways—Siat. 582, Div. 973 ^ 

Callender—Div. 332 

Callender's Cable and Construction — Rpt. 163, 
Mtg. 250, Stat. 628 

Cambridge Btreet Tramways—Mtg. 931 

Cape Asbestos —Rpt. 372 

Cape Electric Tramways—Div. 458 

Castner-Kellner Alkali— Rpt. 165, Mtg. 208 

nue eod South American Telegraph — 

P 

Central London Railway—Div. 583, Rpt. 622, 
Mtg. 053 

Chadburn's (Ship) Telegraph—Div. $90, 973, 
Rpt. 332, Stat. 623 

Charing Cross and Strand Electricity Supply 
—Stat. 81, Div. 628 

MT and District Light Railways—Rpt. 
í 

eA Electricity Supply — Stat. 81, Div. 659, 


Chili Telephone— Ept. 502, Mtg. 681, Stat. 853 
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Chilian Electric Tramway and Light —HRpt. 777 

Chislehurst Electric Supply Div. 39 

Chloride Electrical Storage—Rpt. 698 

City and South London Railway—Rpt. 582, 
Mtg. 620, (Correction) 659 

City of Buenos Ayres Tramways— 88, 582, 930 
(see "mi Anglo-Argentine Tramways and 
p. 1001 

City of London Electric Lighting - Stat. 81 ; 
332, 414, Div. 458, 583 

City of York Trainways—Mtg. 732 

Commercial Cable Div. 332, 414, 891 

Compagnie Generale de Traction — 503 

Compania Alemana Transatlantica de Elec- 
oen (Buenos Ayres)—Div. 382, 458, Rpt. 


Compania Co-operativa de Telefonos (Buenos 
Ayres) - 931 

Companies Struck Off Register—155, 407, 651, 
854, 925, 1043 

Consolidated Electrical— Rpt. 658, Mtg. 693 

County of Durham Electric Power Supply 


Rpt. 290 

County of London and Brush Provincial 
Electric Lighting (see County of London 
Electric Supply) 

County of London Electric Supply—123, 164, 
332, 1051, Stat. 415, Div. 623 

County of Northampton Electric Power and 
Traction — Rpt. 291 

County of Surrey Electrical Power Distribu- 
tion—Rpt. ?91 (see also 3outh Metropolitan 
Electric Tramways and Lighting) 

Coventry Electric Tramways—Ept. 459 

Craigpark Electric Cable—Rpt. 123, Mtg. 164 

Crompton—Rpt. 658, Mtg. 693, Stat. 853 

Crystal Palace District Electric Supply— 

tat. 81 

Cuba Submarine Telegraph—Div. 38, 1011, 
Rpt. 79, 1051, Mtg. 121, Stat. 333 

Delagoa Bay Development—Mtg. 250 

Deutsch Uberseeische Electricitiits Gesell- 
scbaft (Berlin — Div. 80 

Dick, Kerr—Rpt. 931. Mtg. 972 

Direct Spanish Telegraph — Stat. 81, Div. 931 

Direct United States Cable Di v. 543, 1011, 
Rpt. 582, Mtg. 020 

Direct West India Cable— Div. 931, 973 

D.P. Battery —Stat. 814 

Dublin and Lucan Electric Railway —- Div. 583, 
Rpt. 622 

Dublin United Tramways (1896) — Rpt. 582, 
Div. 503 

Dunderland Iron Ore—Mtg. 931 

East London Railway—Mtg. 622 

Eastern Extension, Australasia and China 
Telegraph —Div. 38, 458, 931, Rpt. 79, Mtg. 
120 (see also p. 55) 

Eastern and South African Telegraph—Stat. 


853 

Eastern Telegraph —543, Rpt. 582, Mtg. 619, 
Div. 931 

Edinburgh Street Tramways— Rpt. 658 

Edison and Swan United Electric Light—123, 
164, 250, 290, Rpt. 1051 

Edmundson's Electricity Corporation— Rpt. 
542, Mtg. 622, Stat. 814 

Edward's Air Pump— Div. 695 

Electric Construction - 414, Rpt. 502, 
540, Stat. 553 (aee also p. 50.5) 

Electric and General Investment - 378, Rpt. 
414, Mtg. 501, Stat. 801 

Electric Railway and 
Works— Rpt. 553 

Electric Supply Corporation—503, 513 

Electric Traction, 543 

Electric Tramway and Carriage Works—Mtg. 
972 

Electric Wiring and Fittings—Stat. 208 

Electrical Bleaching—623 

Electrical Oil Renning—Stat. 930 

Electrical Trades Supply Stat, 208 


Mtg 


Tramway Carriage 


Electrical Power Storage—Div.455, Rpt. 502, 
Mtg. 541, Stat. 891 (see also p. 505) 

Electricity Supply Co; for Spain—Rpt. 122 

Electro-Peat Coal—Mtg. 693 

Elmore’s German and Austro-Hungarian 
Metal—165, Mtg. 251 

;vered— Div. 973 

Evershed and Vignoles—Stat. 623 

Fife Electric Power--128 

Fire Resisting ooa pod. 815 

Flad bury Electric Light and Power Stat. 208 

Folkestone Electric Supply— Div. 973 

General Electric —332, 853, Rpt. 582, Mtg. 021 

General Electric Tramways— Stat. 333 

Globe Telegraph and Trust— Div. 128, 543, 
Rpt. 165, Mtg. 208, Stat. 415 

Gravesend and Northfleet Tramways—Rpt, 79 

Great Eastern Railway—Mtg. 622 

Great Northern and City Railway—3832, Rpt. 
693, Mtg. 782 

Great Northern, Piccadilly and Brompton 
Railway —Rpt. 622, Mtg. 604 

Great Northern Railway —Mtg. 693 

Great Northern Telegraph —Rpt. 39, Mtg. 163 

Greenwood and Batley—Ept. 502, Mtg. 542 

Griffiths, W.—Mtg. 39 

Guildford Electricity Supply—333 

Halifax and Bermudas Cable—Div. 931, Mtg. 
97 
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Harrington Electric Light—Stat. 543 

Hartlepool Electric Trainways - Stat. 333 

Henley's Telegraph Works— stat. 208, Div. 815 

Heswall Electric Light--Stat. 623 

Hove Electric Lighting—Stat. 208, Div. $91 

Howard Conduit —Stat. 208 

India Rubber, Gutta Percha and Telegraph 
Works— 80, Mtg, 372 

Indo-European Telegraph —208, Mtg. 78, 
Stat. 290, Div. 1051 

Isle of Wight Electric Light and Power— 
Mtg. 458 

Johannesburg City and Suburban Tramways— 
39, 332 

Kalgoorlie Electrie Power and Lighting — 
Rpt. 831, Mtg. 777 

Kidderminsthr and District Electric Lighting 
and Traction—Stat. 415 

Lanarkshire Tramways—Div. 777, Mtg. 81^ 

Lancashire Dynamo and Motor —Stat. 891 

Lancashire and Yorkshire Railway —Mtg. 694 

Leamington and Warwick Electrical — Rpt. 80 

Leeds Copper Works— Rpt. 468 

Lewes and District Electric Supply—Rpt. 291 

Lisbon Electric Tram ways—291, Stat. 623 

Liverpool Overhead Railway—Rpt. 623, 658, 
Mtg. 694 

London, Chatham and Dover Railway—209 

London, Deptford anl Greenwich Tramways 
— Mtg. 694 

London Electric Supply —583 

London and South Western Railway - Mtg. 


694 

London, Tilbury and Southend Railway— 
Mtg. 658 

London United Tramways—Div. 777 

Lymington Electric Light and Power—165 

Macartoey, McElroy—Stat. 623 

Marconi's Wireless Telegraph - 332 

Market Drayton Electric Light and Power— 
Rpt. 165 

Mather and Platt—Rpt. 782, Mtg. 777 

Mersey Railway—Rpt. 931, Mtg. 972 

Metropolitan District Railway— Rpt. 658, 
Mtg. 604 

Metropolitan Electric Supply—403, 542, Stat. 
209, Mtg. 550, Div. 623 

Metropolitan Railway— 80, Div. 583, Rpt. 622, 
Mtg. 055 


Mexican Railway, 459 


Mexico Electric Tramways—Rpt. 291, Mtg. 
372, Stat. 814 
Midland Railway--Mty. 694 
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M ilford-on-Sea Electric Supply—Mtg. 1011 
Morris Aiming Tube and Ammunition—Mtg. 
122 


Mo and Charges—(A merican Electrical 
Novelty and Mfg.) 38, (Anchor Cable) 38, 
(Barnaby) 028, (Bastian Meter) 023, (Bath 
Electric Mfg.) 776, 814, (Bath Klectric 
Tramways) 683, (Bowen's Electric and 
Motor Boats) 973, (British Electric Cali- 
brated Fuse) 333, 458, 583, 659, 853, 1011, 
(British Electric Traction) 165, (Bromley 
[Kent] Electric Light and Pewer) 458, 
(Burnand Transforme!:) 930, 973, (Church 
Stretton Electric Supply) 290. «Cutting 
Bros.) 548, 583, (Davies, Kent and Stewar:) 
783, (Dudley, Steurbridge and District Elec- 
tric Traction) 973, Edmundson's Electri- 

city) 814, (Electric Light Insurance and 

Maintenance) 209, (Electrio Supply) 583, 

695, (Electrical Fittings) 776, (Ilectvo- 

lytic Alkali) 659, (Rlectromobile) 710, 

(Evershed and Vignoles) 251, (Fladbury 

Electric Light and Power) 891, (Fleet- 

wood and District Elect Light and 

Power) 777, (Guildford Electricity Suppli) 

733, (Headley) 415, (Improved Electric Glow 

Lamp) 209, (India Rubber, Gutta Percha 

and Tel rapi Works) 209, 290, ([ngleton 

Blectric "Lig t and Power) 543, (Isle of 

Thanet Blectric Lighting and Tramways) 

583, (Kent Klectric Power) 33, (Langdon- 

Davies Motor) 261, (Longstreths) 251, (Metro. 

politan Electric Supply) 853, (National 

Klectric Construction) 777, (Newcastle-on- 

Tyne Blectric Supply) 209, (Newmarket 

Electric Light) 1011, (Northampton Flec- 

trie Light and Power) 930, (Northern Coun- 

ties Electricity Supply) 38, 105, 373, 733, 

814, (Otto Electri 9.) 583, 1011,( Perth 

Electric Tramways) 373, 659, (Rhcdes Elec- 
trical Mfg.) 459, (Scottish House-to- House 
Electricity) 38, 891, (South Lancashire 
Electric Traction and Power) 733, (Sunbeam 
Lamp) 209, 930. (Telephone Co. of Egypt) 777, 
930, (Urban Electric Supply) 777, (Van 
Raden) 623, 9 ee Brown), 373, ( Wok- 
ing Electric Supp 2) 81, 251, 783, (Wolver- 
hampton District Electric Tramways) $1, 
(Yorkshire Electric Tramways Construc- 
tion) 695 

Motor Mfg., 373 

Moy, E. F.—Stat 205 

National Telephone—Stat. 209, Diy. 503, Rpt. 
542, Mtg. 621 (see also p. 58.5) 

Nernst Electric Light —251, 291 

New Century Arc Light- Stat. 60% 

New General Traction—123, 291, Hpt. 455, 
Mtg. 502 RON 

Newcastle and District Electric Lighting— 
Div. 623 

Newcastle-upon-Tyne Electric Supply —80 

North-Eastern Railway—Rpt. 658, Mtg. 004 
(see also p. 642) 

North London Railway—Rpt. 695 

North Metropolitan Electrical Power Distri- 
bution—Rpt. 291 

North Metropolitan Tramways—Div. 623, 
Mtg. 732 

North of Scotland Electric Light and Power 
—815 (see also Angus Electric Light and 
Power) 

North Staffordshire Tramways— Div. S0 
Northampton Electric Light and Power— 
Div. 695 
Northern Counties Electricity Supply — Div. 

503 

Northwich Electric Supply- 38. 165 

Norwich Electric Tramways—Rpt. 1011 

Notting Hill Electric Lighting— 20% 


J Okonite—Stat. 2:0 


Oriental Telephone and Electric—Rpt, 39, 
Mtg. 80, Stat. 415 
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Oxford Electric—891 

Paris Metropolitain Railway—Mtg, 251 

Parker, Thoinas—80, 414, Rpt. 459, Mtg. 502, 
Stat. 814 

Pearson Fire Alarm —Mtg. 542 

Penarth Electric Lighting —Rpt. 290 

Peterborough Electric "fraction—Rpt. 0, 
Stat. 415 

Potchefstroom (Transvaal) Electric Light and 
Power, 503 

Potteries Electric Traction — Stat. 833 

Pretoria Lighting—777 

Provincial Tramways—209, Div. 291 

Rand Central Electric Worke—R t. 128, 208, 
Mie. tul 332, 503, 695, 858, 1011 (see also 
P. 55 

gc rdi Telegram—Rpt. 250, Mtg. 290, Div. 

Rhodes Electrical Mfg.— Div. 832 | 

Rio de Janeiro Tramways, Lighting and 
Power—583 

River Plate Electricity—M 

Robertson Electric Lamps— tat. 583, 623 | 

Ross Electric Light and Power— 291 | 

Royce Rpt. 50 E: 123 | 

Royce— 

St. James rand Pall Mall Electric Light —50, | 
Stat. 209, Div. 503 ; 543, 583 

Sheerness and District Electric Traction and | 
Power—Rpt. 290 


Siemen's Brothers —Stat. 543 

Sloan Electrical— Stat. 891 

South American Cable—S8tat. 930 

South-Eastern Railway—Mtg. 622, 658 

South Lancashire Electric Traction and 
Power—Mtg. 972 ; 1051 

South London Electric Supply —38, 80, Stat. 
290 ; 583 

South Metropolitan Electric Light and Power 
— 695, 738, 853 (see also Blackheath and 
Greenwich District Electric Li ght) 

South Metropolitan Electric Tramwa s aud 
Lighting - 777 (see also County of Surrey 
Electrical Power Distribution 

S Wales Electrical Power Distribution— 


Stock Exchange Notices—(Anglo- Argentine 
Tramways) 373, 583, (British Blec'ric Trac- 
tion) 164, Bild 583, '(British Westinghouse 

lectric .) (Bromley 
Kent) Electric W^ and Power) 251, 

Callehders Cable and Construction) 973, 

Charing Cross and Strand Electricity Sup- 

ply) po 164, (Edmundeon s Electricity) 209, 

251, 399, (Electric Lighting and Traction 

Co. "of Australia) 291, (Electrolytic Alkali) 

291, 373, (Hove Electric Lighting) 80, 

(London ' Electric Supply Corporation) 251, 

$53,031,(London United T'ramways) 503, 059, 

(Madras Electric Tramways) 543, 695, (Mar- 

coni's Wireless Telegraph) 503, 543, (Metro- 

politan Electric Supply) 80, 123, (Metropolt- 


tan Blectric dary micans) SS 332, 543, i National 
Telephone) 80, s Power and 
Traction) 777, 515 (Potteries Electric Trac- 
tion) 164, 414, ' (Rhodes Electrical Mfg.) 378, 
503, Underground Blectric Railways Co. of 
Lon n) 38, 80, 378, 414, (United River 
Crate * hone} 891, 931, ( rban Electric 


Suppl Ty) » 973 

E ne Cables Trust - Rpt. 80, Mtg. 122 ; 
1011 

Sunbeam Lamp—Stat. 930 

Suter (Frank) — Stat. 415 

Swansea Improvements and Tramways— Rpt. 
973 

Telegraph Construction and Maintenance— 
Stat Div. 4 ; 

Telephone Co. of Erroi Rpt. 80 

Thornycroft (J. I.)—414 

Tokyo Electric Light—209 

Traction and Power Securities—Rpt. 164, 
Mtg. 208 

Tramways and General Works — Rpt. 973 

Tramways and Light Railways Estates— Rpt. 
80 


Tyneside Tramways and Tramroads—815, 
Mtg. 695, Div. 738 

Typewriting Telegraph—Mtg. 2 

Dre broune Electric Railways Co. of London 


United River Plate Telep hone—Rpt. 373 


Mtg. 414, Stat. 583 
Urban Electric Supply —80, 164 
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Vickers, Sons and Maxim—Div. 659 

Waterloo and City Railway—Rpt. 659, Mtg. 
695 

Waygood—Rpt. 378 ; 414 

West African Tele raph— Div. 261, Rpt. 332, 
Mtg. 372, Stat. 776 

West Coast of America Telegraph—Rpt. 81, 
Mtg. 122, Stat. 415, 543 

West India and Panama Telegraph —Div. 128, 
207, Rpt. 163, Mtg. 207, Stat. 415 (see also p. 


168) 
Wert Telegraph—Rpt. 164, Mty. 207, Stat. 

415 
0 Union Telegraph Div. 931, Rpt. 972; 
Westminster Electric Supply —Stat. 2.9, Div. 


Weston-super-Mare and District Electric 
Whig 00 192 
G.) — Mtg. 459 
Willans and Robinson —80, 164, 208, 250, 931, 
Stat. 290, Rpt. 972, Mtg. 1010 (see also p. 


M m Electric Light and Power— Stat. 


838 
Wirral Railway—Mtg. 815 
Witty and Wyatt— 415 
Woking Electric Supply—Ntat. 251 
Worcester Electric Traction— Rpt. 122 
Yorkshire Electric Power—Rpt. 733, Mtg. 815 
Yorkshire (Woollen District) Electric Tram- 
ways—Rpt. 80 
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NOTES. 


— À———d 
THE necessity of closing the debate on measuring instru- 


ments at the Institution of Electrical Engineers last week in 
sufficient time to allow Mr. FIELD to read his Paper on eddy 
currents in cable sheaths, resulted in some amusing incidents 
in the discussion. There being many speakers, Mr. GAVEY 
(who occupied the chair in Mr. GRaAy’s absence) insisted 
firmly upon an observance of the 10-minutes rule. The tone 
of each speaker’s voice towards the end of his remarks 
betrayed anxiety lest he should be cut short before he 
had said all he wanted to, and one speaker in particular, 
while delivering himself of what he had to say in rapid 
sentences, systematically connected these together with links 
of inarticulate noises in order that the Chairman should 
be unable to cut him short during a pause. Mr. Gavey 
has set a good example, however, which we trust some of the 
long-winded speakers at the Institution will take note of. 
Taking even last week’s debate, although the speeches were on 
the whole commendably brief and to the point, there was not 
a single speaker who should not have been able to say what 
he wanted to say well within 10 minutes; in most cases five 
or six minutes would have sufticed. Many members of the 
Institution have still to learn that conciseness of expression is 
one of the chief desiderata for the best style in oratory. 


— Se 
CoMING to the subject matter of the discussion, the chief 
point that was raised was standardisation in moving coil instru- 


could arise from the screening iron case itself. 
certainly one to which a little more attention might well be 


ments. It is certainly desírable that each instrument maker 
should have his instruments and the shunts and series resis- 
tances of his ammeters and voltmeters standardised in such 
a manner that either the instruments themselves or the 
shunt (or resistance) can be replaced without the necessity of 
replacing both. But to desire each instrument maker to 
construct his instruments for a stated number of milli-volts 
or milliamperes laid down by an outside authority, as Major 
CROMPTON apparently desires, would be going, very far in 
this direction, and it is doubttul whether all the instrument 
makers would agree to this proposal, except in so far as 
the standard adopted happened to agree with their own 
practice. 
—- 

ON the whole, however, instrument users rather than 
instrument makers should derive most profit from the dis- 
cussion and from the Paper. They have been told clearly 
what accuracy to expect from the instruments, and, moreover, 
they have been reminded of a source of serious error which 
is too often disregarded—viz., parallax. As Mr. VIGNOLES 
pointed out, this is especially troublesome with the now 
fashionable “edgewise” instruments, in which the angle 
between the direction of the observer's vision and the instru- 
ment scale ditfers enormously for different readings. It is, 
in fact, only on account of the parallax error that “set up” 
or "open scale" instruments are more accurate than those 
with equally-divided scales, for the percentage accuracy of 
the instrument itself is the same in the two cases if the 
instruments are otherwise similar. The unreliability of some 
wattmeters, emphasised by one or two speakers, was also a 
point upon which it did no harm to remind central station 
men, for although some may consider a switchboard instrument 
merely as an indicator, others base calculations and quantita- 
tive records upon the absolute readings. Prof. AYRTON'S 
remarks as to the stray field due to the 'bus bars should also 
be borne in mind. Some switchboards are designed in such a 
way that the instruments could not possibly be accurate unless 
they were calibrated in position, and even on the best-designed 
continnous-current switchboard there are magnetic fields, 
dependent on the current through the "bus bars, which may 
be troublesome if the instruments are not sufficiently well 
shielded. Moreover, Mr. NALDER pointed to an error that 
The subject is 


directed. 
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WE have more than once hinted that the practice of muni- 
cipalities of letting tenders for electrical plant before the Local 
Government Board sanction to the necessary loans has been 
obtained is undesirable. This is emphasised by recent cir- 
cumstances at Stourbridge, recorded in another column. Briefly, 
the history is as follows :—In 1898 the Stourbridge District 
Council obtained an electric lighting order. At the expira- 
tion of three years no progress had been made with the 
works, but a two years’ extension was granted by the 
Board, and very shortly afterwards a resident engineer 
was appointed—viz, Mr. J. B. CLARKE. Two schemes 
were put before the local authority, the larger of which, 


involving an outlay of £15,674, was accepted. A refuse 


destructor was to be erected and worked in conjunction with 
the electric lighting plant, and for this portion of the scheme 
a loan of £5,500 has already been obtained. In October last 
application was made to the Local Government Board for 
a loan of £16,000 in order to carry out the remainder of the 
undertaking, but it was only on Thursday last week that 
the inquiry was held. Tenders for the dynamos, engines, 
boilers, &c., were let about a fortnight before the inquiry, 
however, subject of course to the loan being granted. But 
now there is a likelihood that sanction to borrow this 
money will be refused, as the Inspector, Mr. F. H. TULLOCH, 
apparently leaned towards the views of a large number of rate- 
payers that the current should be taken in bulk from the 
Midland Electric Corporation for Power Distribution. Should 
this happen, it will, we believe, be the first case in which sanction 
to a loan has been refused by the Local Government Board 
after the tenders for plant had been let. It will be a warning 
to tendering firms that it may sometimes be desirable to 
examine the circumstances of the case closely when they accept 
contracts in advance, and also an incentive to the Local 
Government Board to avoid these serious delays in holding its 
inquiries. — 

PROF. BRAUN's article, appearing in this issue, on certain 
devices of his for use in wireless telegraphy, sets forth very 
clearly the development on scientific lines of the important 
conception originally due to him. This conception may be 
described in a few words as proposing the creation in the air- 
wire of energetic, regular and prolonged electrical vibrations 
by acting upon it—by direct connection or merely inductively 
—by the comparatively undamped oscillations in a vigorously 
excited closed circuit. In this process the transmitter becomes 
a compound apparatus, consisting of a closed circuit called 
the oscillator circuit, and an open circuit which is the actual 
radiator. The purpose of the combination is clear, for by 
drawing upon the kinetic energy stored in the oscillator- 
circuit, more energy can be radiated in each effort of the 
air-wire system than could ‘possibly be given to it alone, 
except by the use of impracticable potentials. Moreover, the 
vibration cycle of the radiator is, theoretically, greatly pro- 
longed, and thus a great step is made towards that consumma- 
tion so necessary for syntonic wireless telegraphy—a long 
train of regular waves. 
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UNFORTUNATELY, it seems to be the case that the amount of 
energy which can be stored in a simple oscillator circuit of an 
ordinary frequency is still small, unless, again, high potentials 


are employed. But high potentials inevitably involve wasteful 
spark-gaps. Prof. BRAUN, therefore, took up the problem of 
making an oscillator circuit of the required frequency which 
would behave as a large storehouse of energy, but which would 
yet permit of economical potentials. We now have before 
us the results of his labours, A perusal of the article shows 
that the problem was not an easy one, and the ingenuity of the 
solution will excite admiration. It is worthy of remark that 
Mr. MARCONI pushed forward to the same end—namely, the 
energetic excitation of the air-wire system,—by the use of 
extremely high potentials and by ignoring the losses at the 
spark-gaps. An indication of the extent of this waste has, by 
the way, been placed on record by Dr. FLEMING in his remarks 
on the blinding intensity of the sparks at the Poldhu station. 


AN English patent, relating to improvements in the com- 
mutation and power-factor of single-phase motors, has been 
granted to Dr. G. Finzi and Signor E. KoRRoDi, and is 
reproduced elsewhere in this issue. The patentees attain the 
desired result by stiffening the field through tapering the 
field magnets towards the armature. It may be that these 
investigators are the first to apply this device to commutating 
motors of the single-phase type, but it is well to point out 
that the same means has already been suggested for bettering 
the commutating properties of continuous-current machines. 
It is mentioned, for instance, in Prof. S. P. THOMPSON'S book 
on Dynamo. electric Machinery." 


ME GE 

IN our Parliamentary columns this week will be found 
a short report of the debate which took place in the House of 
Commons on Friday last week in connection with the Weights 
and Measures Bill introduced by Mr. BoUSFIELD. It will be 
observed that the measure included a section relating to the 
use of the metric system which was eventually withdrawn 
owing to the opposition of the House. It would appear that 
it only proposed, under Part IV., a modified adoption of the 
metric system—viz., for the purposes for which the Troy and 
Apothecaries’ measures are now employed—and in no way dealt 
with the question in a complete manner. The inference might 
be drawn that all legislation concerning the metric system is 
now “dead” for this session, but we would point out that 
the Bill which was introduced into the House of Lords on 
February 23rd by Lord BELHAVEN is still under consideration 
by the Select Committee of the House to which it was referred. 
Apparently the reason why Mr. BovsrIELD included the 
section referred to in his Bill was his conviction that no 
Government would be likely to propose such a reform as 
the adoption of the metric system en bloc, but that a cautious 
step might be made in this direction. There might possibly 
be some advantage in giving the change-over a trial at the 
hands of one section of the community ; but on the other 
hand, the special and limited applications of Troy weight 
and Apothecaries' weight cover so limited a field that no gauge 
could be drawn in this manner as to the balance of advantages 
and disadvantages which would accrue from a general super 
session of our present system of weights and measures by the 
Continental system. In any case, however, the matter is of 
sufficient importance for a Government Bill, and should not be 
dealt with in a private measure. 
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IT appears that the law relating to the electrical industry is 
very similar in America to that of England—that is to say, 
the actual statutes are similar, but the effect produced is by 
no means the same. In an interesting article in the Electrical 
World of New York, Mr. W. VALENTINE BALL, barrister-at- 
law, calls attention to the fact that this is largely due to the 
great number of precedents which have been established in 
this country as compared with the extreme diversity of the 
decisions which have been given in American courts of law, 
Hence, while the English law has assumed tangible principles 
upon which future judgments may be based, that of the United 
States does not present any definite grounds beyond the mere 
Acts of Congress. For instance, it is now useless for an elec- 
tricity supply undertaking to plead exemption from liability 
for nuisance under its Act or Provisional Order, as it is held 
that no such Act or Order can sanction interference with the 
rights and privileges of ordinary citizenship. But in America, 
although the statutes aim at the same end, it is well-nigh 
impossible to succeed in an action against a statutory electrical 
undertaking for nuisance or annoyance. On the other hand, 
American juries award substantial damages for negligence on 
very small pretext. And it is for this reason that a consider- 
able number of claims are settled out of court. English 
tramway companies, in particular, ought to be grateful for 
the absence of what is known in America as the “ambulance 
lawyer ”—mostly a broken-down or dishonest solicitor—who 
watches keenly for opportunities to attack tramway companies 
on behalf of “clients” who have received more or less 
imaginary injuries. This species of shark is the outcome of 
impressionable juries and the unstable condition of American 
law, which is different for nearly every one of the Union States. 


ee ps eee 


N-Rays.—Mr. Leslie Miller informs us that, in addition to 
muscleray effects, he is now able to show that a coiled-up 
clock spring will decidedly brighten up a calcium sulphide 
acreen through two thicknesses of cardboard and several inches 
of air. 


Obituary.— The death took place on Tuesday of Sir Clement 
Le Neve Foster, D.Sc., F.R.S. Sir Clement Foster was, until 
recently, one of His Majesty's Inspectors of Mines, and he was 
one of the mining men who took part in the discussion on the 
subject of Electricity in Mines at the Institution of Electrical 
Engineers in 1901. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Dominica—Martinique ...... May 9,1902 .. — 
St. Lucia — Martinique May 9, 1902 — 
Cayenne —Pinheiros Aug. 18, 1902 — 
i-Issa(Yemen)—Camaran Oct. 22,1902 .. — 
New York—Hayti .......... Apr. 18, 1903 .. April 15, 1904 
Tourane—Amoyhh Nov. 10, 1903 — 
Tarifa—Tangier ............ Jan. 18, 1904 .. — 
Dakar — Conakr in.. April 11, 1904 . — 


Electricity in Mining.— A blue book has now been issued 
by the Home Office giving the reports of the evidence which 
was given before the Departmental Committee which considered 
the question of the application of electricity in mines. The 
Committee’s report and proposed regulations were given in 
The Electrician, Vol. LII., pp. 608, 650 and 689, and some com- 
ments on them will be found in the same volume on pp. 652, 
763, 788 and 856. Our own report of the evidence given before 
the Committee will also be found in Vol. L., pp. 652, 819 and 
937, and Vol. LL, pp. 78, 125 and 168. 


Forthcoming Papers at the Institution of Electrical Engi- 
neers.— At the meeting of the Institution of Electrical 
Engineers on Thursday last week, Mr. J. Gavey, who was in 
the chair, announced that the following two Papers would be 
read before the end of the present session :—‘‘ Power Station 
Design, by C. H. Merz and W. McLellan; “The Steam 
Turbine as applied to Electrical Engineering,” by Messrs. 
C. A. Parsons, G. Stoney and C. P. Martin. The Paper by 
Measrs. Merz and McLellan is down for reading next week. 


The McMillan Memorial Fund.—This fund at present 
amounts to £1,320. 11s. The Council feels that a sum of at 
least £2,000 will be needed if the fund is to meet the object 
for which it was started. It appears that many subscribers 
have wrongly assumed that the sums named in the circular 
are the maximum sums expected and the Council is therefore 
inviting any subscribers, who may desire to do, to augment 
their subscriptions in case the amounts chosen by them in the 
first instance were fixed under this misapprehension. We 
trust that this further appeal will have the desired effect, and 
also that members who have not already contributed will take 
early opportunity of showing their appreciation of the zealous 
and self-denying services rendered to the Institution by its 
late secretary. 


A New Electric Cut-out for Alternating Currents.—1n the 
English patent No. 15,500, of 1903, Messrs. Brown, Boveri & 
Co. describe a new cut-out, the chief advantages of which are 
claimed to be that it has an adjustable time constant and that 
it may be easily regulated for different currents. Its principle 
is this: A metal disc is free to rotate between the poles of an 
electromagnet which is fed from the alternating-current circuit. 
The tendency of this disc to move is opposed by a weight which 
is hung from a string, this being slung around the axle of the 
disc. As soon as the alternating current exceeds a certain 
value, depending on the weight attached to the string, the 
torque set up in the disc will cause this to rotate against the 
pull of the weight. The weight is wound up and, upon 
arriving at a given height, it closes an auxiliary circuit by 
which the switch mechanism is operated. Altering the length 
of the string obviously alters the time constant of the cut-out. 


The Chancellorship of the Glasgow University.—At the 
meeting of the Institution of Electrical Engineers on Thursday 
last week, Mr. J. Gavey, who was in the chair, referred 
to the appointment of Lord Kelvin as Chancellor of the 
Glasgow University. He said that they all knew Lord 
Kelvin, and nothing he could say could raise him further 
in the esteem of the members, but there was one point in which 
he thought everyone would feel considerable interest. It had 
been the practice very much in the past to give this high 
honorary office to people who had made a name in the political 
world, and it was gratifying to find that this office had now 
been given to one who had made the highest name possible 
in the scientific and engineering world. With the permission 
of the members it was proposed, on behalf of the Institution, 
to write a letter congratulating Lord Kelvin on the honour 
that had been conferred upon him. The meeting cordially 
acquiesced in this proposal. 


Running Powers on Municipal Tramways.—A conference 
of representatives of municipal corporations owning and 
working tramways was held at London on Tuesday, to con- 
sider the recent decision of a Committee of the House of 
Lords in which compulsory running powers over the Newcastle 
Corporation tramways were granted to the Tyneside Tramways 
and Tramroads Co. (see The Electrician for March 25th, p. 916, 
and April 1st, p. 931). Baillie E. Paton, chairman of the 
Glasgow Tramways committee, presided. On the motion of 
Ald. Bell (Birmingham), seconded by Councillor Boyle 
(Manchester), it was resolved that the granting by Parliament 
of compulsory running powers and compulsory traffic facilities 
over municipal tramways would be fraught with grave and 
undesirable consequences and prove detrimental to the work- 
ing of large tramway systems. It was also decided that a 
committee, consisting of representatives of the corporations of 
Birmingham, Liverpool, Manchester, Leeds, Cardiff, Sheffield 
and Newcastle-on-Tyne, and the London County Council, with 
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power to add to their number, be appointed to take such steps | found in the same dyke a carbonaceous material, burning quite 


as it might deem necessary in relation to the matter. 


Submarine Boats and Mines. According to a Reuter 
telegram from St. Petersburg, one of the five new submarine 
boats which are being constructed in the St. Petersburg Iron 
and Steel Works is being dispatched to Port Arthur. It is 
stated that the vessel will carry an improved apparatus for 
firing torpedoes by an electrical contrivance, and also that the 
submarine is propelled by electricity. The Standard's naval 
expert states that the class of mine employed by the Japanese 
at the mouth of Port Arthur appears to have been what is 
known as the “ electro-mechanical. In the British service, 
our contemporary says, mines of this class consist of cylin- 
drical iron cases, having in the bottom an explosive charge of 
about 75lb. of wet gun-cotton—though sometimes much more 
is used— with a primer tin inserted in the upper surface, over 
which is a pedestal supporting a mercurial circuit closer. This 
appliance is a cylinder filled with re-distilled mercury, so 
arranged that when it is tilted over at a particular angle— 
generally 70deg.—the mercury completes an electric circuit, 
thereby firing the detonators and the mine. One advantage of 
mines of this class is said to be that they can be laid easily and 
rapidly, being arranged for submersion at the proper depth of 
10ft. or 15ft. All that is necessary to explode the mine is 
for a ship to bump against the cylinder, thereby causing the 
mercury to complete the electric circuit. 


Incorporated Municipal Electrical Association.—The ninth 
annual meeting of this Association will take place at Derby, 
Nottingham and Sheffield, from June 29th to July 2nd. The 
following is the programme of the proceedings, which may, 
however, be modified if it is found necessary to change any of 
the present arrangements. 

Derby, Wednesday, June 29th. 

Morning.— Reception by the Mayor. Presidential Address. Paper 
by Mr. C. E. Shawfield (Wolverhampton) on ** The Commercial Practi- 
cability of Electric Traction by Surface Contacts." 

Afternoon.—Excursion to Chatsworth and Haddon, by invitation of 
the Mayor and Corporation. 

Nottingham, Thursday, June 30th. 

Morning.—Reception of members by the Mayor. Papers by Messrs. 
S. L. Pearce (Manchester) ‘‘ Polyphase Sub-stations, their Equipment 
and Working"; H. Faraday Proctor (Bristol) * Some Notes on the 
Bristol Electricity Works Fire“; and R. S. Downe (Southport) ** Boiler 
House Economies." 

Afternoon.— Visit to electricity works and other works. 

Evening. —Members' annual dinner. 

Sheffield, Friduy, July 1st. 

Morning.—Reception of the members by the Lord Mayor. Papers by 
Councillor Blakeway (Southampton): The Financial Position of 
Municipal Electrical Undertakings," and Mr. A. J. Cridge (Sheffield) : 
„The Organisation and Management of the Meter Department.“ 

Afternoon.— Visit to electricity works and other works. 

Derby, Saturday, July 2nd. 

Morning.—Annual general business meeting (members only). 


We are glad to learn that so many technical subjects are to be 
dealt with in the Papers. It may be anticipated that the 
discussion and the results of the meeting generally will be of 
exceptional merit from the engineer's point of view. 


Radium Ore.—In a Paper read before the Canadian Mining 
Institute at Toronto, Mr. J. Obalski, an inspector of mines, 
states that about 10 years ago he found a remarkable specimen 
in a white mica mine then operated by the Canadian Mica 
Co.; this specimen he identified as cleveite. It had a specific 
gravity of 5'43, and weighed 375 grammes. It was well 
crystallised, in dodecahedron form, thus deriving from an 
isometric system. No complete analysis had yet been made, 
but it had been ascertained that it carried 70°71 per cent. 
uranium oxide. Mr. Obalski experimented with this crystal 
and found that it affected photograph plates strongly. The 
specimen had also a well-marked action on the electroscope. 
He came to the conclusion that it contained radium, and in 
order to have his opinion confirmed, he showed it to Prof. 
Rutherford, of McGill University, who stated that its 
radio-activity was equal to four or five, and that it con- 
tained one-tenth of a milligramme of radium. This made it 
comparable with the best pitch-blende so far tested for 
the production of radium. The author admitted that the 
crystal might be an accidental one, but he had found other 
small specimens of the same mineral in this vein. He also 


easily and leaving a large proportion of ash containing uranium 
oxide. He was not able to state what was the relation between 
the two specimens, but proposed to make further investigations 
next summer. The white mica vein from which these speci- 
mens were taken is situated near Lake Pieddes-Monts, which 
is about 18 miles back from Murray Bay, in the county of 
Charlevoix, on the north shore of the St. Lawrence. Speci- 
mens of the carbonaceous material were tested by Mr. M. L. 
Hersey, of Montreal, and it was found that the sample had a 
fibrous, irregular structure and contained a small amount of 
mica ; it proved to be a non-coking bituminous coal, yielding 
considerable gas, which burned with a bright yellow flame. 
The volatile matter (including volatile combustible matter and 
a small quantity of moisture) was 40:185 per cent; fixed 
carbon 52°59 per cent; ash, 7:225 per cent.; total, 100 per 
cent. The ash itself was analysed and found to contain 
2:5 per cent. uranium, based on the coal, which was equal to 
35°43 per cent of uranium in the ash itself. The colour of 
the ash was olive green, owing to the presence of uranium 
oxide. In another test the coal was not burned, but was finely 
pulverised, and the powdered coal treated with boiling nitric 
acid to dissolve the uranium compounds. 


Uniformity in the Use of Symbols.—At a recent meeting 
of the Elektrotechnischer Verein in Berlin, Herr K. Strecker 
submitted the report of the committee entrusted with the con- 
sideration of the question as to how far uniformity in the 
symbols used in pure and applied science might be possible, 
and as to how an understanding between the various bodies 
interested in the matter might be arrived at. The opinions of 
individuals and technical and scientific societies had been 
solicited, and a considerable number of replies had been 
received. Only a few of the correspondents agreed with the 
original proposals of the Elektrotechnischer Verein, which 
were based on the resolutions passed in Chicago and which 
were themselves founded on a system expounded by M. Hospi- 
talier. Most writers were of the opinion that any code that 
might be devised ought to follow as closely as possible existing 
practice, and they also agreed that, if possible, an international 
understanding on the question ought to be sought. It was 
estimated that a fairly complete list of scientific and practical 
dimensions would include between 200 and 300 such dimen- 
sions, and, since the number of symbols at our disposal is 
limited, it would be necessary to use a symbol occasionally for 
more than one purpose. Confusion from this course was not, 
however, generally anticipated, because the symbols would be 
made to represent such diverse dimensions as were not likely 
to occur simultaneously in any formula or expression. The 
symbols proposed by the committee numbered 124, and were 
chosen from the Latin, Greek and German alphabet, but many 
correspondents were opposed to the use of the latter alphabet, 
chiefly on the ground that it was not sufficiently well known 
to foreigners. Besides these three alphabets it had also been 
suggested to make use of script letters (Rundschrift) and block 
letters. In addition, there are one or two arbitrary signs, 
such as ~, which it is proposed to call “ per," and a new sign, 

intended to represent the number of “revolutions,” and to 
be termed “tur.” Of the symbols for which the assent of the 
majority of the correspondents was obtained there were 12 
coinciding with those contained in a list of symbols tabulated 
by the German Physical Society in 1903. These 12 dimen- 
sions and their symbols are: Length l, mass m, time t, radius r, 
acceleration due to gravity g, pressure p, work A, magnetic 
permeability , magnetic susceptibility x, electromotive force E, 
current J, capacity C. 

The Faraday Society.—An ordinary meeting of the Faraday 
Society was held on Wednesday, April 13th, at the Institution 
of Electrical Engineers. Mr. J. Swinburne, vice-president, was 
in the chair. Mr. Arthur J. Hiorns read an abstract of his 
Paper on “ Alloys of Copper and Arsenic,” illustrating his 
remarks by a series of interesting and beautiful lantern slides. 
The object of the author's investigations was to ascertain the 
exact relation between copper and arsenic in binary alloys, and 
the limit of proportion of arsenic that can be retained in copper 
in the cold solid state. The Paper also contained a detailed 
description of the various alloys, fully illustrated by excellent 
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photo-micrographs. Mr. E. G. P. Bousfield then read the Paper 
on * Experiments with a New Primary Cell," published in our 
last issue. In the discussion that ensued, Mr. W. R. Cooper 
referred to the disadvantages of both nitric acid and caustic soda 
as electrolytes. The high E. M. F. of the cell was only apparent 
because it rapidly fell to a working value of 1'8 or 1:(9 He 
would have liked to see comparative tests made, say, with a 
bichromate cell. Mr. J. Swinburne mentioned a suggestion 
made by Dr. Swan, that the cell would be improved if it were 
converted into a three-fluid cell, with a neutral electrolyte 
(e.g.. NaNO,) in the mid compartment. Mr. Bousfield also 
contributed a “ Note on Determining Accurately the Percen- 
tave of Ozone in Gases not Dissociated by Moderate Heat.” 
Difficulty was found in determining accurately the quantities 
of ozone formed in different electrolytic reactions. The 
potassium iodide test, he said, was sufficiently accurate for 
most purposes, but for very accurate work it was not satisfac- 
tory, as an error of 5 per cent. or more was often obtained 
with a slightly alkaline solution, and an error of as much 
as 1 or 2 per cent. with an acid solution. Estimating 
the ozone by weight, using glass globes for that purpose, 
waz also found to be somewhat uncertain, due to the 
condensation of moisture on the glass. The method recom- 
mended by the author was a measurement by volume. A 
certain quantity of gas containing ozone is measured. This 
gas is then passed over some substance, such as heated plati- 
nised asbestos, which is capable of converting ozone into 
ordinary oxygen. On again measuring the gases, an increase 
of volume due to the breaking down of O,” molecules into 
„O, ' molecules is found. From this increase of volume the 
quantity and percentage of ozone originally present is readily 
calculated. A description of the simple apparatus required 
for the measurements was given in the Paper. 


Electric Railway Tests at St. Louis. — Among the most 
valuable technical features of the St. Louis Exhibition will be 
the elaborate series of electric railway tests which will be con- 
ducted under the auspices of a special commission appointed 
by the exhibition authorities. The members of the Electric 
Railway Test Commission are Messrs. J. G. White (chairman), 
H. H. Vreeland, W. J. Wilgus, James H. McGraw and 
George F. McCulloch. The Electrical World of New York 
states that special tracks, having an almost level grade and 
well ballasted, will be provided in the exhibition grounds 
for the operation and testing of railway car and locomotive 
equipments. These special tracks consist of one section 
1,400ft. in length and one section 2,000ft. in length, the two 
sections being parallel. It is proposed to carry on operating, 
acceleration, braking, coasting and motor-heating tests, as well 
as tests to determine car and train friction. In addition, the 
commission will carry on a number of tests in the electricity 
building, all of which will be supervised by some engineer of 
national reputation, to be selected later, and all instruments 
and appliances used in connection with them will be calibrated 
by the National Bureau of Standards. The bureau will erect 
in the Palace of Electricity a laboratory for this purpose, 
equipped with all appliances needed for the accurate stan- 
dardisation of all the instruments, meters, &c., required. 
Before deciding upon the detailed tests to be made, the Test 
Commission appointed four engineering committees to draw 
up a series of recommendations of the various tests which, in 
their opinion, would cover the main branches of electric 
railway work as at present developed. A large number of 
American electric railway engineers constituted the com- 
mittees, and the following are the tests which have been 
recommended by the committee on City and Suburban Equip- 
ments and that on Inter-urban Equipments :— 

In Electricity Building.—Tests of various kinds of electric railway 
motor equipments under constant load, regulated by brake, to determine 
rate of heating (a) of the armature, (b) of the field coils; on electric rail- 
way motor equipments of the various kinds, to determine the motor 
efficiency under different fixed conditions of operation, including varying 
number of stops per mile; on motor equipments, to determine their 
torque curves and accelerating power; on electric railway motor equip- 
ments under constant loads, to determine the rheostatic losses corre- 
sponding to various lengths of time consumed in application of full- current 
strength; on electric railway motor equipments, to determine at what 
loads, speeds and frequency of stops it becomes economical to adopt auto- 


matic control in place of hand control for single cars; on hand, automatic 
and multiple-control systems, to determine their relative economy, cer- 


m 


tainty and regularity of starting motor car equipments under fixed con- 
ditions of load and track; on electric railway motor equipments, to 
determine safe load during continuous operation, as compared with rated 
capacity of motors. 


On the Experimental Track.—Tests to determine the relative values 
of two-motor and four-motor car equipments (a) as to power consumption 
with fixed loads and with varying loads and (b) as to acceleration with 
both fixed and varying loads ; to determine the proper method of mount- 
ing a two-motor equipment on an eight-wheel two-truck car—viz., on 
which two of the four axles the motors shall be mounted —acceleration 
tests on single cars and on motor cars and trailer, showing rate of 
acceleration and power used with both hand and automatic control; 
comparative tests on different types of power brakes, both electric and 
mechanical, in respect to efficiency and economy; braking tests on 
single car and on motor car with trailer, under varying conditions, with 
both hand and power brakes; on single-car equipments to determine 
motor and truck friction at different speeds. For tests on storage 
battery cars the following are recommended :—Tests to determine the 
efficiency of batteries under maximum, average and varying loads ; also 
to determine life of batteries under average and adverse conditions of 
service. 


The tests on apparatus to be conducted in the electricity build- 
ing for inter-urban equipment are practically the same as those 
recommended for the city equipment. For the experimental 
tracks the committee has recommended a series of tests with 
various classes of cars and equipments, provided time will 
permit. If only one type of equipment is tested the committee 
suggests a car body weighing 16 tons to 20 tons, exclusive of 
trucks and motors, with a pair of trucks weighing 8 tons to 
12 tons per pair, and a standard four-motor equipment of 
75 H.P. motors, equipped with different types of controlling 
apparatus. The three points to which effort will chiefly be 
directed, in case facilities for conducting high-speed tests are 


available, are as follows :— 

The relation between the average electrical losses in the motors and 
the rise in temperature attained under various conditions of high-speed 
service. The train resistance (or power required to propel a car or train 
at uniform speed) at very high speeds. The performance of cars equipped 
with controllers so arranged that the acceleration is automatic, as com- 
pared with the performance under similar conditions, where the rate of 
acceleration depends upon the handling of the controller by the motor- 
man. In the test on electrical losses an effort will be made to determine 
the average losses at different schedule speeds with a given rise in tem- 
perature and with different periods of stops and lay-overs. The train 
resistance tests recommended are with single cars, and also with trains 
made up of different numbers of cars at various speeds, from 40 miles 
per hour upwards, and measured in different ways—viz., by direct 
measurement of instantaneous power input when running at uniform 
speed, and by the coasting method. In the test of control systems it is 
proposed to investigate not only the efficiency of different systems of 
control, but the effect of automatic acceleration on the power con- 
sumption, &c. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) PRIDAY, April 22nd. 
NonrH-Easr Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
7:30 p.m. Meeting at the Literary and Philosophical Society, West- 
gate-road, Newcastle-on-Tyne. Annual General Meeting for the 
election of Council for the ensuing year. 


TUESDAY, April 26th. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Annual General Meeting for the election of Council, &c., for 
the ensuing year. 
WEDNESDAY, April 27th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
7:30 p.m. Meeting at 92, Victoria-street, Westminster. Paper to be 
read: Insulation and Insulators.” By H. D. Symons. 
INSTITUTION or Civi) ENGINEERS: STUDENTS’ SECTION. 


2:30 p.m. Visit to the generating station of the Metropolitan Rail- 
way Co. at Neasden. Train 2:8 p.m. from Baker-street. 


THURSDAY, April 28th. 

INSTITUTION OF ELECTRICAL ENGINEERS. 
Ordinary General Meeting. Paper to be read: Power 
By C. H. Merz and W. McLellan. 


S p.m. 
Station Design.” 
FRIDAY, April 29th. 
INSTITUTION or CIVIL ENGINEERS: STuDENTS’ SEcTION. 
11 a.m. Visit to the Holborn—Strand Improvement Works. 
Assemble outside Holborn Restaurant. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER STUDENTS’ SECTION. 
7:30 p.m. Meeting in the School of Technology. Paper to be read: 
„The Equipment and Maintenance of Electric Street Cars,“ 
C. W. Crosbie. 


SATURDAY, April 30th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
10 a.m. Visit to the works of the Western Electric Co., North 
Woolwich. 
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THEORETICAL BASIS FOR THE EXPERIMENTAL 
PRE-DETERMINATION OF THE REGULATION OF 
ALTERNATORS. 

BY DR. THEO. TORDA-HEYMANN. 
Mr. B. A. Behrend, in his interesting article on The 

Experimental Basis for the Theory of the Regulation of 

Alternators,” published in The Electrician of January lst, 


refers to the Behn-Eschenburg method and to the Rothert 
method for determining experimentally the regulation of 


alternators, and he shows that neither of them gives exact 
results. This is due to the fact that neither the one nor the 
other takes into consideration more than a part of the causes 
which determine the drop in voltage, and the aim of the pre- 
sent article is to describe a method which will more nearly 
coincide with actual facts. 
According to the practice of engineers in this country, the 
regulation is defined as the drop in voltage which occurs when 
load is put on the machine, excitation and speed remaining 
constant, 


Amps. Short-Circuit. 


8 


Excitation. 
Fic. 2 (BEHREND’s Fio. 1.) 


Before discussing the theoretical basis for the experimental 
pre-determination of the regulation, I propose to apply the 
method to some of Mr. Behrend's own examples in order to 
show the striking accuracy of my method. Curve 1 in Fig. 1 
represents the no-load saturation and curve 2 the short- 
circuit curve, the abscisss being in both cases in terms of the 
field-ampere turns, and the ordinates representing the E. M. F. 
at the armature terminals and the current in the short- 
circuited armature respectively. Curve 3 stands for the 
apparent magnetic resistance of the alternator, expressed in 
terms of the field ampere-turns, this apparent magnetic resist- 
ance being defined as the ratio of field ampere-turns to the 


E. M. F. of the generator. By means of these three characteristic 
curves the voltage drop on inductive load with power-factor 
zero may most accurately be obtained. For other power- 
factors, then, the regulation is easily determined by the method 
referred to by Behrend (The Electrician, Vol. LIL, p. 413) or 
by one of the other methods suggested for this purpose. 

For the first example let us take Behrend's 500kw. three- 
phase induction generator, the curves of which were repre- 
sented in Fig. 1 on p. 410 of The Electrician of January lst. 
The saturation curves of this machine for no-load and 
96 amperes are again represented in Fig. 2. Curve 3 of Fig. 2 
represents the square of the apparent magnetic resistance in 
terms of the field ampere-turns. In order to arrive at the 
regulation of this generator, when loaded with 96 amperes, 
proceed as follows :—From the short-circuit characteristic take 
the field ampere-turns corresponding to 96 amperes and deduct 
the value so found from the field ampere-turns corresponding to 
the particular field excitation for which the regulation is required. 

In the case of Fig. 2, where the excitation is given in 
amperes and not in ampere-turns, take the exciting amperes 
corresponding to 96 amperes on the short-circuit characteristic. 
They will be found to be about six in this concrete case, and 
deduct this from the field current. For the same reason the 
magnetic resistance will be expressed in terms of amperes 
instead of in ampere-turns, the turns of the field not being given. 

Erect at this point, E, a perpendicular and mark on it the 
point with the ordinate R.2. Draw the line AC until it cuts 
the R? curve in B. Draw through B a perpendicular until it 
intersects the no-load saturation curve at D, and the voltage 
thus indicated is the voltage of the generator loaded with 
96 amperes and at a power-factor zero. In Fig. 2 the opera- 
tions just described have been carried out, first of all, for an 
exciting current of 60 amperes, and then for the other field 
currents also. By applying this method, most satisfactory 
results are obtained, as will be seen from Table I. 


Table I. 
Terminal voltage with Voltage drop per cent. 
Excitation . 96-ampere load. with 96-ampere load. 
amperes. m OY 
Actual. INew method.] Actual. New method. 
RE 
10 360 360 59:0 59:0 
20 1,110 1,110 29:3 29:3 
30 1,700 1,675 19:4 20:5 
40 2,100 2,070 14:2 15:5 
50 2,8330 2,330 12-0 12:0 
60 2460 | 2,490 109 | 9:9 


of Behrend's Fig. 4 (p. 411 of Vol. LII.) gives the results 
shown in Fig. 3 and Table II. 


Volts at 150 R. P. M. 


100 
Excitation. 


120 


Frac. 3. REGULATION CURVES ON 500kw. THREE-PHASE GENERATOR. 
(BEHREND’s Fro. 4.) 


Table II. 


i ltage. Vol d cent. 
Mii LEE N Daas a 
SM Actual. New method. Actual. New method. 
115 | 360 350 29-5 | 24-7 
160 420 414 18:0 19:0 


Amps. Mort. Circuit. 
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The following diagrams and.tables relate to other machines 
referred to in Mr. Behrend's article :— 
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Fio. 4.—RxovLATIoN Curve oN 200xw. THREE-PHase GENERATOR. 
(BEHREND'S Fro. 7.) 


Table III. 

Excitation | Terminal: voltage. Voltage drop per cent. 
Papers Actual. New method. Actual. |New method. 
60 6,750 | 6,750 385 38.5 
100 12,00 | 12,500 20.0 18:5 
140 15,370 15,370 10:8 10:8 


Ae 
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0 20 40 60 89 10) 120 14) 160 
Excitation. 
Fic. 5.—BINGLE-PHASE REGULATION CURVES. 
(BEHREND’sS FId. 8.) 
Table IV. 
Excitation Terminal voltage. Voltage drop per cent, 
RMperce: Actual. iNew method. Actual. New method. 
60 7,390 7,390 330 | 33-0 
100 12,400 12,730 19:2 | 17:2 
140 15,000 15,500 13:0 | 10:0 


S Amps Short-circuit. 


Volts at 600 R.P.M. 


39 


40 
Fæcitation. 


Fic. 6.— REGULATION Curve or A 350kw. Two.- PHASE GENERATOR. 
(BEnnENp's Fic. 13.) 


Table V. 

Excitation | Terminal voltage. ; hag d per cent. | 
N | Actual. New method. Actual. New method. 
20 640 570 62˙4 66-0 
40 2,030 2,030 20°5 20°5 
60 2,600 2,530 12-2 11˙5 


As shown by the examples, the method gives practically 
exact results when applied either to poly phase or single-phase 
generators. 

Turning now to the theoretical basis of the method, let us 
first tabulate the items which contribute to the voltage drop. 
They are: (1) Ohmic loss in the armature. (2) Drop in 
voltage due to hysteresis and eddy currents; since both are 
small, they will not be considered in the discussion in order to 
simplify matters. (3) Leakage of the exciting field. (4) Leak- 
age of the armature field. (5) The demagnetising effect of the 
armature ampere-turns. 

The influence of these different items is most readily realised 
by reference to the diagrammatic representation of the mag- 
netic circuit in Fig. 8. In this, A, represents the magneto- 
motive.force of the exciting field; 7, = magnetic resistance of 
the field system; Fi = flux in the field system; r. = magnetic 
resistance of the field leakage path; Fi = flux in the field 
leakage path; ro = magnetic resistance of the air-gap ; Fy) = flux 
in the air-gap ; 7, = magnetic resistance of the armature system ; 
Fa flux in the armature system; 7, = magnetic resistance of 
the armature leakage path; F. = flux through the armature 
leakage path; aud A,=magnetomotive force of the armature 
ampere-turns. 

Applying the Kirchhoff rules to the circuits, we get 


AI = Fri T FI Ti. (1) 
FI = Fi T F.. (2) 
Foro Fr - Fi“ ri! = 0. (3) 
Fo = Fz T Fl. 4) 
—-A, = Frm t+ Fir. . (5) 


After some simple transformations, the following equation 
is arrived at : | 


A,=RxF,+CxA,, 0 . . . (I.) 
wherein 
R= Cui: + l erre veran 
rig 
and C= (ro 721 (%% KTI TI. + ng 


' L 
Ti T3 


R may be termed the apparent magnetic resistance of the 
circuit. It varies with the state of magnetic saturation of the 
different parts of the entire magnetic system. C varies with 
the magnetic saturation of the field system only- 


D 
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If the armature circuit is open, Az = O, and substituting this 
value in (L) we get 
A, = RE, e e . " (II.) 


This equation represents the open circuit characteristic of the 
generator, and the apparent magnetic resistance of the machine 
is in this case R= A/ F. R is given in Fig. 1 (curve 3) in 
terms of A,. 

For the short-circuited armature, on the other hand, the 
E. M. F. is very small—i.c., F, is nearly zero, always neglecting 
ohmic resistance and iron losses. In this case we derive from 


equation (I.), 
Ali = C. x A, . . . . (IIL) 


As tests have shown, the short-circuit characteristic is a 
straight line within practical limits of the field excitation. C, 
varies with 7,—i.¢., with the magnetic saturation of the field 
system only, the magnetic resistances 7, 7,, and 7, being 
constant. 

In the following the plain letters refer to open circuit data, 
the letters with an index “s” apply to short-circuit phenomena 
and those with a bar correspond to the terminal voltages. 

For an inductive load on the generator, equation (J.) takes 
the form 


Al = RF, +CA,. e e e r (IV.) 


in which F, represents the terminal voltage of the loaded 
generator in terms of the field excitation (F, represents, there- 
fore, the load-saturation curve, such as curve 4 in Fig. 2). 
The ordinate difference F. - F, represents the inductive volt- 
age drop for a certain armature current. 

Substituting F,xR of equation (IV.) by the respective 
ampere-turns, we obtain: A,=A,+CA, (for an external 
inductive load) and Al, C, A: (in case of a short-circuit), the 
armature current being the same in both cases. The equation 

AA GA. e e (V.) 
gives the terminal voltage in terms of A, (curve 4, Fig. 2) for 
a given armature current. 

Rothert's method, called by Mr. Behrend the “ optimistic " 
method, is based on the equation Al - Al T Al, and it is 
obvious that the drop in voltage arrived at from this equation 
falls short of the actual drop, because the neglected factor 
C/C, is larger than unity. For standard modern designs C/C, 
may have a value of 1:3 or more, as Mr. Behrend's examples 
show. C, can be actually determined, not, however, C. But 
we are justified, as will be shown below, in substituting (R/R,)? 
for this quotient. This has been done in Fig. 2 and in the 
other applications. 

In the modern alternator the fractions 71/1, 7/71’, 72/15 
1/79), ro/r] and rjjr, are very small, and the squared values or 
the product of any two of them are negligible compared with 
unity. As result of some simple but lengthy transforma- 
tions we get for the apparent magnetic resistance the value 
R-[C(r,/r, ＋ 1) - (ri ＋ 1) ?. By further transformation 
we arrive at the result that C/C, 2 R2/R2, where C and R 
correspond to the saturation conditions of the magnetic circuit 
with the terminal voltage F, 

Dr. Behn-Eschenburg's method—the “pessimistic” method 


7 


is based on the equation F, -F,(1 se The exact equa- 


* Ay) 
tion for Fa, however, as obtained from equation (IV.), is 
F P, R 1. A C 

2 2 A C, 5 


It will be seen, therefore, that Behn-Eschenburg simplifies 
this exact, result by assuming R/R=1 and C/C,’=1. The 
first neglection has the effect of showing up the voltage drop 
lower than is actually the case, while the second assumption 
has, as a rule, the contrary effect. 

If we substitute in the above equation RA,,'/R,A,,’ for 
A,'C/A,’C,’, we get | 

E,-ER/A(1-5", f.) 
—-49 / A R, 5 


This is a corrected form of Dr. Behn-Eschenburg's method. 


(VI.) 


The meaning of the various symbols will be more clearly 
understood by reference to Fig. 7. 


Excitation. 


Fic. 7. 


How far this corrected method approximates actual facts 
will be shown by a few examples. For the 200kw. 13,000- 
volt three-phase generator of Behrend’s, Figs. 6, 7 and 8 (see 
The Electrician, Vol. LIL, p. 411), we have, for instance :— 


Terminal voltage. Voltage drop per cent. 


Excitation — — = — — 
amperes. Corrected | Corrected 
| Actual. 00 | | Actu al. | od. 
40 3,380 2,750 56:0 64:5 
80 . 10,100 9,700 25-7 28-7 
100 12,370 12,400 19:1 | 19-0 


For the same dynamo supplying single-phase current we 
have :— 


Terminal voltage. Voltage drop per cent. 


' Excitation „ 
am eres. Corrected. . Corrected 
80 10400 10.600 23-5 99-0 
100 19,700 19-0 


12,400 | 17-0 


The method thus proves to be a satisfactory one, although 
fine points, such as ohmic voltage drop, iron loss effects and 
the influence of the wave-form of the E.M.F. and of the 
armature current, have been neglected. | 
After having determined the drop of a machine for a given 
armature current and power-factor zero, the regulation for any 
other power-factor for the same current can be found by 
applying Kapp's method as already mentioned above. 


Fig. 8. 


Although the corrected Behn-Eschenburg method, as repre- 
sented by equation (VI.) and Fig. 7, gives good results for the 
experimental predetermination of the regulation, it is somewhat 
elaborate, and the method expressed in equation (V.) and Fig. 2, 
which is most simple and exact, 1s to be preferred. The latter 
corresponds to the rule laid down by the Committee on Stan- 
dardisation of the American Institute of Electrical Engineers. 


DIBECT-READING MEASURING INSTRUMENTS FOR 
SWITCHBOARD USE. 


The following is an abstract of the conclusion of the dis- 
cussion on Messrs. Edgenmbe and Punga’s Paper on this 
subject, which took place at the Institution of Electrical 
Engineers on Thursday, April 14th. The Paper and first part 
of the discussion appeared in our issues for March 25th, 
April 1st and April 8th. 

Mr. W. A. PRICE said that Messrs. Crompton & Co.’s object had 
been to construct an instrument in such a way that a station engineer 
could verify with a considerable degree of precision, and with little 


difficulty and small appliances, that his instruments were accurate. 
Taking the voltmeter first, this consisted of an indicating instrument 


Fio. A. Fic. B. 

in series with a resistance. With a voltage of 100, a resistance of 
something like 6,500 or 7,000 ohms would be required. If these instru- 
ments were to be capable of verification by the users it was evident 
that some process of standardisation must ba necessary, and one imme- 
diately came to the point that the way in which the thing should be 
done was that the resistance in series with the voltmeter should bea: 
some relation to the pressure to be applied to it, and the voltmeter should 
be then looked upon as merely an instrument for measuring the current 
carried by the resistance. With regard to ampere-meters, the essential 
part of the apparatus was the shunt which carried the current to be 
measured, the indicating instrument being nothing but an instrument 
which read the fall of voltage over the shunt when the current was pass- 
ing. Therefore the resistances of the voltmeters and the shunts of the 
ammeters were the parts which would have to be standardised. 


The figures selected by Col. Crompton’s firm were that a volt. 
meter should carry at its normal load 15 milliamperes, so that the 
voltmeters became mere milliampere-meters reading up to 15 milli- 
amperes In the case of the ampere-meters, all the shunts were low 
resistances giving a voltage of 75 millivolts, and the ampere-meters 
became millivolt-meters, indicating the difference of pressure over the 
shunts to which they were connected. Thus, if an engineer knew that his 
shunts had their correct values he would only be concerned in ascertaining 
that the indicating instruments were in good order, and the process of 
ascertaining whether a millivolt-meter gave the proper reading—75 milli- 
volts—or a milliampere-meter gave 15 milliamperes was an extremely 
simple operation. It could be done with one Leclanché cell, a simple 
rheostat and a standard instrument indicating with certainty the requi- 
site number of milliamperes or millivolts. Having put into the hands 
of the engineer a method of testing whether his instruments were 
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right or wrong, one naturally wished to apply the method so as 
to put the instruments right if they were wrong. This could be 
solved in dozens of ways, but the three diagrams below showed 
the manner in which it had been done by Messrs. Crompton. These 
Were arranged so as to allow the adjustments to be made on the 
control-spring, the whole apparatus being connected up and mounted in 
its case. Fig. A showed the moving coil mounted on centres on its 
cylindrical core and connected by very thin silver ligaments to fixed pins 
forming its electrical terminals. These ligaments were so flexible that 
they did not interfere with the control of the movement by an inde- 
pendent bronze spiral spring. Fig. B showed the head of the movement 
with the arrangements for adjusting the control. The outer end of the 
spring was attached toa piece, A, fixed on a ring, B, with a milled edge, 
which could be turned round in its setting. The inner end was attached 
to a pillar, D, on the top of the moving coil. The spring passed through 
a hole in a small elastic ring, C, fitted into a groove in B in which it 
could be turned round. By moving the ring B, the zero of the instru- 
ment might be set, and by sliding the ring C in its groove the effective 
length of the spring and the sensitiveness of the instrument might be 
adjusted. By these two movements, the whole of the adjustment of the 
instrument could be made without touching the electrical connections or 
opening the case, and instrument cases were provided with small windows 
which gave access to the spring attachments for this purpose. Fig. C was 
a section of the whole movement showing, AA the permanent magnets, 
BB the soft steel pole-pieces, G the silver ligaments and F the adjusting 
spring. 

Mr. JAMES SWINBURNE said he had not been working at instru- 
ments for something like 20 years, and, therefore, felt something like a 
Rip van Winkle. As regards non-magnetic springs, in the old days 
phosphor-bronze wire was found to be very good indeed, and when used 
for testing purposes it would go to zero more easily than was usually the 
ease. Much bad been said in the Paper with regard 10 temperature 
orrors. Mr. Evershed and himself bad worked a good deal at that in days 
zone by, and they had got out methods of compensating voltmeters for 
temperature by using wires of different spe-ific resistance. In this way 
they had obtained voltmeters independent of temperature. Another 
point mentioned in the Paper was the compensation of wattmeters so as 
to eliminate the power spent in their own coils. This was also 20 years 
old, and it was very curious tbat neither of these things had ever been prac- 
tically used. About 10, 15 or 20 years ago, Mr. Evershed made compensated 
int truments and put them on the market, but they were never heard of now. 
The experiments made in those days were in connection with incandescent 
lamps, when it was found that the wattmeter used nearly as much power as 
the incandescent lamp. It was, therefore, an important matter to correct 
them. The potentiometer method could be used in connection with a stan- 
dard cell, and be made to read correctly. It was also possible to make a 
Wheatstone bridge read correctly. It only read right at present at a 
certain temperature, and if the temperature of the room was a little 
different, a different reading was obtained. With regard to hot-wire instru- 
ments, curiously enough the first hot-wire instrument, which was described 
in The Electrician long before they were made in this country, was compen- 
sated, and it had an ingenious arrangement. It had two wires, one working 
the index and the other the dial, so that if the wires expanded together there 
was no reading, but the reading was differential, and it got over the diffi- 
culty of the body of the instrument expanding. As the wires were hori- 
zontal one wire did not affect the other. He forgot the name of the 
inventor. Other things could be done with a double wire. When work- 
ing off a gas engine or in a central station, by using two wires side by 
side it was possible to make a voltmeter read differentially, so that +s 
long as the wires were doing the same thing no reading was obtained. 
The capacity arrangement for voltmeters referred to by the authors was 
‘very old, and had at one time been discarded for want of accuracy. He 
remembered two condensers being used the other way round in the 
eighties by Lord Kelvin for calibrating electrostatic instruments. He 
charged his capacities one after the other and got his full volts on his 
electrostatic instrument. The difficulty when shunting a bit of the 
capacity with an electrostatic instrument was that the instrument itself 
varied the capacity when it was working, so that the capacity shunted 
must be charged. Even then it was not easy to get a condenser s» 
accurate that the various capacitics remained the same. With an air 
condenser it might be done, but then the capacity would necessarily be 
small, With a paper condenser a large enough capacity was obtained 
but there were slight leakages which made it go wrong. In referring to 
the moving-coil ampere-meter, he did not think the authors quite 
appreciated the difficulties. It must have no temperature coefficient 
and take a very small E. M. F.; if the instruments were wound with 
a Jot of wire in series to check out the error then higher volts 
were needed. Induction instruments were very important. But it 
appeared that Mr. Edgeumbe was under the impression that tbey 
depended upon the frequency. It was 10 years ago since he (Mr. 
Swinburne) had stated tbat, if properly designed, this should not 
be the case. The frequency cancelled out. Then again such instru- 
ments as Fig. 10 would do a great deal more than they got credit for. 
They would work as phase meters, so that & central station engineer 
having & lot of dynamos in parallel could tell by his instruments whether 
any dynamo wanted more steam or more excitation. This could not be 
determined from the ordinary instruments. He had tried to get central 
station engineers to take them up years ago, but they would not do so. 
They were satisfied with tho methods they had and the only thing they 
were dissatisfied with was that municipal salaries were not higher. By 
making Fig. 10 a phase meter, the station engineer could tell whether he 
wanted more steam or moreexcitation. Having ascertained, for instance, 
that the excitation was right, if he could get a wattmeter something after 
the principle of the old ohmmeter with two tixed coils at right angles to 
one another, this would tell whether the machine was giving its full 
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share of the output of the station, and from that the attendant knew 
whether he had enough steam or not. But they got no encouragement 
for making these instruments in those days. 

Mr. J. H. NALDER, referring to soft-iron instruments, emphasised the 
necessity for using ample power. The type of instrument referred to in 
the Paper, as compared with more recent types, was distinctly deficient 
in power, and this was a very important matter indeed when one had to 
consider the question of transportation. The question also arose of 
putting soft-iron instruments in iron cases. This might have the effect 
of screening them, but, on the other hand, continuous-current instru- 
ments were liable to become magnetised, and an error of 5 or 6 per cent. 
was encountered, depending upon the magnetisation of the case. It 
would have been well if the question of a standard fall of potential had 
been raised in connection with moving-coil ammeters. Generally speak- 
ing he used 0-085, Mr. Price used 0:075, and Weston used 0:08 in the 
early days. But there was a distinct gain in using the bigger fall of 
potential notwithstanding the increased watts. Mr.Swinburne had men- 
tioned the use of condensers in connection with electrostatic instruments. 
A case had come before him a short time ago ia which he had to test a 
dynamo at double the working pressure. Owing to the difficulty of 
insulating the small condenser used, a reading of only 18,000 volts was 
obtained when actually the voltage was 20,000. 

Mr. L. W. WILD, speaking with reference to wattmeters of the 
dynamometer type with large currents, said that these instruments could 
be made in three different ways : First, the whole current could be taken 
into the instrument ; secondly, a portion only need be taken, and, in the 
third place, a current transformer could be employed. The first method 
involved a possible error from eddy currents induc-d in the instrument. 
Mr. Edgcumbe had stated that these eddy currents could be compensated 
for by adding a certain amount of self-induction in the pressure coil of the 
circuit. He did not quite agree with that, as he thought that this eddy- 
current effect was only another name for the skin effect which occurred 
in every large conductor carrying alternating current, and consequently 
the current was not evenly distribated in the conductor, and a certain 
amount of distortion of the field followed. The moving coil being some 
distance from the conductor, it would not always be working in the same 

strength of field as the frequency was altered, and he did not think the 
effect would in any way be proportional to the frequency, nor that, in 
consequence, it could be compensated for in any way. Turning to shunted 
instruments, he said that large errors were liable to occur owing to the sell- 
induction of the instruments being different to the self-induction of the 
shunt. Hemade an experiment the other day on a shunted wattmeter witha 
non-inductive shunt, and, after calibrating the instrument for direct current, 
hetriedit on analternating current with a non-inductive load at 100 periods 
and found it read 30 per cent. too little. On reducing the power-factor 
to 0-7 it read zero, and on reducing the power-factor below that, the 
wattmeter actually read below zero. This indicated that the current in 
the coil of the wattmeter was actually about 45deg. behind the current 
in the shunt. This was rather a large error to compensate for. The 
compensation could be carried out by putting self-induction in the shunt, 
or by putting self induction in the pressure coil of the wattmeter, or by 
adding resistance in series with the wattmeter. But they were neither 
of them very easy things to do. If resistance were added to the watt- 
meter, a larger shunt was immediately required. In the case of the particu- 
lar instrument he had referred to, the &ctual fall of potential required 
in tue shunt, if sufficient resistance were put into the wattmeter to make 
it read correctly with a power-factor of 0:5, would be about 20 volts. 
With 1,000 amperes in the shunt, this was equivalent to 20kw., which 
was rather large to allow for a single instrument. He -was inclined to 
think that the most accurate method to employ with a wattmeter for 
large currents was to use a current transformer. These, however, 
required very careful design, and, unless core loss, magnetising current, 
magnetic leakaye of the primary and the secondary, and self-induction of 
the wattmeter coil were all kept very small, the secondary current would 
not be in phase with the primary, but would probably lag by a consider- 
able amount behind it There was no reason, however, why a current 
transformer could not be made with these losses so small that they might 
be totally neglected for any power-factor down to 0 5. 

Dr. C. V. DRYSDALE said that the authors of the Paper were to 
be congratulated on having expressed part of the theory of the wattmeter 
in & very clear way, thus doing away with the idea that the wattmeter 
was a very complicated instrument, the theory and behaviour of which 
was beyond ordinary understanding. They were further to be congratu- 
lated on having put these principles into practice and having produced a 
wattmeter which from the tests he had made appeared to be fairly 
accurate at all ordinary power-factors. For some time past he had given 
some special attention to the dynamometer-wattmeter and in an article 
published in The Electrician, in March, 1901,* had put forward what he 
believed was a prettly closely accurate explanation of all the errors to which 
it was liable and of their approximate amount aud methods of elimination. 
The authors' diagram in Fig. 13 required modification to take into account 
the capacity which always existed to a greater or less extent between the 
different parts of the non-inductive resistance, the demagnetising as well 
as the cross-magnetising effect of the eddy currents, and the reaction of 
these eddy currents on the shunt current. The effect of capacity had not 
been lost sight of by the authors, and the remedy of winding the resis- 
tance in sections was quite effective. It was, nevertheless, well to have as 
cliar an idea as possible of all the phenomena which might occur, as 
this was of assistance in judging the extent to which they might 
be eliminated. For this reason he had drawn two vector diagrams, 
the first for a wattmeter in which there were no eddy currents 
the second in which these were taken into account. Dr. Drysdale con- 
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tinued: In Fig. D the wattmeter shunt is regarded as having a non- 
in tuctive resistance, ri, shunted by a capacity, K, which are in series 
with the coil having resistance r, and self-induction L. The total voltage 
V across the shunt may be divided into two parts, V; and V2, across the 
non inductive nd inductive resistances respectively. Starting with Vi, 
the voltage across the non-inductive resistance, we have clearly a current 
Vi/r: in the non-iaductive resistance in phase with V; and a current 
ViKp in the capacity, leading 90deg. Combining these we get the total 
shunt current c. If we multiply the current c by rz we clearly get 
the drop in the second coil due to the resistance, which is in phase 
with c, and we also have an inductive drop cLp leading the current 
by’ 90deg. By combining these two voltages, cr; and cLp, we get 
the. total voltage V2 across the inductive coil, and the resultant 
of two voltages Vi and V4 was evidently V, the voltage at the shunt 
terminals. The diagram is, of course, extremely exaggerated, as 


A 


otherwise it would be impossible to indicata the various par's. . In 
practice, with any ordinary wattmeter, none of the lines would 
differ from one another by more than 1 or 2deg., and consequently 
the only effect of self-induction and capacity is to alter the phase 
of the shont current and not appreciably to alter its magnitude. 
lt is easy to show from the geometry of the figure, as I have 
before done analytically, that the angular phase displacement is 
(L—Kr,)p|R, where R is (ri + Ta), the total resistance of the shunt. 
Tho diagram Fig. E shows the modifications that must be made to take 
into account the influence of eddy currents in the case or other metal 
parts of the instrument. C, as before, represents the main current, and 
may also be taken to represent its magnetising force. There is, however, 
& second usually much smaller magnetic field from the shunt-coil in 
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phase with the current c. If the main and sbunt coils are approximately 
at right anyles, as in most deflectional instruments, their fields combine 
to an elliptical field, but if the coils are parallel, as in the Kelvin watt 
balance and my own deflectional wattmeter, they will combine to a field 
as shown in the diagram. This resultant field will produce a voltage, V3, 
inducing eddy currents which will lag a considerable amount behind V; 
if in copper, less in brass. The combination of the field, due to the eddy 
currents with the combined main and shunt fields gives the resultant 
field affecting the shunt coil, and which must be perpendicular to Va. 
This resultant field, of cours», induces an E.M.F., Vs, in the shunt circuit. 
so that the total P.D. on the shunt will be as shown. 
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The speaker then 5 the point that eddy currents should be 
scrupulously elimina 

laminating or stranding the latter if of any size. The authors’ con- 
tention that mutual induction between the coils did not affect the 
reading of the instrament was only correct if the shunt was accurately 
non-induotive, otherwise the shunt would have a small secondary effect. 
He did not think any appreciable error could arise from the skin effect 
or unequal distribution of current in the main coils of a wattmeter 
if the main coils were carefully stranded. In his own wattmeters, in 
which the ooils could be arranged in various combinations, he had never 
been able to find any trace of unequal distribution so far as any effect 
on the shunt coil was concerned. Moreover, he was unable to agree 
wita the last speaker's suggestion to m-ke u:e of shunts for heavy cur- 
r. nts, as he believed that very serions errors would almost inevitably 
arise. Lastly, as to the suggestions to use transformers in watt- 
meters: He had recently found that with ordinary small instrument 
transformers, a phase displacement of 2 to Sdeg. was common 
between the primary and secondary voltages, and of 10deg. or more 
between the currents. Ia the former case, by means of the formul 
given in the Paper, which was a slight modification of that originally 
given by him in The Electrician, it would be seen that the error in the 
power-factor might amount to more than the total amount in the dieleo- 
tric. The conditions for securing accurate wattmeters were exceedingly 
simple. All metal cases and supports must be avoided—in this respect 
we were in advan :6 of Continental makers—and care must be taken that the 
self-induction and capacity in the shunt do not cause a pliase displacement 
of more tha», say, a quarter of a degree. For the u; r to see whethér 
his instrument is correct, he need only try it against standard P.D. an 
current instrument on non-inductive load at two different fcequen- 
cies, or with D.C. and A.C. (eliminating the earth's field) and see that 
it gave no deflection on a circuit of no power-fac or. This cold casily 
be done when a two-phase supply was available, bv connecting the 
main and shunt coils to the two circuits, taking care that the main coil 
was connected through glow lamps or other non-inductive load. The 
correctness of the phase relation between the lines could easily be 
checked by a voltmeter. 

Mr. E. B. VIGNOLES said it was a complete fa'lacy to say that the 
primary function of the switchboard instrument was to measure. Prima- 
rily it was an indicating instrument, in order to enable the switchboard 
attendant to find out what was happening on his circuits, and in a ve 
large proportiou of cases the question of accuracy hardly came in at al 
A well-knowa firm of consulting engineers specified that feeder ammeters 
should be right within 10 per cent. The same firm of consulting engi- 
neers, however, also specified that voltmeters should be correct to within 
1 volt in 450. Of course, the instruments might be accurate to that 
extent when they were first installed, but they would not remain so. 
The primary essential in switchboard instruments was that they should 
be visible at a distance. There must be a bold scale with large figures. 
Such instruments could never be very highly accurate, if only on aocount 
of parallax. One of the fads of instrument work was the edgewise instru- 
ment, but they were very difficult to read owing to the curve of the 
scale being so great that one got & large parallax. He believed that 
moving-coil instruments were going to be the instruments for switch- 
board work, because they could be made interchangeable in the 
way that Col. Crompton and Mr. Price had spoken of. So far as 
manufacture went, however, he did not think it would be possible 
to attain the accurate standardisation of parts that Col. Crompton 
anticipated ; and it would be useless as the magnets would vary 10 or 
20 per vent. 

Mr. W. DUDDELL, speaking with regard to hot-wire instruments, 
said he could not agree with the authors as to the hysteresis error. He 
had not found these instruments do quite so nicely as the Paper inti- 
mated. He would like to ask Mr. Edgcumbe if he found them free from 
temperature error. Mr. Swinburne had referred to compensating hot- 
wire instruments. This was nice in theo y but not in practice. He had 
done considerable work on hot-wire instraments, but had not found them 
to be suitable for switchboard work. Mr. Mather and him:elf had gone 
into the question of wat meters very deeply during the past four years, 
and he hoped at a future date to bring wattmeters forward which worked 
up to 100 amperes. The policy of standardising the drop of volts 
on the shunt of moving-coil ammeters and the current through moving- 
coil voltmeters was adopted by most firms on the Continent. Messrs. 
Hartmann and Braun had an instrument in which both the drop of 
volts and the current was standardised, and ‘his firm would supply 
shunts out of stock. One of these, when applied to an instrument 
which he had bought four years ago was correct to within ! per cent. 
The 75 millivolts drop mentioned by Mr. Price seemed very reason-. 
able, but he would very much like to know what was the tempera- 
lure error. 


With regard to the capacity-shunt for electrostatic instruments, if the 
latter were properly designed so that the insulation resistance of each 
condenser and^the capacity were proportional to one another, then very 
accurate results could b, obtained. The capacity of the ordinary electio- 
static voltmeter was only 10-5mfds., so that the variations of its own 
capacity were not of importance. The spark gap in these voltmeters 
ought not to be in the voltmeter itself. for then it produced ozone or 
something else which, after the voltmeter had bren in use for a short 
time, caused corrosion and made the insulation fall to pieces. 

Mr. W. H. PATCHELL said he strongly objected to too much damping. 
If a man went to the expense of putting up a good voltmeter he did not want 
to have the effect of a badly-used motor-staiting resistance on his mains 
masked by any damping. Oa the other hand, however, he had had cases 
of hot-wire instruments which would show periodic swings due to the 
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Th-re seemed to be a little more copper necessary for: 
the field of the instruments referred to than with the ordinary field: 
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uneven turning of a machine. If the authors meant in the Paper that it 
was of little importance what current was taken by recording voltmeters, 
as well as ordinary voltmeters, he absolutely disagree with them. Some 
years ago, when working with the ordinary Board of Trade pilot wire, it 
was found that, with two recording voltme‘ers on the three-wire system, 
if one were disconnected the other one wculd fly up due t» the three-wire 
effect. He got Mr. Elphinstone to g> closely into it. This gen leman 
got out an excellent type of permanent magnet recorder, and he was 
sorry that Mr. Elphinstone was at present in America, and, consequently, 
unable to tell them all about it. As regards edgewise instruments, he 
had found these very convenient indeed for measuring the feeder amperes, 
although they were more susceptible to stray field - than dial instruments 
were. He did not think that hot-wire instruments had had fair play. 
He knew of hot wire ins.ruments which were more correct throughout 
the year than instruments made by Weston or Nalder. As regards the 
disposition of the shunts, it was important what energy was used in the 
shunts, because the hea ing effect of shunts at the back of the board was 
sometimes inconvenient. He had got over this difficulty by sep rating 
the shunt from the board by copper strips which acted as radiators and 
which had the lamine vertical instead of horizontal. He was glad to 
see there were signs of regeneration on the part of the instrument 
makers, but they would have to be careful if instruments similar to those 
&uggested by Messrs. Crompton and Price were going to be used, because 
it would be possible for the switchboard attendants to fake the instru- 
ments in any manner they pleased. Adjustments should be simple b..t 
not too easy. 

Mr. KENELM EDGCUMBE, replying, said that the standardisation of 
drops and shunts was a step in the right direction, and for switchboard 
and other portable instruments it was a thing which might well be 
ad.pted. The method described by Mr. Price of altering the control by 
altering the position of the springs was very neat; it could also be done 
by meaus of magnetic shunts on the magnets. With reference to Col. 
Ccompton's remarks on corrosion he had never noticed this on phosphor 
bronze springs except when it was due to bad flux in soldering. Magnets 
sometimes gave trouble, but thia was easily got over by painting. As 
regards the pivots, the only thing to do was to keep the case air-tigbt. 
Mr. Rennie spoke of the want of a standard of accuracy for switchboard 
instruments. This would be a good thing and he had hoped that 
other speakers would have given their views upon the subject. But 
he did not know who was going to fix this. He was afraid that 
even the Board of Trade could not manage that. The 8ft. shunt alluded 
to by Mr. Rennie must have been for a potentiometer and not a direct- 
reading instrument. He did not think anyone would object to one-tenth 
of a volt drop suggestel by Mr. Rennie although it was very easy to 
bring it duwn to one-twentieth or one-fortieth. As regards hot-wire 
instruments Mr. Rennie had hinted that Mr. Trotter had something 
up his sleeve, but, personally, he had not very much faith in this 
type. Boh Mr. Campbell and Mr. Evershed had referred to set-up 
instruments. It was a good thing to set an instrument up by 25 
or 30 per cent. because although all the errors were increased, the 
electrical erro:s and frictional errors were far smaller than observa- 
tion errors due to parallax, and, therefo: e, if the scales could be opened 
out so much the better. He agreed that paper scales were by far the 
most accurate. Mr. Evershed was down upon the cylinder form of 
damper. The time of coming to rest could be brought down to 14 seconds 
and no one could complain of that. Mr. Evershed also spoke of extra- 
ordinary inductions in the air-gap. He presumed thut the measurements 
had been accurately made, as Mr. Evershed usually was so accurate ; but he 
had never yet come across an instrument with morethan 1,500, and perhaps 
700 should be taken as the lower limit. High density was detrimental 
to a magnet keeping its strength. The temperature coefficient of induc- 
tion instruments was a matter which would have to be gone into more 
fully, but Dr. Benischke gave the temperature coefficient as ranging from 
0-25, as was given in the Paper. Prof. Ayrton had alluded to the 
Hartmann and Braun methods for keeping down the thermo-currents. 
This was neat, but certainly not new. l. was used in Col. Crompton's 
laboratory 10 years ago in connection with potentiometer shunts. 
Tne arrangement, which Prof. Ayrton also referred to, of putting 
capacity in series with a condenser was certainly very neat. He 
did not know that it had ever been applied, neither was he aware of 
the 1393 patent. With reference to condensers, it was essential that the 
dielectrics should be all the same, otherw.se the thing would depend upon 
the frequency. But the capacities required were very small, and there- 
fore there was no difficulty in getting a sati-fuctory air condenser having 
the req .isite capacity. P.of. Ayrton had objected to one of their formule, 
but the Paper said it was only a:-proximate. At 08 power-factor the 
error was about one hundredth per cent., so it was not veiy important. 
The acc nate formula was very cumbersome. With regard to stan- 
dardising shunts and so on, most engineeis would probably prefer to put 
in a standard shunt and measure the actual current on the instrument. 
As regards voltmeters, he did not think there was any advantage in Mr. 
Price's arrangement. There would be somꝶ advant-ge in the case of 
ammeters if the engineer was satisfied that he was calibrating his 
iong'ruments. Mr. Swinburne did not agree that induction instruments 
in general were much affected by frequency. As a matter of fact, he had 
tested some of Mr. Swinburne's instruments and found them affected by 
frequency, and this he considered to be inherent in the type. Mr. Wild 
alluded to wattmeters with shunts, but he did not know of any form of 
wattmeter with non-inductive shunts of the fractional type which could 
be used both for alternating and continuous currents. Dr. Drysdale 
seemed to imply that his firm's '' Universal" instruments were c m- 
pensated by a non-induotive resistance. This was not so. It wassimply 
that the density was kept low and the cons.ruction was such that there 
was practically no drop. 
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EDDY CURRENTS IN CABLE SHEATHS.* 


BY M. B. FIELD. | 
( Continued from page 1020, Vol. LII.) 


In dealing with the sheath losses in multiple core cables we must 
form a mental picture at least of the approximate distribution of the 
external magnetic field produced at different periods of the cycle by 
all the currents within. There is no difficulty in constructing the 
external and internal lines of force, provided the surrounding 
medium be not magnetisable, and we propose to consider briefly 
how this may be done. 

In Fig. 8 we represent the two conductors of a circuit, current 
flowing up one and down the other. If j,j,is any line of force 
passing through the point j, we know that the total number of 
lines of force which have cut across or surround j is given by the 
expressiont 


But since no lines of force can cut one another, all points on this 
line of force must be surrounded by the same number of lines, hence 
the condition 
2c lom ias di. c 
. log, ‘=k, or merely constant, 
10  *r, z^ 
holds for the complete family of lines of force of this system. 
We can readily express this condition in polar co-ordinates if we 
remember that 


2 
r= 1 Tro 2M br, cos 0. 
2 


But in Appendix II. we point out that these lines of force consist of 
a series of eccentric circles, and we give the rule for finding the 
centre of any given line of force. 

In the various cases subsequently treated we find the simplest way 
of constructing the field is to calculate the value of k for a number 
ot points along a number of radii. We can then plot k and r for 
each radius, and by interpolation draw a family of lines of force, 
each line passing through the same value of „/ in each radius. 


Fig. 8. 


If we further mark against each line of force its respective k-value, 
we obtain a chart showing, not only the general distribution of the 
field of force, but the total number of lines that surround any point 
in that field, and, furthermore, by taking the distance measured 


normally between any two consecutive lines and dividing the | 


difference of their k-values by it, we obtain the strength of magnetic 
induction at this part of the field. 


Such charts have been carefully drawn out by the aid of formule 


given in Appendix II. for certain specific cases, viz. :— 

A three-core cable when the current in one core is + 2c amperes and in 
the other two — c amperes; (9) 

A three-core cable when the current in one core is 0, in the second 
+c and in the third - c amperes. These two configurations occur three 
times per cycle in every three-phase three-core cable, and therefore 
enable us to form a fairly good idea of the sort of irregularly rotating 
magnetic field continually catting the lead sheath and producing eddy 
currents therein (see Fig. 10a). 

Fig. 114 represents the configuration in the case of a two-phase cable, 
with two insulated cores and a common outer conductor, when the 
currents in the two inner conductors are +c amperes and in the outer 


* "A Theoretical Consideration of the Currents induced in Cable 

Sheaths, and the Losses occasioned thereby.” Paper read before the 
Institution of Electrical Engineers on April 14th. : 
' + In speaking of the number of lines of force that surround a given 
point, we really mean the numter of lines which may be considered as 
having cut across unit length of an imaginary conductor passing through 
the point in question, parallel with the current.carrying conductors. 

Thus j is considered as the end view of a conductor, and the number 
D zu. surrounding j is the number that enclose the conductor per unit 
ength. 
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conductor —2c amperes, and Fig. 11s represents the configuration when 
the current in the one core is c, in the other zero and in the outer 
sheath—c. This, similarly, represents to an exaggerated degree the field 
surrounding a so-called concentric cable when the inner conductor is 
really eccentric to the outer. 

Lastly, Fig. 108 represents the configuration around the two-phase 
cable at successive intervals of the half cycle. 


In constructing these diagrams no account has been taken of the 
fact that the conductors are spiralled round the axis of the cable. 
At points very near to the cable—e.g., points on the sheath—the 
effect of the “lay of the cores may be neglected. 

It will be observed that in all the above cases the integral ot 
current density over the whole cross-section of the lead must be 
zero. This must manifestly be so, for, if not, there would be on the 
whole a current flowing longitudinally in the sheath. This current 
would produce magnetic lines surrounding the cable ; but since the 
core currents inside can produce no such field and the sheath 
entirely surrounds these cores, it is not possible for the induced 
sheath currents to produce such a distribution. 

Similarly, the integral of current density taken round the 
periphery of the sheath or any other concentric part is zero (see 
Appendix II.). 

This is an important point, for under these circumstances it is 
clear there will be no progressive variation of potential along it, so 
that we may apply our previous rule that the loss in any longitu- 
dinal strip is V/R, where V is effective E. M. F. induced and R the 
resistance of the same. ' 

The E.M.F. generated per unit length parallel to the cable will be 


dk 


10e- volts. We can make this calculation for all points round 


the sheath of the cable in any particular instance, and construct a 
curve showing the E.M.F. per unit length longitudinally and the 
position around the sheath. Calling this E.M.F. as before v, we 
take the mean square value, divide by the specific resistance and 
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multiply by the area of exposed cross-section of the sheath to obtain 
the total loss per unit length. Fig. 12 represents the variation of v 
for different points around the circumference of the three-core cable 
above considered. 

It is perhaps hardly necessary to point out that in making the 
calculation of the loss per mile of cable, we have to take our length 


a little greater than the total length of the cable and the area of 


cross-section ofthe lead sheath correspondingly less, as we must con- 
sider our imaginary strips which forin the sheath spiralling round 
the axis with exactly the same lay as the cable cores, so that each 
strip may be considered at every point along the cable the same 
distance from any one conductor. 

In the case of the thrèe-core three-phase cable we can calculate 
the E.M.F. at the six points on the sheath, 1, 2, 3, 4, 5, 6, as if we 
had merely two conductors, each of these points being situated at 
the same distance from two cores. The maximum E.M.F. at 1, 2, 8 
will be the same, likewise at 4, 5, 6; hence, if we calculate it as 
previously explained for two points diametrically opposite, say 1 
and 5, and take the root mean square of these values, this will be 
good enough for a rough estimate of the sheath loss. For example, 
we find the E. M. F. at 1 is 20:8 volts per mile, and at 5, 12:6 volts 
per mile in the case of a three-core cable having the following 
dimensions :— 


Circular cores of radius ...... FFV 0:275in 
Distance between centres of cores 0:8in. 
Distance between centre of cable and ce.tre of core. 0°463in 
Mean radius of sheat kn 1:05in 
Thickness of sheath ............... een 0:188in 
Current per core (effectiveddsdddd.. 200 amperes. 
Feen a n e cR px ee daa 60 amperes. 
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Since the loss is proportional to the square of the E.M.F., we have 


| mile, while trebling it would mean a loss of 18kw. per mile. 


These 


to take the mean sq. of the above values rather than their true possible causes of loss cannot, therefore, afford to be overlooked by 


92 . 
mean d E T ITO 2169, hence the total sheath loss per mile 


will be 0 67. w. per mile. 

In the above examples we have considered in each instance high- 
tension cables. The losses in the lead sheaths of heavy three-phase 
low-tension distributing cables would, of course, be very much 
greater. 


Gerni 
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engineers.* 


If the copper strips forming the earth shield be not wound on 
with the same lay as the cores, there will be a relative crossing 
between core and copper strip, which means that for a certain 
length the E.M.F. induced in each strip will be in one direction, 
and this will gradually change until it is in the opposite direction 
as we go along the cable; the total induced E.M.F. over that 


Fie. 10a.—SvuccessiveE DISTRIBUTIONS OF MaGNETIC FIELD AROUND TRREE-PHABE CABLE DURING ONE-HALF CYCLE. 
Time Intervals of ,';th Cycle. 


The Board of Trade are, nowadays, advocating a copper earthed 
sheath directly under the lead, which will manifestly considerably 
add to this loss. 

Suppose we take the worst case of a copper sheath directly 
beneath the lead, made up of strips of copper in. thick, wound 


777771 
44), 77117. 
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Fic. 105.—SvcccEssive Distarporions or MaGNETIC FIELD AROUND Two-PHABE CABLE 


DURING ONE-HALF CycLz. Time intervals of 3th Cycle. 


with the same lay as the cores, then tho resistance of this earth 
sheath will be approximately one-half of that of the lead, so that the 
total sheath loss is brought up to 2kw. per mile, which is by no 
means a negligible quantity. 

If we further assume that our three-core cable is laid in an iron 
trough or is steel armoured, we know that the total external field 


Fic. lla. 


will be largely increased, to what extent is difficult to say: the 
problem of calculating the field of force due to an unsymmetrical 
arrangement of conductors in an iron trough is an extremely com- 
plex one. We have no experiments to guide us, and it is dangerous 
to hazard a guess, although we feel that to say that the total field 
may be increased two or three times is not at all outrageous. The 
losses depend on the square of the field, so that doubling the field 
strength at every point (actually the whole distribution of magnetic 
field would be changed) would mean four times the loss, or 8kw. per 


length of strip which forms one complete spiral round any one 
core being zero. The eddy currents will, therefore, at places leave 
the coprer strips, forming a closed circuit by means of the lead, 
thus longitudinally along one strip, into the lead, from lead into 
another strip in which an opposite E.M.F. is induced, and back 
through this strip to the starting point. . Each passage 
from copper to lead will interpose extra resistance in 
the path of the eddy current, but by the process of 
manufacture the contact between the copper and lead 
is bound to be so intimate that it is doubtful whether 
this forms any effective bar to passage of the eddy 
currents. 

The best method to overcome this loss is, first to 
wind on the copper strips with & lay as different from 
that of the cores as possible, and then to apply a thin 
eoat of paint before applying the lead sheath. This 
coat of paint will be amply sufficient to prevent the 
eddy currents leaving the copper, but should leakage 
occur from one of the high potential conductors, this 
T insulation would either be instantly broken down, or 
DE this, would be sufficiently low to form a thoroughly good 
earth. 

For example, if w, equals the resistance per unit length 
o lead sheath, w, that per unit length of copper earth shield, 


Fra. 1l». 


and Q the insulation resistance of the coat of paint separating 
unit lengths of lead and copper sheaths, then the resist- 


* It appears to be generally considered advisable to provide a copper 
earth shield where the armouring is applied in the form of steel tapes, 
partly on account of the difficulty in making suitable electrical connections 
in the armour at a cable joint. Where the armouring takes the form of 
steel wires outside the cable, or where the cable is drawn into iron pipes 
which are carefully bonded together where they make joint, extra earth 
shields are considered unnecessary. 
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ance* between lead and copper measured at one end of the 
cable is LJ 4a 


Jaber 621 — got’ 
where q = * us and Ii is the length of the cable. 


If now we take a particular case and write: 

wi = 190 x 10— ohms per foot (corresponding to an area of cross- 
section of lead sheath of 0:785 sq in.); 

w, = 89 x 10-^ohms per foot(corresponding to an areaof 0°196 sq.in.); 

Q 258 ohms (measured between 1ft. length of lead sheath and 
the same length of earth shield) ; 


then q—1:78 x 10; for values of lı greater than La 


2q 
zt ES unity. This value of /:=866ft. Hence for all lengths greater 
— 7411 


than }th mile we could in the above case take the resistance measured 


at one end between copper and lead as ,/Q(w, +w) = 00916 ohms. 
Such a low insulation as this would conduct any leakage from one 
of the cores direct to the earth, whereas an insulation resistance of 
58 ohms between 1ft. length of lead and copper would be an effectual 
bar to the circulation of eddies between them. 
Lastly, we will consider very 
briefly the case of concentric 


we may call 


cables. Let us suppose that - 

due to faulty manufacture a 4 

certain amount of eccentricity 32 

exists. The field of force will «s 

be that represented in Fig. 11s. š 

External to the outer conductor, 2 

the field will be that due totwo 4 

currents concentrated at the E 340° 


centres of the inner and outer 
conductors respectively, while 
inside the outer conductor the 
field will be that due to the 
inner conductor only. 

It is easy to show that a cable 
carrying 200 amperes, having 
an eccentricity of gin., would 
produce an E.M.F. in a parallel 
pilot wire situated 4in. away of 
8 to 4 volts per mile. A tele- 
phone connected to a few miles 
oí such a pilot wire would give a 
very loud humming, and it is clear that if the cable and pilot wire were 
laid in the same iron trough a very much smaller eccentricity would 
produce a loud humming in the telephone connected to a pilot wire. 
We think, however, this can hardly account for the phenomenon 
observed by Messrs. Constable and Fawssett, and referred to earlier 
on in this Paper, for even supposing an eccentricity to exist through- 
out the whole length of the cable, it is hardly possible that there 
would be no twist in the cable, which, of course, would neutralise 
the effect. 

If, on the other hand, two or more concentric cables were con- 
nected in parallel at both ends, and the resistance of one outer, say, 
were increased unduly due to a faulty connection at some junction- 
box, the correct distribution of current between the various cores 
would be disturbed, under which circumstances telephonic phe 
nomena would be readily accounted for. 

In the foregoing Paper it has been our endeavour to show how the 
sheath loss in any cable likely to be met with in practice may be 
readily estimated, with any required degree of accuracy, by anyone 

rovided with & table of logarithms, and the examples given have 
1 merely by way of illustration. 


* If we apply between the lead sheath and earth shield a constant 
PD eon consider the current flowing after the steady state has been 
reached. 

Let vi be the potential at any point of the positive condactor and v, 
the potential at a corresponding point of the negative conductor (i. e., 
copper and lead respectively); if c; be the current at any point flowing 
longitudinally, we have 


dv 1 dv, 1 dej; vi- 2 
dr `w dr „ ae dr Q ’ 
die 
M "n e e 


If the cable be of finite length we must write the solution of this 
equation in the form 


where q= AVA ui a 


Hence o 61-679) and V=Nqe,(1+ e-?9). 

V 1 + €—0!, 

ei 70 1 27 ) 

If the resistance be measured at any point other than at the end of the 
cable a smaller value will result. 


c = e (eT — --)), 


Hence 


In Appendix II. we give, by way of example, a few symmetrical 
arrangements of conductors where the value of k is readily calcu- 
lable; but the general method is applicable to any system of straight 
parallel cylindrical conductors enclosed by any shape of non-mag. 
netisable sheath. We have in short 

k= (c, log ri +c, log re +c, log r, + &e.), 

where c, +¢,+¢,+ &c. =0, k is the constant of the line of force passing 
through the point, whose distance from the centres of the various con 
ductors is represented by 7,7,75, &c. (the point being external to the 
conductors), and where c,c,c, are the values of the currents in amperes 
in the various conductors. If we know how these vary, we know 45 10-8, 
which is the longitudinal E.M.F. per unit length at the point of the 
field in question. s 

If the conductors be not cylindrical, we can either resolve them 
approximately into several conductors of circular cross-section, or re- 


place the expressions log 7,, log 72, &c , by i Lo Ai log 7, z ö A: log , 


L 
&c.; that is to say, for each core we take each element of area, 
multiply by the logarithm of its distance from the point in ques- 
tion, add all up, divide by the total area, and insert this value in 
place of merely the logarithm of the distance from the centre, as in 
the case of cylindrical conductors. 

Having found the value of the E.M.F. acting at a sufficient num- 
ber of points over the cross-section of the sheath, we obtain the mean 
square value over the cross-section, and divide by the resistance of 
the sheath to obtain the total loss. 


(To be concluded.) 


CORPORATION TELEPHONES.* 
BY A. R, BENNETT. 


The first independent telephone exchange constructed by any local 
authority was that of the States of Guernsey, which was established 
in July, 1898, and which is consequently in its seventh year of 
working. From a small beginning, it has developed until at the 
present moment there are 1,230 telephones at work in the island 
As the population is only 40,800, this gives one telephone to every 
38 souls, and makes Guernsey the best telephoned area in the 
United Kingdom. The accounts at December 31st last showed a 
net profit of £201, after providing for interest, sinking fund, and a 
special contingency fund. 

The second exchange to be established was that of the Corpora- 
tion of Glasgow. which commenced to work in March, 1901. That 
has also been extremely successful, as, beginning with promises for 
3,000 instruments, it has now 11,200 actually working, with a con- 
stant stream of orders always flowing. The last published accounts 
showed a surplus of over £2,000, after allowing for interest and 
sinking fund. Another financial year will end on May 81st next, 
when ‘it is expected that a considerably larger surplus will be 
announced. 

The third corporation cxchange was that of Tunbridge Wells. 
The scheme was a very small one, providing only for 300 lines, but 
the success of the service was so great, that 300 instruments were 
working within a few weeks of the opening, and in the »ourse of u 
few months the number had reached nearly 900, which had to be 
grafted on a system which was originally far too small. The Cor- 
poration exchange met with the most determined opposition on the 
part of anti-municipal traders, and of the landed gentry in the 
neighbourhood, and the Town Council ultimately parted with their 
undertaking to the National Telephone Co. They received £3,000 
in excess of their outlay, and secured a permanent flat rate of £6 
per annum for their burgesses, together with the abolition of 
terminal fees on trunk calls. 

The next exchange to be started was that of the Corporation of 
Portsmouth, which was opened in March, 1908. From a small 
beginning, the exchange has prospered mightily and has at present 
some 1,700 telephones speaking, with many others to join up, 
augmented daily by new orders. The first financial year only 
ended on March 81st last, and the accounts are not yet available, 
but a expected to show a profit of about £1,000 on the first year’s 
working. 

The ch exchange to get into operation was that of the Corpora- 
tion of Swansea, which was opened in August, 1908, and has at 
present nearly 800 telephones joined up and many more to follow. 

The sixth exchange was that of the Corporation of Brighton, 
which was opened in November, 1903, and has now 900 telephones 
working, and about 1,000 more to join up. 

The syatem in Guernsey was at first nearly all overhead, as it 
was felt desirable to have the routes well defined before undertaking 
underground work. The poles used are creosoted Norway fir, of 
the usual sizes. A few standards have been erected on the roofs, 


* Abstract of a Paper reai befo;e the Glasgow Local Section of te 
Institution of Electrical Engineers, April 12th. 
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but only where absolutely unavoidable. These standards are exactly 
the same as I designed for the National Telephone Co. in 1881, 
built up and spliced in the same fashion, and are fitted with the 
same channel iron arms, which I designed at the same period. The 
insulators used throughout are of the single shed pattern, known by 
my name, which also dates from 1881. As the island is small, and no 
chance exists of long-distance trunk communications, it was decided 
to employ silicium bronze wire of an unusually small gauge—namely, 
No. 19—which electrically is quite sufficient for such a restricted 
area. The original wire, put up seven years ago, is still intact, and 
shows little signs of wear. It has withstood many gales with great 
success; interruptions to service through storms, even the most 
severe, are extremely rare. As the routes filled up and the subscribers 
increased markedly, it was deemed desirable to lay underground 
cables. The respective mileages of metallic circuit at December 31st 
last was 818 miles underground and 827 miles overhead. The type 
of underground cable used throughout 1s air-space paper-insulated, 
the gauge of the conductors being No. 22. The cable is lead-sheathed 
and armoured with steel tape, finished over all with a serving of 
jute. I believe that these were the first armoured cables ever used 
for telephone work. It is nearly seven years since the first cable 
was laid, and not a single fault has occurred in any of the cables 
from first to last. 

The switching system used in Guernsey is that known as the 
Bennett ring-through. This was originally patented in 1891, and 
put into use in a small way just before the death of the late Duke 
of Marlborough led to the new telephone company being merged 
with the National. The system has been fully described in Preece 
and Stubbs’ work on Telephones, and in Mr. Joseph Poole’s 
„Telephone Handbook and in other publications, “ so that I need 
not describe it minutely to-night. This ring-through system has 
been adopted to a large extent in Sweden and Norway, on the Con- 
tinent and in South África. The system has fulfilled all expecta- 
tions in Guernsey, where the service is generally considered as 
satisfactory. I need scarcely mention that all lines in Guernsey 
are on the metallic circuit principle. This applies universally to 
the corporation exchanges. 

In Glasgow there are 19 switch rooms. In 14 of these the ring- 
through system, practically the same as in Guernsey, is fitted, but 
in the remaining five switch rooms, those in the central parts of the 
city—namely, Renfield-street, Hillhead, Bridgeton, Kinning Park 
and Queen’s Park, the five chief exchanges, were constructed on the 
call-wire principle, in deference to the wish of the Telephone com- 
mittee, which, before a start was made, considered the question 
carefully. On three of these central exchanges, however— Hillhead, 
Kinning Park and Queen’s Park—ring-off drops on the ring-through 
system have been fitted so as to render it unnecessary for sub- 
scribers on those exchanges to call off after a connection; they 
simply press the red button, establish an earth connection at their 
instrument, and cause the central ring off battery to work the 
indicator. This saves much time on the call-wire, and leaves it 
clearer for those calling for connections. The same system will 
soon be in operation at Bridgeton, and the Central will also be fitted 
later on. A new exchange to relieve the Central will shortly be 
opened in Nelson-street, Trongate, in the new building of the City 
Improvement Trust; this will be on the ring-through system 
entirely. The abolition of the call-wire system is under considera- 
tion, but, so far, nothing to replace it has been settled upon. 

The construction work in Glasgow is to a very large extent under- 
ground. After the recently- constructed Post Office system in London, 
the Glasgow Corporation is the largest underground system in the 
United Kingdom, and that by a very long way.t In Glasgow, to a 
very large extent, the underground cables are taken into subscribers’ 
premises in the same way as gas and water. This is a more 
expensive method than was contempled inthe original estimate, but 
when once done is much freer from disturbances than the ordinary 
overhead wire. Away from the centre of the city such a method of 
distribution would prove extremely costly. and the the usual method 
followed is to lead the underground cable up a distributing pole or 
to a distributing standard on a roof, there making what is called a 
pot-head joint, and connecting the underground metallic circuits to 
overhead distributing wires by an intervening link of wire insulated 
with vulcanised indiarubber, protected by waterproof braiding. The 
cable employed for branches into buildings and to distributing 
points is armoured with steel tape, as I have described in con. 
nection with Guernsey. It is laid in a creosoted wooden trough of 
rec r section. The armoured cable, being very flexible, lends 
itself 5 to distributing purposes, and the ereosoted wooden 
trough can be easily adapted to corners by sawing. 

The insulators used in Glasgow on the overhead part of the system 
are of the same type as in Guernsey, except that on the longer lines 
double shed insulators are employed. Bronze wire is used for dis- 


* See The Electrician, Vol. XLVIL, p. 785. in which the system is 
described in connection with the Tunbridge Wells exchange. — Eh. E. 

t (A detailed description of the Glasgow system appeared in The 
Electrician, Vol. XLVIII., pp. 333 and 374. To avoid repetition, therefore, 
this part of the Paper has been considerably abridged.- -Er.] 


tributing purposes, but the gauge is No. 18, weighing 40lb. to the 
mile. On junction lines, such as those to Bearsden, Stepps and 
other outlying places, hard-drawn copper wire weighing 100lb. to 
the mile is the standard. In the overhead distributing wires to 
subscribers’ premises, no twisting or crossing is employed, that 
being found to be unnecessary. On the junction lines metallic cir- 
cuits are crossed at intervals of a mile or less, according to the 
disturbing inductive effects which may happen to be in the neigh- 
bourhood, and this crossing is found to be sufficient for all purposes. 
The system of twisting overhead loops is extremely expensive to 
carry out, and renders the discovery of faults, and the restoration of 
wires after being broken down, an extremely arduous task. With 
the system of crossing all these difficulties disappear. The poles 
used for distributing are generally of creosoted wood, but some- 
times they are of square pitch pine, and more rarely of steel 
tubes. At terminal poles, where all the pull is one side of 
the insulator, what are known as J bolts are employed, which 
prevents a twisting strain being thrown on the wooden arm. 
These wooden arms are usually of oak, but recently we have tried 
karri wood, which promises to be very successful Sometimes an 
effort is made to give an e appearance to the pole by 
means of wrought-iron brackets. Where roof standards are 
employed, they, with their fittings, are all of the same type as in 
Guernsey. Recently an ornamental iron finial has been adopted for 
the poles and standards; this also acts as a lightning discharger, as 
the earth wire, with which all poles are fitted, is fixed in direct 
metallic connection with it. When the hanging of overhead wires 
above the tramway trolley lines cannot be avoided, a small cable 
made up of vulcanised indiarubber-insulated wires containing 
a standard steel core is used, the core being sufficiently strong to 
support the span. 

The switchboard used at the central exchange is designed for 
10,000 subscribers. At the present moment nearly 7,000 stations 
are served from it. The switchboard is flat, so that operators may 
sit on both sides. The jacks are two-point only, with a third con- 
nection for the test circuit. They are arranged vertically, but no 
trouble is experienced from the accumulation of dust, the danger of 
which is sometimes urged as a strong objection to vertical jacks. 
The cords and plugs are hung from a canopy suspended from the 
roof so as to leave a clear space for the operators’ hands. The 
cords contain three conductors, two for the metallic circuits and one 
for the test circuit. At the sections of the board devoted to junction 
line working the cords are single for the service of the incoming 
junction lines. The outgoing junction lines are distributed amongst 
the operators, who are provided with speaking-keys, by means of 
which they can ask connections from the various outlying switch 
rooms. The method of disposing of the multiple cables is, I believe, 
unique. At the central exchange the multiple cables are laid on 
either side of the switch table under movable flooring, in guides 
which are so arranged that any particular cable can be located 
without difficulty. The connections to the spring jacks are taken 
off at the proper intervals and led under the flooring into the body 
of the table, and thence up to the spring jacks, sufficient spare 
cable being provided to enable the spring-jack strips to be taken 
out, examined and readily repaired. 

The same type of switchboard is used at the Bridgeton, Hillhead, 
Kinning Park and Queen’s Park switch rooms, but these switch 
rooms being on a much smaller scale, it has not been necessary to 
make any special provision for the cabling, which is readily con- 
tained in the bodies of the tables. These branch switch rooms, 
however, differ from the central in having the ring-off indicators 
fixed to the canopies, the ring-off drops coinciding with the pairs of 
cords. At all other switch rooms vertical boards are employed on 
the ring-through system, as already described. The largest of these 
is at Govan, which serves 282 stations. The central and most of 
the branch switchboards have been manufactured by the British 
Insulated and Helsby Cables (Ltd.) of Helsby, only the tables at 
Maryhill, Shettleston and Bearsden being provided by the Ericsson- 
Bell Telephone Co. . 

The Corporation have nearly 250 public telephone offices in use, 
most of which are fitted with a penny-in-the-slot collecting machine 
made by the International Electric Co. of London, by means of 
which the fact that a penny has been dropped in is signalled to the 
operator at the exchange. This is done by a contact arm divided 
into segments, which make contact with the coin and produce a 
number of makes and breaks in the operator’s ‘phone. At the 
central the public telephone lines are brought to a separate switch 
table, as the checking of pennies is apt to interfere with the rapid 
work at the main board. Connections are got between the public 
telephone switchboard and the main board by means of junction 
lines and speaking keys. The public telephones are used very 
largely and provide a traffic which continually grows. 

The ringing of subscribers’ bells, when necessary, is effected by 
means of magneto-generators driven off the electric lighting mains. 
One generator is used for the central and another supplies current 
to the principal branch exchanges by means of metallic circuits 
specially reserved for that purpose. Turning now to the Ports- 
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mouth Corporation telephone exchange, there is little to differentiate 
it from Glasgow, except that the switching system is different. Cast- 
iron pipes are used for the ducts, the cables and manholes are to the 
same specification, the distributing poles are also the same, and the 
bronze wire employed for distributing is No. 18, of the same specifi- 
cation as in Glasgow.  Hard.drawn copper wire is used for the 
junctions, and Portsmouth possesses 5800 05 the longest junction 
route in the country, as, in order to reach Gosport, which is only 
distant 4 mile across the harbour, a circuit of nearly 20 miles has to 
be made. This is owing to the inadaptability of the bottom of the 
harbour for submarine cables. 


The Portsmouth switching system is the same as in Guernsey 
and the branch exchanges in Glasgow, except that the calling is 
not done by a magneto-generator, but by a central battery at the 
exchange, which is brought into operation by putting an earth, by 
means of a finger key on to one leg of the subscriber's line. This 
causes the subscribers’ line indicator to be operated until the 
operator plugs into the answering jack, when it is automatically 
restored to its neutral position. The wiring of the multiple jacks 
on the Portsmouth board is somewhat of an innovation. The 
spring jacks consist of two pairs of springs, an inner pair and an 
outer pair. The outer pair of springs is in parallel circuit with the 
subscriber's line, and all speaking is done through this outer pair of 
springs. The inner pair of springs of the several jacks are con- 
nected in series, and the last spring is permanently earthed through 
the indicator and the central battery. The insertion of a plug in 
any of the jacks on a subscriber’s line connects the operator’s set 
to the line and at the same time causes the inner pair of springs to 
open and to interrupt the indicator circuit, so that the indicator is 
cut out wherever an operator plugs in or two subscribers connected. 
This device answers very well and saves much complexity, because 
the usual American practice is to cut the indicator out by means of 
a relay worked off the test circuit. This is clumsy and expensive, 
and imports into the switchboard a multiplicity of relays, which are 
very fallible pieces of apparatus. Each operator's position is fitted 
with a pilot indicator, known as a star,“ which is connected in a 
local circuit with all the ordinary indicators, and shows up pro- 
minently and makes a sharp click whenever one of the ordinary 
indicators on a position becomes deflected. Instead of these pilot 
indicators, relays and ruby-coloured lamps have been tried. They 
answer very well, but, being quite silent, are more liable to escape 
the operator's notice. 


The central battery consists of a duplicate set of Hart accumu- 
lators, from which not only the calling, but the speaking circuits 
are worked. These are charged by a motor-generator driven off the 
electric lighting mains. A separate generator is used for ringing 
purposes during the day, but during the night the alternating elec- 
tric lighting current which is used in Portsmouth is employed for 
ringing the alternating bells, being transformed down by an ordi- 
nary translator. The Swansea Corporation telephone system is 
exactly the same as at Portsmouth, except that glow lamps are 
added to each operator’s position, which indicate when an unusual 
flow of current is passing over the lines joined to that position. 
This enables any leakage on the outside lines to be very speedily 
detected. The underground and outside work at Swansea is the 
same as at Portsmouth, the ducts being 3in. cast-iron pipes, and 
the cables, poles, insulators, and wire being to the same specifica- 
tions. The switchboards at Portsmouth and Swansea were manu- 
factured by the British Insulated and Helsby Cables Co. 


At Brighton several deviations were made from previous practice, 
The underground ducts in the central district consist of 4in. 
octagonal stoneware pipes laid in cement concrete, the joints first 
having been covered with adhesive tape. The laying, jointing and 
alignment of these octagonal ducts require much greater care than 
the laying of iron pipes, but when once finished satisfactorily they 
make an extremely good job. In the outlying districts in Brighton. 
where only one duct is employed, a Jin. cast-iron pipe is laid. 
Apart from this, the outside work is the same as in the other places. 


The switching system employed, however, although essentially 
on the same plan as at Portsmouth and Swansea, differs in an 
important detail. In those places the exchange is called by 
pressing a button. At Brighton the exchange is called by the 
act of lifting the telephone from its rest. This is effected by means 
of & passing contact attached to the switch arm, which, when the 
'phone is lifted off, momentarily earths the subscriber’s loop. 
This momentary earth causes a current from the central battery at 
the exchange to flow and brings down the signalling indicator. 
This indicator is restored to its normal position by the act of insert- 
ing the answering plug, the indicators being combined with the 
spring jacks, so that the insertion of a plug mechanically restores 
the shutter. The operator then takes the message and makes the 
connection called for, at the same time ringing the called subscriber's 
bell by means of a finger switch. The switch-cord is divided into two 
portions by the insertion of a translator, which insulates the one sub- 
scriber’s line from the other and causes all speech exchanged between 
them to be carried on by induction. A ring-off indicator on the usual 
ring-through principle is bridged across the cord on each side of the 
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translator, one drop being coloured red and the other yellow. When 
the called subscriber lifts his 'phone off to reply the yellow drop 
falls and shows the operator that the connection is effective. By 
touching a button she restores the shutter of the yellow drop. 
When the subscribers are finished they both place their telephones 
on the rest, an act which operates a passing contact in the opposite 
direction and brings down both the yellow and the red drops, and 
this is the signal for disconnection. The ring-!hrough principle 
is maintained, so that if the called subscriber does not answer 

romptly, the caller, by turning his generator handle, can ring his 

ll as often as is necessary. This system is as near fool-proof as 
is possible, as the subscribers are not left to touch buttons or turn 
handles for the purpose of calling-on or ringing-off, the natural 
actions of lifting off and putting back the phones accomplishing 
these purposes. With the exception of the second ring-off drop, 
this system is in accordance with a patent which I took out in 1891, 
and which has never hitherto been put into practical use owing 
to the difficulty of constructing a really trustworthy passing 
contact, and also the difficulty of combining such a system with a 
ring-through arrangement. Both these difficulties have now been 
successfully overcome, and I am pleased to say that the Brighton 
exchange is giving the greatest possible satisfaction to the sub- 
scribers. The other arrangements at Brighton are identical with 
those already described in connection with other centres. The 
switchboards were manufactured by the Ericsson-Bell Company, of 
Christiania and Glasgow. 

The only other system remaining to be referred to is that of the 
Corporation of Hull, which is now in course of construction, and is 
expected to be in operation in June or July. The ducts used there 
are of the Albion Clay Co.’s socket and spigot type, with Stanford 
joints, a type which has been successfully used in Hull both for the 
electric light and tramway system. They are 4in. diameter within 
4 mile of the exchange, where the largest-sized cables will pre- 
vail, and 3in. diameter beyond that distance. The switching system 
will be identical with that employed at Brighton, and the other 
details both outside and in will be the same as in the other centres. 


In opening the discussion on Mr. Bennett’s Paper, 


Mr. H. L. WEBB considered that Mr. Bennett had worked the wrong way 
about. He had fixed a rate in advance and then tried to make his 
system fit his rate. The proper method of working the thing on engineer 
ing lines was to find out what the thing was to cost and then fix the 
rates. Asa general rule, the whole question had been put on the basis 
of making a rate of about £5 and making the average capital cost 
range from £14 or £15 a line up to about £20 a line, and this had 
been put forward in such a way that the engineering— the real engineer- 
ing—question had been entirely omitted. All through the Paper there 
were descriptions of systems which made the telephone subscriber the 
operator. In his (Mr. Webb's) opinion, the subscriber himself should 
have the least possible amount of work left to him ; the work should be 
done by the expert, who was the operator at the exchange. At 
this late day it seems to him almost absurd to have to enume- 
rate the objections to the call-wire system, but since it had been 
adopted in Glasgow, and had been held up as a modern and up-to-date 
system, giving an efficient service, he thought it only proper that they 
should be pointed out. In the first place was the objection of relying upon 
the subscriber to do part of the work that should be done at the exchange. 
Then it made the subscriber’s service dependent on two sets of lines 
being in order, and increased the plant at the most costly part— 
the line plant. It resulted in a mixed system, because in small 
exchanges, where the subscribers are scattered, it became necessary to 
revert to some system of direct signalling, so that in the same general 
exchange area there were two methods of working. A man might have 
to use the telephone in a different way, say, in his house and in his office 
Then a great objection to the call-wire system was that the subscriber had 
to give twonumbers, so that the percentage of errors due to wrong numbers 
was much increased by the use of the call wire. This question of num- 
bers was so important that in New York they had recently decided not 
to increase a telephone exchange above 10,000 subscribers, so as not to 
get numbers of more than four digits. Then the call-wire system made 
the junction working more awkward. The operator had temporarily 
to abandon listening on the call wire while she was getting the 
junction call through. At the busy times that was a disadvantage. 
At the busy times of the day, also, the work both for subscri- 
bers and for the operators got very trying. With several people 
trying to struggle through at the same time, the strain on the operators 
was hard, and the strain on the subscriber was hard also. In ordinary 
working, when a call came in opposite an operator and she was already 
engaged, the next operator took it up for her, and by this team work- 
ing " a high average efficiency and a rapid average answer was obtained. 
With the call wire, this team working was impossible. Supervision 
was also difficult on the call.wire system. The call-wire system had 
been abandoned a great many years practically everywhere, except in 
municipal telephony. The speaker then proceeded to criticise the ring- 
through system. If it was necessary to depend upon the subscriber to 
call off and to ring his correspondent, and so forth, there was necessarily 
much time wasted. In New York, with magneto calling and ringing 
off, on an average 27:6 seconds elapsed from the time the first sub- 
scriber called to the time the called subscriber answered, and 
17:1 seconds from the time the conversation was finished to the 
time the two lines were restored to their normal condition. Five 
years later, when the common battery system was wholly introduced 
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in New York, the time of connection was reduced to 23-7 seconds, 
and the disconnection came down from 17:1 to 2°8. With junction 
calls it was found that, with common battery working, the total 
gain in the operating of each aversge connection was 34 seconds. 
This increased the capacity of the operator and the capacity of the 
junction wire, the latter being an important item in any large system. 
and he contended that all the antiquated notions that involve making 
the subscriber the operator were bad telephone engineering. They 
missed the fundamental point of the whole thing, which was to make the 
average connection as quickly and as economically as possible. There 
was only one other point that he particularly wanted to mention—viz., 
that of surplus plant in the shape of ducts. If the system is to be 
flexible, so as to take on subscribers in all parts there must be spare 
capacity. Subscribers move, some give up the service while others come 
on ina different place, so that, even if the system did not grow, there 
must always be & margin of surplus facilities. Unless, therefore, the 
estimate included a margin for surplus plant, it would in the course of 
time, be falsified. 

The discussion was then adjourned until the next meeting of the Local 
Section on May 10th. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E FOURNIER D’ALBE. | 


Resonance in Aerial Systems.—A. H. Taylor outlines a simple 
method of attaining resonance in systems subject to electric 
oscillations of high frequency. Sharp resonance effects occur 
only when the damping is small compared with the energy 
supplied. Such a system as is shown in the diagram gives 
little damping in the non-radiating, low-resistance circuit con- 


A 


sisting of the.condenser C, a spark gap, and the low-inductance 
P of the primary of a Tesla coil. The aerial A is coupled 
magnetically to the system by being connected to the secondary 
of the Tesla coil S, one end of which is earthed. Such an 
arrangement has been used by Brown, Marconi, Fleming and 
many others. The damping of the oscillations in the aerial 
is very great, but the energy supplied from the circuit is also 
great, so that the total damping is comparatively small. The 
resonance of aerial systems may be very elegantly demon- 
strated in the lecture room by placing a small lamp, say, 1 c.p. 
at 4 volts, either directly in series with the receiving aerial, or 
across the spark-gap of the primary circuit of the receiver. 
To transmit enough energy it is necessary to operate the 
induction coil with alternating current. 
[A. H. Tavron, Physical Review, April, 1904.] 


Substitute for Quart: Filres.—K. E. Guthe has found that 
soapstone or steatite is much more easily worked than quartz, 
and gives fibres of practically the same elastic qualities. The 
soapstone, when heated to a high temperature, becomes 
exceedingly hard, and is used commercially under the name of 
“lava” for making apparatus intended to be able to stand 
high temperatures, tips of gas burners for example. While it 
cannot be melted before an ordinary blow-pipe, it melts before 
an illuminating gas-oxygen jet and forms a clear bead, usually 
of a greenish tint, due to the presence of traces of iron. The 
original suapstone or the “lava” will do equally well, the 
most convenient form being small cylindrical sticks. With a 
small, quiet flame it melts without boiling. After taking the 
pearl out of the flame, the thread is drawn, its thickness 
depending upon the temperature and the rapidity with which 
itis drawn. Very fine fibres can thus be secured. The fibres 
should not be heated after being drawn. In a Bunsen burner, 
for instance, they will immediately become white and break 


to pieces. The tensile strength of steatite fibres is at least as 
large as that of quartz, and the coefficient of simple rigidity is 
almost exactly the same. Steatite fibres may be bent more 
than quartz fibres without breaking. The substance is easily 


secured, an old jet of a gas burner furnishing a large number 
of fibres. 


[K. E. Grrnx, Physical Review, April, 1904.] 


Conductivity in Electrostutics.—Since Faraday's researches con- 
centrated the attention of physicists upon the medium sepa- 
rating conductors, the most fruitful advances have been made 
in connection with the dielectric field, and the electric permea- 
eel is tho only characteristic which occurs in all the formule 
of electrostatics. W. von Nicolajew points out, however, that 
since no known body possesses absolute non-conductivity, the 
conductivity should enter into electrostatic formule as often 
as the specific inductive capacity, and that the neglect of this 
factor makes modern electrostatics too much of a fiction. He 
quotes some experiments in electrostatics, some of them original, 
in which the conductivity plays a more important part than 
the inductive capacity, and yet is usually left out of account. 
A piece of paraffin suspended in air beside a eharged conductor 
is attracted by the latter owing to its higher dielectric constant. 
If the conductivity of the air were very much higher than 
that of the paraffin, the latter would be repelled instead. If 
the medium and the suspended body have nearly the same 
dielectric constant, the effect of the conductivity may very well 
mask that of the dielectric constant. A cylindrical block of 
paraffin is suspended in kerosine beside a charged pole. It is 
repelled and set rotating, as in Quincke’s experiments with a 
body between the plates of a condenser. Pieces of colophony, 
glass, ebonite, or paraffin immersed in vaseline oil are attracted 
by the charged conductor, if the conductivity of the vaseline oil 
is smaller than that of the bodies immersed. Although the 
dielectric constant of the paraffin differs very little from that 
of the vaseline oil, the attraction is energetic, and is due to the 


| difference of conductivity. If a small brass ball is suspended 


beside a paraffin block in air ionised by radium and kept 
charged by a condenser, it gradually points away from the 
block and is set in rotation. When a plate of glass is substi- 
tuted for the paraffin the ball is attracted, thus showing that 
the ionised air has a lesser conductivity than the glass and a 
greater conductivity than the paraffin. The formule of electro- 
striction used for calculating the forces on an isotropic dielectric 
fail when applied to these experiments. 
[W. von NiconasEw, Physika ische Zeitschrift, April 1, 1904.] 


Electrodeless Ring Current. —E. Lecher has done some work 
on the electrodeless ring current described by J. J. Thomson, 
and gives the following view of its genesis as a result. 
Between the beginning and the end of the 
coi! a great alternating difference of potential 
is created by the impedance. This produces 
a strong ionisation of the gas and a to-and-fro 
motion of electricity. The luminosity is 
driven towards the wall by the magnetic forces 
of the coil. A further increase of the lumin- 
osity is probably produced by the induction 
currents proper, but these can only occur in 
strongly-ionised gases. The author uses the 
. arrangement shown in the diagram. Two 
|| 1 rings, c and d, are laid close about the 
\ vacuum tube, and are connected with the 
' two ends of the coil s, which is separated 
from the vacuum tube by a tinfoil tube rr. 
The rings c and 4 by themselves produce a 
feeble luminosity, but the coil s by itself produces no effect 
through the tinfoil. Tbe whole arrangement gives a beautiful 
Thomson ring. If the rings c and d are omitted and the gas 
is ionised by a large influence machine through the platinum 
wire e, no luminosity is produced. What is wanted is the 
strong and timely alternate ionisation by rapid impedance 
discharges. Hence the arrangement fails if the tinfoil is re- 
moved and the diameter of the coil is made much greater 
than the diameter of the vacuum tube. 

(E. LRECHEU, Physikalische Zeitschrift, April 1, 1904.] 
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WIRELESS TELEGRAPHY AND THE WAR. 


It is naturally impossible that, in the history of recent 
warfare, there should be any precedent for the treatment of 
newspaper correspondents at sea possessed of wireless tele- 
graphic apparatus. “Special correspondents " with belligerents 
on land are accorded certain facilities and have to suffer certain 
restrictions, but, from the nature of things, they are evidently 
admitted to take part in the campaign only on sufferance, and 
must regard this as a particular courtesy extended to them 
and to the journals they represent. Moreover, the fact that 
they are with the army, by no means implies unrestricted 
permission to despatch messages, for, especially during recent 
campaigns, it has been the practice to subject all telegrams 
and even letters to the severest censorship. The case is 
entirely different at sea, however. Until wireless tele- 
graphy had become a practicable method of communicating 
intelligence, a newspaper despatch boat could not do much 
harm by the messages it transmitted home. However close 
it might be to the actual field of operations, hours, if not 
days, must elapse before it could return to port and deliver 
itself of its news. Moreover, obviously it would not be feasible 
for it to be allowed to come and go unrestrictedly in and out of a 
port belonging to one of the belligerents, so that hitherto there 
has been little or no danger of important information being 
conveyed to the enemy through the medium of a naval war 
correspondent. The enterprise of The Times, in organising its 
special reporting service in the Far East, has completely changed 
these conditions, however. Not only has our contemporary 
chartered its own despatch boat, the Haimun,” for the use of 
its special war correspondent, but it has fitted this steamer 
with wireless telegraph apparatus capable of transmitting 
messages from the present scene of the warlike operations 
on sea to the British port of Wei-hai-wei. This little 
vessel was within a comparatively. short distance of the 
two fleets during the naval engagement that resulted in 
the sinking of the unfortunate “ Petropavlovsk,” and The Times 
has, therefore, been able to supplement the official reports 
with a graphic description of the action at the entrance to 
Port Arthur, as well as of the torpedo destroyer attack to the 
east of the harbour which preceded: it, and covered the laying 
of the mines. 
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This grand record in journalism, by means. of a bold applica- 
tion of the most recently discovered means of telegraphy at 
sea, has been received with enthusiastic commendation on all 
sides ; but it has been followed by an announcement which 
has aroused much surprise and unfavourable comment. The 
following Russian circular note has been communicated to the 
various neutral powers :— | 


I am instructed by my Government, in order that there may ba no 
misunderstanding, to inform your Excellency that the Lieutenant of His 
Imperial Majesty in the Far East has just made the following declara- 
tion :—“ In case neutral vessels, having on board correspondents who may 
communicate news to the enemy by means of improved apparatus not 
yet provided for by existing conventions, should be arrested off Kwan- 
tung, or within the zone of operations of the Russian fleet, such corre- 
spondenis shall be regarded as spies, and the vessels provided with such 
apparatus shall be ceized as lawful prizes." 


No action of this nature has been taken by the Japanese, 
although there can be little doubt that the “Haimun” has been 
in touch with the Japanese warships which are equally equipped 


with wireless telegraph apparatus. This is the more significant. 
from the fact that wireless telegraphy formed an important 


function in the engagement itself, as Admiral ToGo was in 
communication with his advance squadron by this means 
while he with his main fleet remained out of sight of Port 
Arthur. Possibly, at the request of the Japanese Admiral, 
the installation on the “ Haimun " is being worked in such a 
manner as not to interfere with the Japanese communications, 
or perhaps merely the fundamental notes of The Times instal- 
lation and that of the Japanese Navy are sufficiently different 
for the two systems to remain quite independent of one another. 
The Haimun”’ has never yet sailed in Russian waters, and 
it is generally considered that Russia, in threatening to treat 
The Times correspondent as a spy should he be arrested 
“within the zone of operations of the Russian fleet," is 
exceeding her rights as a belligerent. Other opinions 
prevail, it is true. For instance, General GREELY, Chief 
Signal Officer of the United States Army, thinks that corre- 
spondents using wireless telegraphy ‘‘invite the fate of anyone 
except belligerents who signal from a battlefield,” but, on the 
other hand, the definition of a spy, as recognised by Inter- 
national Conventions, is one who disguises his own identity and 
insinuates himself within hostile territory for the purpose of com- 
municating with the enemy,—a method of procedure of which 
The Times correspondent is certainly not guilty. Still, there is 
little doubt that if the Russians can capture the Haimun” within 
the “ zone of operations,” they would be entitled to prevent her 
further employment for the conveyance of news either by wire- 
less telegraphy or otherwise. Either the Russians or Japanese 
would be within their rights if they prevented—by force if 
necessary—the transmission of any signals from the despatch 
boat likely to prejudice the serious business which they 
have to carry on as belligerents. At present there is no 
apparent reason why it should be to the interest of either 
side to suppress the Haimun's news service. The vessel 
was, in fact, boarded by a Russian cruiser a fortnight 
‘ago, but was not detained longer than was necessary for 
an examination of her papers and log and the interesting 
wireless telegraphic equipment. As the Russian views with 
regard to the harmlessness of this equipment have ap- 
parently changed, however, we hope that the *'Haimun" 
will endeavour with success to keep out of the clutches 
of the CzAR's officers. While we do not believe that the 
Russian Government's spiteful threat would be put into 
execution if the vessel were captured, it would still be a 
matter for extreme regret if this novel and enterprising 
application of electrical science did not continue to obtain the 
success it deserves. 


METHODS FOR INCREASING THE TRANSMITTER 

ENERGY OF WIRELESS TELEGRAPH SYSTEMS, | 

BY PROF. FERDINAND BRAUN. | 
Translation. 

In 1898“ J mentioned arrangements for the transmitter of 
wireless telegraph installations, known to-day as closed circuit 
("gekoppelte") systems. The open circuit of the transmitter 
is not directly excited, as was the case with the Marconi 
arrangement generally used at that time, but is connected 
with an “oscillatory circuit ” containing condensers and self- 
induction and serving as an energy reservoir. Three ways 
of transmitting the energy to the transmitter have bees 
mentioned by me :— : | E 

(1) The first one, represented: by Fig. I, is called “ excitation 
by induction”; (2) the second method, shown in Fig. 2, 
is the so-called ‘direct method”; and (3) combinations of 
both (Figs. 34, 3B, and 4). 
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Fig. 2. 


Fis. 1. 


All three arrangementst come to the same in principlef ; 
they differ only in flexibility with regard to the choice of the 
degree of the coupling (“ Koppelungsgrad”). The conditions 
obtaining in practice limit the natural period of oscillation 
of the oscillatory circuit to certain values. Assuming that 
it is desired to keep this substantially constant, then the 
product of the capacity C and the self-induction p, of the 
oscillatory circuit has to fulfil this condition. 

The energy available for the radiation is CV?/2, in which V 
denotes the potential to which the jars are charged. There 
are, therefore, two theoretical.possibilities of increasing this 
energy (if a continuous supplementary supply of energy by 
other means, different in principle, is left out of consideration) : 
(1) By increasing the capacity ; (2) by raising the charging 
voltage. Both possibilities will be discussed. 

A 
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Fra. 4. 


Fra. 3p. 


Fic. 84. 


(1.) According to our assumption, an increase in capacity will 
necessitate the simultaneous lowering of the self-induction p. 
But the degree of coupling r of the oscillatory circuit and the 
transmitter is given by the equation p, =T?P:ıPa in which p, = 
self-induction of the oscillatory circuit, p, = selt-induction of the 
antenna and p,, = coefficient of the mutual self-induction of both. 
This formula is not exact in our case, but it gives approximate 
results. The coupling-coefficient r must be kept above a certain 
value as the increase of the amplitude of the potential, and, 
therefore, the effect at a distance depends upon it. This potential 
may, according to M. Wien, d be increased up to /p times its 
original value. Assuming that p, — p, as is the case with the 
direct method, then %½ = 22 and, since p, is determined sub- 


* German patent No. 111,578 of October 14, 1898. English paten 
No. 1,862 of January 26, 1899, published on January 27, 1900. i 

+ The first arrangement has been adopted by Marconi in the English 
patent No. 7,777, applied for on April 26, 1900, the second arrangement 
in the English patent No. 410, applied for January 7, 1901, the third 
arrangement is still free. 

t J. Zenneck, Physikalis:he Zeitschrift, 4, p. 656, 1892-1893, 

§ M. Wien, Annalen der Physik, 4, 8, p. 686, 1892. 
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stantially by the total length of the transmitter, it follows that 


the coupling of the whole system decreases with the reduction 
in the self-induction of the oscillatory circuit —i. e., the capacity of 
the condensers must not be increased indefinitely. l 

But this is not the sole reason. Besides this theoretical 
reason, there is also a practical one, based on the fact that the 
capacity cannot be increased without giving rise to a simul- 
taneous increase in self-induction of the condensers, originating 
in the coatings of the jars themselves, hut especially in the 
connections. This distributed self-induction cannot be employed 
for the transmission of energy to the transmitter, and it acts 
like the internal resistance of a galvanic cell with regard to the 
current output of the latter. In this case a limit is soon 
reached when the parallelling of many small cells conduces to 
no further advantage. ! 

(2.) We may now consider the alternative case, where the 
charging voltage is increased. Even assuming that it is 
technically possible to produce electricity of sufficient amount 
and at any pressure, thero still remain difficulties in the way 
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of the dielectric strength of the inside and surface of the 
insulators. The spark will either jump the dielectric at 
the edge or, if the edges be insulated in a perfect manner, 
through the mass itself. And if this is to be avoided, then the 
condensers will possess a large internal self-induction. But 
there is a second difficulty. Experience has proved long ago 
that the length of spark (which increases of necessity with the 
rise in potential) cannot be usefully increased indefinitely. 
With small capacities, the consumption of energy in the spark 
attains quickly a high value; with larger capacities this takes 
place with less rapidity, but on the whole it may be said that 
from a certain value the voltages do not increase correspond- 
ingly with the spark-gaps.* And thus, here again practical 
limits are drawn. 

It was essentially these reflections which induced me, as long 
ago as 1898, to search for methods which—without altering the 
frequency of oscillation — would allow the energy disposable for 
radiation to be increased in such a manner that the economy of 
« single jar-circust ts retained. 
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These reflections led at the time to the arrangements of 
Figs. 5 and 6.t A number of condenser circuits of exactly 
the same frequency are connected in series. The transmitter 
passes through them all. As shown by the polarity signs 
(+), the N were charged in series. The energy of n 
capacities C is $(C/n)(nV)*-=nCV?/2. Each spark, however, 
has only a damping corresponding to the part V of the 
P.D. The inductive application of this series arrangement is 
shown in Fig. 7. An arrangement, intended for oscillations 
of the transmitter of less intensity but of longer duration, is 
represented in Fig. 8. The spark-gaps need not be exactly 
alike. If a large non-inductive resistance (a wet thread) be 
inserted into one of the condenser circuits, then the spark 


* Experiments on this point are being carried out in the Physical 
Institute of the Strasburg University, but are not quite concluded. 

t German patent No. 109,378 of January 26, 1899. Substantially the 
same arrangement is claimed by the Marconi Company in claim No. 2 of 
an English patent of the year 1901 (see The Electrician, Vol, L., p. P 
My 5 58 application (No. 1862, of January 26, 1899) had been evidently 
overlooked. 
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of the corresponding circuit will be dull, while all the other 
sparks appear bright and penetrating. The arrangement acts, 
therefore, as if each circuit discharged into itself. A similar 
experiment proves, however, that strong equalising currents 
also occur in the connecting wires AB, A,B,. Experiments 
with this arrangement have been repeatedly made on the 
fortifications of Strasburg. An inductive coupling, for 
instance, was employed when carrying out trials conjointly 
with Capt. von Sigsfeld in the summer of 1901, and both the 
direct and inductive couplings were used by my assistants 
Herren Brandes and Mandelstam, who carried out experiments 
in the summer of 1902. 

I reverted to these arrangements in the autumn of 1902, 
after having developed methods which allowed the phase- 
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differences between rapid oscillations to be detected and 
measured without influencing in a disturbing manner the 
system to be tested. The outcome of these experiments was 
that the oscillatory circuits were coupled more closely ; sucha 
coupling, which assists the simultaneous jumping of the spark, 
exists already in the isochronous oscillation of the trans- 
mitter, which passes through the entire system. A few other 
coupling arrangements are shown in Figs. 9 and 10. In Fig. 9 
the "coupling-cireuit" is represented by the capacities y, 
suitably dimensioned, and the self-induction p, while in Fig. 10 
a coupling-circuit is given by the circuit y, fj, Bi, A, f. The 
oscillation which is set up therein by the spark f, must then 
compulsorily cause a spark at f, Another form is indi- 
cated in Fig. 11. As shown, the condensers are in connection 
with large non-inductive or inductive resistances tw, and 2. 
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They are charged in parallel. If, for instance, a spark jumps 
the gap A,B,, then the connections K, and K, cause a spark 
to occur also at A,B, It may be shown that this occurs abso- 
lutely simultaneously if K, and K, are as free as possible from 
self-induction. By introducing self-induction into one of these, 
the difference in phase may be regulated. I shall again refer 
to this and other similar arrangements, and shall now pass on 
to the consideration of a series of further dispositions. One 
type is shown in Fig. 12. The condensers are charged in 
parallel, and are connected for this purpose with non-inductive 
or inductive resistances w, and w,. As soon as one spark occurs, 
the whole circuit closes within itself; the large charging 
resistances are then, as is well known, practically inactive. 
The considerations from which this arrangement has been 
developed are very simple and clear. Assuming, for reasons 
of simplification, that all capacities C and all self-inductions 
p are equal; n capacities then contain a total energy of nCV?’2, 
in which V equals the charging voltage. The period of oscil- 
lation, however, depends upon the product Cp, because the 
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capacities when discharging are in series, and have, therefore, 
a capacity of C/n only, while the self. induction is then 
represented by the product np. Therefore, the period of 
oscillation is of the same value as in the case where one con- 
denser C is closed by one self-induction p. Obviously, the 
damping of the spark is also the same. We may pick out the 
circuit: coating + A, spark-gap f, self-induction p, coating — B, 
as representing a system by itself (Fig. 13). Let us call ita 
“ partial" system. In it a certain quantity E of desti d 
having a potential V, is discharged with a certain frequency 
through a self-induction p, the conditions being the same as in 
a system (single system) obtained by forming the coatings + A 
and — B into a condenser of capacity C. If wholly unforeseen 
peculiarities of the spark do not exist, then the spark will also 
act in the same manner as in a single system. This is 
confirmed by experiment. 

I have convinced myself of this in various ways. It is pos- 
sible to obtain—e.g., as in Fig. 14—the same effects (final 
voltages, heating effects, &c.) simultaneously on each of three 
artificial transmitters, which are tuned to one another. The 
same efficiency is therefore obtaincd with n oscillatory circuits as 
applies to each one of them. And that there is no appreciable 
difference in phase is easily demonstrated in various ways. 

It is obvious that in all possible arrangements the energy 
will be efficiently transmitted by induction. Fig. 15 indicates 
the arrangement for the series connection. It is, however, 
also possible to excite n separate transmitter wires when using 
the direct connection. A convenient arrangement for this 
case is indicated by Fig. 16. The great advantage of these 
arrangements is that the parts are charged with small voltages 
when connected in parallel, and that it is only when dis- 
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charging that the parts connect themselves in series. No 
adjoining parts, therefore, have differences in potential which 
exceed the practical limits laid down by questions of insulation. 

It is also clear that it is possible to increase—without altering the 
frequency of oscillation—the energy of the single system whenever 
the energy limits in such single systems are reached. 

Turning now to a different point: Experiments up to now 
indicate that for each system (possessing, for instance, a given 
capacity) there is one most advantageous value for the spark- 
length, independent also, perhaps, of the frequency and damp- 
ing, be the latter brought about by non-inductive resistances or 
by radiation. For this spark-length the percentage of absorbed 
energy is a minimum, and both above and below this value 
the percentage consumption of energy increases. The problem 
to be solved then is this: One is obliged to work with larger 
discharge voltages than correspond to this best value for 
the spark-length, but it is desired, nevertheless, to keep the 
. of energy in the spark down to the minimum 
value. 

The arrangements used in this case are based upon the fol- 
lowing considerations :—Although we know but little of the 
nature of the spark, we may assume that its behaviour is 
definitely determined hy the electric field before the discharge 
and during the discharge. Inasmuch as the field before the 
discharge is determined in the first place by the potential 
differences* (and only to a very subordinate degree by their 
absolute values i. e., the flow of the lines of force to the sur- 


* This is obtained in & perfect manner if one electrode perfectly sur. 
rounds the other, as was indicated by me in my German patent of 
January 26, 1899. | 


rounding bodies) and during the discharge by the flow, one 
should obtain sparks of the same behaviour (i. e., having the 
same energy, consumption, &c.) if both conditions are fulfilled. 

The arrangement shown in Fig. 17 fulfils these conditions : 
the postulated initial conditions of starting are fulfilled directly 
and the conditions of flow are very likely also fulfilled accord- 
ing to the experience just mentioned. | 

This experiment was altered by Herrn Rendahl in m 
Institute, as indicated by Fig. 18. In this arrangement the 
small auxiliary condensers y; y, and y, effect a suitable dis- 
tribution of the potential in accordance with the spark-gaps. 
This arrangement is similar'to that formerly termed “ connec- 
tion in cascade," which has been used in practice in connection 
with electrostatic voltmeters. I have used the latter method 
already some time ago for calibrating such instruments. 

The capacity of the small **voltage-distributors"is of no account 
in considering the energy of the whole system. In order to 
disconnect their oscillations from the system large non-inductive 
or inductive resistances may be inserted between the spark- 
knobs and tho auxiliary condenser. 

It is needless to emphasise the difference between this arrange- 
ment of the spark-gaps and the subdivision of the latter by 
inserting insulated balls ; the latter method is, in fact, value- 
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less, By thus suitably dividing up the spark-gaps, large volt- 
ages may be used economically. According to the results of 
measurements carried out at this Institute, the most advan- 
tageous partial P.D. for spark-knobs of the usual size is about 


15,000 volts. 
— . —— — 


SINGLE-PHASE MOTOR DESIGN. 


An interesting patent for “Improvements in Field Magnets 
for Alternating-current Motors " (No. 17,185 of 1903) has just 
been published. The patentees are Dr. Giorgio Finzi and 
Signor Emil Korrodi, of Milan. The following is the complete 
specification :— 

This invention relates to field magnets for alternating-current motors, 
which presents the conditions for an efficient commutation of the current 
and at the same time permits of attaining a high value for the power. 
factor. Briefly stated the conditions for efficient commutation are as 
follows :— 

The factors which influence the variation of the current in the short- 
circuited coils and the current density under the brushes, are: (a) The 
contact resistance at the brushes. (b) The resistance R. of the short- 
circuited coils. (c) The resistance R, of the connections between winding 
and collector. (d) The inductance of the short-circuited windings which 
generate the E. M. F. E, of the self-induction. (e) The E. M. F. ee generated 
in the windings through the leakage fleld. 

In alternating-current motors the E.M.F. produced in the short. 
circuited windings through the periodic variations of the field strength 
must also be considered. l 

With continuous current good results are attained both theoretically 
and in practice when the inducing field presents such a form that it pro- 
duces in the short-circuited windings an E.M.F. e; which at that moment 
corresponds to the following formula: e; = E, + I; (R. -2R,). The thick. 
ness of the bushes g does not exceed that of a segment of the commu. 
tator, together with insulation h, when J, is the current in the armature. 
Figs. 1 and 2 are graphic representations of the formula. Fig. 1 applies 
to continuous-current motor with normal values for the resistances R, and 
R,. Fig. 2 shows the manner in which the proportions vary with the 
increase of the sum of the resistances R, + 2H, and applies to the case in 
which an alternating-current motor is supplied with continuous current. 

With alternating-current motors, however, the increase of the resistance 
is indispensable if the additional short-circuit currents produced through 
the variations of the magnetic field in the short-circuited coils is to be 
kept within bounds. This necessitates an slteration in the form of the 
pole-pieces in order to obtain & suitable leakage field. In view of these 
theoretical considerations, the forms of pole-pieces illustrated in Figs. 3 
and 5 are given by way of example. The field magnets are composed of 
segments s (Fig. 3, right-hand half) or complete sheet metal rings (Fig. 8, 
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left-hand half) with poles of special form, so that that cover only & small 
portion of the armature surface. This construction differs totally from 
that hitherto adopted for motors and generators with collector (Fig. 4), 
where the proportion between the covered and the total armature surface 
varies between 0:6 and 1. The novel construction permits of obtaining a 
somewhat high power-factor, even with low angular velocities and a small 
number of poles, which differs but slightly from that which is usual with 
continuous-current motors. 

Under these conditions it is possible to build alternating-current motors 
in such a manner that efficient commutation is possible, and sparking at 
the collector decreased or, practically speaking, obviated, without its 
being necessary to have recourse to special measures, only known 
theoretical data as to commutation in continuous-current machines being 
followed. In order that a good power-factor may be obtained it is well 
to reduce the E.M.F. of the self-inductíón E, of the armature to a mini- 
mum by a suitable reduction of the armature surface covered by the poles. 
For this purpose the special forms a, b (Fig. 3), c (Fig. 5), d (Fig. 6) of pole- 
pieces are particularly adapted as they decrease in cross section towards 
the armature in such a manner as to taper off instead of presenting the 
usual pole extensions. 

When the magnet frame is composed of segments s (Fig. 3, right-hand 
half) the core width e of the pole is greater than in the first case (Fig. 3, 
left-hand half) owing to the interval v between two segments constituting 
& pole. This construction, which is known per se, presents, however, 
another advantage, that of decreasing the armaturere actions (transverse 


magnetic flux). 
ae: 
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The containing lines best adapted for the fc rm of tapering pole-piece 
are: Straight lines and convex cuivei as in Figs. 3 and 5 a, b, c which 
give an advantageous leakage field for the commutation of alternating 
current. 

A field magnet for collector motors supplied with alternating current 
and constructed with the special form of pole-pieces, of which Figs. 3, 5 
and 6 show examples, should therefore fulfil the following conditions :— 

1. Reduction of the E.M.F. of the self-induction of the whole armature 
owing to the tapering of the pole-pieces in accordance with Figs. 3, 5 and 
6 (a, b, c, d). 

2. Generation of & strong leakage field for the commutation, so that 
any adjustment of the brushes g is unnecessary for both directions 
of rotation. 

The patent has only one claim, which is as follows :— 

Magnetic frame or field magnet for alternating-current motors with 
collector, characterised by the fact that the pole surface opposite to the 
armature is decreased in cross.section by tapering towards the armature 
in order to obtain efficient commutation and a high power-faotor, 


The date of the patent is August 7, 1903. 


These should be considered separately, 


, damping would also improve matters. 


ALTERNATORS IN PARALLEL.* 
BY H. BOHLE. 
(Continued from page 996, Vol. LII.). 


So far we have taken only regular changes into &ccount. But 
oscillations due to other causes than those mentioned may result. 
in a similar manner to those 
above, and we should then see that their periodic times do not 
approach a dangerous value. Assuming, for instance, a twin engine 
with cranks at 90deg., we must consider especially those oscillations 
whose times are equal to the time of one revolution, or half, or & 
quarter of a revolution. Especially should the oscillations of the 
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FIG. 35. 


regulator be considered. Good results may be expected, however, 
in all cases as long as Z does not nearly approach unity. With Z 
nearly equal to unity there is practically resonance, and, if other 
oscillations interfere at the same time, things become worse. To 
root out the evil, increase or decrease the moment of inertia accord- 
ing to the value of q, as stated above; as regards multi-crank engines, 

It must now be seen how far the shape of the curves of the 
E.M.F.s affect parallel working (see also “ Parallel betrieb von 
Wechseltrommaschinen," Dr. Gustav Benischke). So far it has 
been assumed that the curves of both machines or the curves of 
the network and the alternator under consideration are of the same 
shape. Assume now that the velocities are equal. A single-phase 
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set will be considered first, having the curves I. and II. (Fig. 85). No. I. 
follows a sine law or EI E, sin wt, while the other curve follows 
the law E1: =E; sin wt 4- E, sin 8wt. It is seen that the instantaneous 
values differ at any time, so that there is an equalising current of 
the pressure shown by curve III., and equal to E,— E: = E, sin 8wf. 

The frequency of this current is three times that of the original 
currents, so that the impedance of its circuit will also be nearly 
trebled. The latter is ,/R3-4-(8wL). From this it follows that the 
equalising current will not be large, unless the curves differ very 
much. In most practical cases these equalising currents will never 
be of any importance. 


Fia. 39. Fia. 40. 


Considering three-phase alternators, we must distinguish between 
star and mesh-connected machines (see Figs. 36 and 37). Fig. 38 
shows two star-connected machines in parallel. Their neutral 
points are not connected. Equalising currents may circulate in the 
circuits (a) 1, 2, 21, li, 1 ; (5) 2, 8, 31, 21, 2; (c) 3, 1, li, 31, 8. 

Taking the (a) circuit, nct pressures 1, 2 and 11, 21 are opposed to 
each other. Let now the phase pressure 1 follow the law E, sin wt 
+E, sin 3wt, as shown by curve I. (Fig. 39). The pressure-curve 


* Paper presented at the Leeds Local Section of the Institution of 


. Electrical Engineers, Jan. 21st. (See The Electrician of Jan. 22nd, p. 511.) 
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of phase 2 has, of course, the same shape, lagging, however, by 
120deg. In addition to this, 1 and 2 are connected in series, or, in 
other words, they lag by a further 180deg. This gives a total lag 
of + 120+180=60deg. or 300deg. Curve II. will, therefore, lag 
actually by 60deg. (or 800deg., which is the same thing) in regard 
to I., the resultant of both being the net pressure III., which follows 
a pure sinelaw. That this must be the case will easily be seen from 
Fig. 40, in which the curves are divided into their harmonic com- 
ponents—viz., Ei sin wt and E, sin 8wt. We see that the components 
E; sin 3wt balance each other and the simple sine curves remain. 
A similar state of things occurs in alternators with pointed curves 
of the form E, sin wt - E, sin dict. 
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If, now, two such machines are joined in parallel, the curves of 
the equalising circuits will be sine curves, so that, with equal excita- 
tions, there cannot be any equalising currents, even if one machine 
has phase pressures of the pointed form and the other of the flat 
form, or pure sine curves. 

If, however, the neutral points (Fig. 41) of the two machines are 
connected, the: equalising currents may pass through the circuits 
(a) 1, 0,, Oz, lj, 1; (b) 2,, 0, 0, 2,, 2; (c) 8, 0,, 07, 31. 8; and they 
will actually do so as the inductance of these circuits is halved. 
Such machines may be compared to three single-phase machines 
whose returns are joined to a common conductor. The equalising 
current in the neutral wire will be about three times larger than 
that in any external conductor. 
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With mesh connections (Fig. 42) there is no neutral wire, the 
network pressures and phase pressures being equal. Assume now 
that that the first machine has a phase pressure of the form 
E, sin wi+E, sin 8wt, while the phase pressure of the second 
machine follows a simple sine law. The difference between the 
two will then be E,sin8wt. But the two phases join to one 
external conductor, differing ia phase by 60deg., so that the com- 
ponents Ez sin 8wt balance each other, as in Fig. 40. In the 
machine itself, however, the equalising currents will flow, and, 
as the circuit is closed on itself, an internal current of strength 
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flow whether the machine is joined in parallel to another or not. 
Star-connected machines have, therefore, an advantage over mesh- 
connected generators. 

Now consider how far the compounding of alternators for constant 
pressure will affect parallel working. Up to the present compounding 
has been done by converting part of the main current, the direct 
current being then sent through an auxiliary windiug on the field 
magnets. Such an arrangement is shown in Fig. 43, which will be 
„ But compounding is also dependent upon the 
phase difference, and some very ingenious devices have been invented 


to overcome this difficulty. These inventions have, however, not 
come into extensive use on account of their complication. Such a 
compensated alternator is shown in Fig. 44, which needs no further 
explanation. A very neat, simple and effective way of compounding 
was invented a year or two ago by Mr. Heyland, and which is as 
follows:—Fig. 45 shows an ordinary two-pole synchronous generator, 
whose rotor is provided (besides its ordinary winding) with a kind 
of secondary winding, similar to an amortisseur of Leblanc, this 
winding ending in a commutator. By means of the brushes BB 
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current may be passed through this special winding. If now these 
brushes are joined in series with the stator winding, it will be 
evident that, by means of proper proportions and suitable brush 
positions, a field can be set up which neutralises the stator reaction 
entirely, and, as this winding rotates in synchronism with the field, 
no. E. M.F. of self-induction will be produced, so that the pressure at 
the brushes need only be high enough to overcome the ohmic 


Fio, 45. Fic. 46. 
resistance. This way of compounding will be seen from Figs. 46 
and 47. Fig. 46 shows the diagram of a single-phase generator for 
any load for a machine of low saturation, which is, of course, a 
necessity for compounding. 

Let AE be the direction of the pressure, AI that of the current, 
Ø the angle of phase, then the resultant field may be represented 
by OA perpendicular to the pressure. In order to find the excita- 
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tion mark off in the direction of the current the armature reaction 
AC, to which must be added the leakage and ohmic losses, the latter 
perpendicular to CD. The resultant OB will then represent the 
excitation. In order to kcep the pressure constant the exciting 
current must be increased in the ratio OB/OA. In other words, the 
pressure would drop in the ratio OA OB with constant excitation: 
the compounding should do this automatically. Fig. 47 shows how 
to accomplish this. Simply balance ACDF. The resultant OB will 
then coincide with OA. In Fig. 45 it is seen how this is done m 
practice. A current is sent through the brushes BB into the rotor. 
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which corresponds to the vector FB of Fig. 47. The field of this 
current depends upon the number of turns of the compound winding 
and the current. The latter is given by the stator winding, and may 
be regulated by means of a shunt to the compound winding. Its 
direction is given by the position of the brushes in regard to the 
neutral axis. Both conditions and also the angle which denotes the 
movement of the brushes, as well as the ratio of the compound 
winding to the stator winding, will then be constant for all loads, 
so that one regulation will be sufficient. It is only necessary to 
precalculate the conditions approximately. If, then, the armature 
reaction or leakage does not come out as expected, exact regulation 
may be obtained by means of a shunt to the compound winding and 
by shifting the brushes. 
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Compounding of generators is only suitable for single machines, 
parallel working of several compounded machines being impossible. 
. The maximum number will be two, with equalisers, because parallel 
working is only possible when synchronising currents are allowed to 
flow. Where several machines are to be run in parallel it is, how- 
ever, sufficient to have two or even only one machine compounded. 
All wattless currents will then be taken over by the compounded 
machine, keeping the network pressure constant, while the not- 
compounded generators deliver pure watt currents. The same thing 
applies to a generator which feeds motors. If the former is com- 
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pounded, the latter should not be so. It may, however, be partly 
compounded, as shown in Fig. 48. The compounding current must 
then be correspondingly smaller. In Fig. 48 only the leakage and 
the ohmic losses are neutralised. 

Theoretically and practically there is here an extremcly simple 
and effective way of compounding. A synchronous generator 
requires, of course, a special compound winding; but this is not 
the case with asynchronous generators, in which the rotor winding 
serves also as a compound winding, another pair of brushes being 
only required. An asynchronous generator, with and without com- 
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pounding, is shown in Figs. 50 and 49. 'The brushes BB are for 
compounding, bb for excitation. For generators, working singly, 
the above conditions for synchronous generators hold, and the 
diagram will look like Fig. 47. For parallel working, however, the 
conditions are much more favourable. In Figs. 51, 52, 58 and 54 
both kinds of generators are conipared. 

Take the case of a motor and a generator, both of which should 
not be compounded. The primary machine, compounded for con- 
stant pressure, may also be replaced by the constant network 
pressure. The motor may however, be under-compounded, as 


shown in Fig. 48, and the idea] diagram, without leakage and ohmic 
losses, is then obtained. Let AE be the direction of the pressure 
and AI that of the current. Figs. 51 and 53 are for non.inductive 
loads, 52 and 54 for inductive loads with phase angle . Figs, 51 
and 52 are for the synchronous type and 58 and 54 for asynchronous 
generators. 

Let OA, perpendicular to the pressure, be the resulting field, 
equivalent to the network pressure, AB the reaction corresponding 
to the current, OB will then be the excitation. Figs. 51 and 52 will 
be understood from the previous remarks, Considering diagrams 
53 and 54, it must be remembered that in the cage rotor currents 
are produced (on account of the slip) equal, but opposed to the watt 
component of the stator current. These currents will, therefore, 
neutralise the watt component of the stator reaction, but they do 
not balance the wattless component. In other words, the asyn- 
chronous generator has no stator reaction as regards watt currents, 
but only as regards wattless currents. This is of the greatest 
importance. The reaction as regards wattless currents is absolutely 
essential for parallel working, but the reaction as regards watt 
currents is a necessary evil of the synchronous generator. The 
stator reaction limits also the degree of overloading, and has the 
effect that the motor lags with regard to the generator by an angle, 
A, and if this angle becomes 90deg. the machine will drop out of 
step. With asynchronous generators there is no angle A, so that 
the dropping out of step of these generators need not be considered 
at all. The direction of the poles of two parallel running asyn- 
chronous generators is always the same, and the lead which is 
shown by the angle A.of synchronous machines is here represented 
by the slip. The latter is no disadvantage; in fact, it acts as an 
elastic connection. The engines of such alternators need not have 
a higher degree of uniformity than is required for direct-current 
machines. The angle A of synchronous machines has also the dis- 
advantage that eos @ can never be constant, and will vary according 
to the load. This may partly be overcome by making cos ¢ at no 
load greater than unity, becoming unity for a mean load and less 
than unity for full load. The point B will then move on the dotted 
lines (see Figs. 51 and 52). With asynchronous generators the point 
B is fixed. If the rotor is over or under-excited, cos Ø will be less 
than unity, but in all cases an increase in the load increases cos G. 
With proper regulation cos ¢ may, however, be unity for all loads. 


(To be concluded). 


CORRESPONDENCE. 


THE COMPLETION OF THE PRACTICAL SYSTEM 
OF UNITS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: As it is intended that recommendations should be made 
at the forthcoming St. Louis Congress with regard to electrical 
units, it is desirable that all possible systems should be fully 
discussed in order that the best system may be finally adopted. 
At present we have no less than three systems, the electrostatic 
C.G.S., the electromagnetic C.G.S. and the “ Practical" sys- 
tems, with various powers of 10 and of 3 x 10% and an occa- 
sional 47 coming into the exchange ratio. We certainly ought 
to have one system only, and as the electrostatic system is 
rarely employed, the real fight is between the electromagnetic 
and the practical ones. | 

Hitherto the practical system has been handicapped in the 
race for adoption for all purposes by the gratuitous assumption 
that it necessarily involved as the units of length and mass the 
quadrant (10% m.) and the cleventh gramme (10— gramme) 
which are of rather inconvenient magnitude. The practical 
system has consequently never been completed, and has only 
been applied to electrical work. 

Four fundamental quantities are really necessary for a system 
of electrical units, Length, Mass and Time usually being three 
of them. In the electromagnetic system, Magnetic Perme— 
ability is taken as the fourth, that of air being the arbitrary 
unit. Fessenden and Fleming have already shown that, by 
calling the permeability of air 4r units instead of 1, the 4z can 
be eliminated from most of the electrical equations in which 
it occurs. The practical system at present contains the joule, 
watt, ampere, coulomb, volt, ohm, farad and henry. The 
first two taken together, and also the ampere and coulomb, 
involve the second as the unit of time. As it has never been 
applied to magnetic quantities, the practical system has not at 
present a unit of permeability, although it is generally tacitly 
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assumed that that of air is taken as in the electromagnetic 
system. But by making a suitable choice of the units of 
permeability and mass we can fit any unit of length to the 
practical system of electrical, units, and when we are at it we 
may as well modify the definition so as to get rid of the 4r at 
the same time. 

But permeability is not the best quantity to take as the 
fourth fundamental, since its accurate comparison is a matter 
of some difficulty. Electrical resistances can be accurately 
compared with comparative ease, and we have excellent 
material standards of resistance. By taking as the four fun- 
damental or arbitrary units the metre, kilogramme, second 
and ohm (defined from a mercury or wire standard) we get a 
complete system which includes all the established practical 
electrical units, and gives units which have a convenient 
magnitude for most purposes. Instead of resistance we may 
take electricity, with the coulomb, defined from the electrolysis 
of silver, as the fundamental unit. One advantage of this 
would be that the dimensions in terms of the fundamentals 
would have no fractional indices, but the material standard is 
not quite so direct. 

In order to eliminate 47 we must define p and & thus :— 

B = ex/L, C=«xS/L, 
where x is the excitation or current-turns applied to a 
length L in order to give a flux density $8, and S is one 


active surface of a plate condenser of capacity C and having 
its plates separated by a distance L. Using these definitions 
instead of the ordinary ones, the permeability of air is 
r x10^* henrys per metre, and its permittivity (specific 
inductive capacity) (1/367) x 1079? farads per metre. With 
these definitions the 47 re-appears in the equations for the 
force between two poles or two charges, but by modifying 
the definition of pole strength and replacing the square of a 
distance by the surface of a sphere we can get rid of it there 
as well. 

Since the kilogramme is à primary unit in the proposed sys- 
tem, its name ought not to havethe mali e prefix “ kilo." 
It may be called a **k'gram or simply a kram.” The writer 
suggests that the name “Newton” be given to the unit of 
force (105 dynes), but that we should be very chary of giving 
new names to any of the other units. Even without the 
addition of any other new names, all the electrical and 
magnetic units can be distinguished by compound names 
which in no case involve more than three of the well-known 
ones. For instance, the unit of flux is the volt-second and of 
flux density the volt-second per square metre. 

When the practical system was started names of great 
scientists were given to its units. The 1900 Paris Congress 
broke away from this principle, and adopted two such names 
for C.G.S. units. The American Institute of Electrical Engi- 
neers is now making further proposals in the same direction. 
The result can only be confusion. Let us be consistent and 
confine this class of names to one system only. But on no 
account should such names be proposed for any units except 
those in everyday use; it is quicker to write or comprehend 
“volt per metre” than to look up a pocket-book to find out 
whose name has been appropriated for the unit of electric field. 

It is also undesirable to have too many prefixes for sub- 
units. Only those representing powers of 1,000 have been 
found really useful, and the others should be abandoned. 
“Centi” is an apparent exception, but that is entirely due to 
the position of the centimetre in the C.G.S. system. But even 
the centimetre is not used to the extent its position there 
would lead one to expect; the millimetre, a 1,0002]. sub-unit 
of the metre, is found more convenient and is more generally 
employed. The chief advantage claimed for the C.G.S. system 
over others based on the French measures is that in it the 
density of water is very nearly 1 unit. But that advantage is 
more imaginary than real, as water is not the only standard 
used for specific gravities. 

The writer, therefore, advocates the use of a system based 
on the metre, kilogramme, second and ohm ; the gradual lapse 
of all others and their ultimate abolition. The advantazes of 
the proposed system may be summarised as follows :— 

1. The fundamental units have actual material standards. 

2. They are already legalised in this and other countries, 


3. No alteration is required in the units now in commercial 
use. 

4. The proposed system includes the units in terms of which 
almost all instruments are calibrated. —Yours, &c., 

Bristol, April 18. DAVID ROBERTSON, 


DANGER OF ELECTROSTATIC SHOCKS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I have read with much interest your leading article and 
the correspondence on the subject of the accident at the Bow 
works of the Charing Cross and Strand Company, and I am not 
inclined to accept the assumption that “residual charge ” or any 
thing mysterious was the cause of the accident. In the course of 
many experiments on E. H. T. cables, when it has often been 
necessary repeatedly to alter the connections, I have adopted 
the practice of having the cores of the cables earthed before 
handling them. In doing this I have often noticed the long 
time which a cable may retain its charge after being discon- 
nected from an alternate circuit, but I have never come across 
a case of a cable which acquired a considerable charge after 
being earthed for a few seconds. 

In this connection I may mention that I disagree with Mr. 
Nisbett's statement that “I (I quote Mr. Nisbett) should 
expect that the potential at any time left in a cable by an 
alternating E.M.F., even when the circuit is interrupted at the 
maximum volts, could be only a fraction of the square root of 
the mean square volts on the circuit—say, not more than half.” 
I may say that I have found experimentally that on switching 
off a cable it is often left charged, not to one-half the R.M.S. 
volts but to the maximum volts of the wave, which may be and 
is frequently more than 1:4 times the R. M. S. volts. One core 
of 36 miles of cable which was being disconnected might have 
a capacity to earth of 10mfd. to 12mfd. This capacity, if 
charged to 1,500 or 2,000 volts, might well give a fatal shock 
without any weak heart assumptions. 

Taking the facts as given in your leader as substantialiy 
accurate, I do not believe that the R.M.S. volts were zero when 
the cable was switched off by the main switch, or that the 
cable was completely discharged, as you assume in your leader. 
The alternator was slowed down: this may mean to about one- 
third speed, which would reduce the R.M.S. volts to 3,300. 
The field was reduced : this I take to consist in switching in 
all the field resistance, usually equal to the resistance of 
the alternator field, which would, if done very slowly, further 
reduce the voltage of the alternator to, say, 60 per cent. of its 
value. If the field resistance was quickly switched in, the 
current would not nearly fall to one-half its value, owing to 
the self-induction of the field, so that the R.M.S. voltage may 
well have been 2,000 volts when the field circuit was opened. 
Opening the field circuit does not instantly stop the field current, 
still less annul the field of the alternator, for field switches 
are usually constructed to leave the field short-circuited. 
In fact, the field of large machines takes some considerable 
time to die away. If, therefore, the main switch was opened 
fairly quickly after switching off the field, the R.M.S. voltage 
on the cable at the time of opening the switch might well be 
1,000 to 1,500 volts. As the supply is three-phase, one of the 
cores must be at or near the top of wave (i. e., 1,400 to 2,100 
volts core to core or, say, 1,000 to 1,500 core to earth) when 
the main switch was opened, leaving ample cbarge in one of 
the cores to give a fatal shock. 

In reply to this it will be said, but the voltmeter read 
zero— quite so. A R. M. S. voltage of 2,000 volts will give but 
a very small deflection on a 10,000-volt alternating-current 
voltmeter ; and, further, if, as I believe is the case, the volt- 
meters are worked through transformers, then the very low 
frequency caused by slowing down the engine will still further 
reduce this already small deflection, leaving the pointer so little 
off zero that the deflection might be taken for the ordinary 
Zero error. 

In conclusion, I thiuk that the explanation of the accident 
is that the main switch was opened before the R.M.S. volts on 
the cable were zero, leaving a static charge in one core of the 
cable which produced the fatal result. The voltmeter failed 
to indicate the fact, partly owing to the closeness of the scale 
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at low readings and partly to the very low or possibly zero 
frequency at which it was working.— Yours, &c., 
London, S.W., April 18. W. DUDDELL. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: With the facts as stated, it would appear impossible 
for the accident to have occurred from residual charge. I 
have known cases, in cables of great capacity, where the exis- 
tence of a small residual charge has been proved with alter- 
nating currents ; but in all the cases that have come under my 
notice, both the quantity and duration of charge have been so 
minute as to cause no danger. 

This accident only goes to prove what the experience of 
many engineers has really shown—viz., that it is only safe 
to work on cables that are actually earthed. In other words, 
the cables which have once been earthed and then freed may, 
by induction or other means, be raised to a considerable volt- 

e, and a safe rule is only to allow men to work on cables 
where they are earthed.— Yours, &c. CAUTION. 


London, April 19. 


— — À 


PARLIAMENTARY INTELLIGENCE. 
THE GAS ENGINE SUB-STATION SCHEME. 
CHESHIRE ELECTRICITY AND PowER Gas BILL. 


Mr. Cawley’s Committee of the House of Commons commenced con- 
sideration of this bill on Monday. Amongst the opponents to the measure 
are: Altrincham Electric Supply Co., Corporations of Crewe, Stcckport 


CHESHIRE ELECTRICITY AND 
POWER GAS COMPANY, 
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was limited to 30 per cent. 


the company was £1,000,000, with borrowing powers of £333,000. The 
district comprised 1,023 sq. miles, and contained one city, three 
county boroughs, six boroughs, 36 urban districts, and 18 rural dis- 
tricts, making in all 59 local authorities. Of these, those opposing 
were very few indeed, and were, för the most part, local authorities 
or others who were already giving a supply of electricity. There 
were the Altrincham Electric Supply Co., the Stockport Corpora- 
tion, the Crewe Corporation, the Wallasey Urban District Council 
and the Stalybridge, Hyde, Mossley and Dukinfield Electricity Board. 
On the other hand, there were 25 local authorities in favour of the bill, 
and there were also 23 local authorities remaining neutral. There were 
15 statutory electricity undertakings in the area. As far as gas was con- 
cerned, the bill followed the South Staffordshire Gas Bill and the North- 
Western Electricity and Power Gas Bill of last here The latter pro- 
motion included the area at present being applied for, but a House 
of Commons Committee decided that the proposed capital was not 
sufficient for the whole area, and therefore Cheshire was excluded. 
But the present bill was an independent one and was not promoted 
by the North-Western Electricity and Power Gas Co. As regards 
electricity, the bill followed the Yorkshire and other similar acts. 
But the difference in this case was that the percentage of the 
total power taken by any consumer which could be ased for lighting 
The bill also included a provision for the 
payment of interest out of capital during construction. A report had 
been made by the Board of Trade that the bill followed precedent, and 
therefore any discussion as to its character could not arise. It was pro- 
posed to erect six generating stations. The price for electricity was upon 
a sliding scale, and the maximum was as low as 3d. per unit; whilst for 
gas the charge was 3d. per 1,000 cubic ft. for any quantity not less than 
4,000,000 cubic ft. and 4d. per 1,000ft. for any quantity less than that. 

Mr. JOHN STURGEON, consulting engineer to the scheme, said it 
was not proposed to supply Mond gas as an illuminant. The cost of 
running by gas engines supplied with Mond gas was one-fourth the cost 
of running by steam raised by Welsh coal. 

Under cross-examination, Witness said he was not aware whether 
Mond gas could be treated so that it could be utilised for lighting 
purposes. He admitted there was a clause in the bill which s'ipulated 
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and Cheshire, the Stalybridge, Hyde, Mossley and Dukinfield Electricity 
Board, Cheshire Lines Committee, and several railway companies. 

Mr. SHIRESS WILL, K.C., who appeared for the promoters with Mr. 
Greig, said the bill sought to incorporate and confer powers on the 
Cheshire Electricity and Power Gas Co., and the object of the company 
was two-fold—viz., to supply electricity and power gas. The capital of 
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that the power gas should not be used for lighting, but it appeared to him 
somewhat superfluous. Chester was excluded from the area because the 
field for the supply of power was not so large as in Stalybridge, Hyde, 
Mossley and Dukinfield It was only possible to distribute Mond gas for 
5 miles, and then it would have to be recompressed and distributed 
another stage. Some loss was occasioned in this way, and eventually all 
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-the original power would be exhausted. There was thus a limit to the 
distance of distribution in this way. Witness was also cross-examined on 
behalf of the Corperations of Stockport and Crewe with a view to getting 
both these areas cut out of the bill. 

On Tuesday the Committee only sat for a short time. 

. Mr. H. A. HUMPHREY was called for the promoters, and gave evi- 
dence largely on the proposals of the bill with regard to the supply of 
.power gas. All the estimates were based upon a selling price of 2d. per 
1,000 cubic ft., and at that price the cost of a horse-power per hour would 
vary between ld. and ld. Cross-examined by counsel for the Altrincham 
Corporation as to the position of the latter should the power company 
absorb the Altrincham Electric Supply Co., witness said he was unable to 
answer the question. quc DUE 

Mr. SHIRESS WILL explained that in all electric lighting provisional 
orders powers to purchase a local company was given to the local autho- 
rity at the end of 42 years. Assuming the power company absorbed a 
distributing company such as the Altrincham Company, the power com- 
pany also took over all liabilities of the latter, and therefore the rights of 
the local authority were not interfered with in any way. Even the pur- 
chase of the small company by the power company would be subject to 
the approval of the Board of Trade. 

On Wednesday Mr. HUMPHREY was cross-examined at great length by 
counsel for the numerous petitioners against, the bill. He said the company 
had agreed to pay‘a licence of £25,000 for the manufacture of Mond gas. 
The bill provided for the acquisition of the Northwich Electric Supply Co., 
and under the agreement with that company this would require £35,000. 
Powers were also taken to pay interest out of capital during construction 
to the extent of £40,000. He maintained that all these figures were not 
injudicious, and neither would he depart from his estimates for three 
gas power stations amounting to £1,080,000. As to the need for the 
scheme, he thought the nature of the area covered was sufficient to 
warrant the success of the undertaking. 

Some local evidence was then called as to the desirability of the'scheme. 

Yesterday, Mr. JAMES FAWCUS, who has been concerned in the pro- 
motion of the Yorkshire Power Co., the Lancashire Power Co., and the 
Trafford Park Power Co., said he considered the area scheduled in the 
bill one of the best districts in England for which Parliamentary powers 
had not been obtained. "There had been some difficulty in getting capital 
for such undertakings, but in the case of Yorkshire and Lancashire the 
inauguration of the works was close at hand. It would be impossible to 
get much of the first capital from the public, and the methods adopted in 
connection with the Yorkshire scheme were those which would have to be 
followed. Here the promoters subscribed or underwrote £120,000, and 
the contractors either took their contract in shares or underwrote a large 
amount of capital at the time of the issue of the prospectus. The cost 
of underwriting was 5 per cent. 

Cross-examined : The Trafford Park Fower Co. was authorised to supply 
Mond gas, but had not yet commenced to do so. The reason for this was 
not that it was not considered remunerative, but because of the smaller 
area over which the company had powers to operate. Personally he was 
not putting any money into the Cheshire undertaking because of his 
financial obligations to the other companies he had mentioned. 

Mr. S. Z. DE FERRANTI was then called to give evidence on the 
possibilities of the scheme and also on finance, [The Chairman asked 
that he should confine himself as far as possible to the latter]. With 
regard to obtaining capital for these power undertakings, he said it was 
usually found that the public would not subscribe at the commencement. 
In connection with the Midland Electric Corp. for Power Distribution, 
practically all the money had been found by people interested in 


the welfare of the electrical industry. £400,000 had been found in this |' 


way. Of dozen schemes of this character with which he was familiar, 
only two had succeeded in obtaining money by public subscription. These 
were the Newcastle Electric Supply Co. and the South Staffordshire 
Power Gas Co. The reason why the former concern had succeeded in 
raising some capital in this way was that it had previously been carrying 
on the electric lighting of Newcastle in a very satisfactory manner. 
This showed that the public when they had & record to go upon would 
subscribe to these concerns. He contended that the Stalybridge, Mossley, 
Hyde and Dukinfield scheme was a power scheme only in name. It was 
obviously not on a sufficiently large scale, and was really only a municipal 
undertaking on a somewhat larger scale than was usually the case. 

Mr. E. M. LACEY, the consulting electrical engineer to the scheme, 
said that his estimates were based upon 5,000kw. stations, although it 
did not follow that all the stations would be of that size. Some would 
be larger and some smaller. But the cost of a 5,000kw. station with gas- 
driven alternators would be £179,000. 100 miles of mains for each 
station would cost £69,000. Sub-stations for each generating station 
would cost £27,000. These estimates included land and 10 per cent. for 
contingencies. The total cost of the three generating stations which it 
was first intended to erect would be £538,000. 

Under cross-examination Mr. Lacey admitted that there was a dis- 
crepancy b:tween his present estimates and those which he put in last 
year in connection with the North-Western scheme, but this was accounted 
for by the fact that last year’s bill was the first of its kind. With that 
experience before him, and also his experience with actual contracts for 
the Lancashire power scheme, it was found that his last year’s estimates 
could be modified. Prices were also lower now. As an instance of this, 
he had recently had a tender for a 1,000kw. plant which was 86 per cent. 
cheaper than a similar plant last year. It was British plant. The gene- 
rating pressure would be 10,000 volts. The cost of sub-stations in con- 
nection with the Lancashire scheme was £22,000, so that his estimates 
were well within actua) cost price. He was only asked to prepare his 
estimates just before Easter. 

The CHAIRMAN: Have you used Mond gas in connection with any 
of your other undertakings '—No. It is only within quite a short time 


that m have satisfied ourselves that sufficiently large gas engines could 
be made. SURE d 

Have you any means of raising capital or helping to raise it for this 
scheme ?—8So far as I am concerned I have finished my work when I 
have reported to the promoters upon the capital expenditure. 

You have nothing to say upon finance beyond that ?-—No, except that 
I see no reason why the capital should not be found quite as easily as in 
the other power schemes. 

But it is a fact that the South Staffordshire Mond Gas Co. has not laid 
a single pipe. Do you, in face of that and the fact that you look to Mond 

to give you economieal production of electricity, think that people 

will be found who will put their money into the scheme?— I think so. 
Personally, I only look to the gas to introduce a little extra economy. 

But would you, as an expert engineer, stake your reputation in advising 
a large corporation to put down a Mond gas plant in preference to steam! 
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—Oh, yes. 

Mr. E. A. CAROLAN, a director of the British Thomson-Houston Co. 
and of the Lancashire Electric Power Co., gave it as his opinion that the 
capital ought to be found. It was impossible for individuals to say how 
much they would invest until the bill was passed. 

The room was then cleared, this being the close of the promoters’ case, 
when the parties were re-admitted, 

The CHAIRMAN said : The Committee have come to the unanimous 
decision that the preamble of the bill is not proved. 
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EAST LONDON AND LOWER THAMES ELECTRIC 
POWER BILL. 

The consideration of this bill was resumed by Mr. Cawley’s Committee 
of the House of Commons on Friday last week. 

Mr. BALFOUR BROWNE, for the promoters, asked that any decision 
should be deferred until Monday, when he would be in a position to put 
a very strong case before the Committee. 

Several objections were made to this course, and, 

Mr. W. RIGBY was called for the promoters. He said ho was a rail- 
way contractor, and acting on the advice of the solicitors and engineers 
to the scheme, he was prepared to invest £10,000 in the scheme. If any 
portions of the area were struck out, or any limitation of the powers of 
the company made, he would have to Seconsider his position. 

After & short deliberation, 

The CHAIRMAN said: The Committee are unanimous that the 
preamble of the bill is not proved. 


THE ELECTROLYSIS OLAUSE. 

The Torquay Tramways Bill, which is promoted by the Dolter Electric 
Traction Co., and has: been passed by a Committee of the House of 
Commons, will be opposed by the Torquay Corporation in the House of 
Lords. It will be remembered that the company bought the Council’s 
consent to the measure by inserting a special ‘electrolysis " clause 
similar to the famous Sheffield " clause (see The Electrician, Vol. LIL, 
p. 869). Now, however, Lord Morley, Chairman of Committees iu the 
House of Lords, has struck out this clause, as well as the similar one 
accorded to the gas company, in spite of the traction company's protests. 


THE METRIO SYSTEM. 
. WEIGHTS AND MEASURES BILL. 


In the House of Commons on Friday last week, this bill came up for 
second ing. 

Mr. BOUSFIELD, who introduced the measure, raid the object of it 
was to secure greater uniformity in the administration of the law relating 


.to weights and measures, and the proposa was to give the Board of 
e la 


Trade greater power in enforcing w than it at present possessed. 
Seo. 4 of the bill provided for the adoption of the metric system for those 
purposes for which the Troy and Apothecaries’ measures are now 
employed. This, he contended, would produce no disorganisation of 
trade, but would be an instalment of the reform which he was eure 90 per 
cent. of the members desired. There was a measure with regard to this 
matter before the other House, but it was unlikely that any Government 
would propose a reform of this description en bloc. However, he did not 
regard this section of the bill as vital, and would abandon it if it were 
condemned by the PL er of the House. 

Sir A. ROLLITT seconded the motion for second reading, and heartily 
approved the section relating to the metric system. 

Mr. T. H. Robertson, Sir G. Bartley, Mr. J. F. Hopé opposed 
the measure, especially with regard to the section concerning the adoption 
of the metric system, and other members having spoken, 

Mr. BOUSFIELD offered to withdraw sec. 4. 

Mr. GERALD BALFOUR said he was very glad to hear this, as the 
section in question only touched the fringe of the subject, and, he ventured 
to think, ought never to have been introduced into the measure at all. 

Sir F. S. POWELL said he supported the bill now that sec. 4 was taken 
out. 

The bill was then read a second time, and after a short discussion was 
referred to the Standing Committee on Law. 

[We refer to this bill in our Editorial columns.] 


DONOASTER CORPORATION BILL. 

This omnibus bill, which has been before the Police and Sanitary Com- 
mittee in the House of Commons for some days, includes the extension of 
the municipal area with regard to the supply of gas, water and electricity. 

Mr. BALFOUR BROWNE, K.C., for the promoters, said the districts 
which it was proposed to incorporate were, for the purposes of the supply 
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of electricity, Balby-with-Hexthorpe, Wheatley, Warmsworth, Bentley- 
with-Arksey, Kirk Sandall, Loversall, Sprotborough, Cantley, Armthorpe, 
Car House and Elmfield. Practically speaking, from the point of view of 
the local authorities, this portion of the bill was unopposed. The only 
opposition was that of the Yorkshire Electric Power Co., which was 
authorised by an Act of Parliament in 1901. As a matter of fact, how- 
ever, the company was not yet in a position to supply electrical energy, 
and as the Doncaster Corporation was not asking for & monopoly in the 
districts named, no harm would be done. 

Mr. W. B. WOODHOUSE, engineer and manager of the Yorkshire 
Electric Power Co., said that a great deal cf work had been done upon 
the first generating station of the company, and they were now almost 
ready to supply. A large number of local authorities had approached 
them, and in many cases detailed proposals had been arranged. 

Mr. FREEMAN, K.C., in addressing the Committee for the company, 
said that practically speaking the Doncaster Corporation was asking for 
the districts in question to belocked. If the Corporation was allowed to 
supply in those districts, it would mean to all intents and purposes a 
monopoly. 

Mr. PAGE, K.C., for the promoters, replied that Parliament had never 
yet given a monopoly to a private company under such conditions. 

The CHAIRMAN then stated that the Committee found the preamble 
of the bill proved with regard to the extension of the limits of supply of 
electrical energy asked for, with the proviso that the Yorkshire Electrie 
Power Co. should not be required to obtain the consent of the Doncaster 
Corporation before it could supply within the extended limits. 


BAKER STREET AND WATERLOO RAIGWAY BILL. 


.In the House of Commons on Thursday last week, on the motion for 
third reading of this bill, 

Mr. CAUSTON moved that a clause be inserted compelling the com- 
pany to construct subways at the Elephant and Castle for the convenience 
of pedestrians. When the bill for the railway was originally promoted a 
clause was inserted by agreement with the then vestry of St. George- 
the-Martyr (Southwark) to construet such subways, but since the 
undertaking had come into the hands of Mr. Yerkes, the liability to catry 
out this duty was repudiated. 

Mr. RUSSELL REA, who was chairman of the Committee which con- 
sidered the Baker Street and Waterloo Railway Bill this year, said that 
that bill modified the original proposal, and the Committee was convinced 
that inasmuch as it would be almost impossible, or at any rate exceed- 
ingly difficult, to construct a station on the old site, a modification to 
this effect was passed. The Committee at the same time came to the 
conclusion that the Act of 1900did not impose any obligation upon the 
railway company to construct the foot passenger subways if no station 
were constructed there. 

Capt. Norton, Sir F. Banbury, Mr. Corrie Grant and Mr. Cust 
supported the motion, and stigmatised the action of the railway company 
as a deliberate act of bad faith. 

Mr. J. W. LOWTHER supported Mr. Rea, on the ground that the true 
interpretation of the clause in the Act of 1900 did not bind the company 
to construct the subways if they did not construct the station. On the 
other hand, however, he would suggest that the Southwark Borough 
Council and the company should come to an arrangement on the matter 
to share the cost of constructing the subways, as to judge from a letter 
from Mr. Yerkes to the Council it was evident that he did not think he 
was fulfilling the whole of the obligations which his predecessors had 
entered into. 

Other members having spoken, 

The House divided, with the result that Mr. Causton's motion was 
negatived by a majority of 10. 

The bill was, therefore, reported for tho third reading. 


I. C. C. OPPOSITION TO A SUBURBAN TRAMWAY. 


À Committee of the House of Commons, presided over by Mr. Compton 
Rickett, commenced consideration of the London, Camberwell and 
Dulwich Tramways Bill yesterday. 

Mr. H. LLOYD, K.C., for the promoters, asked that this bill might be 
considered in conjunction with the London County Council (Tramways 
and Improvements) Bill, which would come before the same Committee, 
for the reason that the London County Council was proposing to con- 
struct competitive lines. 

Mr. ERSKINE POLLOCK, K.C., for the London County Council, objected 
on the ground. that the L.C.C. bill was an omnibus bill, and only com- 
peted with the London, Camberwell and Dulwich Tramways Bill to a very 
small extent. 

The CHAIRMAN said he would form his own judgment as the London, 
Camberwell and Dulwich Tramways Bill proceeded. 

Mr. LLOYD, continuing, said that the London, Camberwell and Dulwich 
Tramways Bill sought powers to reconstruct and work by electric traction 
the tramway lines now in the hands of the existing company. The lines 
were authorised by several acts dating from the year 1882, but for several 
reasons, although they had nearly all beenconstructed, no adequate service 
had ever been maintained upon them. The dates of purchase by the 
London County Council dated from Aug. 10, 1908, but that body had 
decided not to purchase the lines, Consequently the company consulted 
Mr. Stephen Sellon, with the result that this bill was promoted, Both 
the Camberwell Borough Council and the London County Council had 
applied to the Board of Trade to have the lines pulled up, but without 
£u:cess. The Camberwell Borough Council opposed the bill and refused 
to give the necessary consent for certain street widenings. The London 
County Council opposed on general grounds. 


Mr. STEPHEN SELLON said it would only ‘require £120,000 to con- 
vert the 33 miles of track to electrical working, including generating 
station, &c. He estimated that a traffic of 42 millions of passengers 
would be carried under the new conditions, and that a revenue of £6,000 
per mile would be made. 

On Friday last week, 

Mr. SELLON continued his evidence, and dealt further with the 
possible traffic over the lines. He asked that the London County Council 
should be allowed to purchase the undertaking at the end of 30 years as 
a going concern and not under the old iron" clause of the Tramways 
Act of 1870, and he would be prepared to arrange mutual running powers 
with regard to certain of the London County Council's lines. 

The CHAIRMAN asked the promoters to consider their position and let 
3 N what their attitude would be if any portions of the lines were 
refused. 

On Monday, Mr. HUTCHINSON, for the promoters, said that the pro- 
moters regarded the re- eonstruction of the tram way along the whole length 
of Rye - lane as a very important feature of the future success of the scheme, 
but if the Committee thought the granting of this would not be expedient, 
they would be prepared to carry out the remainder of the scheme and to 
guarantee the finding of the necessary capital. At the same time it must 
be remembered that the company had certain existipg rights in Rye-lane 
which it did not wish to surrender. | 

Some discussion having taken place as to the widening of Rye-lane, 

The CHAIRMAN said he must frankly say that the Committee had not 
& great deal of sympathy with the promoters, but from the point of view 
of publie convenience they had a fairly strong case. It was, therefore, 
largely from this point of view that the Committee would consider the 
bill. The line was authorised by Parliament 20 years ago aud obviously 
the necessity was greater to-day than it was then. It would certainly be 
better for all the lines in the district to be in one hand and under one 
control, and he was sorry that the London County Council had not seen 
fit to negotiate with the company for the absorption of the undertaking. 
The company was in the position of obstructing the construction of the 
lines, if the bill was not passed, for several years. 

Mr. SELLON was then examined as to the width of roadway and 
pathway which the proposed widenings would allow. 

Mr. T. S. TURNBULL, chairman of the London, Camberwell and 
Dulwich Tramways Co., said he was satisfied with the estimates of the 
engineers and was prepared to find the necessary capital. If the Com- 
mittee thought fit he would sign an agreement to do so, and have the 
agreement scheduled to the bill, but in the event of any further cartail- 
ment of the powers sought, other than those already indicated, he would 
wish to consult his co-directors. 

The CHAIRMAN suggested that this course should be adopted. Local 
evidence was then called in favour of the tramways. 

On Tuesday, Mr. T. S. TURNBULL stated that his guarantee to find 
the necessary capital was on the assumption that the line was passed as 
far as Peckham Rye Station. On this assumption, he and his friends 
would be willing to enter into a binding agreement to find £120,000. 

Evidence was then given by the Home Office and the Police Authorities 
with regard to objections to certain of the street widenings proposed by 
the promoters. 

Mr. SELLON was recalled, and maintained his assertion that the 
proposed widenings were fally sufficient for the purpose. 

Cross-examined by Mr. LOUIS COWARD, K.C., Witness admitted that 
the 8ft. of pavement which it was proposed to take in Peckham Rye was 
an extension of the frontage of shops there, upon which the tradesmen 
displayed their wares. 

On Wednesday Mr. A. RYDE gave evidence as to the valuation of 
property in Rye-lane. The cost of the land for the purpose of a genera- 
ting station and widenings he put at £14,254. 

A large number of local witnesses were then called in favour of the bill. 

Yesterday, Col. YORKE, of the Board of Trade, gave evidence at the 
request of the Committee. Generally the width of the roadway and path- 
ways in Rye-lane under the schome would not come up to the standard 
usually laid down by the Board of Trade, but with a system of automatic 
signalling, which he thought would be quite practicable, he saw nothing 
in the scheme which would prevent the sanction of the lines by the Board. 
Personally, he thought electric tramways increased vehicular congestion. 
and made very little difference to pedestrian congestion. No line down 
Rye-lane would ever be allowed a statutory speed of more than 8 miles 
an hour. 

The room was then cleared, and after a few minutes 

The CHAIRMAN announced that the Committee would hear the 
remainder of the bill. 

Evidence was then called on behalf of the Camberwell Borough Council 
as to the general undesirability of the line in Rye. lane. 

The Committee again adjourned. 


OTHER ELECTRICAL BILLS. 


In the House of Commons, on Friday last week, the Acton Improvement 
Bill and the Charing Cross, Euston and Hampstead Railway Bill were 
read a third time. 

On Tuesday in the House of Lords, the Kettering Improvement Bill 
was reada second time. Barrow-in-Furness Corporation Bill and the 
Southport-Lytham Tramroad (Extension of Time) Bill were read a third 
time and passed. 

A Committee of the House of Lords, presided over by the Earl of 
Lauderdale, considered the Lancashire Electric Power Bill yesterday. 
There is only one opponent— viz., the Radcliffe Urban District Council. 
The object of the bill is to acquire some 20 acres of land on lease for 999 
years from the Earl of Derby for an additional generating station, one of 
the original sites having been abandoned on account of lack of facilities 


THE ELECTRICIAN, APRIL 22, 1904. 


29 


for getting water for condensation, &c. The new site is on the river 
Irwell in the area of the Radcliffe Urban District Council, which body 
seeks protective clauses which Mr. Baggallay, K.C., for the promoters, 
contended were going beyond the general law as laid down in 
the Electric Lighting Acts and the Electric Lighting Clauses Act. 
The bill also asks for power to pay interest out of capital during 
construction. Mr. Hutchinson, for the Radcliffe Urban District 
Council, argued that he was merely asking for the same protection as 
had been given to other local authorities under the Companies Act of 
1900. He had an electric light station, tramways were authorised, and 
the Urban District Council was the road authority. He asked for pro- 
tection with regard to all these. As the bill stood now, the power com- 
pany would appear to have unrestricted rights in respect of all these. 
Mr. Baggallay, in response, pointed out that all the protection which 
the petitioners could claim under the general law had been given them. 
The ee upheld this view, and unanimously found the preamble 
proved. 

The Dundee, Broughty Ferry and the District Tramways Bill has been 
certified as having complied with the Standing Orders of the House of 
Commons applicable to Scottish provisional orders. 

All opposition to the Lothians Electric Power Bill has now been settled, 
and the measure has been withdrawn from the group of bills which the 
Earl of Lauderdale's Committee is considering. The Lothians Power Bill 
seeks to incorporate a company for establishing electricity works for the 
s 1pply of electrical energy in bulk in the county of Midlothian (excluding 
Edinburgh, Leith, Stow, Heriot, Fala and Soutra) and portions of the 
counties of Haddington, Peebles and Lanark. The sites scheduled for 
generating stations are at Kingsknowe, Lasswade, West Linton and 
Auchengray. Some particulars of a possible amalgamation with the Fife 
Power Co. were given in our issue for Jan. 8, p. 462 

The Ulster Electric Power Bill has also been withdrawn from the Ear] 
of Lauderdale’s list owing to its now being unopposed. The measure has 
scheduled practically the whole of the province of Ulster, the proposed 
capital of the company being £900,000. 


RUSSIA AND WIRELESS TELEGRAPHY. 


Mr. BRYNMOR JONES asked whether the Secretary of State for 
Foreign Affairs had received any communication from the Russian 
Government as to the possible treatment of neutral vessels having on 
board correspondents who might, by means of improved apparatus, com- 
municate news to the Japanese fleet or army now operating against 
Russia, and of its intention to treat such correspondents as spies ; and, 
if so, would he lay the communication upon the table, or state its 
purport ? 

Lord PERCY, in a printed reply, stated that a Russian Circular to the 
Powers had been communicated to His Majesty's Government on 15th 
inst., and was now under consideration. [The text of this Circular will 
Le found in our leading article this week.) 


p ————— 


LEGAL INTELLIGENCE. 


The Underground Electric Railways Co. of London (Ltd.) 
and the Commissioners of Inland Revenue. 


On Monday Mr. Justice Channell had before him a special case, 
which raised the question of the amount of stamp duty payable by the 
Underground Electric Railways Co. of London (Ltd.) under the agree- 
ment by which they acquired control of the Brompton and Piccadilly 
Circus, the Charing Cross, Euston and Hampstead, the Great Northern 
and Strand and the Baker Street and Waterloo Railways. 

By agreement, dated June 25, 1902, with the Metropolitan District 
Electric Traction Co., the Underground Electric Railways Co. (Ltd.), 
which had been formed with a capital of £5,000,000 in £10 shares, agreed 
to purchase the whole of their undertaking. Part of the consideration 
was (1) that £500,000 should be paid incash by the new company on com- 
pletion of the purchase, together with 5 per cent. interest on £250,000, (2) 
£500,000 in shares; and (3) the profits in the new company available for 
dividend in respect of each year should be applied : (a) in payment of a 
cumulative dividend at rate of 5 per cent. per annum on the amount for 
the time being paid up on any shares issued by new company, and (b) in 
paying to the Traction Company or its assigns as a further part of the con- 
s:deration for the sale such a sum as should be equal to a dividend of 
3 per cent. on amount for time being paid up on such of the original 
ordinary share capital of 5 millions in the new company as should for 
th? time being have been issued by the new company, On July 8, 1902, 
an instrument was presented on behalf of the new company for the pur- 
pose of being stamped, and the Commissioners of Inland Revenue, in 
assessing the duty payable, computed the consideration for the property 
agreed to be sold as £1,947,583. 18s. 5d., which, after making certain 
deductions, was put at £1,527,357. 17s. 11d. The great question was 
whether the Commissioners were right in including therein £780,000 
under clause 3 of the agreement. The Commissioners held that the sum 
Wer e ied payable out of profits in each year under the sub-clause was 
“ part of the consideration for the sale," and that, so far as such sum 
was capable of ascertainment at the date of the agreement, it was liablo 
to ad valorem conveyance duty at the rate of 10 per cent. 

. The company, on the other hand, submitted that such sum was 
incapable of assignment by reason of the remoteness of the contingency 
upon which the payment must be made. At the date of agreement the 
whole of the ordinary share capital of 5 millions in the new company had 


been issued, and on 100,000 of such shares £5 per share had then been 
paid up, while on the remaining 100,000 shares £2 per share had been 
paid, amounting together to £1,309,000. Upon the last-named sum 
£89,000 was what was equal to a dividend of 3 per cent. for one year. 
As that annual sum (specified in second sub-clause) was, in the opinion 
of the Commissioners contingently payable either in perpetuity or for an 
indefinite period within the meaning of sec. 56 (2) of the Stamp Act, 
1891, they were of opinion that the duty fell to be charged upon the 
aforesaid annual amount, multiplied by 20, in accordance with the pro- 
visions of the section ; and accordingly they assessed, together with other 
duty on the remaining part of the consideration, a duty of 10s. per cent. 
2 £780,000, which amounted to £3,900. The argument, on behalf 
of the Railways Company was that this was not a periodical payment 
within the meaning of the act; hence the present appeal. 

His LORDSHIP, in giving judgment, said it appeared to be a case in 
which the parties took uncertainties into consideration; that was to say, 
double contingencies, in respect to the dividend which must be earned by 
the new company, as well as the amount which must be raised in shares 
up to a certain period. The main point of uncertainty was that bearing 
reference to the earnings which would give a sufficient profit to pay any- 
thing between 5 and 8 per cent. payable to the old company. Taking 
everything into consideration, he could not come to the conclusion that 
the Crown were entitled to put their finger down at a certain date and 
say, There is so much due and payable here." Therefore he must give 
judgment for the appellants, with costs. 

Mr. ROWLATT (for the Commissioners) asked for a stay of execution 
for a fortnight, with the view to an appeal, and this was granted. 


H. Sutton & Oo. (Ltd.) ; 

On Tuesday, in the High Court, Mr. Justice Buckley had before him a 
petition by James Hinks & Sons for the winding-up of the above com- 
pany. This was a judgment creditor's petition. Sutton & Co. (Ltd.) 
carried on business as electricians at Muswell Hill, and petitioners 
obtained judgment for £45. 198. and ES costs on March 4. The petition 
was presented on March 11, and on March 29 the company passed a reso- 
lution for winding-up. Petitioners were prejudiced by the voluntary 
winding-up, as the auditor of the company had been appointed liquidator, 
and he had also been appointed receiver in a debenture-holders’ action. 
Counsel for petitioners said that having regard to the necessity for strict 
independent investigation, and to the manner in which the company’s 
assets had been dealt with, and particularly as to the circumstances 
under which the debentures in the company were issued, unsecured creditors 
would be prejudic:d by a voluntary winding-up conducted by the present 
liquidator. The company had various contracts in hand, and received 
payment from time to time as the work proceeded. Supervision implied 
that the liquidator would have to go to Court for directions in the various 
matters. | l 

Having heard the views of opposing counsel and of opposing creditors, 
his LORDSHIP said petitioners had not made out a case of prejudice, 
and were not entitled to a compulsory order. There was nothing against 
the present liquidator (Mr. Littlejohn), so all he could do was to make a 
supervision order. 


National Electric Wiring Oo. v. Miller. 


A Divisional Court (the Lord Chief Justice and Justices Wills and 
Kennedy) on Monday and Tuesday heard this appeal of plaintiffs from a 
de ision of Judge Smyly at the Shoreditch (London) County Court. 

Mr. BAILHACHE, for appellants, said that the action was brought by 
the company for the wrongful removal of a “ free" wiring installation 
put into a house of which defendant was landlord, the installation being 
put in at the request of a former tenant. The company’s agreement 
was with the former tenant, but at the foot of the agreement was a 
memorandum signed by or for the landlord (the defendant). The 
memorandum was in the following terms :—‘ I, the undersigned, being 
the landlord of the above-named consumer, and being the owner of the 
premises, hereby consent to the installation of wires and fittings in the 
said premises upon the terms and conditions of the above agreement, and 
agree that the said wires and fittings shall not be removed withóut the 
consent of the Council and Wiring Company in writing." The fittings: 
were removed by the tenant who succeeded, and plaintiffs were suing the 
landlord for breach of his agreement with the company. These agree- 
ments were always subsidiary to what were called the head agreements." 
The municipality or company obtained powers to supply electricity, and 
they, in many cases, entered into agreements with a wiring company to 
put electric installations into houses in their district upon terms, these 
terms being embodied in the agreements with the consumer. 

The LORD CHIEF JUSTICE: Is it agreed that the defendant (the 
landlord) is bouod by the memorandum ? 

" Mr. BAILHACHE : That is the point. The County Court judge says 
e is not. 

The LORD CHIEF JUSTICE : On what ground ? 

Mr. BAILHACHE: He decided that the memorandum was a licence 
and not an agreement. A point was taken in the Court below of the 
power of the defendant's son to sign the agreement on his father's 
behalf, but that point was effectually disposed of by the admissions in 
the County Court action. The agreement is made between three parties, 
the supply undertakers (Metropolitan Borough of Hackney), the Wiring 
Company and the consumer, and stipulated that the Wiring Company 
put in the installation free of any initial expense, the consumer having the 
option of buying the installation. Until so bought, and so long as he 
uses the installation, he pays a rent for it. It had been held that the 
word “ used" meant opportunity to use." As against the original con- 
sumer, 80 long as the installation was in situ the Wiring Company was 


! entitled to rent for the opportunity of user, but if the installation 
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had been removed, then it was open to the consumer, so long as he had 
not himself removed it or authorised the removal, to say I shall no 
longer pay you any rent because I do not, in fact, use the installation 
and my opportunity to use it has gone." On the strength of agreementa 
of this kind many thousands of pounds had been invested in these instal- 
lations, so that it is important to have it decided exactly what the land- 
lord's liability under these agreements is. The amount involved in this 
case was small—about £3. 4s. 

The LORD CHIEF JUSTICE : The new tenant was not a party to the 

pulling down ? 
- Mr. BAILHACHE: No. With regard to the words “agree that the 
said wires and fittings shall not be removed "' that was an undertaking by 
defendant.that the installation should not be removed. Of course, some 
limitation must be put on this principle. Ifa burglar broke in and stole 
the fittings, the landlord would not be liable for that. His (counsel's) 
contention was ihat that was an undertaking by defendant that the 
fittings, &c., should not be removed by his tenants. 

Mr. Justice WILLS: Ithink that, as soon as this discussion becomes 
known, you will get no landlord to sign such an agreement in future. 

Mr. BAILHACHE: What plaintiffs want is to be protected against the 
very pe which has happened in the present case. The only person 
who could protect was ihe landlord, and the landlord had made an 
agreement io do so with the Wiring Company. There was nothing in 
the world to prevent him making a similar agreement with the new 
tenant that he himself lets in. In the present case the defendant had 
not protected plaintiffs at all. Ifthe defendant did not mean to undertake 
an obligation of this kind, why did he not put into the agreement sub- 
mitted to him that the wires and fittings should not be removed by him 
or without his consent ? 

Mr. ELDON BANKES, K.C., then argued in support of the County 
Court judge's decision on the point of construction. 

The LORD CHIEF JUSTICE, in giving judgment, said he never 
desired to send & case back, but it was practically impossible for them to 
give a satisfactory judgment in the present case without the facts being 
further stated, especially in view of the argument that there was a con- 
tract in the present case. A good deal might turn upon what the actual 
position of the landlord was. All he said was that it was impossible for the 
Court to say that this was a licence only. He agreed with Mr. Bailhache's 
argument that the words agree,“ &., did import a contract of some 
kind or other, but he thought a very grave question would arise as to the 
contract itself. There would also be some question as to the agency of 
the person who signed the agreement for the landlord. He thought that 
before the Court attempted to say what the rightsof the parties were, 
the case must go back for further investigation, and must come up again 
on an agreed state of facts. The costs of the appeal as well as the costs 
of the trial to abide the result of the second trial. 

Justices Wills and Kennedy concurred. 


National Telephone Oo. v. Eardley. 

. At Birmingham County Court on Monday, plaintiffs sued a local 
solicitor (Mr. E. J. Stanbury Eardley) for £10, one year’s telephone 
rental, Defendant counterclaimed £2. 14s. 1d. for failure of considera- 
tion for a period during which he was cut off from the Use of the telephone. 

Mr. WALKER, who appeared for the company, stated that under the 
agreement the company were entitled to payment of the annual subscrip- 
tion in advance, and they also had the right without prejudice to discon- 
nect the instrument if payment were not so made. As to the counterclaim, 
he submitted that the consideration had not failed. The instrument, 
which constituted the major part of the consideration, still remained in 
the office, and, that being so, defendant was not entitled to sue for the 
failure of part of the consideration. 

Evidence having been given, 

Mr. PRITCHETT (for defendant) submitted that there was no power 
to recover rent for the period during which the instrument was dis- 
connected There ought to be a deduction from the full rent proportionate 
to that period. He had offered to pay £10 less that sum, and he sub- 
mitted that it was unjust for a company to be allowed to deprive a 
customer of the use of his instrument and choose their own time for 
suing him. l 

His HONOUR (Sir R. Harington), in giving judgment, said that he 
must follow the decision of the superior Courts, but he was bound to say 
that, independently of those decisions, he would have come to the same 
conclusion on the agreement. On the day when the year commenced 
the company had a right to recover £10, and they might have recovered 
it at once by bringing an action. They, however, reserved by their 
agreement a right to disconnect anyone whose subscription was in arrear 
without notice and without prejudice to the other clauses of the agree- 
ment—viz., their right to recover in advance. Nothing had happened 
to deprive them of their rights under the agreement. He had no option 
but to give judgment for plaintiffs, with costs. 


ee — 
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Employers’ Liability. 

-At Brompton (London) County Court on Monday, Judge Stonor and a 
jury heard an action brought by a fitter's mate, named Burr, under the 
Employers’ Liability Act, against the Underground Electric Railways 
Co. of London, claiming £261. 6s. as damages for personal injuries 
alleged to have been sustained owing to negligence on the part of defen- 
dants or their servants. It appears from counsel’s statement that Burr 
had been engaged to assist in unhooking and lowering heavy tackle, and 
in the course of the work had received an injury to his hand, partly 
incapacitating him from following his employ. The evidence for the 
defence went to show that the work of moving the tackle was carried 
out in the usual manner, and that the accident arose from no cause over 
which defendants had control, but was due to the fault of plaintiff. 


The jury found that plaintiff met with his injuries through “a pure 
accident." This was a verdict for defendants, for whom Judge Stonor 
gave judgment, with costs. i" . 
Under the Workmen's Compensation Act plaintiff was awarded 16s. 
per week (as half his usual wages), dating from a fortnight after the 
accident to the present time, and 10s. per week so long as he is prevented, 
by the effects of the accident, from following his ordinary employment. 


Knight v. Isle of Wight Electric Light and Power Co. l 
In the Chancery Division on Friday, Mr. Justice Joyce directed this 
motion (to sequestrate defendant company for committing a breach of an 
injunction to abate a nuisance) to stand over until 29th inst, as the 
aflidavits were not complete. 


National Blectric Traction Oo. (Ltd.) 
On Tuesday, when Mr. Justice Buckley reached the petition for the 
winding-up of the above company, it was announced that the petitioner’s 
debt had been satisfied, and the petition was dismissed. 
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APPOINTMENTS VACANT AND FILLED. 

A competent designer of alternate-current generators, motors and 
transformers is wanted by Messrs. Vickers, Son and Maxim, River 
Don Works, Sheffield. Applications to electrical department. See 
advertisement. 

An assistant lecturer and demonstrator in engineering is required 
at Merchant Venturers' Technical College, Bristol. Salary £170, 
which may raise to £220. Particulars from the Registrar, to whom 
applications by April 80. See advertisement. 

There is a vacancy for a pupil at the Cromer electricity supply 
station. Applications to the manager. See advertisement. 

Aldershot Urban District Council require an assistant electrical 
engineer at a commencing salary of £80 per annum. Applications 
to the clerk (Mr. W. E. Foster) by May 2. See advertisement. 

Exeter Council require a shift engineer for their electricity 
station. Applications to town clerk (Mr. Geo. R. Shorto) by May 4. 
See also advertisement. 

Partick electricity departinent require an assistant mains superin- 
tendent. Applications to the burgh electrical engineer, Mr. H. B. 
Maxwell. See advertisement. 

The Governors of Woolwich Polytechnic require a head of the 
department of mechanical and electrical engineering, also first and 
second assistant; acting head of department of mathematics and 
experimental physies, also senior and junior lecturers and demon- 
strators; head of department of chemistry and metallurgy and 
assistant lecturer and demonstrator. Applications to the principal 
(Mr. Wm. Gannon, M.A.) by April 26. 

A lecturer and demonstrator in electrical; engineering is required 
at the School of Engineering, Electricity and Technical Science, 
Canterbury College, University of New Zealand. The appointment 
will be for three years; salary, £900.  Particulars, &c., from the 
Agent-General for New Zealand, 18, Victoria-street, London, S.W. 
Applications by 28th inst. 

A second foreman is required in the instrument room at the 
Indian Government telegraph workshops at Alipore, Calcutta. 
Forms of application from the Director-General of Stores, India 
Office, London, S.W., by May 10. 

An assistant engineer is required for Bolton tramways depart- 
ment. Applications by 29th inst. 
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Mr. Hugh Ramage, B. A., A. R. C. Se., F. I. C., of St. John's College, 
Cambridge, has been appointed by Norwich Town Council as 
organiser of higher education and principal of the technical insti- 
tute at a commencing salary of £400 per annum. 

Mr. J. S. D. Moffett has been appointed manager of Rochdale 
Corporation tramways at £300 per annum. 

Mr. Fred. Williams of Maidstone has been appointed assistant 
electrical engineer at Leek. 

Aberfeldy.—The Electric and Water committee are to consider 
and report upon a proposal submitted by Messrs. Cumming and 
Duff for the erection of electricity works and for the conversion of 
the railway between Aberfeldy and Ballinluig to electric traction. 


Abyssinian Telegraphs.— A new telegraph line has been opened 
between Massawah, Asmara and Addis Abeba, 800km. in length. 
The line has been constructed by the Italian Government by 
arrangement with that of Abyssinia. 


Argentina.—The Compafiia Alemana Transatlantica de Elec- 
tricidad offer to supply electric current for lighting the port of 
Buenos Ayres at 84c. gold per unit. The cost of energy now supplied 
from two Government stations is 8c. gold per kilowatt hour. 

Buenos Ayres Municipality are considering the question of 
imposing a heavy tax upon telephones in the city. 

‘The Great Southern Railway Co.'s power station is in an advanced 
state, and the Rosario Railway Co.’s generating plant has arrived at 
Buenos Ayres. The consulting engineers (Messrs. Livesey, Son 
and Henderson, of London) are sending out a representative to 
superintend the installation of these and the Western Railway plants. 

The construction of an extension nearly 2 miles in length, from 
Belgrano to Nuñez, has been commenced by the Buenos Ayres and 
Belgrano Tramways Co. 


Beeston.— The Board of Trade have postponed, until June, 1905, 
consideration of the question of revoking the Council's electric 
lighting order, 1902. N 

Belfast.— The tramway company and the Corporation have 
come to terms as to the purchase of the company's undertaking by 
the Corporation. The Corporation Tramways Bill will now proceed 
unopposed. 


Bermondsey (London). The Council recently called the attention 
of the Board of Trade to the decision in the case of Colwell and 
others v. St. Pancras Borough Council" (reported in our issue of 
Feb. 12), and requested the Board to promote legislation to obviate 
the prejudicial effect of this decision. The Board has intimated 
that the question is receiving their attention. The Council will 
send representatives to the conference convened by St. Pancras to 
petition the Board of ''rade to promote legislation enabling elec- 
tricity undertakers to acquire land compulsorily for electricity 
generating works. 

Bethnal Green (London).—The Council have definitely decided 
to proceed with their electric lighting scheme, estimated to cost 
nearly £100,000. Messrs. R. Hammond & Non are the consulting 
engineers. 

Bridlington.—The laying of the electric lighting mains was 
commenced on Tuesday. 

Burslem —In reference to the note which appeared in our last 
issue under this heading, the position is that the Electric Lighting 
committee on Wednesday week decided to adopt a scheme prepared 
by the consulting and borough electrical engineer (Mr. Ashton 
Bremner) for combined destructor and electricity supply works. 
Mr. Bremner is solely responsible for the scheme. | 


Burton-on-Trent.—The Corporation have authorised application 
to the Local Government Board for sanction to a loan of £15,665 
for electric lighting extensions. 


Dunfermline.—Mr. J. Alex. Bell, city electrical engineer of 
Aberdeen, has been retained to advise the Dunfermline Council on 
the subject of electricity supply. 

Caxdiff.—In a report, the borough electrical engineer and tram- 
ways manager (Mr. Arthur Ellis) states that the net profit on the 
electric lighting undertaking for the past year was about £2,500. an 
increase of 41 per cent. compared with the previous year. 


OCarnai von.— An inquiry was held here on Wednesday into the 
application of the Corporation for sanction to borrow £17,000 for 
electricity supply. 

Mr. Elis Griftith, M.P., for the Council, said a provisional agree- 
ment had been entered into with the National Electric Construction Co. 
for erecting and maintaining the works for a period of years. The Cor- 
poration would provide capital and the company would pay interest and 
sinking fund (£510 per annum). The Corporation would have the option 
of taking over the undertaking at 10,15 or 20 years. If the receipts 
were more than £1,530 a year the Corporation would get whatever 
surplus there was. The company would maintain the plant, and the 
Corporation had satisfied themselves as to the financial stability of the 
company. The Council's electrical engineer had reported favourably 
upon the company’s scheme. 


application. | 


The Mayor (Councillor Thomas), the borough accountant, the boro 


ugh 
treasurer and other local witnesses gave evidence in support of the 


The Manager and Secretary of the company (Mr. W. B. Cownie), said 
his company had carried out many contracts for various Government 
departments and local authorities. 

The Council's consulting electrical engineer (Mr. T. P. Wilmshurst, of 
Derby) gave technical evidence. 

Ohester.— The Lighting committee have reduced the candidates 
for the position of city electrical engineer, in succession to Mr. F. 
Thursfield, to six, who will be interviewed by the committee, and 
three or four names will be submitted to the Council for final selec- 
tion. The names of the gentlemen left in are W. J. Bache (Glou- 
cester), S. E. Britton (Motherwell), L. R. Lee (senior assistant at 
Manchester), H. Richardson (Dundee), S. D. Schofield (Shipley) 
and P. S. Thompson (Malvern). The salary attached to the 
appointment is £800 a year, rising by £50 & year to £500. 


City of London.—The Court of Common Council have made an 
arrangement for the supply by the City of London Electric Lighting 
Co. of current at 8d. for lighting and 2d. for power to the Guildhall 
buildings and the Corporation’s premises at Great Tower-street. A 
proposal to re-wire the municipal buildings and to commence by 
expending £200 on the re-wiring of the art gallery was referred to a 
committee. 


Customs Duties.—The Swedish Riksdag has passed the bill 
imposing an ad val. duty of 15 per cent. on imported electrical 
machinery. 

Machinery and apparatus for electric locomotion and for electric 
street lighting are now admitted free into British Guiana. 

A duty of 4s. 1d. per cwt. has been fixed by the Swiss Customs 
department upon imported electric locomotives. 


Dalkeith.— Messrs. Crompton & Co. agreed some time ago to 
establish electricity works here, but the Council now demur to the 
price per unit quoted for lighting the municipal buildings (44d. per 
unit), and also object to giving a guarantee as to the number of 
hours the street lamps will be alight. The company decline to 
reduce the price, and suggest 3,000 hours per annum as the minimum 
for the use of the street lamps. If these terms are not agreed to, 
the matter will go to arbitration. 


Darlington.—The Electric Lighting and Tramways committee 
decided to give notice of intention to press for the penalties from 
the contractors for delay in the equipment of the electric tramways. 
It was also decided to levy a rate of 1d. to cover the anticipated loss 
on the first year’s working. A sub-committee has been appointed 
to consider the questions of free" wiring, supply of motors, &c. 


Blectric Working on the Stage.—It is said that the new variety 
hall about to be erefted on the site of the old Lyceum Theatre, 
Wellington-street, Strand, London, is to be fully equipped with 
plant for working the stage apparatus electrically. 


Exhibition.— Finchley (London) Council have decided to hold an 
exhibition of electrical fittings, &c., from 20th to 28th prox. 


Pinchley.—The first six months’ working of the Electricity 
department has resulted in a small deficit of £280. 


Fulham (London).—On Wednesday the Lighting committee 
notified that Mr. A. J. Fuller, the borough electrical engineer, had 
communicated to the committee as to the urgency of making pro- 
vision at the generating station for the increased anticipated demand 
for current next winter. 

They (the committee) had given instructions for full reports to be pre- 
pared showing the financial position of the undertaking, and Mr. Fuller 
was to submit plans and particulars of his complete scheme of extensions. 
The commiitee recommended that one 750kw. Curtis turbine generating 
set be installed on temporary foundations at a cost not exceeding £7,00U. 

The recommendation was agreed to. l 

The same committee reported that as difficulties were experienced by 
local authorities in complying with the requirements of the Postmaster- 
General as to the preparation of plans of electric light mains, &c., a con- 
ference of municipal authorities owning electricity undertakings had been 
held, and a deputation was appointed to wait upon the Postmaster-General., 
This deputation had come to an agreement with the Postmaster-General 
which involved the purchase of two sets of plans of the whole borough 
to the scale of 10ft. to the mile. All existing scales will be entered up 
on these plans, one copy to be retained by the Council and the other by 
the Postmaster-General. With regard to future scales, the Postmaster- 
General has agreed to return to the local authorities such sheets as may 
be required from time to time for the purpose of having them made up to 
date. The purchase of these plans will cost £50, and their completion 
will employ a temporary assistant at 30s. a week for three months. The 
committee recommended that the foregoing expenditure be sanctioned 
subject to the full conference of local representatives approving the 
arrangement come to. 

This recommendation was also adopted. 

Glasgow.—A decision has been given by Mr. R. Jackson, assessor 
of railways and canals, on the question of the rating of the Corpora- 
tion tramways. 

. Mr. Jackson states that it is difficult at such an early stage of the 
development of electric tramways to determine “the probable annual 
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average cost of repairs, insurance and other expenses necesssry to main- 
tain the undertaking." Having examined the published accounts of the 
Tramways committee, and given due weight to the representations of 
parties and to decisions bearing upon the questions in dispute, he thinks 
that the deduction to which the Corporation were entitled in respect of 
expenses (including rates and taxes) specified in sec. 37 of the Poor Law 
Act, 1845, from the gross rent or value of the undertaking for 1903-4 
should be 36 per cent. of said gross rent or value. The decision means a 
saving to the Tramways department of about £4,000 per annum. 

Gravesend.—In consideration of extra services, the Council have 
granted their electrical engineer (Mr. C. F. McInnes) an honorarium 
of 50 guineas. 

Grays.—The salary of the Council's electrical engineer (Mr. E. D. 
Long) has been increased by £25 per annum. 

In future consumers are to have the option of being charged at & 
flat rate of 5d. per unit, or 7d. and 8d., against 7d. and 4d. as 
heretofore. 

Hammersmith (London).—A report upon the position of the 
electricity department was presented to the Council on Wednesday 
by the borough electrical engineer (Mr. G. Gilbert Bell), in which 
it is stated that the capacity of the present plant is only 50,000 8 c.p. 
lamps, and that there is a practical certainty of this being exceeded 
during the coming winter. 

Mr. Bell thinks it would be wise to plan a complete scheme before 
proceeding with any portion of the extensions, so that the present and 
each future extension would form a portion of one large station capable 
of generating current in the most economical manner. He suggests the 
building of an entirely new boiler house ío contain 12 boilers with 
economisers, forced draught apparatus, feed pumps, air and water 
heaters, &c., these boilers delivering superheated steam into an engine 
room built at the north end of the boiler house and forming a continua- 
tion of the present engine room where the new generating machinery 
will be fixed. There would be room for another boiler house, and a 
further extension of the engineroom would form the completed generating 
station so far as the present site would allow. That was upon the 
assumption that the turbine generating sets are found to be satisfac'ory, 


in which case the arrangement would, he thought, enable them to instal. 


machinery having a total capacity of 17,000kw. when completed. 
He estima'es that a higher ratio of increase must be allowed for in 
coming years owing to the lower rate at which current will be supplied 
inducing a greater demand. It was necessary to commence carrying out 
the following section at once—viz., two boilers capable of supplying a 
total of 40, 000lb. of steam per hour, with the necessary forced draught 
apparatus, feed pumps, economisers, air and feed water heaters, steam 
piping, &c., and two generating sets giving an output of 1,50)kw. each 
under normal load. Those sets could easily be installed if it was decided 
to have steam turbines instead of slow-speed reciprocating engines, 
but if turbine manufacturers are unable to offer auy advantages 
over slow-speed engine builders, and it was decided to adopt a dupli- 
cation of present sets, then it would be necessary tə extend the 
present engine room in order to accommodate two sets of that size. 
Those two sets would more than double the present capacity of the 
station. Mr. Bell estimates the probable cost of immediate requirements 
would be as follows :—Two boilers (including brickwork, feed water heater, 
economisers, forced draught plant, feed pumps, piping, &c.), £12,100 ; 
two 1,500kw. steam turbines, £20,000; ash conveyor hopper, feed water 
reserve tank, battery, boosters, foundations, steel chimney, flues, exten- 
sion of condensing main, &c., £5,900, contingencies, £2,000; total, £40,000. 
He suggests that the specification be an open one in order to allow con- 
tractors to quote for various types of plant under strict guarantees. 

Consideration of this report and of a recommendation by the 
Electricity committee for its adoption is postponed. 

In another repoit Mr. Bell states that at present the electrical 
department i 

Has several consumers whose accounts for electricity amount to over 
£600 per annum cach, and, as most of those are largely extending 
their works, the question of taking the whole of their power supply 
from the department or putting down their own plant is receiving 
consideration. Therefore ke considers it an opportune moment to 
give every inducement to those large consumers to take further 
supplies from the department, and he suggests offering substantial 
discounts when the accounts reach a certain sım per annum.  ljd. 
per unit without discounts (Mr. Bell continues) does not compare very 
favourably with gas or steam for large powers constantly working, 
so that the department had to rely entirely upon the subsidiary 
advantages (which are slight so far as large consumers are concerned) for 
the balance to be in their favour. For small consumers, who only use 
their motors for short periods during the day, 1}d. per unit was a reason- 
able price, but for large consumera, whose load was practically steady 
throughout the regular working hours, greater advantages must be offered 
to induce them to increase their consumption. 

Power was given the committee to negotiate special agreements 
for the supply of electricity in bulk to large consumers for power 
upon the following terms :— IE 

Supply to be given at a uniform rate of 1d. per unit, winter and summer 
alike, for & minimum period of five years on the understanding that the 
whole of the consumer's power supply is taken from the Council, the 
minimum amount of current consumed to be 200,000 units per annum, of 
which the consumption for lighting must not exceed 10 per cent. In 
order to induce present consumers to continue increasing their demands 
for electricity for power at the existing price (14d. per unit) the following 
discounts be allowed: 5 per cent. when the electricity account reaches 
£250 per annum, 10 per cent. on £500, 15 per cent. on £750, 20 per cent. 
on £1,000, 25 per cent. on £1,250 and 33j per cent. on £1,500, each 


year to be considered separately and no agreement to be made for more 
than one year. 
It was resolved to obtain, ata cost of £124. 103.,an Andrews’ discrimi- 
nating transformer for the protection of duplicate feeders. | 
À motion that the arc lamps be kept alight all night instead of being 
extinguished as at present at 1 a.m. was carried. 


Hampstead (London).—The capital expenditure on the electricity 
department has increased during the four years Hampstead has 
been & borough council from £160,000 to 4350, 000, and the con- 
sumers have increased from 1,671 to 3,600. 

In regard to the plans of electric lighting mains, &c., required by the 
Postmaster-General at a scale of 10ft. to the mile, the Borough Council 
have approved the Lighting committee’s recommendation that the elec- 
trical engineer (Mr. Cottam) be instructed for the present to follow the 
custom already adopted as they found there were no ordnance survey 
maps of London to the required scale, and that the sketches with dimen- 
sions at present supplied gave more information than could possibly be 
put on a 10ft. scale plan. (See also Fulham Note on this subject.) 

The Council have decided to support Poplar Council in their endeavour © 
to get the Board of Trade to introduce a bill to amend the nuisance clause 
in Provisional Electric Lighting Orders, and to give undertakers power to 
acquire compulsorily property adjoining generating stations. 

The charge for electric current for power has been reduced to 2d. per 
unit for first 80 units, 19d. for next 80, 13d. for next 140 and 14d. for all 
units above 140. The Council have also decided to enter into arrange- 
ments with contractors for letting out electric motors on hire. 

In & communication received by the Council from the Postmaster- 
General on the subject of placing telephone lines underground, it is stated 
that there is an electrica! objection to placing short sections of telephone 
line underground ; that circumstances will not justify him in placing a 
certain proposed line underground; and that, as the number of sub- 
scribers was not likely to be large, it was improbable that the wires would 
look unsightly. To meet the wishes of the Council, and to preserve the 
amenities of the locality, he was, however, prepared, as an exceptional 
case, to erect light ornamental iron poles, and to paint them any colour 
desired by the Council, 


Hey wood.—The arbitration proceedings to settle the conditions of 


"working the tramways in Heywood, Bury and Rochdale, recently 


acquired from the local company, will take place at the end of May. 


Hove.—The Council have decided to curtail their original scheme 
for laying mains on the solid system in the Aldrington district, and 
the Board of Trade. have been asked to approve the modified scheme. 
Negotiations are proceeding with Brighton Corporation and tho 
Hove Electric Lighting Co. for a supply of current. 


Ilford.—The Council's electric tramways carried during the first 
year’s working 5,056,461 passengers, 1,901,551 being halfpenny, 
1,829,574 penny, 394,732 three-halfpenny, 758,409 two-penny and 
172,194 workmen's fares. The average daily takings were £60. 12s. 5d., 
and the receipts for the year were £22,587. 178. Id., added to £607 
for advertising on the cars. 


Kalgoorlie (Western Australia).—The receipts of the municipal 
electricity department last year were £14,414, the expenses £10,708. 
The station has a capacity of 536kw., and for street lighting there 
are 88 arcs and 520 incandescents. A new 200kw. steam turbine 
generator and a 250 H r. boiler are being put in to meet the increasing 
demand for current. 


Lambeth (London).—'lhe large hall of the Lambeth baths is 
supplied with electric energy by the South London Electric Supply 
Corp., and the Borough Council have also independent plant, but the 
London County Council have now made the following requirements :— 

(1) That both the Council's and the company's current for the licensed 
portion of the building shall be entirely separated from the supply for the 
unlicensed portion, and shall, moreover, be controlled from separate 
switchboards and pass through separate main fuses; (2) that either an 
alternative light for the licensed portion of the building shall be installed, 
or that an undertaking shall be given that the Council’s private plant 
shall be kept running whenever the hall is in use for public entertain- 
ments; (3) that a skilled electrician shall be employed on the premises at 
all times when the hall is in use; (4) that a few (specified? defects in the 
installation shall be remedied and the re-wiring of the premises completed. 
Orders have been given for the re-wiring of the building. With 
regard to the secondary supply required in (2) the Baths committee 
are considering the advisability of laying on gas instead of adopting 
what they believed would be the more costly expedient of running 
the Council's plant whenever the hall was engaged. 


Leicester.—The first trial trip over the new municipal electric 
tramways took place on Wednesday. 


Leigh (Lancs ) — The Council have engaged Mr. G. F. Metzger to 
advise as to the steps to be taken for the most economical working 
of the electricity undertaking in the future, and the application for 
sanction to borrow £8,080 for electric lighting extensions has been 
temporarily postponed. 

Light Railway.—The Light Railway Commissioners have issued 
the draft of the Bradwell and Castleton Light Railway order. The 
company has a capital of £56,000 in £10 shares, and five years are 
allowed for the completion of the line. 

Londonderry-Moville Light Railway.—The Judicial committee 
of the Irish Privy Council have granted the application of the pro- 
moters for an order approving the construction of a light railway 
between Londonderry and Moville. 
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Lowestoft.—The borough electrical engineer (Mr. G. A. Bruce) 
reports that there are now 445 private consumers connected to the 
mains, representing 28,896 8 c.p. lamps. 


Manchester.—The accounts of the electricity departinent for the 
past year and the estimates for the current year have been issued. 

The total expenditure for the past year was £261,850. Running charges 
amounted to £53,196 for an output of 28,953,159 units, compared with 
£48,489 for 17,400,223 units in the previous year, or 0:44d., as against 
0:'67d. per unit. The saving was mainly due to reduced consumption of 
coal, oil, waste, water, &c., and to the plant costing less for maintenance. 
Fixed charges were £208,654, which, divided by the aggregate of con- 
sumers' maximum demands (measured at the generating stations), 
equalled £12. 1s. per kilowatt, compared with £140,365 or £10. 19s. per 
kilowatt. The additions are principally for (a) distribution wages from 
£7,525 to £12,448, caused by the 20 new sub. stations being fully manned 
and used during the whole year; (b) rents, rates and taxes from £12,172 
to £15,419; (c) interest and sinking fund from £70,538 to £107,727 ; 
(d) £25,00) for renewals. Management expenses showed a substantial 
reduction, from £14,615 to £11,766. The income for the last two years 
was, 1902-3, £178,285; 1903-4, £246,457; increase £68,172. From 
the sale of current for power the income was £13,830, or £1,766 less than 
last year, notwithstanding the incr: ase of 766,511 units in the quantity 
sold, which was due to the reduction in price. 

The estimates for the current year put the increased sale of current as 
follows :--On lighting, 20 per cent.; on power, 35 per cent.; on trac- 
tion, 7 per cent. It is expected that £25,000 further will be available for 
transfer to renewal suspense account. On capital account the committee 
propose to spend £10,600 on buildings and machinery at Dickinson- 
street, £4300 at Bloom-street, £82,000 at Stuart-street (building, 
machinery, railway, &c.) and £42,700 on buildings, transformers, &c., 
at distributing stations. £45,000 is down for mains, £5,000 for meters 
and £3,500 for motors, a total of £193,100 £54,000 is needed for sinking 
fund, £66,500 for interest, £19,130 for rents, rates and taxes, £23,430 for 
repairs, Maintenance and renewals of buildings, machinery and mains, 
£40,950 for coal, £8,020 for oil, waste, water, engine room stores, &, 
£14,700 for wages and salaries, £13,400 for distribution cost and £6,650 
for management. 

The Tramways committee estimate that the traffic receipts will this 
year amount to £635,583, making, with miscellaneous revenue (including 
payments from Salford) of £5,082, a total of £640,665. For the year 
ended March 31, the approximate income was £611,830. 12s. 3d. It is 
estimated that this year’s expenditure will be £434,903, including power 
expenses £110,563, traffic expenses £211,021, rent of tramways £21,390, 
repairs and maintenance £51,054, general expenses £39,875. Interest 
on loans, &c., require £50,033, sinking fund £34,822, renewals £51,600, 
depreciation and reserve £19,307, leaving a surplus of £46,000. Last 
year's expenditure was £191,880. 17s. 9d. On capital account the expen- 
diture was £356,493, including land and buildings £4,409, cars and car 
equipments £67,000, permanent way, &c., £7,500. 


Middlesbrough.—The Council have declined a recommendation 
to adopt a flat rate of 4d. per unit for electric current. 


Motormen's Wages.—The North Eastern Railway Co. have 
come to the following arrangement as to the wages and working 
hours of motormen on their new electric trains :— 

1. The work of motormen shall be retained in the locomotive department. 

2. Engine drivers who feel disposed to apply for transfer from steam 
engines to the motors shall be accepted, ind be paid the maximum rate 
for motormen. 

3. The terms of pay and service shall be as follows :—First year, 32s. 
per week ; second year, 34s. ; third year, 36s. ; fourth year, 39s. 

4. Uniform to be supplied by the company, the day to be a 10 hours 
one, each day standing by itself, and time and a quarter to be paid for 
overtime. 

Municipal and Oounty Olub.—The Lord Mayor of London will 
be the guest of the evening at the house dinner of this club to b 
held at the Club House, Whitehall-court, on May 19. | 


Municipal Telephony.—A difficulty has arisen in regard to 
intercommunication between the Swansea municipal telephone and 
the National Telephone Co.'s services. The Corporation claims the 
right to have its telephone system linked up with the National, the 
subscribers now reaching the number entitling the Corporation to 
intereoinmunication facilities. The company, however, insists on 
examining the Corporation's books, with a view to checking the 
number of subscribers, and this the Corporation wil] not agree to, 
as the Post Office authorities have accepted its figures. The Cor- 
poration have decided to lay cables between the company's and the 
town's exchanges, and should the company still maintain their 
present attitude, the Corporation propose to apply for a mandamus 
to compel them to grant the facilities asked for. 

Notice of motion has been given by Bailie Shaw Maxwell that 
Glasgow Corporation departments (other than the Fire Brigade and 
Police offices) requiring velephones should take them exclusively from 
the Corporation telephone department. 


Newcastle-on-Tyne.—The chairman of the Tramways com- 
mittee (Councillor Cail) and Councillor Gillespie have resigned 
membership of the committee :— 

It appears hat the committee appointed six representatives to attend 
the conference of municipal authorities on running powers (reported in 
another column) and Messrs. Cail and Gillespie, who were not chosen, 
then resigned their seats. 


Newton Stewart.—Aft r considering an electric lighting scheme 
prepared by Mr. John Gordon of Glasgow the Council decided to 
ascertain whether a company would undertake the work. 


Norwich.—To givo the Electricity committee an opportunity of 
experimenting with strect electric lighting notice has been given to 
the British Gas Light Co. of intention to purchase the ordinary 
street lamps in several thoroughfares. 


Penrith.—The Council are proceeding with their electric lighting 
scheme, and application has been made for sanction to a loan. 


Perth.— The Council have disapproved the action of the Special 
Provisional Order committee in adding a clause for borrowing 
£10,000 for tramways. | 


Poplar (Gondon). —Cable extensions, estimated to cost £2,867, 
have been authorised by the Council. 


Postal Telegraph Clerks’ Association.—At the annual con- 
ference of this association which concluded its sittings at Liverpool 
& few days ago. 

Mr. J. Anprews, the president, in his address, said the telephone service 
was represented at the conference for the first time. Referring to the 
appointment of & committee of business men to inquire into the wages 
question, &c., he remarked that it was admitted that the telegraph service 
was not conducted on business lines or for making large profits, but with 
& view to the benefit and convenience of the public. In that case there 
seemed no necessity to pick a jury of business men to inquire into the 
sufficiency of wages. What they asked for was a committee of the House 
of Commons. While the official witnesses had access to all necessary 
information the men were refused the same privilege. | 

Resolutions were passed urging the Postmaster-General to abolish the 
practice at certain offices of compelling operators of both sexes to enter 
in the time book all reliefs from the instrument room, and that not less 
than 30 minutes’ relief should be allowed to telegraphists on all duties of 
eight hours, irrespective of any other privileges granted, and protesting 
against the entire abolition of meal reliefs on certain divided attendances, 
&c. Another resolution was passed protesting against the continued 
refusal of the Postmaster-General to restore the £190 maximum promised 
to London and other telegraphists ; against the widespread stagnation in 
promotion, suggesting revisions at intervals of not more than three years ; 
against the passing over of competent men for promotion and a refusal 
to state the reasons or allow access to official endorsements ; against the 
refusal to concede risk allowances to counter telegraphists ; against the 
taking in secret of departmental evidence before the Wages committee ; 
and reaffirming the previous decision of the Association to press for the 
appointment of a Select committee of the House of Commons to investi- 
gate these and all other causes of dissatisfaction in the postal telegraph 
service. 

A resolution was adopted expressing the opinion that the time had 
arrived when the charge for inland telegrams should be 3d. for 12 words 
and 4d. for each additional word. It was also decided to ask for a weekly 
half holiday for telegraphists and for a calendar month’s annual leave 
for all who had reached the salary of £150 per annum. 

(Altogether the conference appears to have been engaged in a compre- 
hensive review of the P.O. telegraph situation. But what particular 
right has such a body as the Telegraph Clerks’ Association to advise on 
the question of 3d. telegrams ?) 


Railway Electrification in Australia.—Mr. T. Bent, the new 
Premier of Victoria, has consulted & local electrical engineer as to 
the conversion of the suburban railways and tramways to electric 
traction. Preliminaries for a similar conversion of the South 
Australian lines are being arranged by the Premier, Mr. Jenkins. 


Raiiways in West Africa.—The subject of the electrical working 
of narrow gauge and other railways is one which is receiving much 
attention just now in electrical circles, and the following particulars 
concerning some of the principal lines of railway in West Africa 
will prove interesting. They are extracted from a Paper read by 
Mr. F. Shelford before the Colonial Institute on April 12 :— 

In Sierra Leone a line 222 miles long has been nearly completed, 
traversing the Colony from west to east, and forming probably the longest 
continuous length of railway of 2ft. 6in. gauge in the world. In Lagos a 
3{t. Gin. gauge line, 125 miles in length, has connected up the three 
largest towns on the West Coast—Lagos, Abeokuta, and Ibadan. On the 
Gold Coast a line of 170 miles, of the same gauge, has placed Kumasi, 
the capital of Ashanti, within 16 days of Great Britain, and the French . 
authorities have connected St. Louis and Dakkar by rail, and are pro- 
ceeding with metre-gauge railways connecting Kayes and Koulikoro, 
in Senegal, Konakry and Kouroussa, in French Guinea, and Kotonou 
and Paouignau, in Dahomey. The Belgians have already connected 
Matadi and Leopoldville with a 2ft. Gin. gauge, and are proceeding with 
extensions, 

Ramsgate.— The Board of Trade have granted a provisional 
electric lighting order to the Ramsgate and District Electric Supply 
Co. which revokes the Corporation order of 1900. The Corporation 
can acquire the undertaking (on 12 months’ notice) at the end of 
seven years, the price to be value of the undertaking as & going 
concern, to be ascertained by arbitration. 

Rotherham.—The “ Advertiser" of the 16th inst. contains some 
notes on local topics by a contributor who signs himself Vulcan,“ 
and though we take no exception to the literary merit of the con- 
tribution it is clear that the writer's knowledge of electrical matters 
is limited. In his efforts to prove that the Corporation are ill. 
advised in substituting electric for gas lighting at the workhouse he 
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confuses the capital charges with the works costs of the electricity 
department. It is inconceivable that such ill-informed criticism 
can have any effect upon the Council, who appear to have secured 
a good customer in the workhouse authorities, as they will take a 
minimum of 30,000 units per annum at 3d. per unit. In a report 
recently prepared by the borough electrical engineer (Mr. E. Cross) 
upon the proposal to extend the mains to the workhouse it was 
stated that the works costs for generation of current during the 
past year was not much more than 4d. per unit. If ‘ Vulcan“ 
had known more of the subject upon which he has thus ventured an 
opinion he would have seen that the “deal” with the workhouse 
authorities is one which is likely to considerably benefit the Corpora- 
tion electricity undertaking. The ratepayers, we feel assured, will 
see the matter in this light. We regret to see such an able jour- 
nalist as Vulcan " devoting his talents to obstructing progress. 


Southampton.—The Council have reduced the price of current 
to the Tramway committee from 2}d. to 23d., and for private light- 
ing have adopted a flat rate of 44d. to consumers on the 200-voltcircuit. 


Stirling.—The Town Council have ordered a report to be pre- 
pared upon the proposal to adopt electric traction on the tramways 
within the burgh and on to Bannockburn, in addition to the 
report on the electrification of the entire line from Bridge of Allan 
to Bannockburn. 

Baillie Wylie said that £21,000, which the tramway company asked 
for their undertaking, would be a load on the capital expenditure from 
which there would be little or no return, as the existing tramways would 
be of no use. 


Stoke Newington (London).—The Borough Council have agreed 
to pay Messrs. Talbot and Stevenson a fee of 50 guineas for advising 
them upon electric lighting matters, a commission of 2$ per cent. 
for drawings, specifications, &c., and a further 2$ per cent. on 
capital outlay for supervising the work; subject to the condition 
that, if further work is proceeded with, half the fee of 50 guineas is 
to merge into any commission that may become payable. 

No objection will be offered to the use of the conduit system on 
the London County Council tramways in High-street, but the 
Council consider the necessary widenings should be paid for as a 
Metropolitan improvement. 


Stourbridge.—An inquiry was held on Thursday last into the 
ee of the District Council to borrow £16,000 for electricity 
supply. 

The Town CLERR (Mr. W. W. Goddard) said a provisional order was 
obtained in 1899. The scheme was delayed by litigation with the owner 
of the site. The destructor portion of the scheme came to a head last 
autumn, and, as the result of an inquiry, the Council received sanction 
to borrow £4,750 for a destructor, £750 for purchase of a site, £250 of 
which was to be allocated to a site for electricity works. The Council 
had under consideration a proposal for allowing.a company to contract 
for the erection of a station and supply current for a period of years, but 
a decision was only arrived at on Aug. 31 last, when it was decided to 
apply for sanction to borrow £16,000 for an electric lighting scheme pre- 
pared by Mr. J. B. Clarke, who was appointed as electrical engineer at 
£200 a year for three years and expenses for plans and specifications and 
attendance at the inquiry. Tenders had been obtained, but contracts 
had only been entered into provisionally. . 

Evidence of ratepayers in support of the application was taken. 

Mr. S. Frpp1an opposed the scheme as he contended it would mean a 
very serious loss to the town and they had distinct offers before them by 
the Midland Electrio Corpn. for Power Distribution who offered to supply 
the Council with electricity in bulk at a reasonable figure. The corpora- 
tion had laid mains to Stourbridge boundary on both sides, and had quoted 
8d. per unit on the maximum-demand system and 0:825d. per unit for 
anything over a stipulated consumption. In regard to the possibility of the 
British Electric Traction Co. purchasing power from the Council for their 
Kinver line, he had it on the authority of the manager of that company 
that within the last fortnight an agreement had been signed for the 
Midland Electric Corpn. to provide power for that company. There 
were practically no works or offices within the compulsory area that they 
could supply; the demand would depend on shopkeepers and a few 
private residents. Their largest factory had its own electric lighting plant. 
Gas was extraordinarily cheap at Stourbridge (2s. per 1,000 for power and 
2s. 8d. for light). 

The Inspector (Mr. F. II. Tulloch) said, strictly speaking, the Council 
would not be entitled to spend any of the £16,000 on mains alone, unless 
they went in for the whole scheme. Should the Council desire to do that, 
they would have to apply to the Local Government Board, who would 
decide whether or not a second inquiry was necessary. He intimated 
that, in view of a recent amended offer by the Midland Electric Corpn., and 
the nature of the opposition, it appeared to him that the whole subject 
required further thrashing out. 

Mr. SxLLxCk said that a serious loss would occur if now the Council 
could not put down electric generating plant in conjunction with the 
destructor works. A special boiler had been installed in connection with 
the destructor solely with a view to use in the generation of electricity. 

The ELECTRICAL ENGINEER (Mr. Clarke) said the boiler at present in 
position in connection with the destructor was large enough to do the 
present estimated output for 12 months. 

The Inspector : If the electrical works are not established, do I under- 
stand there will be a loss on the destructor in consequence ? 

Mr. Cuarke: The loss will be that we shall have no revenue from the 
steam the destructor is able to generate. 
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The Inspector thought all these matters should be carefully con- 
sidered by the Council, and if anyone could throw fresh light on the 
subject he should be glad to listen. He wanted the Council to give con- 
sideration to the terms of the letter which had been handed to him. They 
must weigh it up carefully. He should, he thought, tell his Board that 
the Council ought to know more about the offer of the Midland Electric 
Corpn. before a decision was e me to. 


Telephone Conference.—The Court of Common Council (City of 
London) has authorised the Streets committee to arrange a confer- 
ence at the Guildhall of representatives of local authorities in the 
London telephone area to consider the proposed purchase by the 
Government of the National Telephone Co.’s undertakings. 


Torquay.—Mr. H. Lancaster, manager of the Dolter Electric 
Traction Co., maintains (in a communication to a councillor) that 
the agreement between the company and the Council isnot invalidated 
by being struck out of the company’s bill now before Parliament. 
The company objected to the special electrolysis clause. Mr. 
Lancaster traverses the statement that the motor buses at East- 
bourne are working satisfactorily and quotes figures which put the 
working cost of the buses at 1s. 14d. per mile run, whereas tramcars, 
carrying four times as many persons, only cost Gd. per car-inile, 
exclusive of capital charges. 

Uganda.—An interesting report on the Uganda Railway, pre- 
pared by Mr. A. E. Cruickshank, traffic manager of the railway, has 
recently been published. Mr. Cruickshank concludes his report 
with the statement that light feeder railways are badly required in 
the districts served by the Uganda Railway. These light limes 
would open up large tracks of splendid country. Mr. Cruicksha nk 
suggests that 10 or 20 miles constructed yearly on economical lines 
would prove a profitable enterprise, as the districts along the route 
are thickly peopled. 


West Bromwich.— An inquiry was held here last week into the 
application of the Council for permission to borrow £2,998 for 
electric lighting extensions. 


Wireless Telegraphy. — After a number of experiments the 
Consolidation Coal Co. of Baltimore, U.S.A., have equipped their 
steamers with apparatus for the working of wireless telegraphy on 
board. The vessels are employed in towing coal barges from Balti- 
more to Boston and other parts in the north, and the apparatus is 
designed to keep the vessels in constant communication with the 
shore by means of the wireless stations along the coast from 
Annapolis, Maryland, to the Nantucket lightship. It is said that 
the system is being worked effectively by the masters of the 
steamers without expert assistance. 


Workhouse Lighting.— Newcastle-on-Tyne Guardians are adopt- 
ing electric lighting for the aged and infirm wards and hospital at 
the workhouse, and also in new buildings. Current will be taken 
from the Newcastle and District Electric Supply Co. 


renner fl 
TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Manchester Waterworks committee invite tenders for the supply, 
delivery and erection at their Longdendale works of one 90 B. H. P. 
turbine with direct coupled dynamo, switch and distribution boards, 
sluice and regulating valves, &c.; four electric motors with starting 
switches, lead-covered feeders, junction boxes, &c. ; overhead equip- 
ment of existing railway track, rail bonds, electric locomotives, &c. ; 
switch and distribution boards, conductors, incandescent lamps, &c. 
Tenders to chairman, Town Hall, Manchester, by 28th inst. 


The Metropolitan Borough of Hackney invite tenders for elec. 
tricity supply mains (feeders and distributors). Specifications, &c., 
may be inspected at the offices of the consulting engineer (Mr. 
Robert Hammond, M. Inst. C. E.), 64, Victoria-street, Westminster, 
S. W., and may be obtained on and after May 4. Tenders to the 
deputy town clerk (Mr. W. A. Williams), Town Hall, Hackney, 
N. E, before 4 p.m. May 26. Further particulars are given in an 
advertisement. 


Glasgow Corporation invite tenders for supply and erection of 
four sets of 800kw. dynamo panels. Specifications, &c., from the 
chief engineer (Mr. W. A. Chamen), 75, Waterloo-street, Glasgow. 
Tenders to town clerk (Mr. J. G. Monro), City-chambers, Glasgow, 
by May 9. See also advertisement. 


London County Council require tenders for the following switch- 
gear—viz., (a) one extra high-tension three-phase board with opera- 
ting table and instrument board, (b) one low-tension combined 
direct-current and three-phase board, (c) one combined extra high. 
tension and low-tension sub-station board, and (d) one extra high- 
tension and low-tension transformer board, and for the erection and 
connecting up of the same at the Council's electricity generating 
station at Greenwich. Tenders to Mr. G. L. Gomme, County Hall, 
Spring-gardens, S.W., by May 17. 
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Poplar (London) Borough Council invite tenders for the supply 
of cables and the supply and erection of a battery. Further 
particulars, with specifications, &c., from the borough electrical 
engineer (Mr. Percy N. Hooper), Glaucus-street, Bromley-by-Bow. 
Tenders to the town clerk (Mr. Leonard Potts), Council Offices, 
High-street, Poplar, by 9 a.m. May 7. See also advertisement. 


Birmingham Public Works committee invite tenders for supply 
and delivery of 1,000 tons 7in. tramway rails (British standard 
section No. 4) with all necessary fishplates. Drawings may be seen 
and specifications obtained from the city engineer and surveyor 
(Mr. John Price), to whom tenders by 25th inst. See also adver- 
tisement. 

The Building Committee of Visitors of Monmouthshire Asylum, 
Abergavenny, require electric lighting schemes for the institution 
and tenders for carrying out same. Particulars from the medical 
superintendent (Dr. James Glendenning). Tenders (addressed 
Chairman of Committee) to the asylum by 10 a.m. May 24. See 
also advertisement. 

Cleckheaton District Council invite tenders for the supply and 
erection of one 350kw. steam generator. Specifications, &c., from 
the electrical engineer (Mr. A. Pickersgill), electricity works, 
Cleckheaton. Tenders to the clerk (Mr. J. Armitage), Town Hall, 
Cleckheaton, by May 2. See also advertisement. 


Dublin Lighting committee invite tenders for the supply and 
erection of a steam-generating three-phase extra high-pressure 
set of plant, consisting of Belliss engine and condensing plant 
combined with 1,500kw. Dick-Kerr, E.C.C., Oerlikon or Westing- 
house alternator, steam and exhaust piping and extension to 
switchboard. Specifications, &c., may be seen at the offices of 
the city engineer (Mr. Spencer Harty), City Hall, Dublin, and 
at the offices of the consulting engineer (Mr. Robert Hammond), 
64, Victoria-street, Westminster, London, S.W., after 22nd inst. 
Tenders to the chairman, 8, Cork-hill, Dublin, by noon May 9. 
Further particulars are given jn an advertisement. 


Kilmarnock Corporation invite tenders for tramway permanent 
way construction, excavations, concrete foundations, steel rails, fish- 
plates, and special work, paving, &c. Copies of specification, forms 
of tender, &c., after April 18, from the town clerk, Mr. W. 
Middlemas. Specifications and drawings can be seen at (but not 
obtained from) the offices of the consulting engineers (Messrs. 
Kennedy and Jenkin), 17, Victoria-street, Westininster, London, 
S.W. Tenders to the town clerk’s office before noon May 17. See 
also advertisement. 

Govan Town Council invite tenders for 12 months supply of engine 
room stores, oil, &c., cables, cable accessories, bitumen, meters, house 
fuse-boxes, arc-lamp carbons, joint-boxes, motors, motor starters, 
iron castings, cast-iron pipes, ironmongery, paints, &c. Schedules 
and forms of tender from the burgh electrical engineer (Mr. T. C. 
Parsons), Helen-street. Tenders to the town clerk (Mr. A. 
Macdonald), Town Hall, Govan, by April 26. See advertisement. 


The Magistrates of the City of Utrecht (Holland) invite tenders 
for the supply and laying of a complete cable network, consisting 
of feeding and distributing mains, joint boxes, service boxes and 
other accessories. Tenders on prescribed forms, and addressed to 
the Magistrates of the city, must be delivered before May 81. Speci- 
fications and forms of tender may be obtained at the town clerk's 
office, Town Hall, Utrecht, on payment of 1s. 4d. See also an 
advertisement elsewhere in this issue. 

The directors of the Great Western Railway Co. require tender 
for the supply and erection of four 200kw. and 10 400kw. motor- 
generators (three-phase h.-t. to continuous-current 1.-t.); four 
natural-draught cooling towers; electrically and hand-driven over- 
head travelling cranes and runways; and coal and ash conveyors, 
coa] hoists and ash hoppers. Tenders to secretary (Mr. G. K. Mills), 
Paddington Station, London, W., by April 26. 

Heckmondwike (Yorks.) Electric Lighting committee invite 
tenders for feed pump and pipe work, steam traction generator, 
water-tube boiler, main switchboard panels, induced draught 
apparatus and underground feeders. Plans, &c., from and tenders 
to the consulting and resident engineer (Mr. G. H. Carter, A. I. E. E.) 
by April 26. 

The Council of the Metropolitan Borough of Hammersmith invite 
tenders for the supply of two 1,500kw. turbine or slow-speed engine 
generating sets with condensers, and high-pressure steam boilers 
with superheaters capable of evaporating 40,000lb. of steam per 
hour. ‘lenders to the Town Hall, Broadway, Hammersmith, by 
4 p.m. May 18. 

Burslem Corporation invite tenders by noon May 14 for supply 
and erection of electricity generating plant, including boilers, 
engines, dynamos, switchboard, cables, arc lamps, accumulators, 
and refuse destructor plant. 

The Urban District Council of Royton and Crompton invite 
tenders for permanent way construction. Tenders to chairman of 
Tramways committee by noon 30th inst. 

Bradford Corporation invite tenders for constructional ironwork 
for their Valley-road electricity works. Tenders by May 2, 
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Aberdeen Electric Lighting committee invite tenders for surface 
condensing plant, air pump and piping. Tenders to Mr. J. Alex. 
Bell, Electricity Works, Millburn-street, Aberdeen, by noon April 80. 

Wallasey District Council invite tenders for condensing plant. 
Tenders by May 7 to Mr. H. W. Cook, Public Offices, Egremont, 
Cheshire. 

Tynemouth Corporation invite tenders by April 80 for service 
fuses. ' | 

Buenos Ayres Municipality invite tenders up to May 80 for the 
construction of a system of overhead electric tramways between 
Buenos Ayres and Ortuzar, Devoto and General Urquiza. The con- 
ditions and other particulars can be seen at the Municipal Publie 
Works Department, Buenos Ayres. 

The Director of the National School of Industry, Buenos Ayres, 
has been authorised to spend the sum of about £1,250 in the pur- 
chase abroad of physical, mechanical and chemical apparatus, &c., 
and the Director of the National Chemical Office at Buenos Ayres 
(Dr. Luis Ruiz Huidobre) is coming to Europe with a view to the 
purchase of apparatus and materials for the use of the chemical 
laboratories over which he presides. Nearly £1,800 has been voted 
for these requirements. 


The“ Madrid Gazette" for April 16 contains the conditions of 
tender for the maintenance and working of the submarine tele- 
graph cables belonging to the Spanish Government between Cadiz 
and Teneriffe, and for certain subaqueous cables in the Canaries ; 
also for the laying of three new telegraph cables (a) between Bar- 
celona and Mallorca, (b) between Tangier and Ceuta, and (c) between 
Charafinas and Nemours. Also for the repair of the existing tele- 
graph cable between Tangier and Terifa. Tenders for these con- 
tracts are to be sent in within 60 days of April .16 to the Director 
of Posts and Telegraphs, 10, Calle de Carretas, Madrid. Specifica- 
tions and other information concerning these contracts are given in 
the Gazette." 

The ** Madrid Gazette ” for April 18 contains an order authorising 
the grant of a concession for the construction and working ofa 
tramway for goods and passenger traffic from Vallirana to Barcelona 
(Spain). i 

The Madrid Gazette" for April 15 announces that tenders for 
a concession for the construction and working of an electric tram- 
way from Ubeda to Santuario de la Yedra, Jaen (Spain) will be ad- 
judicated on June 20. Further particulars are given in the “Gazette.” 

Tenders are invited by the municipality of San Luis Potosi 
(Mexico) for the electric lighting of the city by not less than 150 arc 
lights, to be in operation by the end of the year. The contract will 
be for 15 years. Deposit by successful tenderer, $5,000. Tenders 
by May 15. 

TENDERS RECEIVED AND AOOEPTED. 


Loughborough Town Council have received the following 
tenders for a storage battery :— 


Supply of battery. Maintenance. 

Pritchetts and Gold (acecpted) . . EI, 100 0 0 .. £65 0 0 
Watkin Brose q 1.510 0 90 0 0 
A. B. P. Accumulator Co. o. 1.320 13 0 131 0 0 
W. O. Roper & Co.. .... 1,208 0 0 120 0 0 
Tudor Accumulator Co. ........ 13174 0 0 .. 700 0 
D. P. Bat OO ER 1,140 0 0 af 

Electrical Power Storage Co. .... 1,114 0 0 80 0 0 
Hart Accumulator Co. .......... 1,030 15 0 8110 0 
Chloride Electrical Storage Co. .. 1,000 0 0 120 0 0 
Sanders, Rehders & Co. ....... . 972 2 0 75 18 0 
A. Kamen 966 0 0 80 0 0 
British Accumulator Co. ........ 917 13 0 49 12 6 


The D.P. Battery Co. quoted for maintenance from 5 to 8 per cent. on 
amount of tender, and offered as an alternative free maintenance for two 
or three years. 

Wimbledon District Council have accepted the following tenders 
for stores for the electricity department: - 

F. Bird & Co., engine room stores ; Callender's Cable Co. and St. Helens 
Cable Co., cables; Callender's Cable Co., British Insulated and Helsby 
Cables (Ltd.) and Prestwich and Burt, joint boxes and jointing materials ; 
British Westinghouse Co., transformers ; Electrical Co., meters; W. H. 
Willcox & Co., lubricating oils ; British Thomson-Houston Co. and 
General Electric Co., incandescent electric lamps ; General Electric Co., 
arc lamp carbons. 

Hanley Corporation have accepted tenders from the British 
Westinghouse Co. for a 500kw. steam alternator at £3,162; from 
Bertrams Limited, for condensing plant at £495; and from A. 
Bolton & Co., for superheaters at £388. Nineteen firms tendered. 
Five firms tendered for turbo-alternators, and 14 for reciprocating 
engines. Six transformers are to be purchased at an estimated cost 
of £245. 

St. Pancras (London) Council received the following tenders for 
two 1,000kw. steam turbine-dynamos to replace four of the old 
steam dynamos at King’s-road station :— 


C. A. Parsons & Co. (accepted) ............ eee £14,000 

De. (alternative 12,495 
Richardsons, Westgarth & Corr 15,012 
Willans and Robinsooeonn een nnn 13,706 
British Thomson- Houston CO. eee TIT 12,580 
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Brighton Corporation have accepted the following tenders for the 
telephone department :—British Insulated and Helsby Cables (Ltd.), 
cables at £2,613. 5s. 6d.; Messrs. W. C. Yuille & Co., 867 lengths 
of cast-iron pipes at £205. 18s. 8d. ‘There were three tenders for the 
cables and five for the pipes, the lowest in each case being accepted. 

The Metropolitan Asylums Board have accepted the tender of 
Mason. Cash & Co. for the installation of fire alarms and tele- 
phones at Leavesden Asylum at £294. There were 23 tenders, 
varying from £294 to £960, the covering estiinate of the engineer- 
in-chief being £450. 

Worcester Corporation have accepted the tender of the Nevile 
Engineering Co. for the erection of an iron platform and staircase 
for the switchboard at Powick generating station at £90, and that 
of Electromotors Limited for the supply of motors on the hire- 
purchase system. 

Bruce Peebles & Co. have received an order from Burton-on- 
Trent Corporation for a 500kw. single-phase alternator for direct 
coupling to a Willans central-valve engine, and from the East Rand 
Proprietary Mines for a 250kw. direct-coupled set. 


Warrington Corporation have accepted the tender of the British 
Thomson-Houston Co. for the supply of electric motors for 12 
months at schedule prices, and that of Johnson and Phillips for 
paper-insulated cables nt £225. 10s. 8d. 

Ilford District Council have accepted the tender of the British 
Thomson-Houston Co. for the supply of B.T.-H. Edison incan- 
descent electric lamps for 12 months ending March 31, 1905, and 
for the supply of O.K. ampere-hour wattmeters for the same time. 

Gravesend Town Council have accepted the following tenders :— 
Reason Mfg. Co., for demand indicators; Electrical Co., for incan- 
descent lamps, &c.; Ferranti Limited, for meters; W. H. Willcox 
& Co., Stone & Co. and F. Bird & Co., for engine-roum stores. 

Pontypridd Council have accepted the tenders of the South Wales 
Electrical Co., R. Alger & Sons, Arnold & Co. and Bedford and 
Gray for wiring premises in the district on the prepayment system. 

Todmorden Corporation have accepted the tender of Priestland 
and Ryland for the erection of electricity works and refuse destructor 
buildings, and that of Pulman & Sons for ironwork. 

The tender of Mr. Geo. Holloway has been aecepted by Hands- 
worth District Council for the reconstruction of the tramways for 
electric traction at £9,945. 


Watford General Hospital Board have accepted the tender of 
H. Downer for wiring and fitting up the hospital for the electric 
light at £379, 19s. 9d. 

The tender of the Lancashire Dynamo & Motor Co. has been 
accepted by Salford Corporation for 19 months’ supply of motors of 
9 H.P. and upwards for the third year in succession. 

Lowestoft Council have accepted the tender of Mr. W. Vaux for 
a tramway tower waggon at £75. 

Leek Council have accepted the offer of the National Telephone 
Co. for an installation of fire-call bells at an annual rental of £11. 5s. 

Birtley Iron Co. have placed an order with Bruce Peebles & Co. 
for electrically-driven haulage gear. 


BUSINESS NOTICES. 


The Rhodes Electrical Mfg. Co. have secured from Messrs. 
Heenan and Froude a contract for the supply of the first lot of 
motors for coupling up to their ventilating fans in connection with the 
Underground Electric Railways Co.’s work of ventilating the Baker 
Street and Waterloo Railway. The Rhodes Company have laid 
down additional plant and tools in order to cope with the large 
increase in their business, and have made considerable construc- 
tional alteration at their Bradford factory. The company are now 
in a position to quote for any sizes of alternating-current machines 
up to 20 H.P., single or polyphase. 


_ Mr. G. Braulik announces that he has been appointed sole agent 
in this country for the * Regina ” enclosed are lamp. A price list 
is now available. 


Signori C. Olivetti & Cia, electrical instrument makers, have 
removed their establishment from Ivrea to 4, Via Broggi, Milan. 


LIQUIDATIONS, BANKRUPTOIES, &c. 


At Preston Bankruptcy Court last week, Gavin Knox Gilchrist, 
electrical engineer, St. Anne's-on-the-Sea, was examined. Debtor 
started business in August, 1900, as Gilchrist & Co. 


In June, 1902, he disposed of his business to a company for £2,500, in 
2,500 fully-paid £1 shares. Those were allotted to a lady relative, from 
whom he had borrowed money, and he became a director. There was no 
fixed salary. Liabilities £4,711. 13s., deficiency £109. 4s. 4d. 

First meetings of creditors and contributories of the Electric 
Timber Seasoning and Preservation Co. (Ltd.) will be held 29th inst. 
at 33, Carcy-street, London, W.C. 

Claims against the British Electric Separating Co. (Ltd.) by 
May 31 to Mr. R. P. Pike, 35 and 86, Wind-street, Swansea. 
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The Argentina Electric Traction Co. (Ltd.) is to be wound up 
voluntarily. Mr. A Clements, 83, Cannon- street, London, E. C., is 
liquidator. 


Sale by Auction. Mr. Henry Sherley- Price (of Wheatley Kirk, 
Price & Co,) has been appointed by the Court to sell by public 
auction in one lot as a going concern, at the Mart, Tokenhouse- 
yard, London, E.C., early in May, the extensive freehold and well. 
equipped car-building works known as the Castle Car Works, 
Hadley, near Wellington, Salop, together with the fixed plant and 
machinery and trade connection. The works have been erected 
within the last five years, and were specially designed for turning 
out at lowest cost between 600 and 700 tramcars per annum. The 
plant is by eminent makers, and was laid down with every regard 
to efficiency and economy. An electric power station supplied the 
whole of the electric drive throughout the works, and elaborate 
heating, ventilating and lighting services are installed. There is a 
railway siding into the works, and a canal adjoins. The loose 
plant, with stock, stores, &c, must be purchased at & valuation. 
Further information from the receiver and liquidator (Mr. H. D. 
Eshelby, F.C.A., of Messrs Harmood, Banner & Son), 24, North 
John-street, Liverpool; of Messrs. Gribble, Oddie, Sinclair and 
Johnson, solicitors, 38, Bedford-row, London, W.C., or of the 
auctioneers, 46, Watling-street, London, E.C., and Albert-chambers, 
Albert-square, Manchester. An advertisement contains further 
particulars. 


Plant for Sale.—East Ham Urban District Council invite tenders 
for the purchase of one 150 r.H.P. cross-compound Musgrave engine, 
direct coupled to a 100kw. Dick-Kerr direct-current generator. The 
plant may be seen at work at the generating station, and is being 
disposed of in consequence of alterations at the works. Infor- 
mation from the engineer and manager (Mr. W. C. Ullmann), 
Nelson-street, East Ham. Tenders to the clerk to the Council 
(Mr. C. E. Wilson) by noon May 3. See also advertisement. 

An electric lighting installation, suitable for a country house, is 
advertised for sale on another page. The plant consists of a J. and P. 
dynamo (50 amperes 185 volts), an 11 Hp. Priestman oil engine, 
a battery of 53 E.D.S. cells, &c., and is being removed to make 
room for a larger one. Applications to Messrs. Plenty & Son, 
Newbury, Berks. 

About 800yds. of 19/16 cable, a new earth indicator, field rheostat, 
&c., are advertised for sale by Messrs. T. E. Evans & Co., 126, Bute 
Docks, Cardiff. 

Messrs. Robert Lyon & Co. will offer about 4,000lb. of copper and 
German-silver electrical wire, cotton and silk covered, for sale by 
tender on Tuesday next, April 26, at their offices, 27, Cornhill, 
London, E. C. See also advertisement. 

Offices to Let.—Exceptionally well-lighted drawing offices on 

ound floor in Westminster, also five rooms on second and third 
floor, are advertised to be let. Applications to Messrs. Fox and 
Preece, solicitors, 15, Dean's-vard, Westminster, S.W. 

„Pivot Combination Tumbler Switch.— The appended illus- 
tration represents the“ Pivot" combination tumbler switch and 
wall connection for 24 amperes and 200 volts, manufactured by 


PATI NT 


“Pivot” TUMBLER Switch AN» WALL CONNECTION. 


Mr. A. P. Lundberg, of 477-487, Liverpool-road, London, N. At 
present these switches are arranged to suit the “ Dot” gauge of 
two-pin plug, but we understand a pattern is shortly to be made 
suitable for the larger gauge of plug (the Universal"). The 
switeh movement is identical with that of the * Pivot" tumbler 
switch. Four substantial terminals are provided, having g in. holes. 
The two additional terminals allow the switch to be used in a 
number of ways. "Thus it may be connected in the plug circuit or 
may be quite independent of it; or it may, if desired, control 
other circuits in parallel with the plug circuit. The switch should 
be found convenient for charging small accumulators through a 
lamp. The contacts of the plug part can be specially arranged to 
supply current for Nernst lamps and for similar cases where any 
change of polarity must be guarded against, Both in workmanship 
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and appearance this new switch comes up to the high standard of 
excellence for which all articles made by Mr. A. P. Lundberg are 
well known. 


Application of Eiectric Motors to Machine Driving.— Messrs 
Johnson and Phillips are issuing a small handbook with the above 
title. Copies of the handbook can be obtained, free of charge, by 
those contemplating the introduction of electric driving into their 


works. 


Catalogues, &c.—The Electrical Co., 121-125, Charing Cross-road, 
W.C., forward two interesting letters from Mr. Waterland, resident 
engineer at Dartford., describing the results obtained with the 
200 Nernst lamps which are used for street lighting at Dartford. 


Mr. Waterland puts the renewals in connection with these 200 street 


lamps at 15 burners & week. For the whole of 1903 the renewals 
on 188 posts averaged 8s. per post, including the cost of some 
renewals due to faults which occurred on the mains during the 
heavy rains of last summer. The lighting hours in Dartford for 
1903 were 3,870, and Mr. Waterland considers that a great saving 
has been effected in adopting Nernst lamps in place of incandescent 
electric lamps for street lighting. Nernst lamps are exclusively 
used for this purpose at Dartford. 

Mr. E. C. Koop, of Moor-lane, London, E.C., issues particulars of 
a new drawing apparatus, designed to enable the draughtsman to 
work either sitting or standing. 


The Brush Electrical Engineering Co. are issuing a description of 
the Brush-Gutmann meter, for which the company are sole agents 
in Great Britain and the Colonies. 


The Klein Engineering Co., of Manchester, have ready a catalogue 
illustrating some of the recent installations of condensing and cooling 
plants carried out by the company. 


Messrs. W. N. Brunton & Son, of Musselburgh, Scotland, have 
ready & new edition of their catalogue of resistance material. We 
have made reference in these columns to previous issues of this 
catalogue, and may now state that a quantity of new data, &c., has 
been added to this the third edition of a useful trade list. 


The Electrical Co. also forward a new pamphlet, ** Handbook on 
Electricity Meter Testing.' This is fully illustrated, and gives 
simple directions for using test terminals for both continuous and 
alternating current, formule for testing, hints on counting, notes 
on testing and apparatus for calibrating electricity meters, &c. 
Accompanying this pamplet is a useful 8vo. binding case, contain- 
ing the company's recently published pamphlets on Luna Arc 
Lamps," Fans and Ventilators,” “ Incandescent Lamps,“ Nernst 
Lamps," “ Electric Fittings " and ** Luna Flame Are Lamps.” 


The latest illustration of J. and P." plant issued by Messrs. 
Johnson and Phillips shows their installation at Barnsley electricity 
station. 

Timothy Morris (Ltd.), Birmingham, have issued a new catalogue 
of magneto-electric machines, &c. 


The Bath Electric Mfg. Co., Locksbrook Engineering Works, 
Bath, have ready a pamphlet describing a number of cheap electric 
resistance pieces. 


Type No. 4 of Mordey's patent fuse for pressures up to 2,000 volts 
is described in a leaflet issued by Ernest F. Moy (Ltd.). 


Pamphlets 165 and 166 of the British Thiomson- Houston Co. 
describe and illustrate open arc lamps and electromagnetic track 
brakes respectively. This latter apparatus was fully described and 
illustrated in The Electrician of March 25, page 901. 


Telpherage as a means of hauling light and heavy goods from 
place to place on extensive works premises is coming to the fore. 
In a pamphlet just issued by Messrs. Siemens Brothers & Co. the 
telpher installation at the company's extensive Woolwich works is 
described and illustrated. The system is particularly valuable where 
corners have to be negotiated or in any position where the travel is 
intricate. It is somewhat remarkable that this system of handling 
goods has not been more generally adopted at railway termini, 
where almost hourly passengers are inconvenienced by the passage 
of large trolleys, loaded and unloaded, passing backwards and for- 
wards on departure and arrival platforms. There seems to us great 
waste of energy in connection with this traftic. 


City of London Directory.— The 34th annual edition of this 
useful directory and guide to the City of London is issued by the 
proprietors of the City Press," Aldersgate-street, L. C. The work 
has been carefully revised under new editorial management, and con- 
tains all the special information concerning the City Corporation. 
the City Officials, Committees, Livery Companies, &c , which have 
formed a feature of this work for many years. There are numerous 

indications that the book is corrected to date, as events of quite 
recent occurrence are noted. The price of the work is 128. 6d. 


A New Alloy.—Under this title a note recently appeared in 
The Electrician relating to an alloy of aluminium and magnesium 
(called Magnalium) which is being used in the manufacture of 
scientific instruments. Mr. J. Arthur Williams, of 92, Hatton- 


garden, London, E.C., supplies this material, and has ready printed 
particulars and price lists. Some samples are also available. 


Imports.—The following are the values of imports to this country 
during March:— 

Electrical machinery, £43,432 (a decrease of £1,808 compared with 
March, 1903); telegraph cables and apparatus, £2,512 (decreise £3,448) ; 
other electrical goods and apparatus, £68,630 (increase £631). The 
totals for the three months ended March 31 last were respectively 
£139,336 (decrease £44,935), £9,246 (decrease £13,750) and £208,060 
(increase £37,026). 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from April 18 to 19, with the ports 
of destination :— 

Africa—Alexandria, £616 (including £441 telegraph material); Cape 
Town, £1,315 (including £175 telegraph material); Durban, £935; 
East London, £321; Port Elizabeth, £327. Argentina—Buenos Ayres, 
£2,594 (including £356 telegraph material); Rosario, £141 (telegraph 
material). Australasia—Adelaide, £30 ; Auckland, £375; Brisbane, £115; 
Hobart, £79; Launceston, £56; Melbourne, £305; Otago, £965 ; Perth, 
£980; Sydney, £872; Wellington, £2,071. Ceylon—Colombo, £94. 
Brazil—Pernambuco, £126 (and 620 cwt. telegraph wire) China— 
Shanghai, £1,833 (including £1,700 telegraph cable). Colombia 
Santos, £660. Denmark — Copenbagen, £240 (telegraph material). France 
—Paris, £351. Germany—Bremen, £50 (telegraph material); Hamburg, 
£155 (including £135 telegraph material). Gibraltar, £36. Holland 
Amsterdam, £30; Rotterdam, £10. India—Bombay, £2,150; Calcutta, 
£591; Madras, £237; Marmagoa, £159 (including £128 telegraph 
cable). Japan— Yokohama £1,343. Malta, £42. Perim, £22,000 (sub- 
marine cable). Philippines—Manila, £40 (telegraph instruments). 
Portugal—Lisbon, £30 (telegraph instruments); Oporto, £858. St. 
Helena, £150 (telegraph paper). Seychelles, £26 (telegraph material). 
Straits Settlements—Penang, £352; Singapore, £28. Sweden—Karls- 
krona, £210 (telegraph cable) ; Stockholm, £380 (telegraph cabe). Total 
£45,178, against £920,238 in the corresponding week last year (April 15 
to 21). 


PATENT RECORD. 


—— 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs, MEWBURN, ELLIS AND Pryor, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


SPECIFICATIONS PUBLISHED. 


Norte. — All specifications cau be obtained at the uniform price of 8d. each. 


1 
25,435 O'NEgiL Electric telegraphy. 
26,190 Breer. Electric signalling apparatus for railways. 


1903. 

1,855 Justice (Hogg). Wireless telegraphy. 

1,995 Bastian and Sauisuury. The “Vapour Lamps.” 

5,425 LEITNER and Lucas. Controll'ng electric circuits. 

3,581 HockEN, HockEN and BROOKS. Cable drum. 

5,865 SLucE and CHASE. Cut-oute. 

5,959 Bnookzs (Betts and Thomas). 
and other electrical appliances. 

4077 MavoR, Grarton and MavoR AND COULSON. 
alternating-current motors. 

4,275 H. W. W. Dix and J. SaNDronp. Electric regulating switche». 

4,413 WurrNEY. Collecting and pu ting to practical use the electricity 
from the int«rplanetary ether. 

4,535 CRouProx & Co. and GorpscBMibpr. Regulating the voltage from 
alternating and continuous-current generators by alternate · eur- 
rent excitation. 

4,645 CAROLAN (G.E. Co., U.S.). Fans or blowers. 

4,645 CAROLAN (G.E. Co, U. S.). Arc lamps. 

4,704 Heys (Hutchison Acoustic Co.). Telephore receivers. 

4,781 APPLBYARD. Bobbins or formers for electrical purposes. 

4,840 L&wis. Indicators, announcers and similar apparatus. 

5.011 Mason and Brown. Switch for motor cycles and vehicles. 

5,046 OLIVER. Arc lamps. 

5,587 LaTHAM and Boyes. Mouthpieces of transmitters aud receiver”, 

5,744 FisHER. Electrical measuring instruments. 

5,796 BEvREISs. Electromagnetic stopping device for shuttle embroidery 
and similar machines. 

5,918 Heys (Hutchison Acoustic Co.). 
etorage batteries. 

6,016 MooRES and AsHton. Fuze bcarde. 

6,140 Wess. Electric ignition apparatus. 

6.405 HaMmILTON-ADaMs, Carbon holders for arc lam]. 

6,466 STEWART and SHaNks. Electric control of pump discharge sid 
water supply to closets and the like. 

6,483 CAROLAN (G.E. Co., U. S.). Electric controllers. 

6,485 CAROLAN (G.E. Co., U. S.). Reactance coils. 

6,486 CanoLAN (G E. Co., U. S.). Induction electric motor armatures. 

6,489 CaROLAN (G.E. Co., U. S.). Controlling devices for air brake and 
other fluid pressure systems. 

6,491 CAROLAN (G.E. Co., U.S.). Alternating-current motors. 

6,495 CanoLaN (G.E. Co., U. S.). Electric meteringsyetems. 


Fixture studs for electric lamps 


Armatures for 


Switch for use in charying 
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6,501 CAROLAN (G.E. Co., U.S.). Forms for winding coils. 

6,954 Diamant. Forming lead peroxide on plates of accumulators. 

6,998 CLAREMONT and STRATTON. Manufacture of standard electrical 
conductors. 

7,134 CaROLAN (G.E. Co., U.S.). Methods of coating and impregnating 
porous materiele with oils, varnishes or the like. 

7,137 CaROLAN (G.E. Co., U. S.). Selective transmitting systems. 

7,266 Hawkins. Explosion engine commutators. 

7,415 Lewis. Two-way switch. 


7,452 CAROLAN (G.E. Co., U.S.). High-tension circuit breakers. 


7,454 CARoLAN (G.E. Co., U.S.). Connecting rods. 
7,456 CaROLAN (G.E. Co., U.S.). Supports and casings for contactors. 
7,459 CAROLAN (G.E. Co., U.S.). Are lamps. ; 


7,527 GROcorr. Ceiling roses, cutouts and the like. 

7,612 PockLINGTON and SIMPLIFIED UNDERGROUND CONDUCTOR Co. 
Conduitr. 

7,899 British WesTINGHOUSE ELEcTRIC AND Mra. Co. (Tilden). Pre- 
payment electricity meters. 

8,023 OLIVER. Arrangement and construction of arc lamps. 

8,195 Prisson. Electricity metera. 

8,262 Joyce. Combined bell push and fire alarin. 

8,468 Minaay. Electric lamps for bakers’ ovens and the like. 

8,474 LovELACE. Electric ignition devices for internal combustion engines. 

8,555 Reap. Electric light wiring and casing for internal work. 

8,676 CaNzE. Plates or electrodes for accumulators. 

9,175 NAYLOR and NATLO. Metal clamp for supporting standards and 
brackets of overhead wires. 

9,264 Haynes. Electrically-heat:d hand tools. 

9,511 ISABELLA CHRISTINA CLAuk, ALFRED JOHN Davies and WILLIAM 
LIVinasTtone ROSSELL, executrix and executora of the estate of 
Alexander Melville Clark, deceased (Hartmann and Braun). 
Alternating current meter. a 

9,590 Carolan (G.E. Co., U.S.). Exhausting and sealing incandescent 


lamps. 
9,649 Hine? 4 & Son Lp.) and Hirst. Transmitting current to tram- 
cars, &c. 
9,712 CoorzR. Electric railway and tramway systems. 
9,728 Mencgs. Electric connecting devices applicable to lamp-holdera, 
wall-plugs and the like. 
9,832 BomgHM. Electric lamps. 
10,096 Guyon. Electric ignition apparatus for gas and like engines. 
10,646 SoMERVILLE and HowARD AND BULLOUGH (LTD.). Switches. 
10,927 Errgrtz. Protective and advertising device for telephones, &c. 
11,088 Gust, KERN AND NETTLEFOLDS (LTD.) and WAKEMAN. arc lamps. 
1,276 RopERB)URG. Electrodes for secondary batteries. 
11,442 VocEL. Arc light electrodes. 
14,565 Batt. Switches. : 
15,420 Kaiser. Electrolytic production of zinc. 
16,252 Weaver. Manufacture of resistances, 
17,054 DuszRET£ET. Induction transformer for wireless telegraphy. 
21,637 PETERS. Electrical alarm clock. 
22,087 DESPRADELS. Establishing electrical correspondence selectively. 
24,500 WEiNTRAUB. Rectifying and obtainiog light from alternating 
currents. (Date applied for, March 25, 1903.) 
24,501 Weintraus. Rectifying alternating currents. 
March 23, 1903.) 
24,502 WzrNTRAUB.  Rectifying and obtaining light from alternating 
currents. (Date applied for, May 9, 1903.) 
24,744 HiLEKIER. Thermometric devices for giving alarm in case of fire or 
sudden increase in temperature. 


d 


(Date applied for, 
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NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— 


NEW COMPANIES. 

AB. d. ENGLISH MFG. CO. (LTD.)—Reg. April 18, capital £150,000 in £5 
shares, to acquire patents, patent rights or privileges relating to electric 
lighting, and in particular rights for the United Kingdom in an invention 
known as the “ Nernst Lamp," to adopt an agreement with the Allgemeine 
Elektricitats Gesellschaft, Berlin (vendor company), to construct, lay down, 
fix and maintain cables, wires, accumulators, lamps and other plant, 
works and conveniences, and to carry on the business of producers and 
suppliers of electric light, mechanical engineers, electricians, suppliers of 
electricity, manufacturers of electrical accessories, &c. The subscribers 
en one share each) are Franz and Felix Deutsch, C. F. de Nordwall, 

. Stottner, electrical engineer, O. Loewi, manager, C. Geistorfer and 
S.Bensinger. First directors, Felix Deutsch, Franz Deutsch, P. Mamroth 
and C. F. de Nordwall. 


HYDERABAD ELECTRIC LIGHT AND TRACTION CO. (LTD.)—Reg. 
April 13, capital £10,000 in £1 shares, to construct, maintain, develop 
and extend or further the construction, equipment, extension and develop- 
ment of tramways, tramroads and light railways, to facilitate the working 
and maintenance thereof, to establish, promote and finance tramway, 
light railway and electric light and power companies, &c. First directors, 
John Kerr, M.P., and G. Fleet. Reg. office, Worcester House, Walbrook, E. C. 


MORTGAGES AND CHARGES. 

AMERICAN ELECTRICAL NOVELTY AND MFG. CO. (LTD.)— £10,000 
debentures, created March 30, 1904, have been registered. Property 
charged, company's undertaking and property, present and future, 
including uncalled capital. No trustees. 


ANCHOR CABLE CO. (LTD.)—Charge reg. March 30, for unspecified 
amount, the instrament being stamped to cover £10,000, to Messrs. H. 
Drake and T. O. Callender, secured by undertaking and all the property 
and assets, including the uncalled capital. 

KENT ELECTRIC POWER STND. (LTD.) Mortgage or charge on com- 
pany’s assets, present and future, including uncalled and unpaid capital 
(if any), created April 9, 1904, to secure £1,000, has been registered. 
Holders, Hon. J. B. Lubbock and G. C. Curtis. 


NORTHERN OOUNTIES ELECTRICITY SUPPLY CO. (LTD.)—Issue on 
March 30 of £10,000 5 per cent. mortgage debentures, part of series 
created Feb. 18, 1904, to secure £100,000. Property charged, company’s 
undertaking and property, present and future, except uncalled and unpaid 
capital. Holders, T. E. Hodgkinson and J. W.B. Pease. No trustees. 
No previous issue of same series. 


SCOTTISH HOUSE-TO-HOUSE ELECTRICITY CO. (LTD.)—Mortgage or 
charge, dated March 31, 1904, supplemental to bond and disposition in 


security (in Scotch form), dated Aug. 18, 1908, to secure £75,718. 1s. 4d. 


(and 6 per cent. interest) has been registered. Property charged, com- 
pany’s undertaking and property, including Coatbridge and Airdrie 
undertakings, benefit of contracts, book debts, uncalled capital, &o. 
Holders, County of London and Brush Provincial Electric Lighting Co. 


CITY NOTES. 


-j 


MEMORANDA. —Bank rate 3 per cent. (April 21, 1904). Price of silver 
2443d. per oz. (April 21). Consols 884—88} for money, 881—888 for 
account; 24 per cent. annuities 874 —88 (April 21). Consols Pay Day 
May 5; Stocks and Shares Continuation Days, April 26 and May 10; 
Ticket Days, April 27 and May 11; Pay Days April 28 and May 12; 
Mining Share Carry-over Days, April 25 and May 9. 


APRICAN DIRECT TELEGRAPH OO. (LTD.)— The thirteenth drawing for 
payment of 164 4 per cent. mortgage debentures will take place at noon 
May 2 at the offices of the company, Electra House, Finsbury-pavement, 
London, E.C. 

BIRMINGHAM AND MIDLAND TRAMWAYS (LTD )—At the meeting last 
week the chairman (Mr. C. S. B. Hilton) referred to the acquisition of 
the interest of the British Electric Traction Co. in certain local com- 
panies, and said that the idea of consolidating all the tramways of the 
district was not a new one. It was one of the first schemes taken in hand 
by the British Electric Traction Co., which acquired the various tramway 
undertakings, and converted as many of the lines as possible to electric 
traction. There were then six different companies operating in the district. 
The gauges were not uniform, some of the lines were worked by steam, some 
by horses, and some in other ways. The total mileage was then about 50, 
and to-day they had 94 miles of tramways and light railways, the majority 
worked on the overhead electric system. Those that were not so worked 
were in process of conversion. Another 23 miles of tramways and light 
railways were authorised, and those they hoped would be constructed 
shortly on the same system. In Smethwick the company had acquired 
from the local autbority their electric lighting order, and the supply of 
electricity for power would, they hoped, be considerable. They were 
also negotiating with Oldbury Council. A contract had been obtained 
from Rowley Regis District Council for the erection and equipment of 
24 miles of line on a lease to the company for 21 years. 


CITY OF BUENOS AYRES TRAMWAYS CO. (LTD.)—The total receipts 
for the year amounted to £268,307, compared with £269,443 in 1902. 
Working expenses were £192,260, compared with £192,799, leaving a 
profit of £76,847. After payment of interest, dividend to June 30, and 
placing £3,000 to reserve the available balance was £36,645, out of which 
a dividend of 43. per share, making 8 per cent. for the year is declared. 


CUBA SUBMARINE TELEGRAPH OO. (LTD.)—The directors recommend 
a dividend at the rate of 5 per cent. per annum on the ordinary shares, 
tax free, for the half-year ended Dec. 31. | 

EASTERN EXTENSION AUSTRALASIA AND CHINA TELEGRAPH CO: 
(LTD.)—Subject to confirmation by the shareholders, the directors have 
declared a dividend for the quarter ended Deo, 31 last of 28. 6d. per 
share, together with a bonus of 4s. per share, or 24 per cent., making a 
total distribution of 7 per cent. for the year 1903, payable 5th prox. The 
share register will be closed from 27th inst. to 4th prox. inclusive. 

NORTHWICH ELECTRIC SUPPLY CO. (LTD.)—The shareholders have 
decided to transfer their undertaking to the Cheshire Electric and Power 
Gas Co. on condition that the capital invested is repaid, with an 
additional sum to make up (with dividends paid) 73 per cent. per annum, 
and a further 5 per cent. on ascertained value. 

OBWESTRY ELECTRIC LIGHTING AND POWER CO. (LTD.)—4A dividend 
of 3 per cent, per annum has been declared. 

SOUTH LONDON ELECTRIC 8UPPLY CORP. (LTD.)—During the quarter 
ended Lady Day 2,120,539 units of electric current were sold, realising 
£18,000, compared with 376,227 units and £7,305 for the corresponding 
quarter of 1903. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
been asked to appoint a settling day in and grant a quotation to a further 
issue of 10,000 £5 fully-paid ordinary shares and 10,000 43 per cent. £5 
fully-paid cumulative preference shares of the Charing Cross Electricity 
Supply Corporation (J. td. ), and also to allow £3,599,268 5 per cent. profit- 
sharing secured notes (fully-paid provisional certificates) of the Under} 
ground Electric Railways Co. of London (Ltd.) to be quoted. 
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BABCOCK AND WILCOX (LTD.)—At the meeting on Friday the chair- 
man (Mr. John Dewrance) moved the adoption of the report given in our 
last issue. He said the profit of the past year had been earned in the 
face of the keenest possible competition and the most pressing con- 
dition of trade which had perhaps ever been known during the history of 
the company. They had assets and liabilities amounting to £1,173,000 
nominally, but if they took this market value it would be found that the 
actual value of the shares amounted to considerably over £2,000,000. 
Their policy in the past had been to write down their assets when they 
had a margin above what was required to pay a good dividend until those 
assets stood at very much depreciated values. Goodwill stood in the 
books at absolutely nothing. The profit had been made by superior 
organisation and machinery. 

BROMLEY (KENT) ELECTRIC LIGHT AND POWER CO. (LTD.)—In 
their report for 1903 the directors state that the lamp connections have 
increased from 35,743 to 47,030 8 c.p., and sale of current from £7,938 
to £9,843. 3s. 8d. Large additions have been made to the generating 

lant to meet the increased demand. Including £147. 10s. 1d. from 

t year, and allowing for bad and doubtful debts, the profit was 
£7,143. 183. 6d. After payment of interest, &c. (£2,845. Os. 8d.) the 
amount available is £4,298. 17s. 10d. An interim dividend at rate of 
4 per cent. per annum was paid in October, and a balance dividend at 
the rate of 6 per cent. is now recommended, making 5 per cent. for the 
year. £1,500 is put to reserve for renewal of plant. 

CALCUTTA ELECTRIC SUPPLY CORP. (LTD.)—Subject to audit, the 
directors recommend payment of a dividend for the December half-year 
at the rate of 8 per cent. per annum, making 7 per cent. for the year. 

CHISLEHURST ELECTRIC SUPPLY CO. (LTD.)—The number of equiva- 
lent 8 c.p. lamps connected at Dec. 31 last had increased from 8,329 to 
10,819, and the gross revenue from £2,365 to £2,892. A dividend of 
3 per cent. (tax free) is recommended, £250 being placed to reserve for 
renewal of plant. 

GREAT NORTHERN TELEGRAPH CO. (LTD.)— The accounts for 1903 
show total traffic receipts £449,170. 9s. 8d., less loss on exchange 
£5,202. 5s. 6d., making, with balance from 1902 (£66,598. 5s. 6d.), inte. 
rest (£3,723. 14s. 3d.) and sundries (£27,218. 6s. 2d.), a total of 
£541,508. 10s. Expenses were £109,408. 1s. 8d. The interim dividend 
of 5 per cent. absorbed £75,000, and it is now proposed to pay a final 
dividend of 74 per cent. (15s. per £10 share), requiring £112,500, and a 
bonus of 24 per cent. (£37,500). £55,555. 11s. 1d. has been transferred 
to reserve and renewal fund, £5,555. 11s. ld. to pension fund of staff, 
£2,500 directors’ remuneration, £77,777. 158. 7d. to dividend equalisation 
fund, and the balance (£65,715. 10s. 7d.) is carried forward. 


W. GRIFFITHS & CO. (LTD.)—The chairman (Mr. W. A. Mitchell), at 
the, meeting on Tuesday, referred to the trouble which had arisen over the 
company’s contract with the London County Council. The real facts (he 
said) were that a foreman who had worked for them for some little time, 
when the contract was nearly completed, made use of materials in a 
manner of which the directors had no cognisance. He was discharged, 
and then became the medium of giving information as to what would be 
found if the work he had himself superintended was opened up in certain 
places. He then returned to the service of a competing firm of con- 
tractors. Simply because of the action of that man they were deprived 
of another contract for which their tender had already been recommended 
for acceptance. The total amount of bad work done would not have 
profited them to the extent of a £5 note on a contract of some £95,000. 
Passing to other matters, Mr. Mitchell said the directors hoped to enter 
into an arrangement with the proprietors of the G.B. surface-contact 
system of electric traction, which system had been extremely well reviewed 
in the technical Press. They felt sare that great benefit to their com- 
pany would result. The system had undoubtedly a great future before it, 
and he believed he was revealing no secrets when he said that certain 
Corporations were preparing to adopt it for their tramways. 


JOHANNESBURG.—The Johannesburg City and Suburban Tramways Co- 
will meet on May 30 to consider & provisional agreement for the sale of 
their undertaking to the Municipal Council for £150,000, payable in 
municipal 5 per cent. bills, redeemable before Jan. 31, 1905. 


ORIENTAL TELEPHONE AND ELECTRIC CO. (LTD.)-—The directors’ 
report for the year 1903 states that, including £1,954. 18s. 9d. brought 
forward, and deducting £5,379, 7s. 10d. for interim dividend on the ordi- 
nary shares, the amount available is £10,523. 9s. 7d. After payment of 
the preference dividend a final dividend of 34 per cent. on the ordinary 
shares (tax free), making 6} per cent. for the year, is declared, against 
6 per cent. for 1902, £1,500 1s put to reserve and £1,737. 2s. 8d. carried 
forward. The Telephone Co. of Egypt, in which this company is largely 
interested, continues to extend its operations. The exchanges worked 
directly by the company continue to expand, and this has been particularly 
noticeable at Singapore, where an extension of the company's licence for 
a period of 31 years has been secured. The Indian local companies have 
brought increased revenues into their accounts for the year, and the 
Bombay Company has paid its usual dividend of 6 per cent.; the Bengal 
Company, to strengthen its resources, has reduced its usual dividend 
from 6 to 5 per cent. In order to make a commencement with the under- 
ground cabling in India, the services of a special telephone engineer were 
engaged to lay out plans, and to advise the board as to the best system 
to adopt in that country. He has completed the surveys of Calcutta 
and Hangoon, and is now on his way to Singapore for the same object. 
It has been deemed advisable by the directors that the company, at places 
where long leases are unobtainable, should secure its own freehold 
premises, 80 as to avoid any possibility of having to remove its exchanges 
after cables have been installed. This has been done in Rangoon, the 
Bombay Company has recently acquired land on a 99 years' lease, and 
negotiations are in progress at Singapore. The China and Japan Tele- 
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phone Co.'s exchange at Hong Kong has made substantial progress, and 
an extended licence is now being negotiated with the Colonial Govern- 
ment. The electrical branch of the company's operations shows a 
considerable increase in the volume of business transacted over 1902. 

PARIS.—The new municipal loan of 170,000,000 fr. for further exten- 
sion of the Metropolitan Underground Railway has been covered 89 times 
over. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


I 
. l — 
Ine, AGGREGATE. 
te | mA g | bg ta 
a o. 0 6. or 
| " EN weeks Amount. i Dec. (a) 
| £ £ £ 
Aberdeen Corporation ...... April 18 | 105 + 886 K. 8 + 11,248 
*9909*090000900€90 9009009 000000 99 eee , i eee 
Ayr Corporation ....- » 16; 207 — 104 48 12,995 i+ 118 
Barnsley TTTTIT 5 % %% 0 966 „% 99 8 j 281 + v7 14 2,919 | = 68 
Br ĩĩ " 8 | 211 | + 141 9 1,878 |* 845 
Bexley District Council [III | »9 14 | 177 oo 27 4,829 eee 
Birkenhead 999*00000900009009902909 9 1 1,011 64 ecc i on 
Birmingham Corporation... „ 16 269 a 15 4,851 | E 
*Birmingham TramwaysCo. ,, 16 | 5,227 | — 47 , 15 77,405 {+ 8,980 
“Blackburn Oorporation...... „ 15 774 - 817 8 2904 4 81. 
Blackpool Corporation ...... „ 14 638 - 1,107 1,979 {+ 96 
Blackpool and Fleetwood... „ 16 267| - 428 16 3,671 844 
Blackp’'l,St.Anne’s&Lytham „ 14 240 + 240 24 4,126 3.547 
Bolton Corporation ........ „ 17 | 1.810 — 57 s | 4796 |- 295 
Bournemouth Corporation.. „, 18 1,148 | + 841 2 2,7118 |+ 246 
Bradford Corporation „ 16 | 3,661 | - 761 $8 9,876 i+ 464 
Brighton Corporation... , 17  881|- 49 2 2,844 |- 112 
Brisbane Tramways ......... Mar. 2: 2., 830 - 45 9 30,416 |- 261 
*Bristol Trams & Carriage... April 15 4,725 - 919 21 96,602 + 8189 
"Buenos Ayres & Belgrano | Mar. 30 8029|- h % | 69,500 Uie age 
Ayres grano 4; „ 20 3, 082 + 80 , 
Burnley Corporation. . April 6 945 . 22 8 | 849 86092 
Burton Corporation ......... » 17 831 a 8 12,820 | dvs 
Calcutta Tramways Co. „ 16 R98,208 | -89,161 | 16 55 3,185 ＋ 77,970 
Camborne-Redruth eene] » 18 111 "y 24 2,610 | Vs 
Cardiff Corporation ste d asi ixi i " 
Carlisle Tramways Co bee eat ui T ! 85 
Central London way » 16 6.597 - 857 16 111,992 
Chatham & Dist. Lt. Rye... „ 14 5678|- 7815 7.781 n 1,889 
City & South London lr. » 17 2,704 | - 360 16 49,644 i- 1,171 
Cork Electrio Trams Co. „, 14 494 | - 44 15 ,904 ,- 190 
Darwen Corporation | „ 15 210 - 52 2 518 109 
Devouport & Dist. Trams... „ 8 561 | + 58 14 6,494 + 922 
Dover Corporation.. „ 16 21 | - 29 |- 51 
a ee A | M e ee as ro d 
Outhern cee 97 = : 
Dublin United b... „„ 15) 3.74 - goa J 116 65,768 i} — «m 
Dudley—Stourbridge......... „ 8 1,178 + 892; 14 10,722 j+ 798 
Dundee Corporation ......... „ 18! 802 — 18| NN i | . 
East Ham Oouncil............ „ 16 707 - 19 2 1.812 + 54 
Gateshead & Dist. Trams » 8 990 | + 49 | 14 12,201 ,+ 708 
Glasgow Corporation. „ 16 | 18,997 | + 770| 46 | 624,690 |+ 57,597 
Gravesend —Northfleet...... je » B8 843 | + 124 14 8,094 i+ 585 
Gt. Northern & City RIy.... » 16 908 | - 82 8,1063 
Greenock & Port Glasgow. „ 8 4899 |-- 16 14 6510 -- 618 
Halifax Corporation ...... | sae | M “ie ins -— 
Hartlepool Tramways... „ 8  819|- 33 14 | 3518 | ^ 884 
Huddersfleld .................. és Soe one oe 
Hull Corporation ............ „ ͤ 16 2.047 + 261 2 5,003 — 107 
Ilford Distriet Council ...... „ 16 426 - 79 „ 
Ilkeston Corporation. . „ 18 119 ms 2) 2,794 | 
Ipswich Corporation......... ^ .» 16 899 i. 2 1,128 
Isle of Thanet Co. ............ » 16 424 202 ae | 
Kidderminster & District.. „ 8 182 + 67 14 1,411 — 5 
Kirkcaldy Corporation ...... » 18 204 M 1,893 - 
Lanarkshire Trams Oo....... „ 14 509 A 1 8.591 š 
Leeds Corporation » 16 5,24, - 719 8 17,786 |+ 835 
Liverpool Oorporation ...... » 9 10,463; + 50 16 143,688 [+ 3, 272 
*Liverpoo! Overhead Rly. ... „ 17 | 1.629 — 194 16 24,742 + 165 
London OountyCouncil .. „„ 9 ' 11,2770 + 2,726 | $1 5,364 ‘+ 8,662 
Lowestoft. . . . see „ 16 118 .. 18 7,668 
Manchester Corporation ...| ,, 16 11,367 — 642; 2 23,494 — 5785 
Mersey Railway ............... „ 16, 159] + 188 15 21,896 |+ 5,857 
Merthyr .............. eene » 8 + 65 14 2,759 i+ 260 
Middleton . . . . . . „ 8 408 + 19 14 8,615 |+ 299 
Nelson Corporation „ 17 103 | + 41 8 846 |+ 158 
Newcastle-on-Tyne Corp... , 16 8,896, + 99 | 16 52,286 i+ 6,614 
Newport (Mon.) 60 6 6 %% %% %%% 6 6 [T] 16 418 | = 7 2 4 1,212 + 171 
Oldham, Ashton & Hyde... „ 8 641, - 16) 14 7.071 — 883 
Oldham Corporation E vie d vd xn idi - 
Perth (W. A.) Elec. Trams. „„ 15 1,894 | 4- 31 15 20,781 {+ 2,790 
Peterborough .................. | in 8 190 - 8| 14 1,6489 180 
Poole and District | w». 8 439 | + 12414 8,18 {+ 66 
Portsmouth Corporation. „, 16, 1,678; - 292 82 4,847 (+ 198 
*Potteries ........... (€— » 8 908 | + 315 14 28,167 | 1,878 
Reading Corporation... ...... » 14 668 | ss Vas ws - 
Rochdale Corporation.. s $i S^ T. SN ie 
Rothesay ............ cerent » 8 175 + 97, 14 707 i+ 146 
Salford Corporation ......... „ 18 3,942 + 668 8 10,482 + 481 
heerness ... . ...... » 6) "U1 a, 14 659 | $ 
Sheffield Corporation ...... » 17 4,892 ' - 283); 83 16,084 - 671 
“Southampton Corporat’n.... |, 14| 915 - 129 .. pov x 
Southend Corporation ...... CNET E gus 82 T" | " 
Southport Tramways ...... » 8 419 + 106 14 3,565 + 879 
8. Staffordshire Trams. ... » 8 1,075 | + € 14 10,609 |- 561 
Stockport Corporation.. ... » 15 419 | + 66 2 987 ;4- 221 
Sunderland Corporation ... » 17 1,119 | - 17 u 2, 889 n 263 
*Swansea Tram n 8 613 | + 70; 14 6,562 i+ 288 
Taunton Trams . . „ 8 91 + 82 14 688 — 84 
Tynemouth and District ... » 8 335 | oe 14 8,021 |- 56 
Tyneside Trams Co... „ 18) 2381-4 232, 15 | 4,808 |+ 598 
Wallasey District Council. „ 16 61 - 67 t3 | 1,660 |- 70 
Warrington Corporation... v Ped. "s KU , 
West Ham Corporation .... „„ 14 691 " | 7 
Weston-super-Mare ......... „ 6 10,4 ! + 42 
Wigan Corporation ......... i 555 E e oes eve 
Wolverhampton District... , 8 589; + - 58 
Worcester. q . Pn n8 876 . + | + 1,005 
Wrerham.. .. . ..... . F 8 140 - i - 91 
Yorkshire Woollen District, » 8! 810 | + + 8,097 


(a) These comparisons are with the corresponding period last year. 
*Partly electrical. 1 Minus 8 days. J Plus 8 days § Plus 2 days 
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— COMPAN ae SHARE LIST. 
E : Price BUSINESS 
3B RANOR; Wea, T DIVIDEND | ama 0 i $ NAMB. j DIVIDEND Wi vo 
E April 20. E APBIL 20 April 30 APRIL 90, 
High- Low- High- Low- 
ELECTRIC RAILWAYS, TRAMWAYS,2Z0. & s. à. . | est. TELEPHONES. 4 $ d. est. | est. 
rig t 8h 1 Om. Pf.] 4i— 417 74 Oct | 5% 414 5| 8/0 | Chili Telephone (fully paid) ............. 5 August -- 
peo Ary Hna Mhl aree det n 12 l 1 11 111 7 St. 6% | National Co Peet Sto . 108 —105 | 6 14 10 .. ` J104} [108 
St. Ms ASA ROM Elec. 5 5 5% Deb. (ed) 98 —100 A i: 994 99 St. 6% | Do. Def. Stock e| 91 —98 | 5 ! 9 e 92 
ona Tramways Ord... ec —8 |6 5 0 i: 6g | €} | 10| 6/0 | Do. 6 per Cent. Cum. Ist Frei, 10 —12 | 5 0 0| feb, Aug | 114 | 11 
De. 6% Cum. Pref eee ee.“ 9 —10 | 5 0 0 925 | sa | as 10| 6/0 | Do. Spr vent Cum. and Pref. ...... 10 —12 5 0 © | Feb, Aug | 104 | 1 
4 «ix Deb. Stock 2 66990000. ee 90 —05 4 14 9 ee ee ee 5 2/6 Do. per Cent. Non-Cum. Sra Prei. 5 —5 1 4 16 2 Feb, Aug 5.4 5c 
Do; per Cent. Debs...............| 95 —98 | 5 2 0 9s „ St. y * Do. Deb. Stook 8j M por Ceni ren) 97 —99 | 811 6 | June, Dec 984 98 
.. | Bath ne Trams Pref. Ord... —3 ne s : | 8t. Do. 4 per Cent. Deb. Stock (wee 101 —108 | 8 18 è as 108 1011 
P [4] 6% Cum. Pref. 8 8880 1 ae ee ee | l 0/74 Oriental 56 %% „ %%% %%% „ „6„ „6 „„ % „0 2% „0. 2000 14—1 6 6 April, Oct 1 * 
ee Electric Trams. Invest. Ord 1 —2 4 "E ee 2 1 ee Do. 6 per Cent. Cum. Pref. e»c060 009025 1 —1 ee ee oe . 
2/6 | Do. 6 per Cent. Cum. Pref. ............ 517 8 Ms m 5 8/0 | United River Plate ............. PONE 516 8 |July...... 52 .. 
%| Do. 4 per Cent. Deb. Prov. Certs. ...| 97 —102,4 8 8 gi ME 5| 9/6 | Do. b per Cent. Cum. Pref. .......... 415 3 June, Dee 5&| 5 
Bristol Tre ways and Carriage Ord. .. 19 —90 | 410 0 | Feb, Aug | Io st. 6% |* Do. 6 per Cent. Deb. Stock (red.). . 102 —105 | 4 15. 8 | June, es da 
: Do. Cum. Pref. fally paid) ..... 10 —10} 8 18 0 m "o ECTRIGITY SUPPLY 
Do. r Gent, Debs. er Ord. 106 —108 | 8 14 0 | Feb, Aug | .. | - .. | Blackheath & Gr'nwich, Dist, rd. (t. p.) E 8 n M ONT 
5 t British. urbia Elec. Hlwy.Det.Ord| 97 —100 6 0 0 2 e| o . 4% | Do. 17% Cum. Fref. . . . . f l 1—1 a AR lA .. 
55 Do. Pref Ord. Btook, . ORDEI. 99 —102| 5 0 0 s SEP 4 Do. 4j1stDb.Stk Prv.Cta.(rd.&con.) 118 —116 | 817 7 5 ux. an 
Do. Qum. Perp. Pref. .......... 10 | 6 11 7 vs 108 | 103 10/18/ Bournemouth & Poole Elec. Sup. Ord.| 113—1 0 8 0 9 m we 
% t Do. (d par Gent Tet Mort. ees — 1022—104/5|4 6 7 ss ds ea 10; 44 | Do. 4} per Cent. Cum. Pref ............ —1 4656 9 ee A “a 
^| Do. Eo Power. Power Debs............. —101 4 9 1 IR 10| 6/0 | Do. 6% Cum. Second Pref. ..... 104—114 65 4 4 vs P NT 
6/0 British, Elec -o Traction Ord............. —9 |8 8 6 ee 975 843] 8t. 4 Do. per Cent. Deb. Stock (red.) ...| 101 —104 4 6 7 ʻi senl es 
6/0 | Do. 6 per Cent. Cum. Pref. ............ 10 —103 | 5 14 4 | Feb, Aug | 10,,/ 104 St. 1% Bromley (Kent) El. Lt. & Power 1stDebs.| 102 —105 4 7 8 = xs ` 
5/0 | Do. 5 per Cent. P tual Debs .....| 114 —117 4 6 0 a 1172 5 5 Brompton & G 103—11 4 10 11 2 gps: 
3/0 |t Buenos and Belgrano 3 23-8 6 0 0 pH 233) 231 5| 8/6 | Do. 7 per Cent. Pref. esses | 101—102 | 8 5 1 | Mar, Sept; ..| .. 
8/0 |t De. 6 per Cent. “A” Cum. Pret...... —58 5 44 .. | .. I 6| 8/0 | Calcutta Electric Supply Ord. ........ 63-7; |4 9 8 EN 7 67 
8/0 |t Do. „B . 11 ees| 41—51 5 14 4 id 5 St. 4% | Central Elec. Sup.Co.47%Guar.Db.Stock| 106 —109 | 818 8 s MOLD es 
5X | Do. Cent. Bebe. f. .. 104 —107 | 413 6| . | 5 4/0 Cross & Strand Electric Sup. 7-7} |5 6 8 red, Aug| ..| - 
X | Do. 5 and Dob. Stock Prov. Certs. | 98 —101 | 419 6 s 1003 | 6| 2/8 | Do. 4% per Cent. Pref. ................... 459 „ Aug 5% .. 
Buenos Ayres Biec. Trams Co. (1901) | 5| 28 Do. ty Undertaking 43 Om. Pref.| 41—5 410 0 "s "E "m 
pé% Deb, Stk Stk. (red.) ......... 3 98 —100 5 0 8 . .. B 5| L7 | Do. Do. 908) —5 is it ME NN 
x 72 8 . 63—73 T4 2 8 vs 641 st. 4% | Do. 4% Deb. Stock (od) ae e . eee 102 —104 | 8 17 10 Ps 1084 (108 
‘Bo. dz ist Y let De Stock (red. fred.) ess 106 —108 | 4 4 0 ss aA Ex 5| 8/6 | Chelsea Electric Supply 4 4 7|March ..] ..| .. 
1 Cave Histo Tramweys Share been ae 33 8 0 0 21 2 (st. a * Do. 42 per Cent. Deb. Stock r sis 100 —109 4 8 1|Jn,Deo..] ..| .. 
1j Central L ondon Stock 92 —95 4 4 2 June, Dee 94 | .. 10 5/0 | City of London Electric Ligh rd. 10}—10} 4 18 0 | Feb, Aug M 
^ . 4 per Cent. Pref. Stock ............ 98 —101|8 19 9 E .. | .. f 10 % | Do. s per Cent. Cum. Pref. ............ 18 —314 | 4 5 9 | Jan, July Ri 183 
2 Do. Deferred Stock eee ee. 85 —88 | 411 8 = 87 | .. Ist.] 6% |* Do. don Cent. Deb. Stock (red.)..... | 121 —126 | 819 4 | Jn, Dec .. P 
1% 4 per Cent. Debs.. ................... 110 —113 | 810 9 i. ..| e+ St. 4%] Do. 43% 3nd Deb. Stock (red.) . . . ... 101 —104| 4 6 7 ix ie : 
2/6 icity of ngham Trams. 5 / Om. Pri. 41—b 5 0 0 s e| o H 10| 4/0 | County "Ui London & Brash Pro v.Ord| 7 —8 500 ae Try] oe 
4% |t Do. 4 per Cent. 1st Mort. eb 98 —101 3 19 2 a 92 .. M 10| 6/0 | Do. 6 per Cent. Cam. Pref............... 11 —12 5 0 0|Mar,Sept| ..| .. 
-| 2% | City and South London Rly. Con. Ord. 49 —52 4 11 4|Feb, Aug | 5là | .. st. 447%] Do. 44% Deb. Stock (all a paid} (red.)| 108 —109 4 211 " M^ ` 
| 5% | Do. 6 per Cent. Perp. Pref. (1891) . . 192 —125 | 4 0 8 Feb, Aug | -- ||8t.|27/6$| Do. Second Deb. Stock Prov. Certs..| 99 —102 zs .. {1004 |100 
|| 5% | Do. 1951 „„ PENNE eesssss| 120 —193 | 4 2 2 B d MEN 5 36 tFolkestone Electricity 7 09.6 Ord| 5j—6 4 11 8 ws So ae 
| 52 | Do. (1901)........... . . . . 119 —122 | 4 2 10 1119 .. st. 43% Do. 43 1st Deb. Stock (r eee. 100 —103| 4 8 0 js uo ap 
| 4% | Do. 4per Cent. Perpetual Debs ...... 109 —112 | 3 11 7 | May, Nov |111 |109} || 10| .. | Havana Electricity Co. Shans Kobe eed 103 zs s = 
5% | Colombo Trams&Ltg.5% Ist Ml. Db. rd.) 101 —104 | 4 18 1 j M po 5| 50 Hove Electric Lighting Ord. . . . . . 5 0 0 » e 
60 | Dublin United Trams. (1896) Ltd., 191—184 | 4 1 6 ia .. (Se. I of W. Elec Lt. & rower4}%Db St. (red) 102 —104 di S ii ; 
6/0 | Do. 6 per Cent. Pref. ..................... 15 —16 |815 0 = $ l| .. | Kalgoorlie Elec. Power&Ltg ec emer 212 a x s. 
6/0 Electric Let, & Tract.otAust6%Gm.Pri.| 14-8) |12 0 0 2 .. [| 6| 7/0 | Kensingtn & Knghtsbdge Ord........ 11—12 |5 0 0 4 
5% | Do. Cent. Deb. Stock (red.) 92 —97 |5 8 1 zt m 5| 6 Do. 6 per Cent. Ist Pref................... 6—7 [4 5 9 Jan, Julf .. ‘ 
.. | Gt. Nor ern & City Rl I Prf. Ord. (47) 604—064 |412 2 2 .. St | 4 Kensingtn. & Kngtbg.Co.&No Hill 
8/4 | Gt. Northern, Piccadilly & | Brompton Co. (Joint Station) 4% Deb. Stck.(red.)| 101 —104 | 8 16 11 as 25 à 
Ord., Spe yer Bros. Scrip Certs. .... 9 —10 " " vs 8| .. | London Electric Supply Ord. ........... 1 —1} m xe Im 
10% 1 Imperial 11amways Ord .. „55 185 —19 4 12 4 | Mar, Sept E 5} 8/0 Do. ier Cent Pref. . 6 0 0 ue Pw 
445 t Do. 6 per Cent. Pre . : 14 —1 4 210 | Mar, .. Ist. 47 r Cent. lat Mort. Deb,.........| 94 —97 |4 8 7 Mr,Jn,8,D 
% |t Do. 4j per Cent. Deb n S vL 108 —110 | 4 110 Jan, July | ..| -- [| 10) 96 Metrope tan Electric Sup. Ord. . 18 —19 | 412 1 | April, 18}3) 18 
6 | Isle of Thanet Elec. Trams & Lt. 5% Pf. 6 5 0 RE " 5| 1/4} | Do. 4j per Cent. Cum. Prei. 4 8 9 H zu Mes 
4X Do. 4 per Cent. Deb. Stock Cees %%% „„ „ „ 90 —93 4 6 0 ees oe 8t. 4 i, Do. per Cent. Deb. Stock Ist Mort. 109 —1 13 3 19 6 Jn, Dec e. . ee 
14% |tLiverpool Overhead Newey maa sans “| $6 34 216 5 | Feb, Aug oe vg St. 8$7 | Do. per Cent. Mrt. Db. Stock (red.) 95 —98 3 11 9 is Ta me 
1 Do. 5 per Cent. Pref.......................| 10 —104 | 4 165 3 | Feb, Aug s 100| 447 Midland Elec. Corp. for P.D.1stMort.Db.| 95 —98 |411 9 vs v ia 
t Do. 4 er Cent. Deb. eee Ou eee 99 —101 4 0 0 Jan, July oe 10 60 5 Hill Electric Ord...... evene [III 124 —183 4 8 11 March.. e oe oe 
5/0 | London United Trams. 5% Cum. Pret. 11}—113 4 5 2 aM 1143] 118 100 4% r Cent. Ist Mort. Debs. . . .. 99 —102|8 18 6 T ar — 
Do. 4% 1st Mort. Deb. SOO 2 . . ] 101 —103 | 3 18 5 m nis ax 6 4/0 Oxford. lectrie Oord . «e eee —6 5 8 4|March ats ae 
"- Mersey on. Ord. Stock... O00: eennece 6 —9 ee ee 6 oo St. 4% Do. 4% Deb. Stock %%% „ „ 0% %%hẽẽꝭ,j. 90 —99 4 0 9 eo oe — 
oe 5755 S par Soa DoT Pret. . T: 12 —15 is ea 2s l| .. | Rand Electric. . . . . . $—1 id is - 
oe Spee Cent. Perp. Debs. ............ 2s ec es .. |} 100) 43% |" Royal Elec., Montreal 4 % 1st Mt. Deb| 98 —101|4 9 1 April, Oct | .. is 
. Metzopo tan Electric Trams Def . — ss A ae es 5| 96 | 8t. James’ & Pall Mall Elec. Ord....... 14 —15 | 416 8 | Feb, Aug - = 
0/6 | Do. 5% Cum. Pref. ........ ...... e — 5 0 0 ^ a 5| 8/6 | Do. 7 per Cent, Pref. .................- 8—9 |317 9 Teb, Aug 
47 Montreal St. Rl 4 551755 Pb. (1908) 102 —105 4 16 0 5 . st. 317 Do. 8% per Cent. Deb. Stock (red.) .. 97 —100| 3 10 6 e ss ee 
A| Do. Sterling 144050 Debs NOVEM 105 —107 | 4 5 0 ; is 6| 4/0 | Smithfield Markets Electric Sup. Ord..| 8 —84 5 14 8 es ET 
-- | New 5 e è z% eg . „ St. 4% Do. 4 per Cent. Deb. Stock ............ 8 —90 |4 9 6 ee - ee 
.. | Do. r Cent. Dum. Pref. ........ 1 —2 "m May .. T 6| 8/0 | South London Electric Guppy | inc 8 — 46 8 as T oe 
16 5% Forth iy A.) Elec. Trams. Ist Mt. Db. Stk.] 99 —102 4 18 0 E , 5 2/6 | Urban 5 trie Bapply On anc 4$- 5 2 6 s 45 . 
10 10/0 f Potterles Electric Traction Ord, ...... 8—9 |511 2 2i s 5| 2/06 | Do. 6% 43-5 |5 0 0 M 433) 43 
&t. 50 DS 5 per Cent. Cum. Pref, ........ 9 —10 | 5 0 O| Feb, Aug MAT ES b| 7/0 Vostmiaster E Eleotrio & Sn; ply "Ord. . 1 -183 | 5 O 0 | Mar, Sept 12 
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A YEAR ago Mr. FIELD caused considerable uneasiness in 
the minds of supply station engineers by demonstrating to 
them, both by arrays of symbols and by unmistakable oscillo- 
graph records, the serious rises of pressure that could be caused 
in cables by resonance effects. In his Paper, which we conclude 
this week, he deals quantitatively with another phenomenon to 
which much attention has not been devoted hitherto—viz., 
the losses in cable sheaths. The first part of this Paper dealing 
with single cables in iron pipes, and single lead-covered cabies 
adjacent to one another, may be passed over as being mainly 
of educational value, as single-core cables are now rarely 
employed for alternating-current work. The portion of the 
Paper dealing with three-core cables is of considerable interest, 
however, and assuming that Mr. FIELD is right in his premises, 
his solution appears to be correct. It is not certain, however, 
that a “cylindrical " distribution of current exists in the con- 
ductors ; the reaction of the magnetic field which the author 
plots would tend to distort the current distribution, and 
therefore reduce the effect. Again, the shielding action of 
eddy currents on the inside of the sheath are not fully taken 
into account, and their effect, also, would be to minimise the 
loss due to this rotating field. | 


Ea 


Mn. FIELD points out that the copper tape sheath placed 
beneath the lead of extra-high tension cables at the instance 


of the Board of Trade increases the eddy current losses, and 
his suggestion that this tape should be painted is ingenious. 
Following the lines of his investigation, however, it would 
appear that if the “lay” of the tape is left-handed when the 
field rotates right-handedly (or vice versá) the effect should be 
equally good. This suggests that if a three-core lead-sheathed 
cable, with copper tape under the sheath, be connected up 
to a three-phase supply, the loss in the cable sheath will be 
different according to the direction of rotation of the field. Is 
this so in practice? It can easily be determined experimentally. 
In fact, it should not be impossible to determine all these 
losses experimentally, and so to ascertain whether Mr. FIELD 
has not over-estimated them. In the meantime we prefer to 
believe that Mr. FrELD's results are maximum values, which 
are rarely, if ever, attained under normal working conditions. 
The most difficult part of the problem will be to determine 
what portion of the losses recently attributed to dielectric 
hysteresis are really due to eddy currents. 


— n 


THAT an electrically driven tramway car or other vehicle, 
when running down hill or slowing, can be made to return to 
the line some of the power which has raised or accelerated it, 
has been known “from the beginning." How to realise this 
possibility has exercised the ingenuity of not a few inventors 
during the last 15 or 20 years. SPRAGUE was one of the 
earliest, whilst in recent years much has been claimed for the 
Johnson-Lundell system, but little has yet been accomplished 
in this direction with continuous-current motors. Our readers 
will know that Mr. J. S. RAWORTH claims to have made a 
success of his arrangement and to have obtained a substantial 
economy by its use on the hilly tramway lines of Devonport. 
The abstracts of Mr. RAWORTH'S patents printed elsewhere in 
this issue will, therefore, have some interest. The problem 
has been attacked in a new way, and the automatic return of 
eurrent is ensured by the use of a shunt-wound motor instead 
of the series-wound pattern generally accepted hitherto as the 


only practical form. 


. THE proposal to use shunt-wound motors for traction pur- 
poses is a kind of heresy to-day, but as the heresies of one 
generation have so often become the gospels of the next, it 
should not be curtly dismissed on that account. Two reasons 
occur to us for supposing that Mr. RAwonTH will have to 
use larger and heavier motors for a given service than are 
required with the usual methods of control. The first is, that, 
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as the motors are in use as generators whenever a car is 
descending a hill or pulling up, they get no cooling time. 
This is also true of series motors when used for braking 
purposes, and, as a fact, it is found inadvisable to make 
such use of motors on hilly lines. The second reason 
is that, as a greater magnetic flux is requisite to return 
current to the line at a given speed than to drive the car 
at that speed, the whole magnetic circuit must have 
a larger section than is needed for motor purposes. This is 
true, of course, whether the field winding is series, shunt or 
compound. The great attraction of the shunt motor is that 
no field has to be reversed to get the regenerative or braking 
effect, and the efficiency of the braking so obtained is due, 
we believe, to the fact that the car is held in to a con- 
trollable speed from the very beginning of its descent. 
Practically every “runaway” car accident arises from the 
car being allowed to attain an excessive speed, followed by 
the “skidding ” of the wheels as the brakes are jammed on. 
“ Track” brakes, when properly used, have a similar virtue. 
A track brake should be applied when starting to descend 
a grade; it then holds the car to a safe speed, easily con- 
trollable by the hand brake. The track brake, however, is not 
automatic. 


WHETHER these advantages outweigh the well-known 
reasons which have led to the general adoption of series motors 
for electric traction is debatable, and can only be settled after a 
more extended and public use of Mr. RAWORTH'S system than 
has yet been made. The saving of power may be a matter of 
very small or of quite considerable importance, according to 
the conditions of supply and the nature of the road. Safety 
of operation on severe gradients is of the first importance, and 
it may prove that Mr. RAWORTH'S invention will relieve the 
anxieties of those tramway managers, who dread a day of 
“ greasy rails.” We hope that the arrangement will be put to 
the test on a sufficient scale and under such conditions as to 
provide answers to the questions that can only be settled by 
experience. | 

EIAS 

AN article by Mr. L. J. HUNT, entitled “Notes on the 
Design of Electrical Machinery," appears elsewhere in this 
issue, and, although it might appear to the casual reader to 
be merely a highly mathematical and academical treatise on 
details of machine design, it nevertheless contains some 
valuable information of practical utility. The empirical 
formula which Mr. HUNT gives us for determining the com- 
mutation properties of continuous-current machines is very 
simple, and ought to be of service to those designers whose 
time or inclination does not allow them to devote much atten- 
tion to the full investigation of the complex process of 
commutation. The formula must be regarded as a rough-and- 
ready one, however, in which the refinements insisted on by 
some writers have not been introduced. It is generally agreed, 
for instance, that such a formula ought to take account of 
the free length of the armature winding, and not merely of 
the length of the armature. Since, however, the influence 
of this free length is but a fraction of that of the embedded 
length, and as, moreover, the ratio of embedded length to free 


length does not vary greatly in modern machines, the error 
from this source is not likely to be serious. Mr. Hunt’s 
experiments with regard to the ratio of field ampere-turns to 
armature ampere-turns are also of practical value, and he 
shows experimentally that this ratio in itself has not the 
important bearing upon the commutation of a machine which 
some dynamo designers still attribute to it. Equally valuable 
are the figures given by the author for the contact resistances of 
various grades of brushes at different current densities, as such 
figures are rarely given by writers, who prefer, as a rule, rather 
to assume likely values than to go to the trouble of deter- 
mining them experimentally. 

A BYE-LAW, recently issued by the London County Council, 
is to the effect that the driver of every vehicle must have a 
clear view of each side of the road. This bye-law will 
come into force next month. It wil be remembered that 
the London County Council tramcars are of the reversed 
stairway pattern, and consequently the stairway affords a 
considerable obstruction to the driver on one side. The 
police, whose duty it will be to enforce the new bye-law, 
have called the Council’s attention to the matter, and it is 
being considered by the Council and the Scotland Yard 
authorities. It is amusing that the first case to arise under 
the London County Council’s new bye-law should be in con- 
nection with their own cars. The difficulty may be over- 
come to a considerable extent by perforating the riser of 
the stair which is on a level with the driver’s eyes, and 
this expedient has been adopted on some cars recently made 
by the British Railway and Tramway Carriage Works. The 
disadvantage of the reverse stairway type of car was pointed 
out, it will be remembered, in the Board of Trade suggestions 
published in The Electrician, Vol. LI., p. 668. 

In our Parliamentary columns this week it will be observed 
that two gas bills, which have passed the unopposed Com- 
mittee of the House of Lords, have in them clauses empowering 
the companies in question to apply for Electric Lighting Pro- 
visional Orders under the Electric Lighting Acts. It is true that 
the districts in question are of no great size or importance, but 
we cannot regard as good policy the principle of granting electric 
lighting powers to gas companies. There is a great danger 
that the powers so obtained might be secured with the inten- 
tion of never putting them into force, thus postponing the day 
of competition and depriving the district of the advantages of 
electricity supply. 


— — 


Last February we commented on the result of the vibration 
case at St. Pancras, in which an injunction was granted 
against the St. Pancras Borough Council for vibration 
nuisance. Under the present Electric Lighting Acts, although 
an electricity undertaking is bound to give a supply con- 
tinuously, there is nothing which will exempt it from liability 
for nuisance under the ordinary law of the land. The cases 
in which injunctions of this nature have been sought are, 
fortunately, not very frequent, but in the majority of them, 
judgment has been given against the electricity works. A 
particular difficulty has been that the electricity undertakers 
are often unable to buy all the property adjoining the site 
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chosen for their electricity works, for the owners of the pro- 
perty, and even the tenants, are in a position to demand an 
excessive price by threatening subsequent application for 
injunction for nuisance. In commenting on the recent St. 
Pancras case, we suggested that an endeavour should be made 
to obtain a short Act of Parliament to empower an electricity 
undertaking to bring a dispute of this character compulsorily 
to arbitration. The St. Pancras Borough Council, however, 
desires to go further, and has decided to convene a conference 
of Local Authorities and companies owning electricity under- 
takings in London and the provinces, with a view to pro- 
moting legislation for obtaining compulsory powers of 
purchase and for the repeal or modification of clause 77 of 
the Electric Lighting (Clauses) Act and of clause 17 of the 
Electric Lighting Act of 1882, referring to actions against 
undertakers for nuisance and damage. We wish the cam- 


paign every success. 
— — 


THE attempt of the Barnet Gas and Water Co. to secure, in 
a bill of its own promotion, the insertion of a clause giving it 
the right to claim compensation against any electrical under- 
taking for alleged electrolytic damage to its mains, failed 
somewhat ignominiously on Friday of last week. Capt. 
JESSEL’s Committee of the House of Commons, realising at the 
very outset that this was an effort to modify the existing law 
on the subject of electrolysis in connection with gas and water 
mains, quickly made up their minds on the point, and refused 
the application without calling upon the opposition to produce 
evidence. Protection against electrolytic damage to gas and 
water mains due to electric traction currents, in addition to 
the safeguards provided by the Board of Trade regulations, 
has been granted in two notable instances—viz., Sheffield in 
1901 and Brighton in 1903—but these were in respect of 
specific undertakings, and in the case of Brighton the extra 
protection only had reference to a certain few miles of lines. 
In every other case in which the promoter has not agreed to 
the clause, the Committees have refused it, but such clauses 
have been inserted in other Bills by agreement, or as the 
price of a Local Authority’s formal assent to the measure 
in question. Had the Barnet clause been allowed, however, a 
precedent of a dangerous character would have been pro- 
vided, inasmuch as the Middlesex County Council and the 
Finchley Urban District Council being in possession of electric 
traction and electric lighting powers respectively, and having 
already constructed works, the clause, as it was proposed to be 
worded by the Barnet Gas and Water Co., would have been 
retrospective in effect, The Crystal Palace Gas Co. has 
also a similar clause in its Bill this year, and we trust that this 
will also have to be deleted. 


— — 


THE Gus Company's witness brought the usual samples of 
pipes to demonstrate to the Committee the nature of this 
electrolysis danger which the company wished to avert. In 
this ease the samples came from Manchester, where the tram- 
ways have not yet been running for three years. In three years 
we do not believe that any tramway upon which the Board of 
Trade regulations are strictly observed could destroy pipes 
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electrolytically even under the most unfavourable conditions. 
If the specimens shown really represented electrically-caused 
damage, it can only have been the result of the drastic method 
which the Manchester Corporation formerly adopted for burn- 
ing out faults on its electric lighting mains. Such cases would 
be extremely rare, and, moreover, if damage had been caused 
in this manner nothing under the Electric Lighting Acts 
would prevent the owner of the pipes from obtaining full 
compensation. 

THE Valuation Bill introduced by Mr. Lone in the House 
of Commons on Tuesday only just touches the fringe 
of the subject, and so far as “special properties” are con- 
cerned, things are left to all intents and purposes exactly as 
they were before. The Government, we are told, intend to 
deal with railways and canals, and, we presume, electric tram- 
ways and like properties, in a separate measure. What are 
the chief points of novelty " referred to by Mr. Lone? A 
single authority, the County Council or County Borough, is to 
be substituted for the various authorities which may at present, 
if they so choose, severally assess a property. Seeing, however, 
that in ninety-nine instances out of a hundred, Local Authorities, 
notwithstanding their technical rights, accept the valuation of 
the local Poor Law authority, the Bill merely proposes to 
give legal sanction to an almost invariable custom. The 
association of the Surveyor of Taxes with the Valuation 
Authority is intended no doubt to put a check on the marked 
tendency of Local Authorities to run up the assessments of 
“ special properties" in order to ease the burden of the house- 
holder and shopkeeper. Some such control is certainly wanted, 
but the Surveyor of Taxes has no expert knowledge of the 
valuation of tramways, light railways or electricity supply 
undertakings for the purposes of local taxation, and his inter- 
vention is not likely, therefore, to prove of much value in sueh 
cases. The other points in the Bill which were alluded to by 
the President of the Local Government Board have no bearing 
on the assessment of electrical properties. 


— ——— . — n 


Opening of the New Exeter Electricity Works. — The new 
electricity works of the Exeter Corporation will be opened by 
the Mayor of Exeter on Tuesday next. The actual change 
over, however, from the single-phase to the two-phase mains 
was completed quite satisfactorily during the Easter holidays. 
The works were fully described and illustrated in our issue for 
December 11 last. 


Oable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Dominica—Martinique ...... May 9,1902 . = 

St. Lucia—Martinique ...... May 9, 1902 .. — 
Cayenne—Pinheiros ........ Aug. 18, 1902 — 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 . — 
Tourane—Amoy........:ve. Nov. 10, 19083 .. April 26, 1904 
Tarifa—Tangier ........ vg». Jan. 18,1904 .. — 
Dakar—Conakry............ Aprilll, 1904 .. 


Royal Society.—Among the Papers down for reading 
yesterday were the following :—“ Further Experiments on the 
Production of Helium from Radium," by Sir Wm. Ramsay, 
K.C.B., F.R.S., and F. Soddy ; * The Etfects of Changes of 
Temperature on the Modulus or Torsional Rigidity of Metal 
Wires," by Dr. F. Horton ; “ The Sparking Difference Between 
Electrically-charged Surfaces— Preliminary Note, by Dr. 
P. E. Shaw; “On the Changes of Thermo-electric Power 
Produced by Magnetisation, and their Relation to Magnetic 
Strains,” by Dr. S. Bidwell, F.R.S. 
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Influence of Light on the Formation of Accumulator 
Plates.—In a recent article in the Centralblatt für Accumula- 
toren, D. Tommasi draws attention to the fact that the 
negative plates of lead accumulators are more quickly formed 
when the process is carried out in the light than in the dark- 
ness. With the positive plates the reverse is the case. 
G. Rosset, writing on the same subject, points out that the 
law may be expressed more scientifically in the one sentence : 
Darkness favours the oxidisation of lead and light favours the 
reduction of lead oxide. 


The South-Western Polytechnic.—Earl Cadogan, K.G., has 
consented to distribute the certificates and prizes gained during 
the past session by the students of the evening classes and the 
day classes for men and women of the South-Western Poly- 
technic, and to formally open the new buildings, on Friday, 
May 6th. The chair will be taken at 8 o'clock p.m. by Mr. 
R. C. Antrobus, chairman of the governing body. The distri- 
bution will be followed by a concert, under the direction of 
the head of the music section, Mr. Seymour Dicker. On the 
following evening a conversazione will be held from 7 to 
10 p.m., when the Institute buildings, including the labora- 
tories, workshops, &c., will be open for inspection. Exhibits 
in science, art and domestic economy will be on view. There 
will also be scientific lectures and demonstrations. Musical 
and gymnastic entertainments will be rendered by the students 
of the respective departments. 


Mr. Carnegie's Gift to American Engineers.— The Electrical 
World of New York states that in order to enable the three 
American engineering societies to avail themselves of Mr. 
Carnegie's gift of a building for headquarters and library 

urposes, &c., the conference committee has had drafted a 
ill incorporating what is known as the United Engineering 
Society to hold the property for the societies. This bill was 
introduced in the State Ente by Senator Townsend, of Utica, 
and has already passed both the Chambers, and has gone to the 
Governor for signature this week. The bill is virtually a 
transcription of the act incorporating the Cooper Union, its 
purposes being in most respects, if not all, identical with 
regard to the public objects of the building. Six architects 
of good standing have offered to enter a limited competition 
for the plans of the engineering building as well as of the 
Engineers’ Club. These six firms will be paid for their plans, 
and, in addition, there will also be an open competition, in 
which the first four competitors will receive prizes. 


Institution of Civil Bngineers.—At the annual general 
meeting of the Institution of Civil Engineers, held on Tuesday 
evening, the result of the ballot for the election of Council for 
the session 1904-5 was declared as follows :— 

President, Sir Guilford L. Molesworth. ^ Vice-presidents, Mr. F. W. 

Webb, Sir Alexander Binnie, Prof. Alex. B. W. Kennedy, Mr. W. R. 
Galbraith. Other members of Council, Messrs. C. N. Bell (Wellington, 
N. Z.), C. A. Brereton, R. Elliott-Cooper, Col. R. E. B. Crompton, C. B., 
Messrs. W. J. Cudworth (York), G F. Deacon, F. Elgar, R. Hadfield 
(Sheffield), G. H. Hill, C. W. Hodson (Bombay), J. C. Inglis, G. R. Jebb 
(Birmingham), T. C. Keefer (Ottawa), A. G. Lyster (Liverpool), J. A. 
McDonald (Derby), W. Mathews, C.M.G., Sir Charles Metcalfe (Cape 
Town), the Hon. C. A. Parsons (Wylam-on-Tyne), Messrs. A. Ross, W. 
Shelford, C.M.G., Alexander Siemens, John Strain (Glasgow), Sir John I. 
Thornycroft, Prof. W. C. Unwin, Sir Leader Williams (Manchester), and 
Mr. A. F. Yarrow. 
Among the awards for Papers read during the session 1903- 
1904, is a Telford premium to Mr. Alexander Millar for his 
Paper on “The Electrical Reconstruction of the South London 
Tramways on the Conduit System.” (See The Electrician, Vol. 
LII., pp. 474 and 498). 

Wireless Telegraph Notes.—In the course of a leading 
article discussing the position of wireless telegraphy in con- 
nection with the war in the Far East, The Times on Monday 
states that their correspondent on board the Haimun” is 
duly accredited at the Japanese headquarters, and is accepted 
as The Times correspondent by the Japanese military authori- 
ties. He is subject to the same restrictions which the Japanese 
Government imposes upon every other newspaper corre- 
spondent, and the Japanese Government is aware that he uses 
a wireless telegraph apparatus by which he establishes a con- 
nection between a British ship and British territory at Wei- 
hai-wei. Moreover, the Japanese Government has formally 
sanctioned the use of this apparatus. Our contemporary is 
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unable to say whether there is a censor on board the 
* Haimun." 

According to a Central News telegram from St. Petersburg, 
the Czar has signified his approval of the declaration made by 
Admiral Alexeieff regarding the uso of wireless telegraphy 
during the Russo-Japanese war. 

It is reported that the Government have obtained a site 
between South Shields and Sunderland for the purpose of 
erecting a wireless telegraph station. This site is at Marsden 
Hall, a building which has stood unoccupied for over three 
years. It is about 220ft. above the level of the sea, and quite 
close to the edge of the cliff. 

Tests of Steam Turbines.—The following is an account of 
reception tests on a 1,200kw. to 1,400kw. three-phase turbo- 
generator built by Messrs. Brown-Boveri & Co. for the power- 
station in Rheinfelden (see the note in The Electrician, 
Vol. LIL, p. 621). The turbo-generator is designed for steam 
at a pressure of 180lb. per square inch, superheated to 260°C. 
to 270°C., and generates current at a pressure of 6,800 volts 
when running at 1,500 revs. per min. :— 


Steam Steam 
c -| Vacuum : consumption 
Pressure. |Temperature| Per cent. | Kilowatt. r 
Lbs. per sq. in. | Degrees C. kw.-hour Lbs. 
171:0 252 96:0 1,440 15:9 
172:0 240 96:2 1,217 15:9 
173˙5 246 96˙4 720 17°85 
167:0 244 97-0 378 21:0 
: No load. 2,680lbs. per 
Hen 209 96˙8 Excited. hour 


Obituary.— With deep regret we announce the death on 
April 12th, at the age of 52, of Mr. T. J. Wilmot, who for the 
past 19 years has held the position of superintendent of the 
Commercial Cable Co.’s station at Waterville, Ireland. Mr. 
Wilmot took a great interest in all matters affecting the 
locality ; he was captain of the fire brigade, and took an active 
part in all philanthropic and other movements. The funeral 
took place on Friday last, and, as a mark of respect to the 
deceased superintendent, traffic over the comp.ny’s entire 
system was, by order of Mr. George G. Ward from New York, 
suspended for five minutes while Mr. Wilmot’s remains rested 
outside the office at Waterville. The coffin was borne to the 
grave by members of the staff, and was followed by a large 
concourse of the late superintendent’s colleagues and friends 
and by residents of the district, with whom he wis very 
popular. The wreaths sent were choice and numerous, and 
were received from colleagues and friends of the deceased in 
the Commercial Cable Co., the Direct United States Cable Co., 
the Anglo-American Telegraph Co., &c., in all parts of the world. 

Messrs. Wheatley Kirk, Price & Co. desire to express their 
grateful thanks for the numerous expressions of sympathy 
which have reached. them on the recent sudden decease of 
Mr. S. Sherley-Price, one of their junior partners. The large 
number of communications received prevents individual 
acknowledgment: 


Opening of the Scarborough Electric Tramways.—The 
system of electric tramways which is being equipped in Scar- 
borough by the Scarborough Electric Tramways Co. will be 
opened by the Mayoress of Scarborough on Friday next, 
May 6th. The Scarborough Tramways Company was autho- 
rised by special act in 1902 to lay down 3 miles of double track 
and 1i miles of 3ft. 6in. gauge single track. All of this 
has been put in hand, Messrs. A. A. Campbell Swinton and 
J. E. Waller having acted as consulting engineers to the com- 
pany. Current will be supplied by the Scarborough Electricity 
Supply Co. The rails weigh 90lb. per yard, and are of 
the girder type. The maximum gradient on the system is 
l in 10:5, and the sharpest curve has a radius of 35ft. 
Span wires, centre poles and rosettes are employed on different 
parts of the line for supporting the trolley wire, which is 
of 00 gauge hard-drawn copper. The feeders are Messrs. 
Callender's vulcanised bitumen, 0:04 sq., in. laid solid in wood 
troughing outside the tracks, the return being by means of the 
rails and one return feeder. The cars, which number 15, are 
of the Brush double-deck type, and are equipped with two 
hand brakes and one electric brake. One section only of the 
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ine has been as yet completed, and a very successful trial trip 
was run last week. The cars have a seating capacity of 20 
nside and 20 outside. The capital of the Scarborough Com- 
pany is £96,000. 


Electric Lighting at the Royal Waterloo Hospital.— The 
new Royal Waterloo Hospital at the corner of Waterloo 
Bridge-road and Stamford-street is being erected in three 
sections, so as to avoid interference with the working of the 
existing hospital, and the first section is rapidly nearing com- 
pletion. A very complete electric light installation is being 
put in by Messrs. Vaughan, Brown & Co., and there are 
already about 124 lamps connected in the first section. This 
number will be increased to over 200 in the course of a few 
days. Screwed steel tubing, the smallest of which has a 
diameter of iin., is being used throughout, and there is 
no smaller wire than 3/22 employed for any work what- 
ever. Inspection boxes, fitted with watertight covers 
easily removable are sunk into the concrete floors at con- 
venient intervals, and also above fittings suspended from 
the ceiling below. For branches, inspection tees with hinged 
covers fastened by one screw are employed, and these are 
also easily accessible. All switch leads are carried in steel 
tube embedded in the fireproof plaster walls, and, where 
possible, easy bends are adopted instead of elbows. The 
9-ampere porcelain switches are mounted on wooden blocks, 
and were supplied by the General Electric Co. The quality 
of the whole installation is of the highest possible order. 
Energy is taken from the London Electric Supply Corporation's 
mains at 200 volts, and a special transformer will be provided. 
The architects are Messrs. Waring and Nicholson. 


The Regulation of Alternating-current Motors.— An English 
prent (No. 26,378 of 1903) has recently been granted to 

essrs. W. Lahmeyer & Co. for the “ Regulation of Asyn- 
chronous, Alternating or Three-phase Current Electric Motors 
and Rotary Converters.” It is proposed to regulate the speed 
of motors by inserting choking coils into the rotor circuit 
instead of wasteful resistances, as is at present generally the 
case. It is further suggested to regulate the choking effect 
by varying the reluctance of the magnetic path of the choking 
coil. This may be done by more or less saturating this 
magnetic path 17 a variable number of continuous- current 
ampere-turns. The amount of these may be regulated, either 
by hand or by automatic means, so as to maintain a constant 
speed of the motor. A purely electric method of automatically 
regulating the speed is this: The choking coil, besides being 
wound with the leads from the rotor, is also wound with two 
auxiliary coils, which oppose one another. One is permanently 
fed by continuous current from a constant- pressure supply, 
while the other receives its current from a small continuous- 
current generator (or from the generator proper in the case of 
a motor- generator) driven by the motor. If, now, the motor 
exceeds its normal speed, the voltage of the auxiliary con- 
tinuous- current generator driven by it will rise, and the mag- 
netising effect of the bobbin, which is permanently arated: 
will be opposed to a greater degree than before. The permea 
bility of the magnetic circuit of the choking coil will increase 
in consequence, and the choking effect will become more pro- 
nounced — i. e., the motor speed will decrease, and, if the arrange- 
ment be properly adjusted, the speed will be brought back to 
its proper value. If the motor speed decreases, the reverse 
actions take place. 


The Institution Council Nominations.—At the meeting of 
the Institution of Electrical Engineers last night the President 
(Mr. R. Kaye Gray) who was in the chair, said that as that 
meeting was four weeks before the annual general meeting, in 
accordance with the articlesof association hehad to announce the 
nominations for the Council for next session. Before reading 
thelist he would like to explain one matter—viz., with refer- 
ence to the Presidentship. The lamented death of Mr. 
McMillan made the Council think that it would be advisable, 
in order to have a continuity of policy, that a Past President 
should be nominated by them, and after some consideration 
theCouncil thoughtthey would submit his own name for one-half 
of the next session and Mr. Alexander Siemens’ for the second 
half. Perhaps in doing this they might be initiating a new 


manner of election, but it was thought that there might be an 
advantage to the Institution to have the election of the 
President, or, rather, the coming into office of the President, to 
take place at the first meeting of the session—that was to say, 
some time in November—and that, therefore, in the inter- 
regnum between the last meeting of one session and the first 
meeting of the next there would exist a President and a Presi- 
dent-elect. This had several advantages, which he thought the 
members would not fail to appreciate, in the management of the 
affairs of the Institution. The President and the new President 
would be together for about six months, and could exchange 
views with the officials of the Institution, and thus help 
towards a continuity of policy. With regard to the conver- 
sazione, also, it was thought that there might be an advantage 
if the invitations were issued in the name both of the Presi- 
dent and the President-elect, thus making the conversazione 
a sort of introduction to the members of the President-elect by 
the President. The following is the new Council nominated :— 
President. 
Mr. RoBERT Kaye Gray. 


Vice-Presidents. 
*Mr. W. H. Patchell. 
*Mr. W. M. Mordey. 
Members of Council. 
Sir J. Wolfe Barry, K.C.B., F. R. S. *Dr. R. T. Glazebrook, F.R.S. 
Mr. T. O. Callender. Mr. F. E. Gripper. 


Dr. J. A. Fleming. 
Mr. J. E. Kingsbury. 


2 5 aati *Mr. B S. Highfield. 
r. B. e. *Mr. H. Hirst. 
Mr. 8. Z. de Ferranti. Mr. G. Marconi. 
Mr. J. Gavey, C. B. »Mr. C. H. Merz. 
Mr. F. Gill. * Mr. C. P. Sparks. 


Mr. A. A. Campbell Swinton. 


Associate Members of Council. 
Mr. T. Mather, F.R.S. Mr. Sydney Morse. Mr. A. J. Walter. 


The names marked with an asterisk are those of gentlemen nominated. 
to fill the vacancies in the Council in accordance with Article 45 of the 
Articles of Association. 

All the honorary officers, being eligible, are nominated for re-election. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 
(To-day) FRIDAY, April 29th. 
INSTITUTION oF CIVIL ENGINEERS: STUDENTS’ SECTION. 
liam, Visit to the MHolborn—Strand Improvement Works. 
Assemble outside Holborn Restaurant. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER STUDENTS’ SECTION. 
7:80 p.m. Meeting in the School of Technology. Paper to be read. 
Ihe Equipment and Maintenance of Electric Street Cars," by 
C. W. Crosbie. 
SATURDAY, April 30th. 
‘INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
10 a.m. Visit to the works of the Western Electric Co., North 
Woolwich. 


MONDAY, May 2nd. 
Society oF ENGINEERS. 


7:30 p.m. Jubilee Meeting at the Royal United Service Institution, . 
Whitehall. Paper to be read: “British and American Coal- 
cutting Machines,” by A. S. E. Ackermann. 


WEDNESDAY, May 4th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS! SECTION. 

7:30 p.m. Meeting at 92, Victoria-street, Westminster. Paper to be 

read; “ Alternating-current Commutator Motors," by F. Creedy. 
THURSDAY, May 5th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

2:30 p.m. Visit to the works of the Electrical Power Storage Co., 

illwall. 
RöxrarN Socrery. 

8:30 p.m. Meeting at 20, Hanover-square, W. Paper to be read: 
“The Röntgen Society: its Past Work and Future Prospects," 
by J. J. Vesey. Mr. F. H. Glew will afterwards give & short 
account of some experiments with Alpha Rays. 

FRIDAY, May 6th. 
Tramways AND LIdRT BarLWAYS ASSOCIATION. 

$ p.m. Meeting at the Society of Arts, when a topical discussion 
upon Running Powers ” will be opened by Mr. T. W. How. 

PuysicaL Socikr v. 

8 p.m. Ordinary Meeting at the Royal College of Science, Exhibition- 
road, South Kensington. [The change of date from May 13th 
to May 6th has been made owing to the Royal Society having 
chosen the former date for the annual conversazione.] Agenda: 
(1) “ An Experiment with Lubricating Oil," by Mr. W. A. Price; 
(2) Some Instruments for the Measurement of Large and 
Small Alternating Currents,” by Mr. W. Duddell ; (3) Exhibition 
of Apparatus from the National Physical Laboratory. 
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A REGENERATIVE SYSTEM OF TRAMCAR CONTROL. 


In The Electrician, Vol. LI., p. 526, appeared a description 
of a new system of control for electric tramcars, but, owing 
to the patent formalities being incomplete, it was not possi- 
ble to give diagrams of connections or detailed particulars 
of the system. Now, however, the patent specifications are 


Fic. 2. 


available, and we are able to give abstracts of them. The 
first, No. 3,657 of 1903, is for “ Improvements in Regulating 
Devices for Electrically-propelled Vehicles,” and Mr. J. S. 
Raworth is the patentee. Referring to Figs. 1 and 2, a regulating 
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while a backward movement will increase the field strength 
and reduce the speed. When the regulating lever reaches the 
blocks g!, , which are dead, the field circuit is broken entirely. 
| The armature circuit is controlled by the bell-crank lever ;, 
| which is pivoted at * and carries contact-pieces which move 
over the contact blocks f, v. When the lever d is in its most 
forward position—that is, when the field circuit is broken— 
j can be moved just sufficient to allow the pin q to leave the 
notch r and come into line with the slot (Fig. 3). By moving 
d backward the field circuit is closed and the resistance c 
gradually removed. On reaching the most backward position 
the pin g comes into line with the slot o, and the lever 7 is left 
free to turn about the pivot k. It is then possible to close the 
armature circuit by a movement of j, and the car moves slowly 
forward. Until the pin 9 comes into line with the slot m, 
however, it is impossible to move d, and thus all resistance 
must be cut out of the armature circuit before the car can be 
accelerated by pushing forward d. The regulating or speed 
lever d is prevented by the length of the slot n from bein 
pushed so far forward as to reach the contact blocks 9, h’, an 
thus break the field circuit while the armature circuit is still 
closed. To stop the car, the speed lever is drawn backward, 
thus strengthening the field, until the speed of the car becomes 
very low, whereupon the starting lever j, being thereby 
unlocked, opens the armature circuit automatically by the 
released energy of a weight or spring. 

The switch governed by the power lever j can be so arranged 
that after breaking both positive and negative connections, 
i.e. when its contacts are on the contact blocks £, ut, it will 
short-circuit the armatures through a special series winding of 
fewer turns than is the case with ordinary series motors. For 
this purpose, as is shown in Figs. 1 and 2 in dotted lines, an 
additional pair of contacts, £, u?, are provided in the power 
part of the controller. The power lever switch contacts move 
on to these whenever the power circuit is broken. To prevent 
the possibility of the armatures being short-circuited through 
the series-winding whilst the field is excited by the shunt 


lever, d, which carries a pin, q (Figs. 6 and 7), and is pivoted 
at e in the controller casing 7, is arranged to have a fore and 
aft movement after the manner of the reversing lever of a loco- 
motive, and to carry contact pieces which slide over contact 
blocks, gh. These contact blocks are so connected up as to 
modify the strength of the shunt-motor fields 5, b, either by 
varying the resistance in cireuit therewith, or by altering the 
number of sections of the field windings, the arrangement 
being such that a forward movement of the regulating lever 
will reduce the strength of the field and increase the speed, 


winding, the controller is provided with an electromagnetically 
operated switch 1 in the short circuit. This switch is mag- 
netised and held open by the shunt field current, the windings 
of the switch being connected in series with this circuit at A. 
An automatic switch, 15, disconnects the armatures from line or 
battery when they sre short-circuited. The motors when thus 
short-circuited act as an emergency braking arrangement. In 
some cases, however, the special series winding may be re- 


| placed by a resistance, in which case the electromagnetic 
switch 1 is dispensed with. 


In descending hills, aud when 
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stopping the vehicle, the motors act as generators and return 
current to line or to the battery, and thus act as a brake. The 
braking action is also in operation when the motors are short- 
circuited through the resistance, and when short-circuited 
through the special series windings v'. The field-regulatin 
contact blocks and those regulating the armatures are arrang 
in different zones for the better isolation of the one from the 
other, and the contact blocks for effecting the change from 
series to parallel may be swept by contacts carried by the 
power lever, but it is preferable to put them on a separate 
lever carrying a hollow cam, with which a pin on the power 
lever engages. 
If it be desired to apply this regulating device to motors 

having series windings as well as shunt windings, then the 
controller or regulator is arranged with two handles or levers 
partially connected together and with a spring or its equiva- 
lent between them so arranged that when the handles are 
untouched the spring will force them into a position whereby 
a switch short-circuits the series coils, and the upper surface 
of the guide traversed by the handles is cam shaped, so that 
the short-circuit switch cannot be opened except when the 
shunt field is very strong. Figs. 4 and 5 illustrate diagram- 
matically an arrangement for the purpose, and Figs. 6 and 7 
are detail views of the speed lever. The lever w is so 
arranged that normally it is maintained in a position remote 
from the speed lever d. This may conveniently be done by 
means of a spring, x. The second lever w controls, through a 
connector, z, à switch, y, which is caused to normally short- 
circuit the series coils v, that are so wound as to augment the 
fields when the motors are acting as generators. e upper 
surface of the controller casing f is so formed for a portion of 
its length, 5, that a pin, 6, on the second lever is in contact 
therewith, so as to prevent the lever w being moved to remove 
the short-circuit on the series coils v. Such movement is, 
however, permitted to take place when the pin 6 is opposite a 
recessed part, 7, of the controller casing. This recessed part 7 
is so situated that the removal of the short-circuit on the 
series winding can take place only when the fields are near 
their maximum excitation by the shunt windings. In arrang- 
ing the controller in a fore and aft position it is desirable that 
it should be placed parallel with the centre line of the car, 
but where this cannot conveniently be done it suffices to place 
it in such a position with regard to the driver that for him to 
push produces acceleration and to pull produces retardation. 

Following are the ciaims :— 

1. In a regulating device for vehicles propelled by electric motors, the 
combination with motors with a shunt field winding, of means for con- 
trolling the field circuit, means for controlling the armature circuit, and 
interlocking means so arranged that the armature circuit cannot be 
made or broken until the field circuit controlling means are in a certain 

1 : 
P3. A regulating device for vehicles propelled by electric motors with a 
shunt winding wherein the means by which the armature circuit is closed 
or opened and the means which regulate the strength of the shunt 
excited fields and thus govern the speed of the vehicle are interlocked in 
suchwise that the armature circuit cannot be opened or closed until the 
fields are excited to a maximum, substantially as described. 

3. A regulating device for vehicles propelled by electric motors of the 
kind herein referred to, wherein a speed lever and a power lever are so 
interlocked that when the armature circuit is closed, the speed lever can 
be moved through the full range of regulation and vary the motor fields 
to suit the speed required, but not so far as to break the field circuit, and 
when the armature circuit is open the speed lever can be moved toa 
greater extent so as to break the field circuit, substantially as described. 

4. A regulating device for vehicles propelled by electric motors of the 
kind herein referred to, wherein the speed lever carries a pin that engages 
with slots in the power lever, the arrangement being such that according 
to which slot the pin on the speed lever is working in, the armature 
circait is locked open or closed or the power lever is released to allow the 
conditions of the circuit controlled thereby to be changed, substantially 
as described. 

5. In a regulating device for vehicles propelled by electric motors of 
the kind herein referred to, a plate carried by the power lever for inter- 
locking the speed lever and the power lever, said plate having three 
slots therein which are adapted to be successively engaged by a pin on 
the speed lever in suchwise that when the pin is in one slot the arma- 
ture circuit is locked closed, and the speed lever prevented from breaking 
the field circuit, and when the pin is in a second slot the power lever can 
be moved, the speed lever then being held immovable, and when the pin 
is ina third slot the power lever is so held that the armature circuit 
cannot be opened, but the speed lever can be moved so as to open the 
895 caine and, when moved to such position, be held, substantially as 

escri . 


6. A regulating device for vehicles propelled by electric motors having 
a series winding as well as a shunt winding wherein the series winding 
is normally short circuited, the arrangement being such that the short 
circuit cannot be removed except when the shunt field. is very strong, 
substantially as described. 

7. Regulating device for electrically propelled vehicles arranged and 
operating substantially as hereinbefore described with reference to and 
shown in Figs. 1 and 2 of the accompanying drawings. 

8. A plate for interlocking the circuit controllers of motors of the kind 
herein referred to, constructed, arranged and operating substantially as 
hereinbefore described with reference to and shown in Fig. 3 of the 
accompanying drawings. 

9. The combination with the interlocked speed and power levers of 
the regulating device hereinbefore described of & braking handle and a 
cam surface, so arranged that the cam surface prevents the said handle 
being actuated to remove the short-circuit on the series winding, except 
when the speed lever is in such a position that the shunt field is very 
strong, substantially as described with reference to Figs, 4 and 5 of the 
drawings. 


The second patent, No. 3,658 of 1903, also granted to Mr. 
Raworth, relates to ** Improvements in the Motors and Regu- 
lating Devices for Electrically-propelled Vehicles.” The object 
is to return energy to the line in descending gradients and in 
arresting the motion of the car The motors are compound- 
wound, the series winding being arranged to strengthen the 
field when the armatures are returning energy to the line, 
and, therefore, to weaken the field when the motors are 
receiving energy from the line. Referring to Figs. 4 and 5, 
it will be seen that in starting the car the series field winding 
is short-circuited and has no effect on the field. To increase 
the speed the driver pushes the speed lever, and the braking 
handle moves with it, the shunt field being reduced by the 
insertion of resistance. If the speed increases too much, he 
draws back the speed lever, thereby removing resistance and 
strengthening the field. In descending steep hills the driver 
first draws back the speed lever until the increased strength 
of the field returns a strong current to the line, and then, if 
more retarding effort is required, he pulls back the braking 
lever, the effect of which is to remove the short-circuit of the 
series winding and to still further strengthen the field. The 
controller may be so arranged that in case of emergency, for 
instance the trolley leaving the line, further motion of the 
lever and handle will short-circuit the armature through the 
series winding, thus bringing the car to a stop, or nearly so, 
without any connection with the source of supply. 

With such a system of control there is no necessity to provide 
the vehicles with brakes other than a hand-brake to hold the 
vehicle when stopped ; but should the trolley leave the trolley 
wire, then, unless additional braking means are provided, there 
is great liability of a serious accident taking place. To avoid 
such an untoward occurrence by reason of the failure of 
supply of energy the power lever j is so arranged that, when 
released by the speed lever, it is moved on to contacts /?,u?, by 
which the armatures a are short-circuited on themselves. The 
driver, when he finds that the supply of energy has failed, 
also draws back the braking handle w to remove the short- 
circuit on the series fields. The motors then act as generators 
and also as a very powerful brake. It will be seen that with this 
arrangement the armatures can be short-circuited on themselves 
when the fields are excited to a maximum by the shunt wind- 
ings b. This, of course, would be harmful. To overcome this 
defect the chort-circuit 2 is provided with an electromagnetic 
switch 1, the windings of which are in series with the shunt 
windings at A. The switch is thus magnetised and held open 
80 long as current flows through the shunt windings. How- 
ever, in some cases, when it is desired that the motors shall 
form a brake that shall come into operation immediately the 
power circuit is opened, the contacts of the switch 1 are 
spanned by a resistance, 3, such resistance being cut out of 
circuit by the closing of the switch whenever the current 
through the shunt windings b is interrupted. The switch 1 
may, if desired, be so constructed to perform all the opera- 
tions necessary for short-circuiting the armatures through the 
series windings in the event of a failure of supply. Further, 
where there are two motors or more than one field coil in one 
motor, the two-motor coil or two or more coils of one motor 
may be ordinarily in series, but when great retarding effort is 
required, the two coils or sets of coils may be placed in 


! parallel, thereby doubling the ampere-turns in the field or 
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fields. Or the shunt windings may be in sections and so 
arranged that one or more or all of the sections may be 
brought into use as required, but so that on journeys where 
the car runs forwards and backwards the controllers shall be 
arranged that the sections principally used on the outward 
journey shall be the least used on the homeward journey to 
equalise the heating effect. 
Following are the claims :— 


1. A regulating device for motors having two field circuits controlled 
by two connected handles or levers, one of which is normally forced into 
a position in which a switch controlled thereby short-circuits the series 
field winding, substantially as desoribed. 

2. In a regenerative motor control system for electrically-propelled 
vehicles, the combination with motors having both shunt and series field 
windings, of means for controlling said shunt field circuit, means for con- 
trolling said series field circuit, means for controlling the armature circuit, 
and means for interlocking the armature circuit and shunt field controlling 
means, said series field circuit being normally short-circuited and adapted 
to be placed in circuit and augment the field when the motor is returning 
current to line. 

8. In a regenerative motor control system for electrically-propelled 
vehicles, the combination with motors having both shunt and series field 
windings, said series winding being normally short-circuited, of means for 
controlling said shunt field winding, means for removing the short-circuit 
on said series field circuit, means for controlling the armature circuit and 
means for interlocking said shunt field and armature circuit controlling 
means, a circuit connecting one side of said motors with the earth side of 
said series winding, a normally open switch in said circuit, said switch 
being adapted to be closed automatically and short-circuit the motors on 
themselves when the shunt field and armature circuits are open. 

4. Regulating device for electrically-propelled vehicles, arranged and 
operating substantially as hereinbefore described with reference to and 

own in the accompanying drawings. 


THE STEPNEY ACCOUNTS. 


The electric lighting accounts of the Metropolitan Borough 
of Stepney to March 31st have just been published and show 
a further reduction in the average price obtained per unit. A 
statement of the capital account shows that £68,748 additional 
capital has been borrowed during the year, but against this 
there has been repaid a temporary loan of £10,000. Much 
of this extra capital has been expended on mains, machinery, 
buildings and a site for the new riverside station. 

The Board of Trade units generated during the 12 months 
ended March 31, 1904, were 2,745,805, as compared with 
1,948,906 of the previous year. Of these 2,745,805 the public 
lamps consumed 731,066, and private consumers by meter 
1,802,445. The works used 73,358 units, and therefore 
138,936 remain unaccounted for. A maximum demand of 
1,268kw. was recorded during the year, and this gives a load- 
factor of 22-9 per cent., as compared with 21:1 per cent. for 
1902-8. 

The following table shows the principal figures for the year 
just completed and for that ended March 31, 1903 :— 


Costs PER UNIT. 


1903. 1904. 
, WA 065d. ...... 0:644. 
Oil, waste, water and stores.......... 0:04d. ...... 0:04d. 
Wages at station .......... ec eeeee „% Oil 0:15d. 
Repairs and maintenance at station... 005d. ...... 0-06d. 
Total generating costs O O l. 0°89d. 
Total works costs .............. 096d. l . 094d. 
Management and property charges 0:27d. ...... 0:23d. 
TOTAL COSTS................ 123d. ...... 1:17d. 
REcEIPTs PER UNIT. 
1903. 1204. 
Receipts for private supply .......... 275d. . . 266d. 
Receipts for public lighting current .. 160d. ...... 161d. 
Total receipts for current per unit.. 2:46d. ...... 2°36d. 


Notwithstanding the fact that the average price per unit has 
been reduced from 2:46d. to 2°36d., there has been a balance 
of £12,792 carried to the net revenue account as compared with 
£9,499 in the previous year. After paying off interest on 
mortgage debt, instalment of capital account and cost of tem- 
porary work, the net surplus for the year is £5,936, or an 
increase of about £300 over and above that of the previous 12 
months. This is undoubtedly a satisfactory state of affairs, 
and Mr. Tapper, the borough electrical engineer, is to be 
congratulated on the figures presented. 


ELECTRICITY IN MINES. 


A correspondent has sent us the following suggestions 
relating to the draft regulations issued by the Departmental 
Committee on the Use of Electricity in Mines. The regula- 


tions were given in full in The Electrician, Vol. LII., p. 689, 
and some suggestions as to their amendment were also made 
on pp. 764, 788 and 856 :— 


Sec. I., Clause 5 (b) (1).—It is suggested that after the word earth 
should be added the words, or they shall be fixed at such a distance 
apart or in such & manner that there shall be no danger from fire or 

ock.” ; 

Sec. I., Clauso 7 (1).—That the clause should be amended to read :— 
* (1) No motor to be of less normal rating than 25 B B. p., and no trans- 
former shall be of less normal rating than 10kw.” It is, at present, 
common practice to wind motors of 25 K. p. for pressures higher than 
medium pressure, and in the case of transformers these are wound for 
pressures higher than medium pressure as small as 10kw. and even in 
smaller sizes for special purposes. 

Sec. I., Clause 7 (8).—That after the word '* earth " should be added 
the words, or they shall be fixed at such a distance apart or in such a 
manner that there shall be no danger from fire or shock." 


Sec. I., Clause 10.—That the application of a pressure test of 50 per 
cent. in excess of the working pressure in the case of machinery or 
apparatus for a period of half an hour may permanently strain the insu- 
lation, and a flashing test at a potential two to two and a-half times 
the working pressure is suggested as being more satisfactory in detecting 
defects. 

Sec. I., Clause 11.—That lamps suitably connected will operate suffi- 
ciently well as earth detectors on all circuits up to a medium pressure, the 
purpose being to indicate the existence of, rather than to measure the 
value of, a fault. The provision of instruments as indicated in this clause 
would be a costly matter, even if such instruments could be made reliable 
below medium pressures. 

Sec. I., Clause 14.—That this clause should not apply to wiring on the 
main switchboard, where it is necessary, in many cases, to bunch small 
wires between instruments and their respective transformers, &c. 

Sec. I., Clause 15.—That with an automatic cut-out on each pole the 
provision of a main switch in series with it is unnecessary. 

Sec. I., Clause 26.—That the provision of telephones should be optional, 
and only compulsory when the conditions of the installation indicate that 
sach provision would be essential to safe and efficient working. 


Sec. II., Clause 3.—That a hand-railing should only be required where 
a switchboard attendant is always present, as such hand-railing renders 
the switchboard inaccessible, and in small power plants it is absolutely 
essential that the switchboard be readily accessible to the man in charge. 


Sec. II., Clause 5.—That the following clause should be substituted :— 
“ Every generator and feeder should be provided with an automatic cut- 
out capable of opening the heaviest overload which such circuit may 
experience under the severest emergency conditions. Every feeder cir- 
cuit should be protected by a cut-out on each pole. Every continuous- 
current generator circuit should be protected by at least one maximum 
and reverse-current cut-out. In the case of three-wire systems, maximum 
cut-outs should be provided on both poles. It is recommended that the 
alternating-current generators be provided with energy reversal indicators. 
Suitable instruments should be provided for measuring the current and 
pressure of each generator." 

Sec. II., Clause 7.—That no danger is incurred by attendants in clean- 
ing the back of the switchboard carrying medium pressure. If the board 
is required to be sectionalised, it will be practically impossible in the 
original designs to provide for future extensions of the plant; such 
sectionalising will render the back connections of the switchboard 
extremely complicated, which will of itself be an additional danger. 
Further, if a ring bus bar be provided to admit of sectionalising, each 
individual panel will not even then be entirely free from pressure when 
isolated, due to the fact that the return half of the 'bus bar must neces- 
sarily cross the back of the isolated panel, and its return half will carry 
the pressure. The last paragraph of this clause provides that no work or 
cleaning is to be carried out on the switchboard while pressure above the 
limits of low pressure is on the board, so that even if it were practicable 
to arrange the switchboard so that the panels could be isolated it would 
appear to be necessary to remove pressure from the switchboard altogether 
before either cleaning or repairs were carried out; thus the provision of 
isolating switches for each panel is unnecessary if the latter half of this 
clause should be enforced. If this clause is enforced, the necessity for 
shutting down the complete plant before cleaning or repairs to the switch- 
board can be effected is likely to be attended with very serious danger in 
practically every case, as in many instances where electricity has been 
introduced to mining work it is used for pumping and ventilating, neither 
of which operations can be stopped for any length of time. 

Sec. II., Clause 9.—' That the last paragraph of this clause should be 
amended as follows :—“ That all automatic cut-outs and fuses must be 
mounted in such positions and be so protected as to eliminate auy risk of 
injury to the attendant.” | 

Sec, II., Clause 10.—That this clause as it stands would necessitate 
the complete redesigning of what is generally accepted as the best 
modern practice for all switchboards used for medium pressures. Even 
under existing conditions it is extremely difficult to design a switchboard 
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for medium pressures to ensare that the back connections are not com- 
plicated and crowded, owing to the necessity for using heavy back con- 
nections to carry the current required, As this clause would necessitate 
that all instruments, switches and fuees, and circuit breakers be fixed to 
the back of the switchboard, together with the necessary mechanical 
connections for operating the switches from the front of the switchboard, 
the arrangement of connections, &c , at the back would become exceed- 
ingly complicated, and such arrangements would tend to increase con- 
siderably the liability to break down. The prohibitive cost of such 
switchboards would tend seriously to retard the development of the use 
of electricity in mines. 

Sec. II., Clause 13.— That a hand-wheel device for the adjustment of 
brushes is unnecessary on machines smaller than 100kw. 

Sec. III., Clause 5.— The objection raised to metallic protection in seo. I., 
clause 5 (b) (1) would apply in this case. 


Sec. III., Clause 9.—That after the words square inch” at the end of 
this clause, the words equivalent to continuous service“ be added. 


Sec. V., Clause 3.—That this clause should be amended to read as 

follows: —“ The motors must not be worked at a duty such that, after 
six hours’ run under normal working conditions, the maximum rise of 
tempera'ure cttained by any accessible part of the motor will exceed 
100? F., as measured by the thermometer—the maximum temperature of 
the motor at any time, under normal conditions of service not to exceed 
170? F." Asit is the final temperature reached by the motor under normal 
conditions of working that is the limiting temperature, and it is suggested 
that the provision of such a final temperature limit is all that is required. 
_ Sec. VII., Clause 6.—That the provision of strong glass covers enclos- 
ing vacuum lamps in gas-tight fittings involves excessive first cost, and is 
unnecessary having regard to the fact that the breakage of a vacuum 
ipid is attended with less risk than the breakage of à Davy lamp. Should 
mechanical protection be deemed desirable, it is suggested that a strong 
wire guard is all that is required. 


POWER STATION DESIGN.* 
BY C, H. MERZ AND WM, M,LELLAN. 


ÍNTRODUCTION. 


Power stations are designed for numerous purposes, from the 
small station for a town lighting or traction system to the large 
station for dealing with all the requirements of an industrial 
neighbourhood ; it may, therefore, be advisable, although the 
general principles of design are identical, to say at the outset that 
many of the remarks as to detail which we shall make apply more 
particularly to the power station (5,000kw. or over) of a power 
supply undertaking—that is to say, of an undertaking whose object 
is to supply all the requirements (power, traction and lighting) of a 
distri. t extending over a considerable area. If a station for power 
supply were designed on similar lines to many existing power 
stations for traction and lighting purposes commercial failure would 
almost certainly result. In the case of a tramway system the 
capital expenditure on the electrical equipment is not a very large 
proportion of the cost of the whole system; large sums, therefore, 
can be, and frequently are, expended on elaborate and ornamental 
buildings, on highly-finished equipment, on the provision of an 
excessive amount of spare plant, and on unnecessary duplication of 
auxiliary machinery, without appreciably affecting the commercial 
success of the system. In the case of power supply, however, there 
is a limit in price below which a supply company must keep if it is 
to get consumers at all. This limit is low because many large 
individual consumers are very favourably situated from a power 
generating point of view, and a power company can, therefore, only 
attain success by giving due consideration to the factors governing 
economical production. Reliability of supply must, however, take 
precedence over everything else, even over economy of production. 
It is impossible to contemplate interruption of supply to a manufac- 
ture, for if this happens a power company has failed in its purpose. 

Since the early days of the distribution of electrical energy an 
amount of attention has been directed to the power station as com- 
pared with the distribution system which is hardly warranted by its 
importance from either an engineering or a commercial standpoint. 
The importance attached to the power station probably accounts 
for the lavish and unnecessary expenditure which has in many 
cases been bestowed upon it. f It may be worth while to carry the 
suggested comparison into detail, if only because the conclusions 
8 ‘7 drawn materially affect the expenditure on the power station 
itself. | 

D The distribution system of & power scheme will usually consist of 
& three-phase supply at 40 or 50 cycles per second. We do not refer to 


* Abstract of a Paper read before the Institution of Electrical Enginecrs 
last night. 

f When we consider that a boiler only costs £2 or £3 a kilowatt, and a 
turbine or high-speed reciprocating set £10 at the outside, it is surprising 
to find power stations running out (as they still do in many cases) to a 
total cost of £40 or even more per kilowatt. In other words, the mere 
collecting and joining together of the principal apparatus may cost three 
or four times as much as the apparatus itself. 


the voltage, as this depends to a great extent upon the area covered, and 
in any case it can easily be transformed. The system of supply having 
once been decided upon and the cables laid, it is more or less perma- 
nently settled for better or worse, and cannot be changed without great 
expense. 

(2) The expenditure upon the distribution system will probably, in the 
majority of cases, amount to more than 50 per cent. of that on the whole 
scheme, especially if the consumer’s installation be taken into account. 
This, whether supplied by the power company or not, is really part of the 
system, in that the company must bear the expense of any alteration 
necessary on account of change of system. 

(8) The manufacture of cables is well understood, and if they be pro- 
perly designed and laid they are subject to a very small repair account. 
A smaller depreciation account is therefore justifiable than in the case of 
the power station. 

(4) Large power schemes will probably eventually consist of a network 
of transmission cables, sub-stations and distributing cables, supplying all 
the power requirements of a neighbourhood and drawing a supply from 
more than one power station, the latter being located where electricity is 
to be obtained most cheaply from either coal or waste products. 

(5) The distribution system has a comparatively high efticiency, pro- ` 
bably not less than 75 per cent. 

(6) On account of the high initial cost of installing the distribution 
system, in taking up ground, &c., and the difficulty of making small 
beginnings and economically adding to them hereafter, the distribution 
system should be, and generally is, put down with more margin for future 
requirements than is the power station. 
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On the other hand 

(1) A power station has a comparatively low efficiency, not more than 
10 per cent.; there is thus room for large improvement in the generation 
ut power. For this reason the depreciation account must necessarily 
f rm a m. ich higher percentage of the capital cost than in the case of the 
distribution system. 

(2) A power station is capable of easy extension without affecting in a 
very marked degree the ultimate cost. It can therefore be begun on a 
smaller scale. 

(8) It may pay in the future to change even the location of the power 
station, and to feed the system from some other site or sites where energy 
can be more cheaply generated. 

We do not think it is wide of the mark to suggest that 10 per cent. 
per annum should be considered as sinking fund in deciding whether 
to spend more money than is absolutely necessary on any particular 
section of the plant in a power station in order to secure lower 
running costs. In stating this we have specially in mind the 
liability of change in the generation of power, both in method and 
in the location of the power station. The relative importance of 
capital cost and running cost may be seen at a glance for any 
particular values of either load-factor, capital cost or running cost 
from the curves attached (see Fig. 1). From these curves it will 
be seen that a reduction of the capital outlay by £1 per kilowatt has 
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a greater effect on the‘running costs than has a reduction of the 
coal bill by 6 per cent.* This applies with a load-factor as high as 
80 per cent.; it is therefore evident that for lower load-factors the 
question of limiting capital expenditure becomes of overwhelming 
importance as compared with that of reducing running costs. 

Simplicity of Design.—Simplicity of design is desirable apart 
from (as well as on account of) the question of economical produc- 
tion, and generally speaking, it may be accepted that no complica- 
tions introduced to facilitate the repair of a breakdown are justified 
should the complications themselves increase materially the risk of 
breakdown. That all the earlier station engineers should consis- 
tently disregard this axiom was perfectly natural. They came to 
regard breakdowns as inevitable, devoting their attention to mini- 
mising their effect rather than to reducing the amount of apparatus 
in which a breakdown could occur. Ten years ago Mr. F'erranti 
actually practised this doctrine of simplification, more especially 
with regard to the electrical side of the station, and as an example 
of its systematic and logical application the general arrangement of 
a Ferranti single-phase board is unsurpassed. In the design and 
general arrangement of the mechanical portion of the station equip- 
ment the complication which formerly existed now appears to be 
diminishing. For instance, at one time a ring steam main was 
considered necessary, but it was speedily realised that the inherent 
objections were very numerous, most engineers returning to the 
sub-divided straight main into which all boilers fed and from which 
all engines drew their supply of steam. Fortunately, cases of a 
burst steam pipe in a station have been rare, but the failure of a 
pipe or valve at full load anywhere near the middle of a main would 
probably result in shutting down the whole station, whether a ring 
main be used or not. 

Sub-division of Plant and Apparatus.—The only way to remove 
all risk of a complete shut-down due to the failure of a steam pipe 
is to sub-divide the boiler-house plant into a series of groups, each 
group having no connection with its fellows.t In fact, it is now 
considered imperative in a large power station to sub-divide all parts 
of the apparatus, from the boiler house to the switchboard, into a 
series of units, each complete in itself. 


Labour-saving Devices.—To obtain suitable labour becomes more 
and more difficult every day, not we hope, because the supply 
grows less, but because the demand increases faster than the 
supply. This matter is speciallv referred to, as the authors have 
found it difficult to justify the inclusion of a great proportion of 
labour-saving apparatus by any actual calculation of possible 
economies in capital or running costs. Take even the ordinary 
mechanical stoker; we doubt very much if, taking into account 
first cost and repairs and also efficiency, this is in practice justifiable 
except in order to meet the labour difficulty. Certainly ın the case 
of most coal-handling plants it will be found that the cost of labour 
saved is more than counterbalanced by the charges for interest, 
depreciation and repairs on the elevating and conveying apparatus. 
We have known a case in which the capital and repair charges 
exceeded by 200 or 300 per cent. the economy in wages—there 
obviously the expenditure was not justified. Before expending 
money in labour-saving devices the pros and cons of the case 
should be sytematically considered. On the one side should be put 
capital charges, taken at not less than 15 per cent. on the capital 
cost and repairs—the latter to be estimated. On the other side 
should be put the saving in labour. 

Provision for Extension.—Power stations for wholesale supply, 
if the eventual capital expenditure per unit sold is to be kept down, 
must not be designed for to-day. There is nothing which increases 
the station capital account so rapidly and prevents that gradual 
decrease of capital expenditure per unit sold which should take 
place with the growth of a system as alterations to existing work 
and re-arrangements in order to meet increased output. It is pos- 
sible in laying out a station to avoid placing chimneys, flues, offices 
and elaborately-built brick ends so as to interfere with extensions 
to either boiler house or engine room, though it is to be feared that 
this is not always done. Having referred to the main principles 
governing power station design, we shall proceed to discuss some of 
their effects on actual design, on the assumption that the power 


Station under consideration is for the supply of energy as three-phase 


high-tension current at 5,000 volts or over. 
1, TYPE oF GENERATING PLANT. 


High-speed reciprocating engines should obviously for the same 
power cost less than those of slow speed. They will, moreover, 
take up less room. On the other hand, the advocates of slow- 
speed engines claim that the repair bill of a high-speed engine is 
higher and the economy not so good as in the case of a slow-speed 
set. It is only in this country that the question as between the two 
types has arisen at all—neither on the Continent nor in the United 
States has any progress been made with high-speed apparatus, and 


* On the basis of coal at 6s. per ton. 

T When the initial capacity of a station is comparatively small and a 
cross connection is considered desirable it should be made through a 
length of pipe having stop valves at each end, 


the perfection to which high-speed engines have been brought in 
this country is all the more creditable in view of relatively slow 
progress in some other branches of the industry.* Every year 
steam turbines claim increasing attention. They have already 
been adopted for the largest new stations in this country, on the 
Continent and in America. Opinion is, however, still divided with 
regard to their merits, and we are, therefore, perhaps justified in 
dealing with the question at some length. The present position of 
steam turbines may be said to be almost entirely due to the inde- 
fatigable energy of the Hon. C. A. Parsons, who has laboured 
many years on their development. A Swedish engineer, De Laval, 
has also been engaged on the subject for nearly, if not quite as long. 
His turbine,f however, runs at eo high a speed (of the order of 
10,000 revs. per min.) that it is impracticable except in compara- 
tively small sizes. Of turbines$ more recently placed on the market 
the best known is, perhaps, the Curtis, which has been 
developed by the General Electric Co. of America. Other 
types are the Rateau, J manufactured by the Maschinenfabrik 
Oerlikon (Zurich), and the Stumpf,** developed by the Allgeineine 
Elektricitats Gesellschaft, Berlin. In addition to these there are 
various modifications of the Parsons turbine manufactured by 
different firms. 

Whether the final form of turbine will be of the Parsons type, or 
whether it will be modified by the use of expanding nozzlestt or by 
other device, it is impossible to say at present. The turbine has, 
however, already reached such a high standard of efficiency coin- 
pared with that obtainable within the temperature limits that unless 
these limite? are themselves largely varied it would seem to resolve 


* See Proceedings of the Institution of Civil Engineers, Vol. CLI.: 
* High-Speed Electrical Generating Plant," by T. H. Minshall. Accord- 
ing to figures recently published high-speed engines have been built with a 
consumption of only 16lb. of water per kilowatt hour (steam at 200lb. and 
200°F. of superheat), which figure will bear comparison with the very 
best slow-speed results. [An abstract of this Paper was published in The 
Electrician, Vol. L., p. 256.] 

t See Paper before the Municipal Electrical Association: ‘‘ Steam Tur- 
bines,” by S. E. Fedden, July, 1902 (The Electrician, Vol. XLIX., 
pp. 522, 588 and 880). Also Some Notes on Steam Turbo-Eleotric 
Generating Plants,” by Geo. Wilkinson, before the Leeds Local Section 
Institution of Electrical Engineers, October 1908 (The Electrician, 
Vol. LII., pp. 19 and 55, and subsequent correspondence). 

1 [See The Electrician, Vol. LII., p. 777.) 

$ The only turbines of large size which have been running any con- 
siderable time are those of the Parsons type made by C. A. Parsons & Co., 
though the Westinghouse Company &nd Messrs. Brown, Boveri (who 
manufacture the Parsons turbine under licence) have also s up 
some large turbines within the last 18 months. The following table 
giv: s a few particulars of the varions types of steam turbines :— 


' Approx. Total 
Sus Speed. peri. Exp n. No. of -- 
Type. put. rom in| sion og of General characteristics. 
| Kw P. m. ft. per stages. Pl dog 
| second. 
E Con ous construction—fall 
100 to A of pressure equally 
Persons l. 300 1,200 220 | tin. | 791| divided between station- 
| | ary and moving blades. 


| | Disc construction—fall of 
pressure occurs only at 
nozzles in stationary 

| discs. 

| Disc construction — ar- 

| ranged vertically, two 

400 4 8 rows of revolving blades 
to each set of expanding 
nozzles. 

Expanding nozzlea, single 
disc, buckets similar to 
Pelton wheel. 

Expanding nozzles, single 
disc, drives dynamo 
through helical gearing 


Rateau. . 1, 500 | 1,200 | 


Curtis .. 1, 500 1,000 


Stumpf. . 1,500 3,000 1,400 1 1 | 
( 


De Lava! 200 10,600! 1,490 1 | 1 


i 


| | 


See Proceedings of the American Philosophical Society of Philadel- 
phia, April, 1908: ** The Curtis Steam Turbine,” by W. L. R. Emmet. 
[Also The Electrican, Vol. LII., pp. 88, 160, 242 and 596.) 

*| See Paper by Prof. Rateau before the Conference of the Institution 
of Civil Engineers, June, 1903. (Engineering, July 3, 1903, seq.) 

** [See The Electri ian, Vol. LII., p. 902.] 

tt With the exception of those of the Parsons type all turbines have 
some form of expanding stationary nozzle. 

t The principal sources of losses in a turbine are leakage, eddy or fluid 
friction and incomplete expansion. It is safe to assume that in no 
turbine will this be reduced to below 15 per cent. We may, therefore, 
assume that the best attainable result is that the turbine should return 
as useful work 85 per cent. of the total energy contained in steam between 
ag ung boiler and condenser temperatures. Assuming the efficiency of 
the dynamo, including the losses in bearings, excitation slip rings, oil 
pumps, &c., to be 90 per cent., then 1 kw.-hour in the switchboard will, 
with steam at 200lb. pressure superheated 200?F., and with a condenser 
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itself almost solely into a question of first cost. Turbines of any 
type obviously possess certain inherent advautages over reciprocat- 
ing engines they are cheap, simple, take up little room, and have 
no vibration. If, therefore, they can be made to run with reason- 
able economy in steam consumption and repairs they fulfil the 
essential requirements for power supply much more effectively than 
can the best reciprocating engine whether high or low speed. 

To any one with experience of large turbines there can be little 
or no question about any of these points, but as a great deal of 
information as to actual experience bas not yet been published we 
may briefly refer to results obtained at Wallsend. We attach 
curves showing the steam consumption* of a 1,500kw. to 2,000kw. 
turbine which was installed at the end of 1901 (Fig. 2). The tests 
given were made after the turbine had run about 900 hours. After 
running 6,000 hours practically the same tests were repeated, and 


It will be noticed that the 2,000kw. turbine ran 7,500 hours with- 
out ever having been opened up, and only on two occasions have 
the bearings needed any re-setting in order to keep the clearance 
correct, although they were three times examined and the clearance 
tested. In fact, the only faults of any kind which it has been neces- 
sary to repair have been the re-lining of one of the governor throttle 
valve chests and the renewal of an oil disc. 

Steam turbines seem in every respect to be specially suitable for 
power scheme purposes, and, although they have taken many years 
to develop, it 1s probable that, had there been a demand 10 years 
ago for 2,000kw. generating sets, turbo-alternators would have been 
the only large size generating units in extensive use at the present 
day. Their earlier commercial success was prevented by the fact 
that there was only a demand for small sizes (800kw. and under), at 
which sizes any superiority which the turbine even at the pres nt 
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Fic. 2,—Steam Consumption TEST. 


within the limits of observation the same results were obtained. The 


Parsons Turso-ALTERNATOR, l,500xw. 


time possesses over reciprocating engines is due to saving of labour 


following table shows the hours of running, oil consumption, &c.:— | and oil rather than to either lower cost or reduced steam consunip- 


Log of No. 10 Turbine installed at the Neptune Bank Power Station of 
Newcastle-upon- Tyne Electric Supply Co. 


! Hours | 
‘ Hours | out of 
Period. running.“ com- Remarks. 
mission. 
Dec., 1901, to Aug., 1902.. | 2,090 | Thrust adjusted. 
Aug., 1902, to Sept., 1902.. 471 4 Do. do. 
Sept., 1902, to Oct., 1902. 516 2 Thrust examined. 
Oct., 1902, to Nov., 1902.. 502 12 Governor overhauled. 
| Relay valve examined, 
Nov., 1902, to Aug., 1903.. 1,788 18 thrust examined, new 
| oil disc fitted. 
Aug., 1903, to Dec., 1903.. | 1,596 4 Thrust examined. 
fRepairs to governor 
Dec., 1908 .............. 549 12 | throttle valve chest. 
7,512 52 


| 
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temperature of 100 F., require a consumption of 11:85lb. of steam (from 
Rankine's formula). Turbines have already been constructed consuming 
14:5lb. of steam per kilowatt-hour at full load with a steam pressure of 
190lb. superheated 200 F. and with 27-9in. of vacuum in the condenser, so 
that future developments must be looked for rather in higher efficiency at 
low load and in the adoption of higher pressure or greater superheat. 

* The data are taken from the log sheets of the Newcastle-upon-Tyne 
Electric Supply Co. who have operated two 2,000kw. turbo-alternators 
at their Neptune Bank power station, and who &re now installing a further 
10,000kw. of turbines at their new Carville station. It is thought that 
the facts stated justify conclusively the installation of the trial turbines 
three years ago and the orders for new turbines which the company have 
since placed. 


tion. In large units the adoption of turbines materially reduces the 
capital cost of a power station. This reduction amounts to from 
15 to 20 per cent. over the whole station, even on present market 
prices, and it will be much greater when the manufacture of turbines 
has become as completely standardised as that of reciprocating 
engines; if the reduction be calculated on the engine and dynamo 
alone, the percentage is naturally very much greater. The mere fact 
that this saving is not available in small sizes greatly assists a power 
company in its competition with private plants. We are here dis- 
cussing a station for power supply which involves alternating units, 
as large continuous-current turbo-generators, due to the troubles of 
commutation at high speed, have still a somewhat limited field.* 
The high thermal efliciency of gas engines has long rendered their 
use attractive to power station engineers, more especially in the 
south of England, where coal is expensive; but, although we may 
eventually look forward to the time when a gas motor fulfilling the 
requirements of a power station will be obtainable, it can hardly be 
denied that, for this purpose, the gas engine has not at present 


* In cases where it is necessary or desirable to generate continuous cur- 
rent, turbo-alternators plus rotary converters, even when the latter have 
to be installed in the same building, are frequently justifiable. If it be a 
question of a 600-volt network for traction or lighting, and the radius to 
be dealt with does not justify one or two sub-stations, rotary converters 
would be installed in the power house and the generators would be of the 
revolving-field type and wound for 830 volts so as to avoid step-down 
transformers. Switchgear between generator and rotary would be dis- 
pensed with, and each rotary and turbo set would be treated as one unit. 
The result would be:—Capital Cost.—Rotary plus alternator as against 
low-tension direct-current generator, an increase in first cost of perhaps 
£1 per kilowatt which should be more than saved by the reduced cost of 
turbines compared with reciprocating engines. The rotary would not, of 
course, cost as much as the continuous-current dynamo for the same out- 
put. Annual Cost.—A loss of, say, 5 per cent. in the rotary converter, as 


against the saving in steam, oil and repairs by the use of turbines. 
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b 
attained he same perfection as the steam turbine.* It is hardly 
open to question that steam turbines with a given amount of spare 
plant give greater security of supply than gas engines. It is also 
evident that the use of steam turbines simplifies the remainder of 
the power station and, generally, the system as a whole. Even if 
we say nothing about the difficulties attending the use of rotary 


converters of 40 or 50 cycles fed through long lengths of cable with | 


gas engine-driven plant, we doubt whether a balance-sheet can be 
drawn so as to come out favourably to the gas engine at the present 
moment. The saving of coal varies, of course, in different localities; 
but, even allowing for slight differences in favour of the gas engine 
compared with the steam turbine in this direction, we would at 
present for all ordinary power station purposes in this country 
decide in favour of the steam turbine. We would draw our balance- 
sheet as follows :— 
Gas Engines. Turbines. 
Low oil costs, 
Low labour costs, 
Low repair costs, 
and (most important of all) 
Low capital costs. 


Low coal bill, 
High oil costs, 
High labour costs, 
High repair costs, 
and (most important of all) 
High capital cost. 


Low capital costs are even more important in this connection 
than in others, as depreciation charges are necessarily higher in gas 
engines than in turbines, Of course, such improvements in gas 
engines may be made as will result in their superseding steam 
turbines; but, if the advocates of gas engines are correet in stating 
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that the present type of gas engine is being rapidly improved upon, 
it is the more advisable to instal at first a cheap plant in order to 
diminish the cost of superseding it when gas engines approach 
finality in development. 


2. GENERAL ARRANGEMENT. 


The buildings necessary for a large power station and its opera- 
tion are: (a) Main buildings containing the generating machinery, 
(b) switch house, (c) offices, (d) stores and repair shops. The 
above buildings are frequently grouped into one block, and although 
this may result in some saving it would seem a mistake if we follow 
out the principle of sub-division. Some engineers prefer to keep 
the switchgear in an entirely separate building, and there is much 
to be said in favour of this course, especially if the number of feeders 


* Apart altogether from the importance of utilising more efficiently the 
heat energy in coal, there are large possibilities in utilising gas which is 
a waste product, or which is obtainable in conjunction with some manu- 
facturing process. These possibilities make it particularly desirable to 
utilise gas direct in the prime mover without the agency of steam. This 
Paper, however, refers essentially to the design of power stations where 
coal is the fuel, either in a boiler or in a gas retort. The conclusions 
drawn under this section must in no sense be taken as implying that in 
the opinion of the authors gas engines are impracticable for power stations 
where waste gas from blast furnaces or other source is available. (See 
also footnote f.) 

t It is at present almost essential to use 40 or 50 cycles for power 
supply in order to deal with alternate-current lighting. If gas engines 
were used it would probably pay to utilise asynchronous alternators on 
the gas engines and to have one turbine always running on the circuit to 
keep the turning moment steady, and generally to control the system. It 
is the intention to do this in the Blaydon power station which the authors 
&re at present erecting. 


| 
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is greatly in excess of the number of generators. A modification 
of the idea would be to build a separate feeder house. The offices, 
stores and repair shops, however, should, in the opinion of the 
authors, always be placed away from the main power station build- 
ings. The advantage of doing this is that they need not be built so 
substantially, and all fire risks are avoided. 

In commencing the construction of a power station, the auxiliary 
buildings, repair shops, stores and all sidings should be put down 
before the main buildings are started. This will enable considerable 
economy to be effected in the cost of constructing the main build- 
ings. Fig. 8 shows the general arrangement of auxiliary buildings 
at Carville. It will be observed (a) that the offices, stores and 
fitting shop are all separated from the main buildings, as is also the 
North-Eastern Railway sub-station. (b) Easy communication has 
been provided between the offices, the main switch gallery and the 
North-Eastern Railway sub-station by means of an overhead 
enclosed gangway. (c) Siding communication is provided between 
the stores and repair shops and the main buildings. (d) An over- 
head hand traveller connects the stores and repair shops. (e) Both 
a railway siding and a road run into the stores. (f) Stores and 
construction offices are combined with time office and main entrance 
to works. It may be mentioned that in this particular case these 
buildings also act as construction offices and repair shops for the 
whole of the Newcastle Company's system.* 

With regard to the general lay-out of the main buildings, the 
modern station is tending towards what may be called the Complete 
Unit System. For a large power station this tendency might with 
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advantage be carried further than is the general practice at present, 
so that the only junction between the various units will be :—1) 
At the railway siding or other source of coal supply. (2) At the 
river or other source of circulating water supply. (8) At the main 
'bus bars. In fact, a large power station might with advantage be 
so designed that the boiler house plant, the oe system, 
the generating system and the switchboard may be entirely 
sub-divided into different units. The adoption of very large ‘gene- 
rating units has increased this tendency in recent power stations, 
which are now, in many cases, designed more after the lines of 
what might be termed marine practice—that is to say, each large 
generating set is provided with its own boilers and auxiliaries, and 
it is, therefore, under normal conditions entirely separate from the 
other units. 

The building itself may be treated merely as a shell to contain 
effectively, but as cheaply as possible, the generating plant. A 
steel-framed structure is in every way the most satisfactory, the 
filling in between the various columns being merely of the nature 
of a weatherproof screen wall, depending for its stability on the 
steel framing. This screen can be of brick, concrete_or corrugated 
iron—the last has the advantage that it can be more easily altered.f 


* (The Paper also contains a plan showing the position of the build. 
ings at the Neptune Bank station of the Newcastle-upon-Tyne Electric 
Supply Co. A similar plan was published in The Electrician of June 21, 
1901 (Vol. XLVII., p. 319), the only alteration since that date being the 
addition of a “ switch house ” against the side of the engine room along. 
side the switchboard.—Ep. E.] 

t By a complete unit is not necessarily meant one generating set. A 
unit may consist of two or more generating sets with boilers and auxiliaries. 

t This feature namely, that it should be possible with the minimum 
of expense to take advantage of radical improvements—is also worthy of 
consideration in connection with the site chosen. 
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The switch galleries must run parallel to the longitudinal axis of 
the engine room,* the boiler house being placed along the side of 
the engine house opposite to the switch gallery. In order to secure 
the shortest possible steam pipe, it is imperative that the boilers 
should be located directly opposite the engines they normally supply. 
For similar reasons these engines should be closely adjacent to their 
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condensers, which, in tnrn, should be almost directly above the 
circulating water inlet and outlet mains. On the elcctrical side 


* Tuis is advisable whether they are in a separate building or not. One 
serious objection to the placing of the switchboard at the end of the 
building is the concentration of leads running to the board, the practical 
impossibility of avoiding crossings of cables, and the fact that the width 
of the building limits the possible extension of the switchgear. 


similar reasons hold, the generator panels should be as close as 
possible to their respective generators. In short, the whole lay-out 
should be designed with the idea of avoiding crossings and of 
obtaining the shortest and most direct run of all connections, 
whether piping or cables. 

For a comparative large power station, of, say, an initial capacity 
of 10,000 kw. capacity of extension to three or four times this size, 
and especially for one utilising steam turbines, the general arrange- 
ment adopted for the Carville Works of Newcastle-upon-Tyne 
Electric Supply Co.* is convenient, as it fulfils the several require- 
ments we have laid down, namely (1) simplicity of design, (2) sub- 
division of plant, (8) saving of labour, (4) ease of extension. 

A turbine occupies so little floor space in comparison with its 
output that it is impossible to adopt what had almost become 
a standard arrangement—i.e., having one or two lines of boilers 
parallel with the engine room—as by so doing sufficient boiler-house 
capacity could not be obtained without wasting an excessive 
amount of floor space in the engine room through spacing the 
turbines very far apart. In fact with turbines there are only two 
alternatives possible, either to have a two-storey boiler house or 
to arrange groups of boilers at right angles to the axis of the 
engine room, providing each turbine with its own group of boilers.t 


(To be continued). 


NOTES ON THE DESIGN OF ELECTRICAL 
MACHINERY.} 


BY LOUIS J. HUNT. 


CONTINUOUS-CURRENT MACHINES. 


It has been suggested by various writers that a radical difference 
should be inade in the designs of continuous-current machines 
between those built for 100 or 200 volts and those intended for 
operating at 500 or 550 volts. 

Generally speaking, in machines designed for working at 100 or 
200 volts, it 1s quite easy to obtain thoroughly satisfactory com- 
mutation, the factor limiting the maximum output of such a 
machine being the rise in temperature of the armature. The case 
is different with dynamos and motors wound for working at a volt- 
age of 500 volts or more. Here, generally, care has to be taken 
that the output is not limited by commutation troubles before the 
maximum output from the point of view of temperature rise has 
been reached. In order to reduce the number of designs as much 
as possible, it is advisable, at any rate, when dealing with small 
machines up to, say, 100 B. H. P., to design the armatures for 500 or 
550 volts. It will then be quite easy to obtain excellent com. 
mutating qualities for all lower voltages. 

If we design machines for 500 volts it will generally be found, 
especially for machines coming within the above-mentioned limits 
(100 B. H. P.), that it would be somewhat advantageous to use a 
larger total slot area for the lower voltage windings, which is 
tantamount to saying that machines wound for lower voltages can 
have stronger armatures than those wound for the highest voltages 
required. As above stated, it is, in the author's opinion, however, 
better to design small machines for the highest voltage required, 
on account of simplicity. In a given machine with a given value 
of magnetic flux the commutating qualities of an armature are 
inversely proportional to the volts per commutator part. It greatly 
simplifies shop work to use one size of commutator with one length 
of face for all voltages for small machines, and by suitably design- 
ing the armatures on the above lines this can be easily done. 

For low-voltage windings and very good commutating qualities 
soft quality carbon brushes may be used; for 200-volt windings a 
medium quality brush will give good results, and for high voltage 
commutators hard carbon brushes will ensure good commutation. 
There are, of course, a great many methods used by designers for 
predetermining the commutation qualities of a machine. The 
following method has been used by the author for several years, 
and has been found to give very accurate results :— 

Once we know the factors that must be taken into account to 
determine the relative value of the armature magnetic field, the 
whole problem becomes an exceedingly simple one. At first sight 
it may appear that the diameter of the armature should be taken 
into account, but after carefully investigating the subject it seems 
that we need only consider the armature ampere-turns per pole, 
and the length of the armature core, in order to arrive at & satis- 
factory basis for calculation. The E.M.F. induced in a short- 
circuited coil opposing commutation may then be said to be propor- 


* (Illustrated in The Electrician, Vol. LI. p. 238.] 

+ A similar arrangement has been adopted by Messrs. Sargent and 
Lundy for the new stations at Boston and Chicago (see Fig. 4), where 
Curtis turbines are being installed. The authors have independently 
adopted it at Carville, where Parsons turbines are in use. 

t Abstract of a Paper read before the Liverpool pogina ne Society on 
March 23rd. Printed with the permission of the Council of the Society. 
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tional to the armature ampere-turns per pole, the number of turns 
per commutator part, the speed of the machine in revolutions per 
minute and the length of core. 

Let & be a function of this E.M.F ,then ö ATp. xX Tx LVR K, 
where ATp=armature ampere-turns per pole, T = armature-turns 
per commutator segment, R=revolutions per minute at which the 
armature is running, L=gross length of armature core in inches, 
K =1 for lap-wound armatures and p/2 for wave-wound ones, with 
two sets of brushes. 

After examination of a large number of machines, the author has 
found that the above formula holds good for machines of all sizes, 
and has not found any correction necessary for abnormal conditions. 

For slotted armatures ¢ may be given a limiting value of 60 x 106, 
and a figure as high as 80 x 109 will give sparkless commutation if 
a hard quality carbon brush be used, and a large brush lead is not 
objected to. The author prefers to limit 6 to 50x 109 to 60 x 105, 
which with S " quality carbon brushes as made by the Le Carbone 
Company will give perfectly sparkless commutation with fixed 
position of the brushes. If the sparking figure be kept within the 
above limits, one need not trouble about the ratio of air-gap ampere- 
turns to armature ampere-turns to ensure & fixed brush lead; in 
fact, with properly shaped pole tips one may reduce the length of 
the air-gap to that necessary mechanically, without in any way 
changing the commutating qualities of a machine. 

A small four-pole dynamo was experimented upon some time 
since with a view to testing these ideas, and though the tests were 
not carried out very thoroughly, yet the results obtained may be of 
interest. The machine had an armature 18in. diameter. There 
were three turns on the armature per commutator segment and the 
winding was & wave one. It was separately excited and driven by 
belt, the load consisting of the usual test room resistances. The 
field coils were first excited with the normal current, and the 
armature was run up to a speed of 820 revs. per min. The current 
through the armature was 88 ainperes and the voltage across the 
brushes 500 volts. The number of armature ampere-turns per pole 
with this current through the windings was 1,985. Length of 
armature core 8°25in. From this data ô was found as follows :— 


ò = 1,985 x 8 x 8:26 x 820 x 2 = 80:6 x 108. 


The magnetic flux per pole was 2:18 x 106 lines, and this field 
required 2,240 ampere-turns per pole to drive it across the air-gap 
and through the teeth. The ratio between ampere-turns required 
for one air-gap+teeth and armature ampere-turns per pole was, 
therefore, 1:13. With 38 amperes through the armature the com- 
mutation was found to be very poor, the brushes being very sensi- 
tive and sparking badly unless shifted, when the load was varied. 
A sparkless position could be found for all loads, but it was 
impossible to run with fixed lead. The brushes were of "S" 
quality, Le Carbone make. 

Resistances were next inserted in the field circuit, and the shunt 
current reduced to 0-5 ampere. The current through the armature 
was kept at 38 amperes, as in the previous test, and the machine 
was run up to a speed of 500 revs. per min. The magnetic flux per 
pole was 1:24 x 10°. The sparking figure was, therefore, 


6—1,985 x 8 x 8°25 x 500 x 2 = 49:2 x 109. 


The commutation of the machine was now found to be excellent, 
and the brushes were not at all sensitive. With a fixed load of 38 
amperes through the armature, the brushes could be rocked round 
the commutator through a wide angle without showing any signs 
of sparking, and with fixed brush lead sparkless commutation was 
obtained with a load varying from open circuit to about 50 amperes. 
The current was not increased beyond this load. The air-gap 
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+teeth ampere-turns required for this value of flux was 1,180. 
Some further tests bearing on the question of the effect of the ratio 
between field anipere-turns and armature ampere-turns were also 
carried out. The machine was a four-pole generator, manufactured 
by the Sandycroft Foundry Co. (Ltd.) of Chester, de-igned for a 


| load of 75kw. at 210 volts when driven at a speed of 480 revs. per 
. min. 


The full-load current was, therefore, 857 amperes, the arma- 
ture current being 868 amperes. The following are the particulars 
of the machine :— 

Length of core, 11łin. ; number of conductors on armature, 892 ; 
number of commutator segments, 196 ; turns per segment, 1; type 
of armature winding, lap. 

The commutator of this machine would run absolutely sparklessly 
under any conditions of the test with the brushes on the neutral 
points. The brushes used on the test were of “ Z” quality, the 
contact density being 40:8 amperes per square inch, with a load of 
300 amperes. 

In designing continuous-current machines, ô makes a very good 
starting point taken in conjunction with the maximum number of 
commutator segments it is mechanically practicable to use. 

We may deduce some useful formula from ô 


ò=ATp.T.L.R.K.; 


but T=60 x 10° x E./2F.R.Y.K., where E =internal E. M. F. of arma- 
ture; F=magnetic flux per pole: Y=number of segments in 
commutator. 


TR280x 10° x E./F.Y.K. and 6=80 x 108 x ATp.L.E./F.Y. 


For a given machine A.Tp/F. will be about constant, therefore the 
sparking will be proportional to the volts per commutator segment. 
Let Ec-volts per commutator segment, —P.E./Y, where P 
number of magnet poles. 
Then the maximum permissible number of volts per segment for a 
given value of ô will be given by 
Max. Ec=F.6.P./30 x 10 AT. L. 


Taking 6—60 x 109, we have max: Ec=F.P./50L.ATp. 

For an armature of a given diameter and length the capacity of 
the machine in watts per revolution will be fairly closely known to 
a designer. For the watts generated by an armature we may write : 
Watts = N.F.R.A./60 x 105, where N= total number of conductors on 
the armature and A current of machine. 

ATp=N.A./2P.? for a lap-wound machine. 


Watts =P. AT. F. R., 30 x 108 ; 
ATp. F = 80 x 10 W. / P. R.; 
where W — watts generated by armature. 
From equation (i.) F 280 x 108Ec.ATp.L./P.¢. 
From equation (ii.) 
F «80 x 10W./P.?R. ATp. =30 x 105W.r./P2ATp., 


where Wr watts per revolution. 
From these equations can be found the maximum permissible 
number of armature ampere-turns per pole for a given value of ô. 


Max. ATp= VS. Wr. P. Ec L. 


It has been found that for values of ô of 50x10? to 60 x 106 
or thereabouts, carbon brushes of ** S" quality will give excellent 
results. For values of 25 x10? to 40x 10* or thereabouts, “ Z” 
quality brushes are preferred, and for values 20x 10° and less, 
“X” quality brushes will ensure perfectly good commutation. 
The author has recently used the last-mentioned quality brushes 
on a 100-volt generator where à came out at 18 x 10%, the contact 
density of the brushes being about 80 amperes per square inch. 


(.) 


(i.) 


Table I.— Test on Sandycroft” Four- po e 75kw. Dynamo. 


Field current. | 


Volts Amperes Amperes. AT, / AT... | Reva. per min. : 8 x 10-5. Remarks, 
145:0 800 2:8 0:82 475 197 Absolutely sparkless, brushes on neutral point 
115:0 800 15 0°57 550 22:8 Do. do. do. 
. 50-0 300 0:5 0:26 580 21:0 Do. do. do. 
12:5 200 x 0:14 600 16:6 Do. do. do. 
15:0 290 "s 0:11 580 28:3 Do. brushes on 1:8* backward lead 
15:0 800 " 011 580 24:1 Barely visible sparking, 5:5' backward lead | 
50:0 280 da 0:28 580 | 22:4 o. 7˙28˙ do. 
20 0 300 0˙3 0˙13 560 | 23:3 Absolutely sparkless, brushes on neutral point 
16:5 300 0:2 0:12 560 23 3 Do. o. 
20:0 300 0:2 0:13 560 23:3 Do. brushes on 8:2? backward lead 
20-0 280 0:2 0:14 560 217 Occasional sparking, 11 8? backward lead 
80-0 290 0:3 0:19 500 22:5 Do. 11:8* do. 
40:0 280 04 0:24 560 21-7 Do. 11:8” do. 
50:0 300 0:5 0:18 560 23:3 Absolutely sparkless, 2:3? forward lead 
34:0 300 0°5 02 550 17:8 Do. 2:3" do. 
12:0 235 0:2 0:13 560 18:2 Do. 2:3? do. 
13:0 250 0:2 0:1 680* 23:5 Do. 2:3? do. 
5:0 210 02 0:096 560 16:2 Do. 59° do. 


* Vibration prevented speed being increased above this point, the machine being on temporary foundations. AT. —air-gap ampere-turns. 
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The result was excellent. The brushes mentioned above are of the 
Le Carbone Company’s make. 


Commutator Losses.—Consulting engineers often specify a maxi- 
mum value for the current density at the contacts of carbon brushes 
and commutator irrespective of the voltage and speed at which a 
machine may be running. This often results in the commutator 
losses being greater than need be. Investigations into tests of 
contact resistances of carbon brushes will show that for any given 
peripheral speed at which a commutor may be running there will 
be a certain current density at the contacts of the brushes which 
will give a minimum value to the commutator losses. 

For brushes of the above-mentioned make the contact resistance 
per square inch is approximately as follows :— 

For “ S" quality brushes, with densities of 20 amperes per square 
inch or above, 0:187 ,/1/D ; for “ Z ” quality brushes, with densities of 
40 amperes and above, 0:09 JD, where D=current density in 
amperes per square inch. The contact resistance of X ” quality 
brushes appears to vary a good deal more than either of the other 
qualities with the pressure applied to the brushes. It may be con- 
siderábly reduced by increasing the pressure on the brushes, and it 
will generally be found that the pressure must be considerably 
greater than is usual with S" and Zz quality brushes in order 
to benefit very much by their use. The gain in reduction of contact 
resistance by . pressure of the springs will be a good deal 
more than the increased loss due to friction. 

Dealing first with “Z” type brushes, and taking the pressure 
applied to the rushes at 20 oz. per square inch and the coefficient 
of friction at 0:8, tangential pull per square inch «&0:8751b. 

The watts lost due to friction will be, friction watts per square 
inch =0:0085p, where p=peripheral speed in feet per minute at 
surface of commutator. 

The total watts lost per square inch of contact surface L. e., 
(C?R + friction) watts will be | 

Total watts per square inch=0:09D? +0-0085p. . (iii.) 

If C be the total armature current, total contact surface — 20/ D. 

Total watts lost = W 2 C(0'18D! + 0:017pD—1). 

Differentiating W with regard to D and equating to zero, 
0:09D-1 = 0:017pD^? ; 

D! 20:189y. 


Therefore density for minimum losses=0°88pi. 
From equation (iii.) C?R loss per square inch=0°09D?; but 
Di = 0-1897. 


(iv.) 


CR loss per square inch 2 0:09D1 = 0017p. 
From (ii.) friction loss per square inch =0:0085p. 
We therefore see that in order to reduce the commutator losses 
- to a minimum the contact surface of the brushes should be so 
chosen that the loss due to friction is half that due to C?R at the 
contacts. 

It can be shown in the same way that the total watts lost per 
square inch at contact surfaces of S" quality carbon brushes 
0:187 D! + 0:0085p ; total watts lost C(0:874D! + 0-017pD -1). 

From this we deduce, as before, a value of D for minimum com- 
mutator losses D = 0-202p!, 


And, as before, this shows that for minimum losses the loss due 
to friction should be half that due to C?R loss. 


ALTERNATING-CURRENT MACHINES. 


In order to emphasise the importance of a clear understanding as 
to the resultant magnetising ampere-turns produced by the currents 
flowing in the several windings of a polyphase machine, it may be 
pointed out that the voltage regulation of a generator depends more 
upon the demagnetising effect of the armature than upon the induc- 
tance of its windings. Again, the performance of an induction motor 
as regards its power-factor and maximum torque depends upon the 
demagnetising effect of the rotor windings, though in this case, of 
course, without the inductance of the stator and rotor windings there 
would exist no demagnetising effect, whereas in a generator, if the 
windings be imagined to be non-inductive, an external inductive load 
will produce a demagnetising current in the armature windings. 

It has been very clearly shown by Eborall, by means of a vector 
diagram, that the resultant magnetising force in a three-phase 
armature is equal to 1°5 times the magnetising force of one phase. 
It can also be proved analytically that this is the case, and the fact 
that on this basis it is possible to calculate the no-load current of an 
induction motor with great accuracy is probably the best proof of all. 

When making inductance tests on windings having but a few turns 
per coil the P.D. required is often very small. The resistance of the 
contacts may then easily lead to considerable error, and it is there- 
fore advisable to use a method of calculating L from the test 
readings, not requiring an accurate knowledge of the resistance of 
the circuit. The following formula is a good one to use :— 


pL- J (apparent watts)? — (true watts)? 
ea eee 
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when p zr , L= coefficient of self- induction in henrys, CS current 
in the winding. 

The value of the power-factor and the overload capacity of a 
motor is almost entirely governed by the demagnetising component 
of the rotor current. At no-load this is practically nil, but as the 
torque is increased it grows with it, slowly at first, until the load is 
reached at which the power- factor of the machine has its highest 
value. After this load has been passed the rotor magnetising com- 
ponent increases more rapidly until, when the motor is developing 
its Maximum torque, it attains the same value as the component of 
the rotor current with which it is in quadrature. 

This demagnetising current depends upon three things: (a) The 
coefficient of leakage of the stator windings; (b) the coefficient of 
leakage of the rotor windings; (c) the ohmic resistance of the stator 
windings. Instead of using coefficients of leakage the author finds 
it simpler to work out the coefficient of mutual induction between 
the stator and rotor windings, and then to estimate the coefficients 
of self-induction of the stator and rotor windings. 

First, let it be assumed that the stator windings are non-inductive 
and possess no ohinic resistance. The rotor lagging current can be 
calculated by the ordinary method as applied to any circuit posses- 
sing both inductance and resistance, the periodicity, of course, 
depending upon the slip of the rotor. It will be obvious that the 
resistance of the rotor windings will not affect the lagging rotor 
currents, as the periodicity of the currents would be increased with 
any increase of the rotor resistance owing to the greater slip 
necessary. If we now consider a motor, both the stator and the 
rotor windings of which possess inductance, the conditions are 
changed. The stator winding is still supposed to have no resis- 
tance. The inductance of the stator winding has to be neutralised 
in the motor itself, and this is effected by a magnetic field, which 
is linked with both stator and rotor windings, and though it 
neutralises the stator inductance, it unfortunately increases the 
lagging current in the rotor windings. 


rd 
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Finally, let the stator windings possess resistance as well as 
inductance. Now the rotor is to a certain extent shielded from the 
stator inductance by the resistance of the stator windings which 
assists in neutralising the inductance. The neutralising flux is 
consequently reduced and with it the demagnetising component of 
the rotor current. 

In order to show more clearly the effect of the demagnetising 
component of the rotor current upon the performance of a motor, a 
small machine has been worked out, and values of power-factor, 
slip and demagnetising rotor currents, have been tabulated. The 
machine is a standard three phase induction motor built by the 
Sandycroft Foundry Co., and the stator motor stampings are shown 
diagrammatically in Fig. 1. 

The following are the particulars :— 


r 20 B. H. P. 
Synchronous speed 750 revs. per min. 
Voltage between terminals 220 

Periodicity n n RAUS 25 ~ per second 
Outside diameter of stator .......... 25 zin. 

r ti ex oe x x nme 15y5in. 

Gross axial length of stator and rotor Tin. 

Type of stator slots .......... eee Open 

Number of stator alotssssss 72 

Wires per statoei o 6 . ; 
Type of rotor slots .......... ETE Open zin. at periphery 
Number of rotor slots .............. 84 

Wires per rotor slot ............ Ls. 2 


In working out the following particulars, the ratio between the 
number of stator and rotor turns has been considered as unity. 
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This, of course, does not affect the results obtained, as the number 
of ampere- turns will not be altered in any way. 


Torque, Slip of Stator magnetis- Rotor demagnetis- 
Ibs ft. rotor. | ing current. ing ourrent. Power-factor. 
| Ter cent. Amperes. Amperes. Per cent 
36-2 1-1 12-0 0:33 | 641 
67:5 1:85 12:8 1:22 84-1 
100:5 2:7 14-2 2°75 | 90:4 
146:0 4:1 18:2 7:0 92-6 
189:0 5:96 23:2 12°57 93:2 
227-0 1:05 28:1 17:22 92-8 
282-0 9:65 40:15 29:8 91:25 
3560 | 1305 59:2 48:5 88:5 
3860 ^ 152 75:0 65:6 861 
400-0 | 22-2 109-0 100:4 79:0 


In conclusion, I should like to express my thanks to Messrs. the 


Sandycroft Foundry Co. (Ltd.) for permitting the use of data and 


tests relating to machines of their manufacture, and also to Mr. 
Edward Comerford for carrying out the tests and for his assistance 
generally. | 


EDDY CURRENTS IN CABLE SHEATHS.* 


BY M. B. FIELD. 
(Concluded from page 14.) 


APPENDIX I. 


DISTRIBUTION oF INpUcTIoN AND EDDY Currents IN A Lona Inox Pire, 
ENCLOSING AN ALTERNATING CURRENT. 


Let T= ZT; sin (pit + ei) stand for the Fourier's series representing the 
current in the cable, the summation being extended to all components of 
the current of differing frequencies. p;=2min, where n is the fundamental 
frequeccy. Thus I’, is the amplitude in amperes of the fundamental 
term, and T; the amplitude of the term involving the frequency in. 
The epochs denoted above by the general expression e; will not affect 
the following considerations. 

Let B. denote the induction at z in lines per 
square centimetre. n 

Let A, denote the current density in amperes 
per square centimetre of thelongitudinally flowing 
current at x. 

Let L be the mean circumferential length of 
pipe, assumed to be the length of all the mag- 
netic lines within the pipe, which will be more 
and more nearly true as the diameter of the pipe 
is made large in comparison with the thickness, 

Let h be the thickness of pipe wall in centi- 
metres. 

Let d be the internal pipe diameter in centimetres, then L — «(d + h). 


Fia. 13. 


* ; 
Let c, denote L | Azdz, or the total current in amperes flowing longi- 


nd in the hollow cylinder bounded by the interior surface of the 
pipe and a coaxial surface passing through z. 


Let v be the P.D. between two planes lem. apart normal to the pipe 
axis. 


Let «x be the mean permeability. 
Let » stand for 474/10. 


Let m; stand for 0-000199 


— 


Em 
Let p be the specific resistance (electrical) of iron. 


Let P. stand for Limi * cosh mjh —sinh mih 
L cosh mh + cos mjh ` 

Bx, cz, A, and v are all time functions, and may, therefore, each be 
expressed as a Fourier's series; we shall, accordingly, denote the 
amplitude of the term involving the frequency in as Bri, Cri, &c. 

There are two special cases for consideration— 

1. Where the pipe is laid in dry concrete or dry earth, so that no eddy 
currents leak out or leave the pipe. 

2. Where the pipe is laid in wet soil, or 
other reason at the same potential. 
the conditions 


where the ends are for any 
These two cases are represented by 
(1) c4 — 0. (2) A, 0. 
The differential equations of the problem are 
a (CA dA, . 
" P qai dt’ 
From which the following are readily deducible :— 
Case I. 


- 


(1) A = rp. sin (pit + mjz + ġ;) ~- Ped z^ 
where œ; is related to e,. 
JJ E RR ae ee 
* "A Theoretical Consideration of the Currents induced in Cable 
Sheaths, and the Losses occasioned thereby." Paper read before the 
Institution of Electrical Engineers on April 14th. 


' sin (pit T in- ) + e): 
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From which we may write 
Ari Lm, ½ (cosh m;(h — 2x) - cos mi^ — 2). 
L cosh mj + cos m;h 


The eddy-current losses per centimetre length of pipe expressed in 
watts are 


1— 


Le, (^v o S. 2% Sinh mh—ein mh 
SE Ari) dæ F STi? F 
2 v E zi) po cosh mj 4- cos mih 


Pim f "F, 
(2) Bæ = e { e (sin — cos)(pit + mix + $i) 


min- 


+e (sin — eosY(p;t + mj(h — x) + 7005 
From which we may write 7 
, Tin * cosh m;(h - 27) + cos mith Z 21) 
W L cosh mh + cos mh 


m.h 
v= —pEP;{ sin (pit+qi)-e sinl pit-+mh+ o]. 
r; 


(3) 

S EE (qm ues p 

4) 4/ cosh mißt eos n eos) (pit + 2 E . 
From which we see that if À be sufficiently great, the current, flowing 
longitudinally along the inner skin and back along the outer skin of the 
pipe, is at every instant equal to the current in the cable, the direction 
being such as to produce zero resultant magnetisation in the centre of 


the pipe wall. 


Ch 2 = = 


Case II. 
The expressions for A, and Art are manifestly derivable from the corre- 
sponding expressions in the first case by writing 2h instead of h, whence 
the eddy-current loss in watts per centimetre length is 


P Ha Sinh 2mjh —sin 2mih. 
2 7. cosh 2m;h + cos 2 mih 


Similarly B, and B,; are derivable from the previous corresponding 
expressions by making the same substitution as above, and so on. 

In the case of thick pipes of correspondingly larger diameter, so that 
we may still, without sensible error, consider all magnetic lines within 
ihe pipe a8 of equal length, we have for the watts per centimetre length 


of pipe Eren. [ase L) 
2L Ten. . (Case II.) 


It is interesting to observe in this connection that if we have a circuit 
made up of two single-phase cables laid parallel to one another, each in 
a separate pipe, which pipes are practically insulated (e.g., as when 
laid in dry concrete), then, by electrically connecting the two pipes 
together at each end, we halve the hysteresis and eddy-current losses 
in them. 

Or if we consider the three-phase case already alluded to, where three 
single-core cables were drawn through three separate pipes, we should 
again halve the hysteresis and eddy losses in the pipes by electrically con- 
necting them at either end. When the pipes are thus connected we have 
case IL, when separated, case I. It will be observed that the eddy cur- 
rents induced by each cable, flowing, let us say, up the interior surface of 
the pipes and back along the exterior surfaces, together form the equiva- 
lent of a three-phase six-line-wire eddy current system. As soon as we 
connect the pipes together at either end, we do the equivalent of grouping 
three of the return line wires. But we know in a three-phase system no 
current would flow back along this common wire, hence we see in a very 
simple manner that we should halve the eddy CR loss, and with it the 
hysteresis loss, in the manner above described. 


APPENDIX II. l 

In the following the magnetic fields due to various systems of straight 
parallel conductors are considered, it being assumed that the conductors 
„re circular in section, and that the distribution of current over the cross- 
section of each conductor is a function of the distance from the axis of 
the condnetor only. Our ground for this assumption has already been 
explained. 

Case I. 

Two parallel condactors, with current flowing up and down the other. 

We have r,/r2= constant =z; for all points in the ith line of force. 

In polar co-ordinates we have 


a? (ry 20 3 Cos o 
I -— as LÀ 
(orb? + rg- n0 + b)r4 ꝙ 


*) 


~ 


Fia. 14. 


If we write z,°(¢+b)=0, or o=z,"b/(1—z,*), zi is independent of $. 
hence we see that the ith line of force is a circle whose radius is zh — 2,2). 


* In this appendix the form (sin — cosa has been employed for the 
sake of brevity for sina — cos a. 
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the centre being situated on the axis XY. It is sometimes convenient to 
express this in terms of the intercept 5, 

diua. 320 — 30) 
Radius 5-25," 


It is to be observed that the law 10 log?! =k only holds true for those 
2 


portions of the lines of force external to the conductors. If we take 
a point inside the conductor at a distance ri from the centre, the total 
number of lines within the conductor which surround the point is 


AETS) where 8 the outside radius of the conductor, c being, as 


before, the current in amperes. For points inside the conductors we have, 
therefore, in the two-conductor case 


2 l0g72 2) 
710026 1 


(enm) 


which enables us to construct the complete field of force both inside and 
outside the conductors, 


Case II. 


Three llel conductors carrying currents ci, ca, cs, where cı c2 05-0 
at every instant. 


We have for external points 
~ He, log r, + c log r es logrs)=k. 


it is, 


If we take a particular case, and write c, = —2c4— 2, we have 
—f1]og — 1 =k, 
5 og rarʒ 


The line of foree which runs out to miniy separating the positive 
from the negative fields of force, is given by the condition k=0, or 
712 = ars. 

' For points inside the conductors we have 


- “(2log * 2 
100 8 s 285 


We may express the E. M. F. induced at any point of the sheath of u 
three-core cable as 


17 de, d 


10 Lei Jog . 4e jog 72 B 
3( dt 0g + "i log* )10- volts. 


If c, and c, are sine functions of amplitude c, and differing in phase 
by the angle T the amplitude of the E. M. F. is 


2 ~tr. / vo V Ji IM %% Tus Ta 
p (106,73) + (logea) - log, re 08e 5, 


Tı» ra, Ta being the distances of the point in the sheath from the centres 
of the oonductors. | 


The inte of the current density over the sheath is zero, for if A be 
the mean diameter, 7 the thickness, p the specific resistance, the integral 


of current density will be 


Ar -8 2 dei de: dc; 
10510 f Ci log r, t- log r3 + 4i log DU 


e 


gx 
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We can express ri, 75, ra thus, 


ne A/ 3 eT arent 
A Vn 2T 
T VN NR - anye’ 
2 479 Aseos (9 .) 
A „ 47 * 
r „VN -— A 0+ — a 
AV Ftit- Ares (g 


[ov Gs (?- Af cos (0 9046) x 


But 


which is evidently zero. 


is evidently independent of y ; hence, assigning the value j to this integral, 
we may write the integral of current density over the whole cross-section 
of the sheath as 
_,Arj d 
— 
Similarly, the integral of ourrent density taken 
merely round the periphery of the sheath is likewise zero. | 
The bearing of this theorem on the Paper has already been pointed out. 


Case III. 


Two-phase cable, consisting of two circular cores enclosed in & sheath 
forming the common conductor. 
For external points we have 


and for internal points (except for points inside either conductor), we 


have 
2c log N Lars, 
10 472 
and so on. 


If the current in, say, the right-hand core is zero, in the outer c, and 
in the left-hand inner — c, then the external field of force is that due 
to two conductors at the points jı and jz respectively, while within the 
magnetic lines are concentric circles with centre at jı. 


Fie 16. 


The line separating the positive from the negative field will therefore 
be 1, 2, 8, 4, 5, being a straight line externally and an arc of a circle of 
radius A/2 internally. 

In dealing with systems of circular conductors we usually find that the 
nucleus of the field of force (or the point enclosed by the maximum 
number of lines) is displaced from the centre of the conductor. 

For example, in the two-core case the positions of the nuclei are 
determined by the value of rz that renders 


a maximum. 
This is 


Whereas if the current in each conductor be in the same direction which 
occurs in the two-phase case already considered : 


7 b 
Tg= + $773 


b being the distance between the centres of two conductors.  . 
Cores of other than circular cross-sections: In dealing with cables 
having segmental-shaped cores, or any shape other than circular, we 


must use the expression T log 7 instead of merely log, Ti, &o., as 


above; that is to say, instead of merely taking the whole current in the 
core as concentrated at the axis, and taking the log of the distance from 
the core- centre to the point in question, we must consider elements of 
area separately, taking the sum of the logarithm of the distance multi- 
plied by each little el: ment of area, divided by the total area of cross- 


i 


" 
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section A. It is interesting to observe tbat from this follow immediately 
the two geometrical theorems that in the case of a circle, the area of 
cross-section multiplied by the log distance from centre to any external 
point is equal to the integral of each element of area multiplied by the 
log of its distance from the point in question, the integration being 
extended over the whole area. Secondly, the circumference multiplied 
by the log distance from centre to external point, equals the integral 
round the circumference of each element of length multiplied by log its 
distance from the point in question. The corresponding relations in the 
case of internal points are similarly self-evident. 


E 
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ELECTRIC GOVERNING OF STEAM TURBINES.* 


A simple means of governing a series of steam turbines has been 
devised by Charles G. Curtis of New York, which does away with 
the multiplicity of valves leading to the buckets of each turbine. 

The controlling element of the apparatus is a centrifugal governor, 
which may be mounted upon or driven from the shaft of the first 
turbine of the battery, or, in case the turbines are used to drive 
alternating-current generators, this centrifugal governor may be 
driven by a synchronous motor connected with the 'bus bars to 
which the dynamos are connected. This centrifugal governor 
serves to open and close a valve admitting water, oil, or other 
suitable liquid to opposite ends of the cylinder, in which moves a 
piston, and the piston by its movement opens and closes directly or 
indirectly and in proper order the valves controlling the supply of 
steam to the turbines. The general scheme of the apparatus is 
clearly shown in the accompanying diagram. 

The controlling valves of the several turbines are operated by the 
governing apparatus, so as to govern the turbines progressively in 
the following manner :—Enough of the valves of the first turbine 
are opened in succession as the load increases to produce the full- 
load condition of the dynamo driven by that turbine. As the load 
increases further the controlling valves of the second turbine are 
opened successively until the full-load condition of the dynamo 
driven by that turbine is reached, and so on, for the third, fourth 
and any greater number of turbines which the battery may contain. 
After the full-load condition of all the dynamos of the battery has 
been reached the governing apparatus puts on part of the overload 
on the first turbine and then successively on the other turbines of 
the battery until all the dynamos are carrying the same amount of 
the overload, when a further fraction of the overload is added, first 


15. 19 47 14 
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CURTIS APPARATUS FOR GOVERNING STEAM TURBINES. 


to the first turbine and then to the second turbine, and so on, and 
this operation of adding the overload to the turbines in succession 
fractionally is repeated until the full overload condition is reached. 
Instead of having the control of each turbine divided between a 
number of valves, both for the full-load condition and for the over- 
load condition, the number of valves for each turbine may be 
reduced and the regulation for each turbine made dependent to a 
greater extent upon the throttling action of the valves. This may 
even be carried to the extent of providing only two valves for each 
turbine, one for the full-load and one for the overload, each of these 
valves controlling the admission of the steam to a large number of 
sections of the sectional nozzle. In this case the governing 
apparatus will act to first open the full-load valve of the first 
turbine, depending upon the throttling action of the valve at inter- 
mediate positions to control the turbine for less than full load. The 
governing apparatus will then in the same manner open the full- 
load valve of the second turbine, and so on, until the full-load valves 
of all the turbines of the battery are open. For the overload the 
5 apparatus will apply the overload fractionally to the 
turbines by first partially opening the overload valves of the turbines 
in succession and then returning to the first turbine and opening the 
overload valves in succession still further, and so on, until the over- 
load valves of all the turbines are entirely open. The loss in efficiency 
which will result from depending upon the throttling action of the 
valves will not be very great in the case of a battery containing a 
number of turbines, since the effect produced by throttling will be 
for most of the time confined to a small fraction of the whole effect. 

Referring to the diagram, 1, 2, 3, 4 and 5 represent turbine units, 
together with alternating-current dynamos connected by wires to 


* From the Western Electrician of Chicago, 
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the bus bars 8, 9. Magnets 10 and 11 control the valves of the 
turbines. For simplicity of illustration only two of such magnets 
are shown for each turbine, the magnets 10 controlling the full- load 
valves and the magnets 11 controlling the overload valves. The 
magnets are connected by separate wires, 12 and 13, with the 
separately insulated contacts 14, 15, while a return wire, 16, com- 
mon to all the magnets, is connected with a plate, 17, and includes 
a source of direct current, 18. A contact plate, 19, having a length 
equal to all of the contacts, slides over the contacts and the plate 17. 
The contact plate 19 is carried by the rod from the piston which 
moves in the cylinder. The piston is moved in one direction or the 
other by liquid under pressure admitted to opposite sides of the 
cylinder and exhausted through suitable entrance and exhaust ports 
controlled by a valve, 22. The valve is moved by a centrifugal 
governor which is driven by & synchronous motor connected by 
wires with the 'bus bars 8, 9. As already suggested, the centrifugal 
governor may be mounted on the shaft of the turbine. 

It will be understood that the usual switches are placed in the 
several circuits for opening and closing them, and also that the 
steam supply pipes leading to the turbines will be provided with 
the usual throttle valves for turning on and off the steam. When 
the turbines are not running these throttle valves will be closed 
and the switches will be opened, the piston will stand at the left- 
hand end of the cylinder, and the plate 19 will cover all the contacts 
14 to 15. To start up the plant the circuit to the magnets 10, 11 
will be closed, thus opening all the turbine valves controlled by the 
various branches of that circuit. Steam will then be turned on the 
first turbine by opening its throttle. When the dynamo operated by 
the turbine has acquired the proper speed it will be connected with 
the 'bus bars and the circuit to the synchronous motor will also be 
closed. 'The motor will at once &cquire the speed of the dynamo 
and will operate the centrifugal governor, which will move the valve 
22 to the right and cause the piston to move to the right until the 
contact plate 19 covers the proper number of contacts. 

Assuming that the throttles of all the turbines are open and that 
all the dynamos are connected with the 'bus bars and are turning, 
the operation of the governing apparatus will be as follows:— 
Starting with a light load on the first dynamo, it is assumed that 
contact plate 19 rests only on the contact 14 at the extreme right, 
thus opening the full-load valve of the first turbine. As the load is 
increased the first dynamo will reduce in speed, and this will cause 
the synchronous motor to reduce in speed, causing the governor to 
move the valve 22 to the left, opening the right-hand end of the 
cylinder to the liquid pressure and the left-hand end of that cylinder 
to the exhaust. The piston will be moved slowly to the left, draw- 
ing the contact plate 19 upon the second contact 14 and opening the 
full-load valve of the second turbine. This will cause the second 
turbine and the dynamo driven by it to take a part of the load, and 
the synchronous motor will regain its speed and will move the valve 
to a central position, covering both pressure ports to the cylinder. 
As the load further increases a similar sequence of operations will 
take place, and the contact plate 19 will be drawn further to the 
left, covering in succession the contacts 14 connected with the full- 
load valves of the third and subsequent turbines. A still further 
increase of load will cause a continued movement of the contact 
plate to the left, so that it will cover in succession the contacts 15 
and will successively open the overload valves of the several turbines. 
The reverse operation takes place as the load decreases. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E FOURNIER D’ALBE. | 


Use of the Differential Telephone.—W. Duane and C. A. Lory 
have improved the differential telephone method of measuring 
inductance, and have succeeded in reducing the error to jy 
per cent. Two coils AA’ and BB are wound side by side on 
the bobbin. These coils are adjusted so as to have equal 
inductances and resistances, and so that the magnetising effect 
of a current flowing through one coil from A to A’ is exactly 
annulled by that of an equal current flowing through the other 
from B to B. A variable inductance standard S is joined in 
series with coil AA', and the coil of unknown inductance X in 
series with coil BB. A non-inductive variable resistance R is 
inserted in series with S or X according as the resistance of X 
is greater or less than that of S. The two entire circuits are 
then joined in parallel and an ideas d E.M.F. is applied to 
the branch points C and D. By varying K and S values can be 
found easily such that no sound is heard in the receiver. 


A EBA aa c F R 8 


20 QUESRES,. 
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B B bb d G 


When this is the case the two parallel currents must be equal 
to and in phase with each other, and therefore the inductance 
of X must be equal to that of S. The apparatus is portable 
and stable, accurate, easily manipulated and uninfluenced by 
the heating effects. Only one standard is required, and it is 
not necessary to know the value of any resistances. The dis- 
advantage is that the inductance to be measured must lie 
within the range of the standard. 
[Duane and Lory, Physical Review, April, 1904.) 


The Ether and Double Refraction.—D. B. Brace quotes some 
experiments to disprove the validity of the FitzGerald-Lorentz 
contraction hypothesis to explain the negative results of the 
Michelson-Morley experiment of interference between two 
rays, at right angles and parallel respectively to the earth’s 
motion. The experiments were conducted by an extension of 
Rayleigh’s method, using a system rotating about a vertical 
axis, and working with either glass or water. A heavy beam 
was pivoted between the floor and ceiling so as to carry a 
trough with its horizontal axis intersecting the pivotal axis. 
This system could be rotated continuously so as to bring it 
into any desired position. The trough was 413cm. long, and 
built of thick planking so as to give stability to the polarising 
and mirror systems which it carried. Sunlight was so thrown 
into the trough as to keep its path the same whatever its 
position. The results were negative in cvery case. The 
experiments were repeated during the early part of February, 
1904, when the earth’s orbital velocity conspires approximately 
with that of the solar system in space. The conditions were 
quite as favourable as before, but no effect could be detected. 
The author concludes that the contraction hypothesis cannot 
explain the negative results of the interference experiments. 
Either the ether moves with the embedded matter, or the effect 
of the relative motion on the intermolecular forces and the 
possible consequent relative change in dimensions are very small. 

(D. B. Brace, Philosophical Magazine, April, 1904.] 


— — — — — 


N’-rays.—J. Meyer has discovered some new sources of the 
extinguishing rays called by Blondlot N’-rays, and has obtained 
rays of a higher penetrating power than heretofore. If a 
screen with patches of phosphorescent calcium sulphide is 
placed in the receiver of an air pump and the pump is worked, 
the phosphorescence decreases, being restored as soon as the 
pressure is restored. The same thing takes place if the screen 
is placed outside instead of inside the receiver. An incandes- 
cent lamp through which no current passes, or a vacuum tube, 
are powerful sources of N'-rays, the strain of the glass under 
atmospheric pressure being sufficient to account for their 
production. These rays are not absorbed by a slab of 
wood 10cm. thick, or a sheet of oxidised lead 1mm. thick 
and folded so as to be traversed by the rays eight times, 


or by a glass vessel 10cm. thick filled with pure water. 
The only bodies capable of intercepting these rays appear to 
be platinum Imm. thick and “ opal glass” 3mm. thick. In 
studying the refractive index of the rays by means of an 
aluminium prism, the author observed that the aluminium 
stored the rays in great quantity, and gave them out again for 
the next 24 hours. Ordinary and crown glass store them for 
a short time, and lead, copper and pure water do not store 
them at all An aqueous solution of sodium hyposulphite 
remains a magazine of N’-rays for a long time. The hand 
itself stores them for a few minutes, probably owing to the 
salts of the perspiration. The rays are refracted by glass, 
copper and aluminium, and may be diffracted by a grating. 
[J. Meyer, Comptes Rendus, April 11, 1904.] 


Physiological N-rays.—M. d' Arsonval, in a report com- 
municated to the Academy of Sciences, deals with the 
numerous claims of priority set up Audollent, Baraduc, Darget 
and others with regard to rays other than heat rays emanating 
from the human body. He points out that most of the 
authors dealt with had employed photographie methods for 
recording such radiations, whereas the rays described by 
Blondlot and Charpentier have no effect upon the photographic 
plate. None of them discovered the fact that the rays in 
question increase the luminosity of a phosphorescent body, and 
may be conducted along a wire, retaining their wave-length 
and refractive index in the process. 

[D’AusonvaL, Comptes Rendus, April 11, 1904.) 


Chemical Application of N-Ruys.—2A. Colson is of opinion that 
the N-rays are capable of being utilised as a delicate chemical 
reagent of considerable value. Some chemical reactions are 
the source of N-rays, while other and very similar ones are not. 
In preparing zinc hydrate the result is the same whether the 
zinc sulphate is added to the caustic potash solution or the 
latter is added to the former. Now, when the dilute potash 
is added to the sulphate the reaction gives rise to N’-rays, 
which diminish the brightness of a phosphorescent screen, 
whereas the reverse process does not give rise to the rays. 
The author finds that this evolution of rays is accompanied by 
the formation of a basic salt, which is only formed as long as 
the zinc sulphate is in large excess. Calorimetric tests show 
that the formation of this basic salt gives rise to a greater 
quantity of heat than the formation of the zinc hydrate with- 
out such an intermediary stage. A similar reaction is observed 
in the case of copper sulphate. 

[A. CorsoN, Comptes Rendus, April 11, 1904.] 


Double Hefraction.— The explanation of double refraction 
requires that in three directions at right angles to each other 
either the density of the body, or its elasticity, or its dielectric ` 
constant, should have different values. If the latter assump- 
tion is made it may be supposed that a number of conducting 
5 are embedded in a non-conducting medium. Lampa 

as made calculations bearing upon the case of conducting 
ellipsoids embedded in a non-conductor, or conducting spheres 
distributed with different frequencies in three directions. F. 
Braun now deals with another alternative. It is that a number 
of bricks are embedded in a medium of smaller dielectric 
constant, all the bricks being oriented in the same manner. 
Such a combination must show double refraction on the con- 
dition that it behaves like a homogeneous medium towards the 
incident wave system. If a block of the medium be placed in 
a uniform electric field, the potential energy of the system 
will be at à minimum when the longest axes of the bricks are 
parallel to the lines of force. Hence the capacity of the con- 
denser and also the dielectric constant will have their maximum 
value in the same direction. The author constructed a grating 
of bricks of fireclay, 6cm. by 12cm. by 24cm. each, the area of 
the grating being | sq. metre. Ten such gratings placed one 
behind the other gave one nearly complete rotation of the 
plane of polarisation. The difference of the refractive indices 
was about 0:22, or larger than the difference between the 
ordinary and extraordinary rays in calespar. The wave-length 
used was 68cm., emitted by a Righi polariser. 

F. BRAUN, Physikalische Zeitschrift, April 15, 1904.) 
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TRADE UNIONS AND TRADE DISPUTES. 


A somewhat lengthy debate took place in the House of 
Commons last Friday on the motion by Mr. PAULTON, Member 
for Bishop Auckland, that the Trade Unions and Trade 
Disputes Bill be read a second time. The Bill has a threefold 
object and consists of an equal number of clauses. The first 
clause, if made law, would make it legal for a person or any 
number of persons to assemble at or near a house for the 


purpose of obtaining or communicating information by 
peaceful means, or for the purpose of “peacefully per- 
suading " any person to work or abstain from working. By 


the second clause it is provided that no act performed by any 
combination of persons in aiding or promoting a trade dispute 
shall furnish ground for action unless the same act, if per- 
formed by an individual, rendered that individual liable. The 
third clause seeks to make it impossible to bring an action 
against a trade union or association for damages sustained by 
any person or persons by reason of the action of a member 
or members of the union or association. 

As a rule, it is not our policy to deal with matters concern- 
ing party politics in our leading articles ; but on this occasion 
we do not hesitate to make an exception in commenting on a 
Jill which, if made law, would have a vast and, it is to be 
feared, anything but beneficial influence on the manufacturing 
industries of this country, and particularly on that great 
industry with which we are more intimately concerned 


—engineering. The first clause of the Bill, although 
by no means the most important, is alone sufficient to 
condemn it, and it is not surprising that the Prime 
Minister, Sir A. HICKMAN and Col. PILKINGTON treated 


it unsparingly. Mr. PAULTON, in moving the second 
reading, said it was unwise and dangerous to prohibit work- 
men from using peaceful methods of conducting a strike 
effectively, as it would almost excite men to defy an unjust 
law and to “ resort to methods of terrorism." It is quite 
apparent, however, that the remedies suggested by the Bill would 
tend rather to encourage than to discourage the employ ment of 
violent methods during a strike. Certainly, an excited crowd of 
strikers awaiting the arrival or departure of “ blacklegs " near 
the works would be the very best way of instilling terror into 
the minds of those who were sufficiently cowardly or courageous 
to continue work, and the chances of such a crowd remaining 
in merely an “excited” condition are exceedingly remote. 
The second clause of the Bill would simply modify the existing 
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definition of “conspiracy” for one particular section of the 
community. As Mr. BALFOUR pointed out, an act performed 
by an individual may assume totally different proportions 
when performed by a number of persons; it is, in fact, a totally 
different action. Judges may have varying views as to what 
may constitute conspiracy, but it is useless to employ this fact 
as an argument, as was done by the supporters of the Bill. 

The third clause is the true raison d’étre of the Bill, and 
only too clearly betrays the anxiety with which the trade 
unions contemplate their financial liabilities. Most workmen, 
in contributing to trade union funds, do so primarily with 
the idea that their money is to be used mainly for redistribu- 
tion at times when there is lack of work and for other pur- 
poses from which the workman may derive direct benefit ; the 
organisation of strikes and the remuneration of permanent 
officials of the unions, however, runs away with much money that 
might otherwise be devoted to these more charitable uses ; and, 
finally, recent legal decisions have shown that, by the injudicious 
action of trade union organisers, the whole of the funds may 
be drawn upon for the compensation of employers who have 
suffered heavy pecuniary loss by illegal actions on the 
part of the unions. The fact that the whole funds of the union 
are not devoted to fighting purposes may be accepted ; but it 
is not sufficient to absolve such institutions from ordinary 
responsibilities, similar to those borne by other corporations 
in the country. Moreover, in spite of the plausible statistics 
which were introduced into the debate, there is not a shadow of 
doubt that exceedingly large sums have been spent, not only for 
the purposes of prolonging strikes, but also in heavy legal 
expenses, such as those involved by the Taff Vale and subsequent 
similar cases. The third clause of the Bill seeks to relieve the 
unions of this last obligation, and it is to be hoped most sincerely 
that nothing will ever induce any Government, whether Con- 
servative or Radical, to allow such a measure to become law. 
It is not to be assumed that we advocate the payment of legal 
and similar expenses from money collected for provident and 
benefit funds, but we are most strongly of the opinion that trade 
unions should be compelled to accept complete responsibility 
for the actions of their members. However, as pointed out by 
Mr. CRIPPS and the ATTORNEY-GENERAL, the unions have the 
remedy in their own hands, and there is no necessity whatever 
for legislation. They are at liberty to appoint trustees to take 
charge of their “benefit " money, and so ensure that it cannot 
be used for any other purpose— not even for strike pay. This 
simple procedure would protect the “ benefit" money from 
loss through actions brought to recover damages owing 
to the behaviour of a member or members. But it would 
effectually destroy the efficacy of the unions as a fighting 
force, for the major part of the funds being securely set aside 
for other purposes, there would then be insufficient reserve for 
the institution of strike campaigns. 

To recapitulate : the Bill, if passed, would constitute a serious 
menace to personal rights and liberties, in that it would permit 
the assembly of large bodies of men for the purposes oí 
“peaceful persuasion," which would inevitably degenerate 
into rank intimidation and, in all probability, end in actual 
physical violence. Jt would also relieve trade unions of a 
responsibility for the good behaviour of their members, which 
they should, in common fairness, be compelled to bear. We 
are, therefore, all the more surprised that the Prime 
Minister, although opposing the Bill personally, did not 
throw the whole weight of the Government against it, and 
thus prevent the waste of more time upon the consideration 
of a measure the passing of which, even in a modified form, 
would be most prejudicial to the industrial interests of the 
Country. 


REVIEWS. 


Copies of the undermentioned work can be had from T'Àe Blectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 
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Die Gleichstrommaschine. By Prof. E. ARNOLD. Vol. II. Con- 
struction and Design. (Berlin: Julius Springer.) 18m. 

A review of the first part of Prof. Arnold’s treatise on con- 
tinuous-current dynamos (dealing with the theory) appeared 
in The Electrician for August 29, 1902 (p. 753), and now the 
second part, which is concerned principally with the con- 
struction, design, testing and operation of such machines, is 
before us. The two volumes form, without doubt, the most 
complete treatise on the subject which has yet appeared in any 
country, and it is to be hoped, in the interests of the industry, 
that an English translation of both will be eventually available. 

The first part of the volume now under consideration deals 
with the proper dimensioning of the component parts of direct- 
current machinery from the mechanical point of view, with 
the whole question of slot insulation, and with the construction 
of formers and the execution of armature windings generally. 
The subject is treated in a very thorough and practical 
manner, and is illustrated by a large number of excellent 
sketches drawn to scale, and by no less than 30 complete 
designs of modern machines of all sizes taken from the best 
European and American practice. The tabulated data for the 
machines, together with the scale drawings given for most of 
them (assembled together at the end of the volume in the form 
of plates), constitute one of the most valuable features of the 
book, for the examples are not only well chosen, but they 
relate to some of the best machines actually built during recent 
years, and hence are of real value. Too often the elaborate 
calculations and examples found in works on dynamo design 
relate to machines of obsolete pattern, or of the “freak” 
class, but the author of this work has successfully avoided all 
designs of a misleading character. 

Of the various formule and calculations given by the author 
in this part of the book, covering the design of shafts, bearings, 
binding wires, pulleys, &c., it may be said that. while some- 
what too elaborate for general use (for most designers follow a 
few simple rules in such matters) they will prove useful as a 
check on figuring of a more simple character, where special 
cases have to be dealt with. It is to be regretted, however, 
that the subject of turbo-dynamos is barely touched upon, and 
from this point of view the author’s discussion of commutator 
and brush-holder construction, armature winding and balancing 
can hardly be considered as adequate. 

The second part of the book is taken up with the calculation 
and electrical design of dynamos, the author's treatment being 
based upon the theories (especially with regard to commuta- 
tion) established in the first volume. This treatment is 
certainly too elaborate for everyday work, the experienced 
designer taking many short cuts where the author devotes 
many pages of detailed calculation ; this is especially note- 
worthy in the sections dealing with the design of the armature 
(from the commutation point of view) and the pre-determina- 
tion of the no-load characteristics. But it may be safely 
asserted that before a designer reaches the stage at which 
short cuts and approximations may be made when figuring 
out a given design, he has got to be thoroughly acquainted 
with the whole of the contents of this part of the book. The 
author shows step by step how the electrical design of a direct- 
current dynamo is built up, based upon à modern theory of 
commutation, and upon the orthodox views with regard to 
temperature rise ; references to permissible current densities 
and permissible flux densities are conspicuous by their absence, 
the treatment being throughout on a scientific basis, and 
entirely free from rule-of-thumb methods. 

We do not think, however, that the author has done sufficient 
justice to several classes of direct current machine which 
designers have to deal with in everyday practice of the present 
time. Mention of turbo-generators has already been made 
above, and for this class of machine the author's control 
formula for the sparking limit would be of little use; the 
same remark applies to reversible boosters and even to railway 
motors. All these machines are more or less neglected, and 
also that much-used but (with designers) unpopular machine— 
the generator built for lighting and tramway use, with the 
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same rating when working on the shunt at 460-480 volts as 
when working compounded at 500-550 volts. For all these 
special classes of machine the designer will certainly find the 
groundwork of his requirements in the two volumes of this 
work, but he will find no record of experience in them to 
assist him to overcome a particular difficulty with which he 
may be confronted. 

Sufficient stress has hardly been laid by the author on the 
enormous influence of improved ventilation on the output of 
dynamo machinery. It is probably in this direction alone 
that improvements may be looked for in the future in the 
direction of obtaining a better utilisation of the material than 
is obtained at present, and much more might have been said 
by the author with profit to the reader. | 

In the third part of the work (which deals in the completest 
possible manner with all matters relative to the testing of 
dynamos) will be found the particulars of some original 
researches carried out by the author, concerning the theory of 
commutation and the eddy current losses in the armature con- 
ductors. The results of the former in particular, when taken in 
conjunction with the theory of commutation given very fully 
in the first volume, are of considerable interest and value. 

The remaining portions of this work deal adequately with a 
number of important matters connected with the subject, such 
as the starting of motors, the speed regulation of motors, large 
and small (including the special arrangements for winding 
engines), the operation of threc-wire systems, series transmis- 
sions, &c., as far as the machines are concerned, and with other 
matters of interest to the designer and user of the continuous- 
current machine. The treatment is of a thoroughly practical 
character throughout, clear and to the point. 


The Common Sense of Municipal Trading. By Berxarn Snaw. 
(London: Archibald Constable & Co.). 28. 6d. 

That this is a brightly and cleverly written little brochure 
goes without saying. But it is more than that, it is one which 
deserves the serious attention of anti- municipal traders. To 
*the virulence and prevalence of private spirit in our com- 
mercial civilisation,” to quote the words of the author, with 
its outlook on life limited by dividend-earning considerations, 
is due, without a doubt, the birth and rapid growth of muni- 
cipal trading, and it is well for those who are responsible for 
the virulence and prevalence complained of to see themselves 
as others see them. 

The author eschews the statistical method of gauging the 
advantages and disadvantages of municipal trading, and he is 
right. Firstly, because this method is fatal to municipal 
trading, of which he is an advocate; secondly, because there 
are gains and losses which are incalculable ; thirdly, because 
the public have had a surfeit of figures. The total outcome 
of any given commercial operation may be divided roughly 
into visible and invisible results, and figures can deal only 
with the former results, which are not infrequently the less 
important. The author is, for instance, talking sober sense and 
not paradoxes when he states that “ private companies can and 
do make large profits out of sweated and demoralised labour a 
the expense of the ratepayers ; and these very profits are often cited 
as proofs of the superior efficiency of private enterprise.” 

A great point is made of the alleged fact that the benefits 
of private enterprise are merely incidental, whilst those of 
municipal enterprise are inherent. But admitting the point 
to be proved, which we are very far from doing, what does it 
matter whether benefits are incidental or inherent so long as 
they exist. The root objections against municipal trading are 
simply these: ‘‘There is,” to again quote Mr. Shaw’s own 
phraseology, “no magic in the ordeal of popular election to 
change narrow minds into wide ones, cowards into commanders, 
private ambition into civic patriotism, or crankiness into com- 
mon sense" ; secondly, “the cardinal difference between 
private and municipal enterprise for the capitalist is that 
investment in the one is voluntary, whilst investment in the 
other is compulsory” ; and thirdly, the probable deadening and 
demoralising effect of the municipalisation of industry on the 
national character. Mr. Shaw attaches more importance to 
the unseen results of municipal activity than to balance-sheets ; 
so do we. And that is why we commend his book to the 
statistically minded. 


CORRESPONDENCE. 


DANGER OF ELECTROSTATIC SHOCKS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: The unfortunate accident at Bow has certainly given 
rise to an interesting discussion and toa fairly wide divergence 
of opinion as to the possible effect and value of a static charge. 
The results of some experiments made since my last letter may 
be of interest. 

A length of three-quarters of a mile of 0°25 sq. in. con- 
centric cable built for a working pressure of 10,000 volts 
was taken for the tests. The insulation resistance between 
cores was 600 megohms, and the capacity of the length 
0:238mfd. An electrostatic voltmeter was connected directly 
across the cable, and a pressure of 10,000 volts alternating 
applied. This pressure was switched off many times, with a 
view to observing the maximum volts left upon the cable in 
the form of a static charge. The highest observed reading of 
many dozens was 8,300 volts 10 seconds after disconnection. 
(No reading sooner than this was possible owing to the onn 
of the voltmeter needle.) The value of the charge droppe 
with great rapidity at first, and afterwards much more slowly, 
the readings being : 8,300 volts 10 seconds after discorinection, 
6,000 volts at the end of one minute, 4,400 volts after two 
minutes, 3,500 volts after three minutes. Accurate readings 
lower than this were not possible with the voltmeter used, but 
the shape of the curve indicates that at the end of five minutes 
a charge would remain of well over 2,000 volts. 
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Now, as to the possibility of a charge building up; the cable 
mentioned above, with a static charge of 5,000 volts upon it, 
resulting from an alternating RS was earthed for the 
shortest possible time by flashing a wire at high speed across 
the terminals. It was found trom many experiments that the 
highest value remaining afterwards was 400 volts. The same 
cable with the same static charge— viz., 5,000 volts—was taken 
and short-circuited for two minutes, the highest remaining charge 
after this being found to be only 0:8 volt. These tests go to 
show (1) that a dangerous charge may often be present in a 
cable five minutes after the high-pressure alternating current 
has been switched off. (2) That a very perfunctory earthing 
is all that is necessary to reduce the voltage to a safe limit, 
and that no “creeping up” of voltage occurs after earthing. 

Mr. Duddell in your last issue, in E with a 
statement of mine in a previous letter, remarks that he has 
often found on switching off a cable that it is charged to 
the maximum volts of the alternating wave. I do not see 
how this is possible, because on switching off there must be 
some sort of an arc at the break, and this must lower the 
potential. Certainly it seems clear that, so short a time 
as 10 seconds after disconnection, no higher static charge 


than 8,300 volts can be left by 10,000 R. M. S. volts, the wave 
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having practically a sine form. It is interesting to observe 
that in the experiments referred to above, it was found that 
a higher voltage was left on the cable when the circuit was 
interrupted by a rapid air break than when broken under oil. 
Mr. Duddell says that a capacity of 10mfd. to 12mfd. charged 
to 1,500 or 2,000 volts might well give a fatal shock ; this is 
agreed, but would there be enough energy to give a “ flash 
and report 

If it is, as Mr. Duddell suggests, that the voltmeter is 
worked through a transformer, would not the primary 
winding of this transformer have dissipated any static energy 
that might have been present, seeing that the attendant had 
removed six fuses before receiving the shock? The curves 
obtained on Mr. Duddell's oscillograph show that in spite of 
the high resistance of its circuit, it suffices to dissipate the 
static charge to practically zero potential within a time 
equivalent to 14 to 2 periods after switching off.— Yours, &c., 

Prescot, April 25. G. H. NISBETT. 


TO THE EDITOR OF THE ELECTRICIAN. 

SIR : I find it difficult to believe that the quantity of elec- 
tricity stored electrostatically even in a long cable, can give a 
fatal shock when discharged through the body of a full-grown 
man in normal health. Far less do I believe that fatal results 
would ensue from the residual charge manifesting itself after 
a cable has been disconnected from an alternating-current 
system, and momentarily discharged. 

In the case of the remarkable accident at Bow, one naturally 
asks whether the unfortunate victim were in a normal state of 
health, for, if not, it cannot be positively asserted that there 
was any inherent dauger in the electrical conditions obtaining 
at the time of the accident, any more than the firing of a per- 
cussion cap could be said to be a danger to life per se, even 
though in some particular instance it might have so startled 
some one suffering from heart weakness as to bring about his 
death. 

It must be admitted that the question whether a shock will 
prove fatal or not is determined by (1) the current strength 
passing through the body, (2) the duration of the shock, (3) 
the path traversed by the current. That the time element is 
important is, I think, indicated by the fact that, while the 
shock from a small Leyden jar charged to a high potential is 
not dangerous, contact with a live 'bus bar at a lower poten- 
tial may prove fatal. In the first case, the initial current is 
determined by the P.D. of the jar coatings and the resistance 
of the body ; it may, therefore, quite well be greater than in 
the second case, but owing to the short duration of the current, 
dangerous effects are not experienced. It is thusreasonable to 
suppose that, not only must the current strength be considered, 
but also the number of ampere-seconds or coulombs discharged 
through the body. 

A capacity of 5mfd. would represent a very long cable, and 
this charged to a potential of 14,000 volts (i.e., the crest of a 
10,000-volt wave) would store 7 x 107? coulombs of electricity. 
While these are somewhat extreme figures, it must be remem- 
bered that there are many authentic cases of shock which have 
not proved fatal, where, as far as one can judge, a larger quan- 
tity of electricity than 7 x 107? coulombs must have passed 
through the body. 

(The fact that the capacity of a Leyden jar is concentrated 
whereas that of a cable is distributed, may constitute an impor- 
tant factor in determining the relative severity of the shock, 
since it is conceivable that the discharge from a concentrated 
capacity would be so instantaneous as to be confined to the 
conducting portions of the body nearest to the skin, whereas 
the discharge from a distributed capacity of equal amount 
might penetrate to vital organs.] 

With regard to these residual charges, or those which 
gradually make their appearance after the cable has been 
momentarily discharged, I believe I am correct in my idea 
that the time intervals required for the “soaking-in” and 
“ soaking-out " of a charge are of the same order of mag- 
nitude. Íi a steady voltage be applied to a cable, a charge will 
often continue to soak-in for many minutes, after which, if the 
cable be momentarily discharged and left to recover, a residual 
charge will appear, but the potential of the cable will not rise 


63 


to its initial value before it was discharged. It follows, there- 
fore, that the soaking-in effect which could take place in a 
hundredth part of a second would be exceedingly small. But 
whatever ‘“‘soaking-in” effect does take place when a cable is 
connected to an alternate-current supply must be reversed 
each cycle. In each half cycle the quantity which had 
“goaked-in” during the previous half cycle must have 
*goaked-out" before an equal quantity of electricity of 
opposite sign ‘‘ soaks-in” ; at no instant, therefore, can there 
be a greater residual charge than that which can “ soak-in” 
in the time occupied by a half cycle, or one hundredth of a 
second if the frequency be 50. This will be a very small 
charge, and it is reasonable to suppose that if the cable cores 
were connected to earth for only one second no residual 
charge could subsequently manifest itself. | 

To my mind, neither the initial nor residual discharge could 
be accompanied by such manifestations of considerable energy 
as the reporb indicates when referring to the marks of burning 
and singeing on the face and hair of the unfortunate victim. 

I might, perhaps, mention a case of a cable becoming unex- 
pectedly charged which came under my notice a few years ago. 
The end of a disconnected cable was brought into a switch 
pilar of a tramway system, and supported in mid-air by a 
piece of string tied to a terminal mounted on the marble slab 
of the pillar. The cable end was taped, and the terminal from 
which it hung was not connected to any circuit, although some 
switches mounted on the same marble slab were alive. The 
cable was found to be charged, and on being discharged it 
regained its charge in about 15 seconds. This happened 
again and again, and it was discovered that it was being 
charged from the live switches through the leakage path via 
marble, string and insulating tape. At first sight this seems 
very remarkable, but if it be considered what a small quantity 
of electricity is required to charge such a cable, it becomes 
evident that this may quickly take place through a very high 
resistance. For example, if the capacity be zmfd., then it is 
easy to show from the law of the charging current of a con- 
denser that, provided the insulation of the cable be otherwise 
perfect, it will become practically fully charged through a 
resistance of 3 megohms in less than five seconds. In the 
case of alternate-current systems such charges are not likely 
to appear if the insulation of the cable ends be in good con- 
dition, but in dealing with high-tension continuous-current 
systems, I think itis a point to bear in mind.—Yours, &c., 


Manchester, April 23. M. B. FIELD. 


THE OUTPUT COEFFICIENT OF INDUCTION MOTORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I have perused with much interest the abstract, pub- 
lished in your journal, of the discussion which followed the 
reading of Mr. Hobart’s Paper (The Rated Speed of Electric 
Motors as Affecting the Type to be Employed ") before the 
Institution of Electrical Engineers on March 10th. It is not my 
intention here to comment on this important Paper. I would 
only draw your attention to the question of the output formula 
for induction motors. There is no doubt that the only useful 
and suggestive formula is the old D?LR4, which, as pointed 
out by Mr. Esson, is by no means an empirical onc. 

It is, however, of the utmost importance to know the nature 
of the coefficient . I have endeavoured to find its expression 
by an analytical combination of the fundamental formul used 
in induction motor designs. | 

Let me call R=revs. per min.; D stator core in centi- 
metres; L — effectivelength of iron in centimetres; d — air-gap in 
centimetres ; p= number of poles ; f= frequency; A =air-gap 
surface given by erDL/p, where e is a coefficient depending on 
the teeth openings; P = volt-amperes absorbed at full load; 
e = voltage per phase; i= primary full-load current; i’ = magne 
tising current; »=efficiency of the machine; /i; a, = 
amps.-conductors per centimetre of core peripheral length ; 
m=number of phases; n= number of conductors per phase; 
N = flux in megalines; B= maximum induction in the gap; 
o=leakage factor; c- Behrend constant in the formula 
c —dpc[rD ; p and x are the two well-known coefficients in 
the formule e =pNnf 107? and 7’ = 2:5.10* Npd/xAmn. | 
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If we remember that B —1:57N 10% A, and that p/x = 2:5 for 
any kind of winding, we get, after some transformation, 


P «8 x 10-DLdf B?/A. 


Now, if we introduce the condition that the motor must 
work with the maximum power factor possible, and we 
remember the Behrend formula and the relation h= /I A o), 


which can be written, with very little inaccuracy, h= o, we 
arrive finally to the formule : 


P0215. V TB?D?LR 1075, 
C 


1:59 „ 
4 y, VB. ° P . 0 . 0 


The B. H. P. is given [cos m being = 1;(1 + 20), by 
u. 7.—2·9 x 1072 71.7. B' DLR. 
17 20 c 


(1) 


This formula speaks too clearly to need any comment ; the 
designer of pute aud motors will find in it the explanation 
of many facts he has observed in practice. 
The coefficient which Mr. Esson calls ¢ is (referring to cen- 
timetres instead of inches) : 
22.97 o «( 8.) 107 
Penn is 1,000 N 
and we see that it is determined when we fix —first, the leakage 
constant c ;* second, the leakage factor, which depends almost 
entirely on c and on the number of poles, the ratio d/D being, 
for mechanical reasons, almost constant ; third, the induction in 
the gap, which is limited by the difficulty of making room for 
the copper around the stator periphery (see formula 1), or, 
more frequently, by the fact that we cannot allow too high an 
induction in the teeth; fourth, the efficiency 7 ; and fifth, the 
coefficient « for the slot openings. The output coefficient, then, 
does not depend on the slip or on the number of conductors in 
the rotor, &c., as Mr. Esson stated, and it is not a function 
increasing always with the rotor diameter.—Yours, &c., 


Birmingham, April 18. N. PENSABENE 


ROYAL COMMISSION ON LONDON TRAFFIC. 


THE Post OFFICE TELEPHONE CABLES. 


. The sittings of the Royal Commission on London Traffic were resumed 
on Thursday, April 21. 

Sir ROBERT HUNTER, Solicitor to the Post Office, dealt with the 
powers of the Postmaster-General with reference to the construction and 
maintenance of telegraphs under the streets of London. These powers 
were derived from the Telegraph Acts, and were the powers conferred by 
Parliament upon the old telegraph companies in 1863, subject to certain 
extensions and modifications in favour of the Postmaster-General sanc- 
tioned by subsequent legislation. The Postmaster-General consequently 
did not exercise or claim to exercise any powers in the streets of 
London by virtue of any Crown prerogative, although, in some 
respects, the fact of his being a Crown officer might affect any action 
taken against him by local authorities who alleged that their streets 
were unduly intefered with. At the same time, the procedure which 
the Postmaster-General was compelled to adopt by the Telegraph 
Acts was much more cumbrous and tedious than that which was appli- 
cable to gas, water and other companies, and much delay arose in 
obtaining the consent of the road authorities even if that consent was 
finally given. It was impossible that any new work such as laying tele- 
graph and telephone main cables could be undertaken without abundant 
notice to the road authorities. With regard to the telephone system in 
London, this had been laid down in such a manner that the only 
necessity for breaking up a street now was in the case of connecting new 
subscribers. These connections, however, were not direct from the 
main cable in the roadway but from service cables running along the 
pavement and they therefore involved the opening of the footway for a 
short time over a very limited space. The National Telephone Co. 
had no power to break up the streets of London without the authority of 
the Postmaster-General. Speaking generally from his knowledge of the 
way in which the Postmaster-General exercised his wayleave powers, 
every care was taken to reduce interference with traffic to a minimum 
and to consult the views of the local authorities. The Postmaster- 
General used the roads only for the public service, and would be always 
glad to co-operate in solving the problem of supplying the numerous 
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acoessories of civilised life which the population of a town expected to 
enjoy in so far as these affected the special interests entrusted to him. 

Mr. JOHN GAVEY, Engineer-in-Chief to the Post Office, said he 
had superintended the provision of telephones for London and had 
designed the plan upon which the work had been carried out. The scheme 
Was on & e to provide for the wants of London for some time, and, 
together with the City, Mayfair, West Hampstead, Westminster and Ken- 
sington districts, underground ducts had been constructed for nearly 60,000 
subscribers. For the purpose of laying the main work of the telephone 
system it had been necessary to take up most of the principal streets of 
London, and from 1899 to 1901 the interruption to traffic caused by these 
operations was no doubt considerable. The work had been so con- 
structed, however, that new main cables could be drawn into the ducts 
through the manholes constructed in the roadway without breaking up 
or in any way disturbing the roadway itself. The same thing applied in 
connection with the service cables. The Post Office used the subways of 
the London County Council as far as possible, but in Queen Victoria- 
street and on part of the Thames Embankment the subways, large as 
they are, were filled to so great an extent with gas and water mains that 
there was not room for the telephone cables, and it was necessary to open 
the roadway to lay ducts. With a view to minimising the interference 
to traffic as much as possible, certain arrangements had been come to 
between the Post Office department and the Corporations of London and 
Westminster. Every care was taken to minimise the obstruction of 
traffic in the streets, and now that the main telephone works were 
laid, he thought the amount of interference with traffic caused by 
the Postmaster-General’s telephone operations would be trifling. 
It has been suggested that all Post Office work involving the opening of 
streets should be carried out at night, and that the work of different 
undertakings should be carried out simultaneously. With regard to night 
work, although the Postmaster-General was willing, it would be quite 
impossible to confine telephone operations to the night. Apart from the 
ordinary difficulties there were many electrical ones. In dealing with 
working wires it would be impossible to make any tests in the night time 
to Post Offices (which would be closed) and to subscribers or private wire 
renters and similar places. Difficulties would also arise in connection 
with the staff, as the higher grade engineers must be on duty in the day- 
time for other purposes and could not, therefore, also be at work at night. 
With regard to the other suggestion, so far as the Post Office was con- 
cerned this was just as inapplicable as that of carrying out work by night. 
The attempts of the Postmaster-General to carry out his work simul- 
taneously with other undertakings had not met with success. For 
instance, at the commencement of the construction of the main telephone 
works, the Charing Cross Electric Lighting Co. were also about to 
commence extensive works, but no co-operation on their part could be 
obtained in the matter of simultaneous working. He concurred in the 
view of Sir Robert Hunter, that the Postmaster-General always desired 
to use the streets with a minimum of inconvenience to those using the 
streets for other purposes, and would always be willing to co-operate 
with local authorities in every endeavour to advance the public interests 
as far as possible in every respect. 


Friday, April 22. 

Mr. ALFRED WILLIS, a director of the Baker-street and Waterloo 
Railway Co., and formerly connected with the South Eastern Railway 
Co., said that he had come to the conclusion that it was now too late in 
the day for Parliament or any other tribunal to lay down a general 
scheme for providing railway accommodation and traffic facilities within 
the Metropolis. The only course open at present was to see how far the 
schemes already existing and those projected would meet the reasonable 
requirements of the travelling public and to make the best of them. 
His opinion of the great outcry against the congested street traffic was - 
that this was due to the development of electric lighting and telephone 
enterprise in London. In addition to this there were various street 
widenings being made, and when these matters had settled themselves 
somewhat the congestion would not be so great as at present. Relief 
could also be looked for in the future when he anticipated that a great 
deal of the goods and passenger traffic on the surface of streets would be 
maintained by motor traction. He failed to see that the construction of 
tube railways would in any way reduce the number of omnibuses in the 
streets as there must always be a demand for quick short-distance in-and- 
out traffic which could not be met by tube railways. He was against 
tramcars being admitted into the City, but thought the requirements of 
the Metropolitan traffic would be substantially met by the existing and 
projected tube railways in conjunction with the omnibus services, 
especially if the omnibus companies introduced motor traction. He saw 
many objections to the so-called general schemes as, after all, what really 
governed these matters was what financial return was likely to be gained. 
Perhaps something might be said for co-ordinating the various schemes 
submitted from time to time for suburban traffic, and if this was done a 
great and appreciable effect would be noticed upon the daily traffic to and 
from London. In discussing Parliamentary procedure witness laid stress 
upon the effect of the local veto, and if a really good extra-mural tram- 
way service was desired this veto would have to be swept away. There 
should be absolute free trade in tramway services with mutual running 
powers over the different systems, leaving it to Parliament to decide as to 
what extent this principle should be acted upon in particular cases. His 
opinion was, however, apart from the veto, that if tramway development 
in the suburbs was left to municipal enterprise many promising schemes 
would be shelved and the public would be kept waiting. He thought the 
best way to systematise schemes relating to London and suburban traffic 
was that all bills should be referred automatically by Standing Order to 
a new tribunal. This tribunal might be formed by an amalgamation of 
lay members of the Railway and Canal Commission and the Light Rail- 
way Commission, with the addition of a traffic expert and a first-class 
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engineer, or it might be set up as a new department within the Board of 
Trade. The function of this tribunal should be the examination of each 
scheme in order to ascertain how far it conformed with the general 
principles which the Commission should lay down, and also to settle all 
points of minor importance. 

Mr. H. T. SCOBLE, an associate of the Surveyors’ Institution, spoke 
with regard to the transference of factories from congested town areas 
to suburban rural districts and gave some details of a Paper which he 
had contributed to the Surveyors’ Institution upon this subject.? 


PARLIAMENTARY INTELLIGENCE. 


— 


TOTTENHAM COURT ROAD TRAMWAY. 


Lox DON County COUNCIL TRAMWAYS AND IMPROVEMENTS BILL. 


Mr. Compton Ricketts’ Committee of the House of Commons com- 
menced consideration of this bill on Wednesday. 

Mr. ERSKINE POLLOCK, K.C., who appeared for the promoters with 
Mr. Moon, K.C., and Mr. du Cane, said the bill was of an omnibus charac- 
ter and he proposed to deal with it by sections. The first part was the 
5 furlongs 9 chains of tramway down Tottenham Conart-road. The line 
commenced in the Hampstead-road near Tolmers-square, the present 
terminus, and would be projected onwards across the Euston-road and 
continue down the Tottenham Court-road, terminating at the end 
immediately behind a street refuge. It would be double track. The 
width of Hampstead-road at the present terminus was 35ft, but powers 
had already been obtained for widening it to a uniform width of 80ft. 
Tottenham Court-road was at present 42ft. wide. The proposal was to 
run a line on either side of the refuge at the end of Tottenham Court-road 
and to have the lines with 20ft. between centres all along the road owing to 
electric light standards and cab stands. ‘The Oxford-street end of 
Tottenham Court-road was very wide, forming a bell-shaped thorough- 
fare varying from 54ft. to 68ft. The terminus at Hampstead was a very 
important one, as four lines of tramways converged and terminated there. 
But a very considerable number of passengers who patronised these lines 
desired to go further towards Oxford-street, and from this point of view 
aline such as was proposed would confer enormous benefit upon the 
workers of London. With regard to the road authorities, practicall 
speaking, it could be said that the St. Pancras Borough Council, whic 
owned the road as far as Percy-street, was strongly supporting the bill, 
whilst the Holborn Borovgh Council, which owned the remainder of the 
thoroughfare, was opposing. There was no scheme for widening Tottenham 
Court-road, but no difficulties were encountered in the matter of statutory 
road width between Hampstead-road and Percy-street. From that 
point it would be impossible to get the statutory width for a distance of 
about 680ft. only. The Charing Cross, Euston and Hampstead Railway 
opposed the tramway on the ground of competition. Petitions from 
frontagers had also been deposited. 

Mr. T. H. W. IDRIS, mayor of St. Pancras, gave evidence in favour of 
the bill by instruction of the Borough Council. 

Mr. MAURICE FITZMAURICE, chief engineer to the London County 
Council, was next called, and dealt at length with the widths of the road 
throughout the entire distance of the proposed tramway. There would be 
1 2}-minute service, and there were many instances in London where a 
similar service was carried on with much less width. The cost of the 
construction of the tramway was estimated at £28,500, and the lines 
would be worked on the conduit system. "The northern lines, which were 
leased to the North Metropolitan Tramways Co., would fall into the hands 
of the Council in 1910, but the Council had the power to electrify all the 
northern lines at any time. If this course were not adopted before 1911, 
the new lines would probably be worked by horses by the tramway company. 

Cross-examined by Mr. BAGGALLAY, K.C., for the Holborn Borough 
Council, Witness admitted that at certain points of the route the statutory 
width between the rails and the kerb wculd not be obtained, but he failed 
lo see that this was any disadvantage to the tramway cars. 

Mr. FREDERICK PURCHASE, an alderman of the St. Pancras 
Borough Council and a member of the Board of Guardians, spoke in 
favour of the scheme. 

_Yeaterday the CHAIRMAN announced that, after the most careful con- 
sideration both by the Committee themselves and with the Local Govern- 
ment Board, the line through the part of Tottenham Court-road where 
the statutory width could not be obtained would not receive the consent 
of the Committee. This decision was solely in view of the cbaracter of 
the thoroughfare, This would not prejudice the prospects of the bill as 
tegards the remaining two-thirds of the street however. What the pro- 
moters would have to do now was to decide upon some spot north of the 
narrow portion, somewhere between Francis-street and Percy.street, 
Where a suitable terminus could be arranged. 

After some discussion and objections by the opponents as to proceeding 


5 as measure further that day, it was decided to adjourn at once until 
ay. 


METROPOLITAN DISTRICT RAILWAY BILL. 
THE ZONE SvsTEM OF FARES. 
A Committee of the House of Lords, of which Lord Camperdown is 
the considered this bill on Tuesday. There is no opposition to 
Ra but several petitioners are seeking the insertion of special 
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Mr. FREEMAN. K.C., for the promoters, detailed the objects of the 
- The first point dealt with is an extension of time for the construction 
Earl’s Court-Mansion House deep-level electric railway. A small 


portion of this line had been utilised in connection with other works of 
the company, but for the remainder an extension of time until August, 
1906, was asked for. The chief reason for the delay was that, until the 
scheme for the electrification of the District lines generally was com- 
pleted, it would be very difficult to decide in what manner the deep-level 
line should be utilised. Clause 22 proposed to give the company power 
to introduce what were known as zone " fares. About 50 per cent. of 
the new fares would be at 2d., 32 per cent. at 3d., and 15 per cent. at 4d. 
and the remainder at 5d. It was anticipated that the loss inourred upon 
the cheaper fares would be covered by the profits on the long.distance 
passengers. The bill also asked, in view of the altered conditions of 
traffic during recent years, upon the Inner Circle, to restrict the amount 
of luggage carried by passengers travelling at zone fares to 28lb. 

Formal evidence having been given in proof of the preamble, 

The CHAIRMAN announced that the bill might proceed. 

On Wednesday clauses were gone into. The London County Council 
petitioned for & clause in respect of workmen's fares to be applied to 
the Earl’s Court-Mansion House deep level line, but this the Committee 
refused. 

Mr. DICKINSON, on behalf of the Fulham Borough Council, objected 
to the proposed schedule of zone fares, insisting that a great increase in 
the short distance fares would be the result. He also sought a larger 
limit of luggage than 28lb. 

Mr. FREEMAN, K.C., on behalf of the promoters, offered to make 
certain concessions, so as to include another station in Fulham which 
would receive the benefit of the 2d. fare. With regard to luggage, he 
refused to modify the company's proposals. 

For the London County Council's opposition on these points, Mr. 
HARPER, statistical officer to the Council, produced a number of tables 
to show that there would be a larger number of fares increased than the 
company had indicated over the single journey. With regard to the 
return fares and the season rates, for Which no tickets would be issued, 
the increase would be still more noticeable. 

After further discussion, 

Mr. TALBOT, on behalf of the London County Council, stated that the 
District Company had no need to come to Parliament in order to intro- 
duce a system of zone fares, except so far as any increase was con- 
cerned. Looking at the matter generally, the County Council failed to 
perceive any material advantage to the public in the proposals of the 
company. 

Mr. FREEMAN, for the promoters, replied that at present no railway 
company was bound to issue return or season tickets, and that in this 
respect he was not evading any of his liabilities. The District Company, 
in putting forward these fares, &c., did so with the object of giving the 
public a quick service, and the Committee would have to weigh up the 
advantages and disadvantages of the new and the old. 

Eventually the Committee found the preamble of the bill proved with 
the addition of a proviso that the company should run two trains in each 
direction every day, stopping at every station, upon which a first-class 
passenger might carry 120lb. of luggage and a third-class passenger 60lb. 
of luggage free of charge. An application by the Fulham Borough 
Council for farther eoncessions was not granted. 


GAS COMPANIES AND ELECTROLYSIS. 
BARNET GAS AND WATER Co.’s BILL. 


In our issue for April 15 we mentioned that application was being 
made for the insertion of a clause in the above bill giving the company 
special protection with regard to damage to its mains by electrolytic 
action. The clause reads as follows :— 

“If any injury or damage occur to the mains, pipes or works of the 
company by fusion or electrolytic action, caused by any electrio currents 
generated or used by any county borough or district council or any other 
body, company or person for the purpose of electric traction or electric 
lighting or other analogous purposes, such council, body or person shall 
make full compensation to the company for any such injury or damage.” 

On Friday last week, a Committee of the House of Commons, presided 
over by Capt. Jessel, having disposed of the other portions of the bill, 
dealt with this clause. 

The promoters called 

Mr. J. G. NEWBIGGING, chief engineer to the gas department of the 
Manchester Corporation. He said there were some 2,000 miles of gas- 
pipes in Manchester, and many instances of electrolytic damage had been 
caused through the working of the electric tramways. The attention of 
both the Gas and Water committees at Manchester had been drawn to 
this matter, and he was a member of a committee of Corporation engi- 
neers which had been appointed to consider the matter in 1900. [Witness 
here produced many samples of gas pipes showing distinct '' pitting.’’] 
It was generally said that a tramway worked under the Board of Trade 
regulations ought to be safe, but the Manchester tramway lines which 
had produced the injury shown upon his samples of pipe were worked 
under these conditions. At Manchester the Electricity committee so 
realised the possibilities of electrolysis that it had agreed to pay for any 
damage so caused. His contention was that when the Board of Trade 
regulations were first drawn up very little knowledge on the subject was 
available, and that they were based largely on theory. 

Cross-examined by Mr. HARPER, on behalf of the Middlesex County 
Council, which has a system of electric tramways in course of construction, 
Witness admitted that he had never been to the Board of Trade and 
made a complaint. This was because at Manchester the Corporation 
owned all the undertakings, and an arrangement had been come to 
between them. If any actual inconvenience to the service was occasioned 
he should then make such an application. As to the possibility that the 
Manchester tramways were not working strictly within the limits defined 
by the Board of Trade regulations, he said that no independent inspection 
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had been made to ascertain this, but the returns showed that the system 
was being conducted according to the regulations. The Manchester soil 
was not unusually conducive to electrolytic action. He knew of no case 
in which a clause similar to the present one had been included in a water 
bill unless by agreement. The degree of the damage caused depended 
upon the amount of current, the soil conditions, and the length of 
time during which the current was passing through the metallic substance. 
He was not aware that both the Board of Trade and the Light Railway 
Commissioners had refused to allow this clause to be inserted in the Mid- 
dlesex light railway orders. With regard to electrolytic action caused by 
leakage from electric lighting mains at Manchester, trouble was usually 
experienced with the high-tension distributing cables, but unless the 
insulation absolutely broke down there was very little danger from 
electric lighting mains. 

By Mr. SNOWDEN, for the Finchley Urban District Council: He was 
aware that the Finchley Urban District Council had an electric lighting 
undertaking, but did not know that in the Council's order there was a 
very stringent clause as to the position of mains having regard to elec- 
trolysis. Assuming that the Finchley Urban District Council bad already 
laid its mains, and the water company afterwards placed some pipes so 
that electrolytic damage followed, he maintained that the Council should 
make compensation to the company. He did not consider the terms of 
the clause too wide. 

Mr. SNOWDEN contended that, with the present wording of the 
clause, the company could claim compensation even if the damage were 
caused by its own negligence. 

In answer to Mr. CROOKS, a member of the Committee, Witness 
stated that the chief of the electricity department at Manchester did not 
deny that electrolytic damage was caused. 

Mr. CROOKS: What you have done in Manchester as to payment for 
the sake of peace and quietness, you now seek to make the common law 
of the land? — Yes. 

The CHAIRMAN : Have you not your remedy by the common law ?— 
No, Sir, because Parliament has authorised the tramways to be worked 
under the Board of Trade regulations. 

Mr. CROOKS: You are asking us to give you powers beyond those 
contained in the Board of Trade regulations ?—Yes, because we have 
found by experience that the regulations are not effective. 

The CHAIRMAN : Is there any precedent for this in a water bill? 

Mr. LLOYD, K.C., for the promoters: No. It is quite a novel propo- 
sition to ask to have it inserted in a water bill. 

The CHAIRMAN : I do not think that we can grant you the clause. 


A LONDON SUBURBAN TRAMWAY REJECTED. 


When Mr. Compton Ricketts’ Committee of the House of Commons 
resumed consideration of the London, Camberwell and Dulwich Tramways 
Bill on Friday last week, 

Mr. ERSKINE POLLOCK, K.C., for the London County Council, 
stated that the committees of the Council concerned with this tramway 
had met the day before and it was decided to advise the Council to 
purchase the whole undertaking in August next under the terms of the 
Tramways Act—i.e., upon “ old iron " terms. 

The CHAIRMAN: Would it be of any use if you were to confer with 
the promoters on this point ?—I do not think so. 

The case for the Camberwell Borough Council was then proceeded with, 
a large number of local witnesses testifying as to the undesirability of the 
line down Rye-lane. 

On Monday the CHAIRMAN announced that the Committee had visited 
Rye-lane on Friday evening, and had carefully examined the thoroughfare. 

Mr. J. W. BURCHELL, solicitor and parliamentary agent for the bill, 
was then called and related the circumstances under which he had 
received his instructions to prepare the notices, &c., for the bill. The 
Westminster Syndicate had arranged to find the necessary money for 
this, and had since acquired a large proportion of the tramway com- 
pany’s shares. The Westminster Syndicate was also now prepared to 
assist in finding the capital for the electrical equipment of the tramways. 

Mr. A. T. MOORE, chairman of the Camberwell Borough Council's 
Highways committee, said that, in the opinion of the Council, not 5 per 
cent. of the Dulwich residents would use these lines. In his opinion, the 
whole of Rye-lane should be widened throughout to a road width of 40ft. 
and a footway width of 12ft. 

Mr. LEWIS COWARD, K.C., in addressing the Committee on behalf 
of the Camberwell Borough Council, commented upon the difticulty which 
had been encountered as to a clear idea of the position of the Westminster 
Syndicate, and he was not convinced that the transactions between the 

Syndicate and the company had been satisfactory. In urging that the 
widenings proposed by the tramway company were not sufticient, he 
maintained that the Borough Council since 1895 had been perfectly con- 
sistent in its attitude in this matter. 

The opposition of the London County Council was then taken. 

Mr. J. A. BAKER, chairman of the Highways committee, stated that in 
1903, when some portions of the company’s lines were purchasable by 
the London County Council, the matter had been carefully gone into, but 
it had been decided that the lines should not be purchased, since, for 
tramway purposes, they were considered non-existent. Since the bill had 
been before this Committee, however, the Highways committee, after 
further consideration, had passed a resolution to the effect that they 
would recommend the Council to purchase the lines in August this year 
on what were known as the Bramwell terms, This was done with the 
object of considering whether some portions of the lines could not be 
utilised as an extension of the Council’s own system in that district. 
With regard to clause 33 of the bill, which proposed a variation of the 
period and terms of purchase as defined in the Tramways Act, he main- 
tained that there was no precedent for this, and pointed out that, in view 


of the fact that in 1911 the County Council would become the owners of 
every mile of tramway within the County of London, they had committed 
themselves to an expenditure of several millions for electrical equipment. 

On Tuesday, Mr. J. A. BAKER was cross-examined, and reiterated his 
views that the tramway down Rye-lane with the widenings suggested by 
the promoters would absolutely spoil the district. 

Mr. MAURICE FITZMAURICE, chief engineer to the London County 
Council, considered that an eight minutes’ service would be the quickest 
that could be maintained. 

Mr. ERSKINE POLLOCK, K.C., then addressed the Committee on 
behalf of the London County Council, and stated that the promoters 
were asking for concessions with respect to purchase, &c., that had never 
before been asked for or granted in a tramways bill affecting the County 
of London. The actual promoters, he contended, were not the London, 
Camberwell and Dulwich Tramways Co., but the Westminster Syndicate, 
and if the latter at any time stopped the supplies the undertaking would 
practically come to an end. 

Mr. H. LLOYD, K.C., in replying for the promoters, commented upon 
the treatment which the company had received at the hands of the 
Camberwell Borough Council. 

The CHAIRMAN said that he did not think the Committee had been 
treated quite frankly by the promoters as regarded the Westminster 
Syndicate. 

Mr. LLOYD replied that the promoters had not anticipated that the 
question of finance would be raised by the petitioners against the bill, but 
the promoters were quite willing to insert a provision in the bill to pay 
off all creditors, and leave the company a reasonable amount of working 
capital. He admitted that there was no precedent for an extension of the 
the terms of puchase to 30 years even if the purchase were carried out on 
the basis of the “old iron ” terms, neither could he produce a precedent 
for the acquisition of a tramway undertaking at the end of its statutory 
period as a going concern. 

After a short deliberation, 

The CHAIRMAN said the Committee had come to the unanimous 
decision that the preamble of the bill was not proved. 


ILFORD URBAN DISTRIOT COUNCIL BILL. 
ENDEAVOUR TO OBTAIN THE BERMONDSEY " CLAUSE. 


This bill came before a Committee of the House of Lords, presided 
over by Lord Clifford of Chudleigh, yesterday. 

Mr. WEDDERBURN, K.C., who appeared for the promoters, said that 
the bill sought authority to carry out certain street improvements and to 
make further provision in respect of the electricity undertaking. The 
Ilford Gas Co. opposed the latter portion of the measure. Originally it 
had been proposed to construct and work electric tramways, but this 
portion had been struck out of the bill at the instance of the ratepayers. 
The Gas Company's opposition was in respect of the insertion of what 
was known as the ‘‘ Bermondsey " clause, and this being so, he proposed 
first to call formal evidence in proof of the preamble. This having been 
done, the case for the Gas Company was gone into. 

Mr. SQUAREY, for the Ilford Gas Co., pointed out that the bill pro- 
posed to borrow £10,000 for the purpose of supplying electrical fittings 
on the hire-purchase system, and his company being a large ratepayer in 
the district, thought it unfair that competition of this character should 
be carried on by the local authority without some protection to the gas 
company that there should be no call upon the rates in respect of such 
trading. What he asked for was, therefore, the insertion of a clause in 
the bill to the effect that the Council should, once in every year, so adjust 
its charges for electrical energy, that the receipts for that year should 
cover the estimated expenditure. 

Evidence for the Ilford District Council was then called. 

Mr. W. C. C. HAWTAYNE, the consulting electrical engineer to the 
Council, said that it was proposed to borrow £10,000 at once, and also to 
have the power to borrow any subsequent sums as the Council felt desirable 
from time to time. Power to borrow money for this purpose had been 
given to other local authorities, and in this respect nothing unusual was 
being asked for. 

Cross-examined by Mr. SQUAREY: He maintained that the Ilford 
Council kept its accounts in a similar manner to all local authorities, and 
that sufticient had been put by for depreciation, &c. The Ilford under- 
taking showed a profit after the second year of working. 

Evidence in support of the proposal having also been given by the 
Mayor of Ilford ind. the borough accountant, 

he Committee adjourned. 


BELPAST TRAMWAYS BILL. 
SEVERE CONDITIONS IMPOSED. 

The Earl of Camperdown's Committee of the House of Lords con- 
sidered this bill on Wednesday. 

The Hon. J. D. FITZGERALD, K.C., for the promoters, said that this 
was a promotion by the Belfast Corporation to enable them to acquire 
the undertaking of the Belfast Street Tramways Co., and also to authorise 
the construction of additional tramways. Terms had been agreed between 
the Corporation and the tramways company, and there was no opposition 
from tbat quarter. The company had been authorised by an act in 1872. 
The Tramways Act of 1870 did not apply to Ireland, but in the Belfast 
Street Tramways Act of 1872 provisions for the purchase of the under- 
taking by the local authority similar to those in the Tramways Act of 
1870 were included. The lines were thus purchasable in 21 years from 
1872, or at the end of any subsequent seven years. Accordingly, these 
powers became exercisable in 1893. In the previous year, however, an 
agreement was arrived at between the Corporation and the company by 
which the Corporation agreed to suspend for a further period of 14 years 
the exercise of its powers of purchase, and the company agreed to pay an 
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annual sum to the Corporation as a consideration, as well as to institute a 
schedule offares which wouldbe satisfactory to the Corporation. Thatagree- 
ment was sanctioned by Parliament in 1893, and the powers consequently 
would lapse in 1907. Belfast was now practically the only large town in 
the United Kingdom, outside London, which had horse tramways. The 
Tramway company obtained powers some years ago to work the tram. 
ways electrically, but during the negotiations with the Corporation, a 
very considerable difficulty arose on account of the near approach of the 
expiry of the term of the company. Therefore, it wasconsidered advisable 
that the Corporation should hasten the period of purchase and the agree- 
ment which was scheduled to the bill was arrived at. Briefly, the terms 
of this agreement were, that the Corporation should take over the lines 
on Jan. 1 next, upon the same terms as if they had been purcbased in 
1907. During the period between Jan. 1 next and August, 1907, however, 
the Corporation would pay to the company a sum representing the profits 
which the company would have made during that period, and this sum 
would be calculated upon the net profits of the company for the past five 
years. Practically the only opposition was from the three railway com- 
panies which had termini in Belfast. 

Yesterday, Mr. MCCORMACK, chairman of the Law Committee of the 
Belfast Corporation, was called, and confirmed the opening statement by 
Mr. Fitzgerald. The present debt of the Corporation was £1,716,000, 
which, however, was not much more than one year's ratable valuation— 
viz., £1,500,000. The Corporation also owned the gas and electrical 
undertakings as well as the markets, all threeof which were carried on at 
a profit. He considered that the tramways would be carried on ata 
profit also. 

Mr. BAGGALLAY, K.C., for the Great Northern Railway Co. of 
Ireland, said that the point of his opposition was that the Corporation 
should be placed under an obligation to charge such fares upon the tram- 
ways that there would be no call upon the rates, to which the railway 
companies contributed very largely. 

Mr. McCORMACK, continuing, said that the horse tramway company 
had always paid 6 or 7 per cent. 

The CHAIRMAN: Have you any objeotion to the clause asked for by 
the railway companies being inserted in the bill?—I do not think the 
Corporation would care to be tied in this matter. 

Continuing, Witness said tbat the clause in question had been granted 
in one or two cases, notably Aberdeen and Dundee. 

By Mr. S. ROMAN, K.C., for the Belfast and County Down Railway Co. : 
There was a clause in the bill giving the Corporation powers to lease the 
line or to enter into working agreements and for the supply of electrical 
energy outside the borough. The amount contributed to the rates by all 
the railway companies in Belfast was £15,000 out of a total of £1,500,000. 

Mr. T. H. MINSHALL, the electrical engineer who has advised the 
Corporation with respect to this bill, was then called on the technical 
question, but the Chairman interposed that this point was not challenged 
by the opposition. Witness said he objected to the clause proposed by 
the railway companies in as much as it would prevent a manager experi- 
menting with fares with the object of ascertaing what fares would be 
remunerative and what would not. 

Mr. BAGGALLAY then addressed the Committee for the Great 


Northern Railway Co. of Ireland, and asked that the clause with respect 


to the supply of electrical energy and working agreements should be 
struck out of the bill, except in so far as this concerned the Cavehill and 
Whitewell tramways, as these did not compete with him. With regard to 
the clause as to the charging of fares so that the lines should not be a 
burden upon the rates, he maintained that it would be an easy matter for 
the Corporation accountant to prepare a sort of budget each year and 
to thus fix fares which would meet the anticipated expenses. 

Mr. 8. ROMAN, K.C., addressed the committee to the same effect on 
behalf of the Belfast and County Down Railway Co., except that he asked 
for the clause as to working agreements to be strack out of the bill 
altogether. 

The CHAIRMAN then stated that the bill might proceed, but that the 
preamble would be subject to the consideration of clauses, including those 
asked for by the railway companies. 

After considerable discussion upon clauses, it was decided to amend 
the bill in the following manner :—The Corporation should not have the 
power to enter into working agreements with or to supply electricity to 
any tramway undertakings not authorised at the passing of this Act. 
Further, clause 60 was amplified to the extent that the Corporation 
ehall, after the end of the first 12 months’ working, so arrange the fares 
to be charged upon the tramways that the receipts for the ensuing year 
shall cover the estimated expenditure. This clause is identical with the 
one already in the Aberdeen Corporation Act. 

The preamble of the bill was then declared proved. 


OTHER BLEOTRICAL BILLS. 


The Great Northern and City Railway (Extension of Time) Bill came 
before the unopposed Committee of the House of Lords on Tuesday and 
was reported for third reading. The bill has already passed through the 
House of Commons (see The Electrician, March 11, p. 832). 

The Shipley Urban District Council Bill, which is proceeding as an 
unopposed measure, has been reported for third reading in the House of 
Lords. The bill is of an omnibus character and includes provisions for 
the extension of the area in which the Council may supply electrical 
energy so as to include Baildon. 

In the Corbridge Gas Bill which was before the unopposed Committee 
of the House of Lords on Tuesday, and was reported to the House for 
third reading, clause 71 reads as follows: — . The company may, if, they 
think fit, under the provisions of the Electric Lighting Acts of 1882 and 
1888, make application for a provisional order for licence to supply elec- 


trical energy for public and private purposes, and may apply their funds 
for the purpose of such application.” 

The Hampden Gas Bill which has already passed the House of 
Commons unopposed has also been reported for third reading in the 
House of Lords. This bill contains the following clause :—“ The com- 
pany, if they think fit, may, under the provisions of the Electric Lighting 
Acts of 1882 and 1889, make application for a provisional order or orders 
to produce and supply electricity for public and private purposes, and may 


apply their funds for the purpose of such application.” 


In the Houee of Lords on Thursday last week the Torquay Tramways 
Bill was read a second time. 

In the House of Commons on Friday last week, the Tyneside Tramways 
and Tramroads Bill was read a second time. On Monday the Wolver- 
hampton Corporation Bill was read & second time and the Preston, 
Chorley and Horwich Tramicays Bill a second time. 

The Plymouth Corporation Bill was before the unopposed Committee 
of the House of Commons on Wednesday. The proposals in the bill are 
for the purpose of borrowing money to meet outstanding balances and an 
overdraft upon the bankers amounting to £190,000 which has been 
incurred in respect of the various undertakings of the Corporation. 
Before the Committee would pass the measure, however, it decided that 
the Tunbridge Wells audit clause should be inserted. This clause 
provides for a Local Government Board audit, and was inserted by the 
Committee after conference with the Local Government Board. 


COOPER’S HILL COLLEGE. 


In the House of Commons on Wednesday, Mr. BRODRICK, in reply to 
a question by Sir M. Bhownaggree, said that it had been decided to close 
Cooper's Hill College owing to the fact that efficient candidates for the 
Indian Public Works Department could be provided by other engineering 
colleges with less cost to both the department and the candidates. The 
ctual date of closing the college had not been fixed. 


WEIGHTS AND MEASUBES (METRIO SYSTEM) BILL. 


A number of petitions from Scottish Parliamentary Burghs have been 
deposited in the House of Lords in favour of this Bill. The Select 
Committee which has the measure under consideration has arranged to 
resume its sittings early in May. 


LARGE OIL-COOLED TRANSFORMERS. 


On p. 188 of Vol. LII. of The Electrician appeared an article 
on oil-cooled transformers built by the Allgemeine Elektricitiits- 
Gesellschaft. Those transformers ranged in size from lkw. to 
50kw., and now the company is issuing a second pamphlet dealing 
with single-phase and three-phase current transformers ranging 


Fic. 1.—TRANSTORUER CORE. 


from 50kw. to 500kw. in capacity. The general remarks with 
regard to the advantages of oil-cooling, the insulation and the con- 
struction in general, which were fully set forth in the former article, 
apply equally to the larger types. The core is built up of stecl 
stampings in the manner indicated in Fig. 1, the bolts being 
insulated to prevent eddy-current losses. Well-ribbed pieces of 
cast iron of the form shown in the illustration are used for firmly 
clamping together the different parts of the core, the design 
being such that practically no eddy-currents are set up in them. 
In the smaller types thc low-voltage winding, consisting of a 
cylindrical bobbin sub-divided into a number of coils, is generally 
placed next to the core, but in the larger sizes it lies generally on 
ihe outside. The radial distance between the high-tension and 
low-tension windings increases with the voltage. This space is 
filled in with insulating material. Conductors carrying currents 
in excess of 100 amperes are sub-divided. Additional cooling- 
surface is provided for the larger sizes of transformers (from 
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about 150kw. upwards) by flat side tanks, which are connected 
at the bottom and top to the transformer shell by connections 
of ample size. The oil in these ribbed side tanks is more 
rapidly cooled than in the main tank, and, becoming consequently 
more dense, it sinks and sets up a continuous circulation of oil. 
Figs. 2 and 8 show the rise of temperature with the time. All con- 
nections are brought in through the lid. Strong porcelain insulators 
are used, and the lower part of them is made to dip into the oil 


9 

€ 

$ 50 
S 0 
M 
8 20 
m 
8 

5 10 15 20 25 £0 
Hours 


Fic. 2.—TEMPERATURE CURVES or OIL-COOLED TRANSF( RMERS. 


when voltages higher than 10,000 volts are dealt with. Particulars 
of some two dozen standard patterns are given in the booklet. 
Standard voltages are: 10,000, 20,000 and 80,000 volts. The effi- 
ciencies at full-load and with power-factor unity are given as ranging 
from 96°3 per cent. for the smallest type designed for a pressure of 
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Fic. 3.—TEMPERATURE CuRVES FOR FULL Loan AND 20 AND 50 PER CENT. 
OVERLOAD. 


80,000 volts up to 98:2 per cent. for the 500kw. size built for 
10,000 volts. The foregoing figures are based on a frequency of 
100 cycles per second and star connection, Both the drop in volt- 
age and the no-load losses of these transformers are small. While 
the former vary between 1-7 and 0°95 per cent. the latter range 
from 1:8 to 09 per cent. only. 
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MANCHESTER CORPORATION TRAMWAYS.* 


BY J. M. McELROY. 


The Permanent Way.—When the lease of the lines to the tram- 
ways colnpany was coming to an end, and the question of the 
introduction of mechanical traction was under consideration, the 
point was raised as to the suitability or otherwise of the existing 
rails for the new form of traction. A thorough examination of the 
whole of the track was made, and a report was presented to the 
Corporation showing clearly that not only were the rails too far 
worn, but the joints were not nearly strong enough for mechanical 
traction. The Corporation thereupon determined to reconstruct the 
permanent way of the entire system, and the work has been carried 
out by the tramway department's own staff. The new section of 
rail adopted for the work weighs 102lb. to the yard, and its 
general dimensions, compared with the old section, are as follows— 
viz. :— 


Old Section. New Section. 
Deb!!! rA UNES Tin: — det bes Tin. 
Bele oio dsua v Can ade Ain 7in. 
E ( EAT e aieserss 2in. 
Width of groove .............. Ein. lin 
Depth of groove .............. In ji 
Guard cis oor er Pese rita Gin fin. 


* Abstract of Paper read before the Manchester 


5 : Local Section of the 
Institution of Electrica] Engineers, February 16th. id sa” ae 


The fishplates are 24in. long and zin. thick, and are pierced for 
the reception of six bolts. In our rail specification -we call for 
the usual drop and tensile tests, and we require, as is necessary 
nowadays for mechanical traction, rails with a high percentage of 
carbon. We specify not less than 0°50 nor more 1 555 0°65 per 
cent. For our curve track we use rails with a l}in. groove and a 
guard lin. wide. On sharp curves the groove soon wears to 1 zin. 
and 1#in. The wheel flanges wear away the guard of the rail very 
rapidly. The road-bed in most of our main thoroughfares is excep- 
tionally good, and all that we found it necessary to do was to lay a 
concrete trench 18in. wide and 6in. deep under the rails, and this 
has proved quite satisfactory. We laid the rails direct on the con- 
crete bed, and packed them well with chippings and cement pack- 
ing, grouting the bed afterwards. The straight track rails are tied 
to gauge every 10ft. by tie-bars. On curves the tie-bars are placed 
closer. The paving between the rails and for the 18in. margins 
has—with one or two exceptions—been laid with 6in. Welsh granite 
setts. The paving has been grouted with pitch grouting. This 
grouting is undoubtedly the best if the work is carried out in fine 
weather, but in wet weather it is somewhat defective. Under the 
conditions, however, which prevailed in Manchester—where the 
traffic was allowed to run over the track almost immediately it was 
laid—cement grouting was quite out of the question. The special 
track work for the junctions was obtained from America. When we 
began the reconstruction work the most difficult problem we had to 
face was how to re-lay the important junctions in the city without 
causing serious public inconvenience. To enable us to solve this 
problem the Americans came to our aid. An enterprising United 
States firm offered to send their engineer over here to take the 
surveys and make the necessary plans, and they undertook to 
supply the special track work for the junctions in such a condition 
that all we had to do was to fix the same in position in the streets. 
At the time I speak of no firm in this country were in a position to 
undertake this work, and consequently orders to the extent of 
£80,000 were placed by the Manchester Corporation in America. 
One or two British firms are now in a position to undertake this 
class of work, and we have placed some orders with them. The 
laying of all the important junctions in the city was done on 
Saturday nights and Sundays. The work at each junction was 
commenced at, say, 11:30 on Saturday night—after the last car 
had gone--and by six o'clock on Sunday evening the whole of the 
junction was laid and paved up. All the curves at the junctions 
and elsewhere are spiralised, thus ensuring easy running of the cars. 
The points and crossings are provided with hardened steel renewable 
centres. Each joint has been bonded by two copper bonds fixed 
over the fishplate and one copper bond under the fishplate—z.c., 
between the fishplate and the web of the rail. The bonds are of the 
ordinary Chicago and Crown” types. 

The wear and tear of the rails, especially at the junctions, is very 
great. Our estimate of the average liſe of the track is 10 years. In 
arriving at this estimate we include all roads — those of light as well 
as those of heavy traffic. We have had some little trouble, in 
common with other towns, with the setts rising at the sides of the 
rails on & few routes. The remedy is to anchor the rails or to use 
a deeper rail. Personally, I favour the adoption of a Qin. rail. A 
rail of this depth could be embedded in concrete to the extent of 2in. 
to 23in., and this would prevent any “ creeping” or movement of 
the rail, which is the cause of the setts lifting. The life of the rails 
is measured by the life of the joints. The fish-joint adopted in 
Manchester —where the rails are butted up close and no expansion 
joints allowed—is as satisfactory as a built-up joint can be made, 

ut recently we have been looking into the question of so-called 
“ continuous” rail joints. The advantages to be gained by the 
adoption of a satisfactory continuous rail joint are: (I) It 
increases the life of the rails; (2) it decreases the wear and tear of 
the rolling stock, and (8) it gives & safer and more satisfactory rail 
return. 


The Overhead Equipment.—The overhead equipment is almost 
entirely span-wire construction with side poles. Our experience is 
that, except for very wide roads, the span-wire system is the best. 

The poles we have used for our span-wire construction are of mild 
steel built up in three sections. They are 81ft. long when complete. 
The dimensions of each pole are as follows—viz., the first section 
has an external diameter of "Bin. and is 17ft. long, the thickness of 
metal being not less than 0°5in., and the weight per foot not less 
than 8731b. The second section has an external diameter of 68in., 
and is 9ft. 6in. long, the thickness of metal being not less than 
0°45in., and the weight per foot not less than 80}lb. The third 
section has an external diameter of 5,%in., and is 7ft. 6in. long, the 
thickness of metal being not less than 0'4in., and the weight per 
foot not less than 22]b. The sections are shrunk together while hot 
and under pressure. The smaller sections are inserted into the 
larger to the extent of 18in. Larger poles are used for feeder poles 
and for junction work. The usual deflection and drop tests are 
called for in our specifications. The trolley wire is of hard-drawn 
copper, 0:4in. in diameter. We specify that the weight per mile of 
wire must not vary more than 8 per cent. from 2,557lb. The wire 
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must be supplied in 1-mile lengths, without joints or splices. The 
conductivity of the copper must not be less than 98 per cent. of 
Matthiessen’s standard. The span-wire is galvanised steel stranded 
wire ,'s S. W. G. We have adopted triple insulation throughout the 
whole of our overhead construction—namely, an insulator bolt at 
each ear, with globe strains, and Brooklyn strains at each span-wire 
terminal. In consequence, we are well protected against leakage. 
The frogs are of the movable type—worked by the point boys. "The 
section insulators are carefully anchored. 

Guard wires are a source of trouble to us, but happily, the 
Corporation has recently come to an agreement with the National 
Telephone Co., and the result is that all telephone wires—except 
the Post Office wires—are being placed underground, and most of 
the guard wires will, therefore, in a short time, find their way to 
the scrap heap. 


The Rolling Stock.—We have three types of cars at present in 
service. The first type is a double-deck single-truck car, seating 
45 passengers and weighing, when empty, about 8 tons, and when 
fully loaded a little over 11 tons. The second type is a double- 
deck, double-truck car, seating 71 passengers, and weighing, when 
empty, slightly under 11 tons, and when fully loaded about 151 tons. 
The third type is & single-deck, double-truck car, seating 48 pas- 
sengers, and weighing, when empty, slightly over 11 tons, and 
when fully loaded about 143 tons. The first type—the small double- 
deck cars—we use on most routes for what we call our “all-day ” 
services. The second type—the large double-deck cars commonly 
known as “ bogie cars —we use mainly for part day services 
that is, the extra services we put on at the ** rush hours." The third 
type—the single-deck cars—were obtained for use on the circular 
route on which the bridges are too low for double-deck cars. We 
have a wider rocker and a narrower waist panel than is usual. 
This gives the cars & neater appearance than they would otherwise 
have. 

We have not adopted the reversed stairway. The roof is of the 
Monitor type. The inside roof is of bird's eye maple veneer, the 
inside framing of teak and the panels of sycamore. The bottom 
framing is of thoroughly seasoned English oak, the corner side 
pillars, window rails, &c., are of teak, and the external panels and 
mouldings are of mahogany. The car bodies are strongly built. 
We had an inspector practically living with them during the whole 
time they were under construction. The trucks for the small cars 
are of two well.known types—Bril and Peckham. The bogie 
trucks are of the maximum traction type. In some, we have the 
pony wheels leading. In others we have the driving wheels leading. 
We prefer the latter. When the pony wheels lead there is a 
tendency for the truck to leave the track at curves. We have had 
trouble with bogie cars coming off the track. One of the principal 
causes has been a defect in the points. When the pin at the heel 
of the points becomes loose, and the front bogie passes over it, there 
is a tendency for the toe of the point to be moved from its position 
before the hind bogie reaches it, and, if this occurs, the hind bogie 
the wrong track. We are, however, remedying this defect in the 
points by an apparatus which wil hold the points at the toe. 
Generally speaking, our experience of maximum traction trucks— 
used as they are in a city with no severe gradients—is not at all 
unfavourable. The wheel base of our single trucks is 5ft. 6in. 
This is 6in. less than is usual in other towns. Our reason for 
adopting this length of wheel base is the shortness of the radii of 
some of our curves. The minimum radius is 85ft., measured from 
the track centre line. The wheel base of the bogie trucks is ft. 

All the wheels we have used, until recently, have been chilled 
east iron. During the past few months, however, we have been 
experimenting with steel-tyred wheels, and these have given very 
good results. We get a far greater mileage out of them, we get 
better braking effect and we get no flats on the wheels. The 
putting of flats in wheels in a large system like ours is a serious 
and annoying matter. They are, of course, in most cases, caused 
by careless motormen. Wheel flats are a great annoyance to 
the travelling public, and more particularly to the residents along 
the lines of route. The depth di the wheel flange is $in., and the 
wheels are pressed on the axles so as to allow a Jin. clearance over 
the track gauge.  Thereis a clearance between the bottom of the 
wheel flange and the bottom of the rail groove, on new rails, of ĝin., 
thus allowing the head of the rails to wear down to the extent 
of gin. before the wheel flange touches the bottom of the groove. 
When the latter event happens we consider the rails require renew- 
ing. The car equipments are of two types—the British Thomson- 
Houston and the Dick-Kerr. We have 805 cars equipped with the 
former and 187 with the latter. Each small car is furnished 
with two 25 H.P. motors and ea:h bogie car with two 35 HP. 
motors They are single reduction four-pole motors, enclosed 
in strong water and dust-proof steel frames. In our specifi- 
cations we stipulate for the usual insulation and efficiency 
tests. We demand an efficiency of 82 per cent. The controllers 
are of the ordinary series-parallel type. The trolley standards are 
of the internal spring type, and are fixed 15in. from the longitudinal 
centre line of the car. The trolley heads are of the swivelling type 


and are provided with a spring which keeps the wheel in line with 
the boom. The panorama destination indicators we are now adopting 
for all our cars contain the names of 80 different routes, so that each 
car in the sheds may be turned on to any route. We adopted, at the 
commencement of our system, what is termed the “ cow-catcher ” 
life-guard, and the statistics show that it has been, on the whole, 
successful in its operation. In compliance, however, with the 
wishes of the Board of Trade we have discarded the cow-catcher ” 
in favour of the swinging-gate"'' or trigger life- guard, which is 
now used on almost all the tramway systems in the country. In 
most instances where persons are knocked down and killed by cars 
the life-guard is not called into service at all, the persons being 
fatally injured, generally on the head, by being thrown on to the 
hard pavement. The best life-guard is a good brake. Our cars are 
equipped with the ordinary hand brakes and rheostatic brakes, 
which answer their purpose very well. On the Stockport route, 
where we have the worst gradient, we run cars equipped with the 
Westinghouse magnetic track brake. We are equipping 100 cars 
with “dry ” seats of the thin lath type. This seems to be the best 
in the market, taking all points into consideration. The only way, 
however, to induce passengers to ride outside in wet &nd inclement 
weather is to cover the tops of the cars. We are fitting up some 
cars with top covers as an experiment. We have, however, several 
low bridges to contend with. 


" The following is an abstract of the discussion on the above 
aper :— 

r. COWAN (chairman) said he was interested in electric welding and 
would like to know if Mr. McElroy had had any trouble with expansion 
of the rails in hot weather? 

Dr. RHODES said that with 12in. groove and 5ft. Gin. wheel base 36ft. 
radius was the least allowable, and yet Mr. McElroy stated that there 
were some only 85ft. How was this? The overhead construction was 
somewhat mixed in some places, and he doubted if triple insulation was 
always universal. A reversed stairway allowed a heavier load on the top 
deck but running was not so steady. Maximum traction trucks were 
suitable for Manchester, but in hilly districts four motor bogie trucks were 
the best. Guards of the cow-catcher” type he considered unsatisfactory, 
as they often rose 6in. or 7in. from the track, and it was likely that a victim 
would be under the guard in many cases. The hanging-gate type favoured 
by the Board of Trade was certainly the most satisfactory. He strongly 
disapproved of wheel brakes and steel tyres. Some form of track brake 
should be adopted. 

Mr. GILES (Blackburn) said that the explanation of the 35ft. radius 
was that Dr. Rhodes was thinking of 12in. groove when it was really 1jin. 
Grooves could be made wider still with advantage. He considered section 
insulators as strong ‘As any other part of the line. He did not consider 
& wider rocker and narrower waist panels very great advantages. As for 
Mr. McElroy's dry seats of the lath type, he thought a snowstorm would 
change his mind about them. 

Mr. ACHESON (Rochdale) thought that grooves must be wide for 
smooth working. He had found trailing frogs quite satisfactory. Section 
insulators were stronger than the rest of the line construction, in his 
opinion. He noticed that in Manchester they were anchored 6ft. apart 
and strained to the side poles. The Board of Trade regulations stipulated 
vertical anchorings to save trouble if the trolley came off. He thought 
it a mistake to do away with the hand-wheel, and challenged the 
statement that B.T.-H. motors were dust and dirt-proof. 

Mr. TAITE (Salford) congratulated Manchester on the arrangement 
come to with the telephone company. Covered tops were the only remedy 
for outside accommodation. z 

Dr. BOWMAN said that the continuous rail did not saffer by expan- 
sion, because the rail being buried for the most part did not get hot, 
and there was no expansion. ü 

Mr. MOORE (Manchester) was of the opinion that the single-section 
pole had many advantages. He had noticed that many section insulators 
were placed half-way up hill in Manchester ; this was good for the Elec- 
nian committee, but bad for the tramways department. He recom- 
mended wattmeters on cars. 

Mr. McELROY, in reply, said that the rails were buried, butted close, 
and there was no expansion. Curves of 35ft. radius had a check rail and 
lin. groove ; after wear this became 2in., and it was a pity they were not 
allowed to make it that size at first. The Board of Trade stipulated 1 jin. 
grooves, but rails were put down with ljin. The question of life-guards 
was difficult ; he thought people getting in front must be hurt, but their 
object was to hurt them as little as possible. Board of Trade regulations 
with regard to anchoring section insulators could only be regarded as 
suggestions, and the method adopted in Manchester was the most con- 
venient. He thought centre poles were an obstraction. Current consump- 
tion per car-mile was for single-track cars 0-9 unit, and for double-track 
cars 1-4 units. ''Thermit" welding was being used largely owing to its 
convenience. Electric welding was unwieldy and more suitable for new 
work. They had a very elaborate system of examination for the over- 
head construction to insure safety. In the city the sanitary department 
kept snow off the track, and the tramways department only ran salt 
waggons. For the suburbs there were seven snow ploughs. 


Telephone Operators.—-It is stated that the British Post Office 
Telegraph Department has under consideration the question of 
substituting female for male operators for working the telephone 
service at night when the time comes for the Department to take 
over the National Company’s undertaking. 
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LEGAL INTELLIGENCE. 


Macartney, McElroy & Oo. (Ltd.) v. Brighton Oorporation. 


This case came before Mr. Justice Grantham and a special jury last 
week in the High Court. Plaintiffs sought to recover an amount alleged 
to be due for work done and materials supplied by them as contractors to 
the Corporation for laying electric tramways in Brighton. 

Mr. LUSH, K.C., in his opening for plaintiffs, said a contract was 
entered into between the parties on Jan. 15, 1901, for constructing perma- 
nent way and wood-paved carriage ways and crossings in connection with 
the first portion of the Brighton electric tramways for £101,515. 19s. 5d. 
The engineers under the contract were Mr. F. J. C. May (borough surveyor 
of Brighton) and Mr. T. B. Holliday, the electric tramways engineer to the 
Corporation. A portion of the work was the construction of the permanent 
way, including macadam margins between the tracks and the kerbs 
where no wood paving was laid, while another portion consisted of 
the laying of the wood-paved carriage ways on either side of the tracks 
where wood paving was to be laid. Under the first portion (A) plain- 
tiffs claimed £1,316. 16s. 8d., and on the second (B) £14,625. 9s. 1d. The 
charges in (A) were made up of a mass of details relative to extras, and 
in (B) were for excavation, concrete and floating required to be executed 
by the plaintiffs as a foundation for wood paving, plaintiffs urging that 
these items were not included in the: prices quoted in their tender, and 
that they were to be paid for as extras under the provisions of the speci- 
fication. The defendant Corporation contended that all the matters 
were covered by the tender. 

The jury having expressed the view that it was advisable that the 
portion under (A) should be referred to arbitration, it was agreed to leave 
this portion for the present. 

Mr. LUSH said if he recovered £14,600 under (B) his clients would 
waive the other item rather than go to costly arbitration. Plaintiffs com- 
plained that defendants’ engineers had refused to measure up work done 
on the engineers’ instructions in carrying out the construction works, or 
to allow the plaintiffs’ charges for work done on the instructions of the 
engineers after such work had been measured up by the engineers or 
their assistants. Further that the said engineers had wilfully certified 
that the works were completed on a date long subsequent to that at which 
they were in fact completed, had been passed by the Board of Trade and 
were actually opened to the public. An important point (urged Mr. Lush) 
was that defendants’ engineers, in making out their certificates of the 
progress of the works, always allowed plaintiffs for excavating, concreting 
and floating until September, 1901, when they ceased to do so by direc- 
tion of defendants. Up to September, 1901, defendants paid £21,000 to 
plaintiffs on the basis said to have been agreed upon between plaintiffs 
and the engineer, Mr. May—viz., that the excavating, concreting and 
floating were to be paid for separately. He submitted, with regard to the 
suggestion of delay on the part of plaintiffs in the execution of the work, 
that that was defendants’ own fault. An important letter, written at a 
critical period of the relations between the parties, was missing, and he 
suggested that this had been destroyed. 

Mr. J. 4. McELROY gave detailed evidence in support of counsel’s 
opening statement. 

Mr. FLETCHER MOULTON, K.C. (for the Corporation) submitted 
that, as a matter of law, there had been nothing put forward that entitled 
plaintiffs to go beyond the legal interpretation of the written contract, 
and asked the judge’s ruling to that effect. 

Mr. Justice GRANTHAM said he considered the written contract bore 
plaintiffs’ interpretation. 

Mr. JOHN F. MACARTNEY then gave evidence. 

Mr. F. H. CARTER, assistant tramways construction superintendent 
for plaintiffs, said he attended to the measurements and the invoices. A 
question arose between himself and the engineer’s (Mr. May) assistants 
as to whether measurements of the excavating, &c., should be super or 
cubic measurements. They submitted that the measurement should be 
cubic, and said it would be impossible to measure it super because the 
ground was uneven and varied in depth. Witness agreed to that measure- 
ment, and from that time always measured up the excavation done under 
(B) by cubic measurement, and in the invoices set it out as cubic 
measurement. It was agreed that this system of measurement should 
apply to both (A) and (B). 

The evidence of the superintendent engineer to plantiffs (Mr. J. F. 
Kerwin), who is abroad, was taken on commission and read. 

Mr. FLETCHER MOULTON, for the Corporation, said the work under 
the contract required the superintendence of two officials, the tramways 
engineer and the borough surveyor, the former looking after the tram- 
ways and the latter after the roadways. He contended that when the 
Corporation asked for tenders the logical construction was that they 
wanted a price for all the work that was necessary to create the streets 
and a price for all the work that was necessary to create the tramways, 
and that the amounts of such tenders represented what the contractors 
were prepared to do all those necessary works for. Were plaintiffs to 
have the advantage of quoting a low figure, and so securing the contract 
through that low figure, and then to be allowed to charge large extra sums 
for excavating and concreting, essential parts of the work? That would be 
unfair, not only to the Corporation, but to other tenderers. He submitted 
the contract awarded to plaintiffs was for all work necessary to make the 
tramways and roadways, and that the parties were bound by the contract. 
The Works committee entered into the contract under the impression 
that £102,487. 14s. 5d., the total amount of the tender, was the amount 
plaintiffs were willing to do the whole of the work for. The granting 
of the certificates prior to September, 1901, as mentioned was due, 
he submitted, to a mistake on the part of Mr. May's subordinates. 
As soon as Mr. May discovered that mistake he stopped it. If people 


entered into a contract they were bound by it. It must be shown that 
both sides meant to enter into a different contract, and that their blunder 
was the same, before a contract could be rectified. It would be an abso- 
lute absurdity that Brighton Corporation, or any similar body, should 
dream of tendering for other than the whole of the work comprised in such 
a contract, and he urged that the contract was a contract to do for the 
sum named therein the work as specified, which described not only the 
wood blocks and putting them in piace, but also the preparation of the 
concrete bed on which the blocks were put. 

His LORDSHIP asked if the bills of quantities of the Corporation 
contained any reference to the preparation for laying the wood blocks. 

Mr. MOULTON said the bills of quantities for (A) were taken out in 
detail and for (B) were an overall price per square yard. Both forms of 
tender were quite common. In (B) the whole of the work was included 
in the price per square yard. 

His LORDSHIP taid it was remarkable that he could find nowhere in 
the bills of quantities anything for the roadways outside thetramways. It 
was most unfortunate that the language used in the bills of quantities 
and the specification was most misleading, and they knew that plaintiffs 
were misled. 

Mr. MOULTON: Then they were the only tenderers who took that view. 

Ald. W. SENDALL, J.P., chairman of the committee, said the speci- 
fications for the tramway work were prepared by Mr. Holliday, and for the 
wood-paved carriage ways by Mr. May. The committee considered it 
imperative that both sections should be executed by one contractor. 
Plaintiffs’ tender was the lowest, and was practically the same as the total 
of the surveyor’s estimates for the work to be done. The committee had 
no idea S were accepting a tender for anything less than the whole of 
the work. 

Judge GRANTHAM : You had before you, when you considered the 
tenders, the figures of the contractors and also the estimates of Messrs. 
May and Holliday. When you saw that plaintiffs’ tender for the wood 
was £23,991 and that all the other tenders were from £7,000 to £10,000 
more (representing 33 and 50 per cent.) did you ask Mr. May the meaning 
of it? 

WITNESS replied that the committee did not do so. They added the 
two together, and finding they were practically the same as their own 
estimate, they accepted plaintiffs’ tender. It was also not very much 
below the next tender. He admitted that an entry in the committee’s 
minutes, dated July 12, 1901, “the undermentioned accounts were sub- 
mitted, examined and referred to the Finance committee,” and among 
these accounts were Messra. Macartney, McElroy & Co.’s first instalment 
on account of their contract under (B). They left the examination of the 
accounts for the preparation of the certificates to Mr. May, and they 
acted entirely upon his advice in the matter. 

The FOREMAN OF THE JUkY: Is there a sub-committee of the Works 
committee ?—Yes, and the members of this sub-committee go through the 
bills a quarter of an hour before the meeting. 

By Mr. LUSH: Looking at the plaintiffs’ tender, is it not manifest that 
the persons who signed that tender were tendering only for the wood ?— 
That may have been their construction. It certainly was not our view 
at any time until our attention was directed to the matter latter. Then 
the fact that our responsible officers who had prepared the specification 
were of a contrary opinion to Mr. McElroy, and the fact that nine of the 
10 contractors read it in the same light as did our own officers, guided us 
in our decision. 

Mr. Justice GRANTHAM: But you have admitted that you thought 
the 13s. 9d. (a figure quoted) was only for the wood. Do you still say 
you think plantiffs should not be paid because you relied upon Mr. May, 
who knew a mistake had been made and did not tell you of it?— The 
matter had been decided. He agreed that if the specification did not 
demand the making of the concrete bed, then plaintiffs out to be paid. 

Councillor E. A. SMITHERS corroborated Ald. Sendall, and said the 
committee accepted plaintiffs’ tender as an inclusive one. Individual 
members of the committee did not look into the tenders. 

Ald. W. BOTTING, J.P., supported the evidence given by the two 
previous witnesses. 

Mr. F. J. C. MAY, borough surveyor, said he drew up a number of 
plans and sections and reported to the Corporation in 1906 upon the 
tramway scheme and the wood paving of the outside margins of the 
roads. The margins, consisting of a strip of wood paving 18in. on each 
side of the tramway track, belonged to the tramways, and the outside 
margins were between that and the kerb, and belonged to his depart- 
ment. In August, 1900, he prepared an estimate, on the same area 
that he afterwards put in the specification, for the construction 
of wood-paved 'carriage-ways in a number of streets through which 
the trams were to run. It amounted to £35,701. 1s. 8d. He quoted 
17s. 10d. as an inclusive price for excavating, concreting, floating, 
and for hard wood blocks. He prepared a specification and bills of 
quantities and submitted them to the Works committee in Nov., 1900, 
and on the same day Mr. Holliday presented his specification, &c., 
relative to the tramway tracks, and witness afterwards incorporated the 
two in the document on which the tenders were afterwards made. As 
far as his experience went, it had been the invariable practice to give an 
inclusive price per square yard in estimating for wood paving a road. It 
was easy to tender in that way. The area of the wood paving was given 
as 38,732yd., the depths were stated, and all that was necessary to 
enable a person to estimate was that the superficial area of the wood 
paving should be measured by the 15in. depth of excavation, the bin. for 
the concrete, and the lin. for the floating, the super. area being exactly 
the same in each case. If the excavation proved to exceed the lóin. 
allowed, it was added to the contract price; if less, it was deducted from 
it. It had always been his practice, in order to allow for contingencies, 
to specify a greater depth than what was likely to be the actual. He had 
carried out several contracts for Brighton on precisely the same terms, 
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He was present when the tenders were opened, and remembered there 
were remarks made as to the great difference between some of the tenders. 
He thought the total of plaintiffs’ tender was a fair price for the work. 
He believed he subsequently read the whole of the totals of the other 
tenders to Mr. McElroy. Mr. McElroy said his firm were very anxious 
to have this Brighton contract. He had no interest whatever, either in 
keeping the contract in plaintiffs’ hands or in taking it away. In none 
of the interviews with Mr. MeElroy did he agree to his suggestion that 
the specification only applied to the wood blocks, or that the specification 
could mean that it was only the wood blocks that were included in the 
price quoted. 

Mr. F. J. TILLSTONE (town clerk of Brighton) said he did not know 
there was any difference of opinion about the contract until Mr. 
Macartney called upon him. He had considered the contract with a view 
to ascertaining its true construction, and came to the conclusion that the 
real meaning of the contract was that the contractors were not to be paid 
for the excavating, concreting, and floating, and he accordingly advised 
the Council that the contract was an inclusive one. He had not been 
consulted in the construction of these contracts. He did not know that 
Mr. May altered the form of tender for (B) by striking out part of it before 
submitting it to Mr. Macartney. He certainly did not know that Mr. 
McElroy had told Mr. May that the tender was not an inclusive one. 

Mr. MAY, recalled, explained his mode of certifying, and said that in 
certifying he invariably set out the total amount of the contract and the 
balance. When he found that, owing to an error on the part of his 
assistant (Mr. R. Smith) a larger amount had been certified for than was 
due to the contractors, he communicated with Mr. Macartney, and only 
agreed to sign the next certificate on that gentleman giving him a pledge 
to complete the work. Mr. Macartney said he saw the difficulty he (wit- 
ness) was in, but urged that he should raise the question as to the meaning 
of the contract. He (witness) was astounded, and told Mr. Macartney he 
had never heard of any question of difference as to the interpretation of 
the specification. If Mr. McElroy had given him the least inkling that 
they construed the specification differently from what it was intended by 
witness to be construed, he should have reported this to the town clerk in 
order that it might have been brought to the notice of the Works committee. 

Mr. Justice GRANTHAM, addressing counsel, said: I think I ought 
to call your attention to a matter I think neither of you appear to have 
noticed. I asked some time ago for the original agreement prepared for 
this contract. My object was to see whether it was prepared by a 
solicitor. 1 found it was not. I looked at it to see what it was, and I found 
it was altered in a very remarkable way. The original draft runs thus : 
" And it is hereby agreed that the price per super. yard of any work 
which shall be paved with red gum shall be at so much per yard super." 
These words are struck out, and the following is inserted: And it is 
hereby agreed that the price for providing and laying red gum wood of 
the description affixed." It looks to me as if the words were struck out 
intentionally, to show that they were only intended to supply the wood. 

Mr. LUSH (to Witness): Why did you strike out that clause?— 
Because I did not think it was necessary. I do not think it was misleading 
to strike it out because the tenderers did not see it. 

The jury at this point intimated that they were agreed as to the 
question of fact. They were of opinion that the contractor under the 
tender was only to provide for the wood blocks and not for the excava- 
tion, concreting, and floating, and that both parties signed the contract 
on the assumption that the tender was for the wood only, and that plain- 
tiffs were to be paid for excavating, concreting, and floating. 

Up to this point the case had lasted up to Wednesday. Yesterday 
(Thursday) Mr. Fletcher Moulton first addressed the jury, and was followed 
by Mr. Lush, who, in reviewing the evidence, said corporations were 
protected by the fact that they could only contract under seal. Whether or 
no Mr. Moulton's argument as to the absence of a seal would protect them 

inst the consequences anybody else would be exposed to was a question 
of law, but the only questions that need trouble the jury in this particular 
case were questions of fact. He asked them to say that the Works com- 
mittee agreed to pay 12s. 7d. per yard super. for the wood, and nothing 
more. He did not think the Works committee were to be let off so 
lightly as Mr. Moulton thought, because their minutes showed that 
invoices, in which plaintiffs claimed the right to be paid for excavating, 
&c., independently of the price quoted for the wood, were examined 
and approved, and the minutes of the Finance committee stated 
that those accounts had been approved by the Works committee 
He had asked members of the Works committee if they understood that 
12s. 7d. should only cover the cost of supplying the wood and laying it, 
and they said Yes." He was told Mr. Buckwell, a member of the com- 
mittee, said that morning that when they passed the resolution of Jan. 4 
the cost of the wood was understood to be 12s. 7d. 

Mr. Justice GRANTHAM said it was clear that Mr. R. Smith (Mr. 
May's assistant) agreed, on behalf of Mr. May, that the figure for exca- 
vations, &c., should be 7s. 14d. He quite agreed with Mr. Moulton as to 
the legal aspect of the case. It was & serious question as to the mean- 
ing of the contract. If the Corporation had been in the habit of 
employing a solicitor he would not have allowed them to enter into 
such a contract. They trusted their borough surveyor, and when the 
question arose he should have gone to them and asked for instructions. 
It was for the jury to say whether this version was correct or not. He 
did not agree with Mr. Moulton that it was a lump contract. The lump 
sum was simply arrived at by adding the figures together. Mr. May 
knew the cost of the wood was practically 13s. 9d., and defendants must 
have had a fairly good idea beforehand. He did not like to use a hard 
term, but if, knowing that, they tried to force Mr. McElroy into a con- 
tract for which he had made no provision (that is, if they knew he was 
only tendering for the wood, and they thought they would make him do 
the other work for the same figure), it required rather a nasty word to 
describe their action. 
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In answer to questions put by his Lordship, the jury found that both 
plaintiffs and defendants believed the contract price for wood only was 
128. 7d., that they had acted throughout on the basis that it was so, 
that defendants had paid plaintiffs £9,281. 2s. 1d. for excavating, con- 
creting and floating under contract (B) (this being in addition to the price 
of the wood), that it was not practicable to estimate the amount of excava- 
tion under (B) from the materials given in the form of tender and plans, 
that defendants left to Mr. May the authority to act for them in carrying 
the contract into effect and that he did so act, and that the price 
plaintiffs were entitled to for excavating, concreting and floating was 
7s. 14d. per yard. 

His LORDSHIP said he hoped to arrange an early day for considering 
the questions of law. "The matter is to be mentioned to-day (Friday). 


Maxwell v. British Thomson-Houston Oo. and Others. 


In the King's Bench Division on Saturday Mr. Justice Kennedy further 
considered this matter. 

Mr. ROSKILL, K.C., said the case came up again in connection with 
third party procedure by the defendants, the British Thomson-Houston 
Co., against their sub-contractors, R. W. Blackwell & Od. (Ltd.) The 
action was originally tried before his lordship at Leeds in 1901 (see The 
Electrician, March 29, 1901, and Feb. 7, 1902). Plaintiff (Miss Maxwell) 
was travelling in June, 1899, on the outside of a horse-drawn tramcar 
while the tramways were being reconstructed for electric traction, and 
some workmen working on a high platform fixing the overhead service 
allowed an iron rod to project. This caught plaintiff and severely 
injured her. The B.T.-H. Co. were held liable to pay £850 damages and 
costs, and the company went to the Court of Appeal, which upheld the 
verdict. The company, having brought in Messrs. Blackwell as third 
parties, now claimed that they, as sub-contractors, were liable to indem- 
nify them. 

Mr. SCOTT FOX, K.C., for Messrs. Blackwell, stated that his lordship 
and the Cour: of Appeal held that, though the Corporation and their 
contractors had got his clients to do the work, it was their business to 
see that sufficient precautions were taken against injury to the public, 
and that they having that obligation on them had not fulfilled it. Now 
they said that under the contract with the sub-contractors his clients 
were liable to indemnify them for the damages and costs awarded to 
plaintiff. The appellants had to show a contract for indemnity. And 
even if that was proved his clients would only be liable for the damages 
and costs of the first trial, because they refused to have anything to do 
with the appeal which was a luxury the Thomson-Houston Company 
insisted upon in the hope of getting rid of their liability. 

After discussion as to whether the indemnity clause in the contract 
covered all risks or was limited to accidents arising from faulty construc- 
tion and bad material, 

His LORDSHIP held that Messrs. Blackwell were responsible for the 
damages and costs awarded to plaintiff, but not for the costs of the appeal. 

Stay of execution was granted. 


Downer v. Olarke. 


At Watford County Court last week plaintiff sought to recover 
£90. Os. 6d. from Mr. R. Clarke, engineer, for electric wiring work at 
St. Pancras Receiving Homes. 

For plaintiff, Mr. M. A. ROBERTSON stated that a Mr. Gray Hill had 
the contract for the work, and he sub-contracted with defendant for part 
of the work. Mr. Clarke sub-contracted with plaintiff for the wiring of 
the building. All the work had been carried out in substantial and work- 
manlike manner. There were certain deviations from the specification 
because it was found impossible to carry it out, seeing that the work had 
to be done in accordance with the rules of the St. Pancras electric light- 
ing department. The mains leading from the gates to the building were 
not laid, as the St. Pancras authority desired to, and they did actually, 
carry out the work. 1f plaintiff had fulfilled the requirements of the first 
clause of the specification he submitted he was entitled to payment for it. 

PLAINTIFF said he agreed to do the electric wiring for £108, in accord- 
ance with a specification, and received an order to do the work, which he 
had carried out. If the work was carried out according to the first part of 
the specification, the latter part was useless, as it was not in accordance 
with the rules of the St. Pancras authority, who preferred to run service 
mains from their mains in the street right into the building which was 
to be lighted. He consequently allowed them to do it, and would now 
have to pay for it. Witness was directly under the architect, but the 
contract was between himself and defendant. Defendant raised no 
objection until the account was overdue. 

Mr. A. E. PRIDMORE, architect for the work, said he was satisfied 
the work had been properly done. The clerk of the works was also 
satisfied with it. 

Mr. AULAGNIER stated that he inspected the wiring on behalf of a 
fire insurance company, and found it satisfactory. 

DEFENDANT said he had a sub-contract on the work in question, and 
no variation had to be made without the architect’s written order. The 
steel conduit tubes, wood troughs and asphalt, the four junction boxes 
with water-tight covers and the main cables themselves had not been 
supplied by plaintiff. The main switchboard had also not been supplied, 
and a portion of the wires in the building were not in steel conduit tubes, 
but in wood casing. The cost of laying the main cable was about 5s. per 
foot, and that had been charged to St. Pancras Guardians. The specifica- 
tion intended that the cables should be laid so that the wires could have 
been drawn out if necessary and fresh ones put in. That, however, had 
not been done. The Guardians had had an electric pump put in the 
building, and he believed that the present mains were put in from that, 
and Mr. Downer had simply tapped it. Plaintiff applied for payment. 
and witness told him that he had not had certificates for the work, but 
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paid him £25. The amovnt paid into court (£50), together with what 
ad been’paid to plaintiff, was sufficient for the work which had been done. 
Mr. C. J. FERGUSON, electric light and telephone engineer, stated 
that he had inspected the work. On the main cable there were no 
inspection boxes, and it was, therefore, not in accordance with specifica- 
tion. Some of the wires were placed in wood casing, which should have 
been condemned by the insurance office. The switches were of inferior 
quality, and the main switchboard was not there at all. 

His HONOUR gave judgment for defendant, with costs from time of 
payment into court. The £50 was ordered to be paid out to plaintiff. 


Forman v. Moffat Town Oouncil. 

Sheriff-substitute Campion recently heard an action by Mr. W. J. G. 
Forman, C.E., against defendants for £78. 15s. for work done in preparing 
a scheme for the electric lighting of Moffat, and gave judgment for 
plaintiff for £37, but as this sum had been tendered by defendants, 
plaintiff had to pay costs. 

Sheriff-principal Fleming heard last week an appeal by plaintiff against 
this decision, which his Lordship confirmed. 


MARYLEBONE ELECTRIC LIGHTING. 


At the meeting of the Borough Council last evening the report of 
the delegates appointed to negotiate with the Metropolitan Electric 
Supply Co. with the view to an arrangement between the two 
bodies as to future working of the electricity undertaking in Maryle- 
bone was presented. This report set out chronologically the steps 
taken with a view to a compromise, and shows that (supplementing 
the proposals made by the company, set out in The Electrician for 
Feb. 5, p. 622, and which were rejected by the Council), the com- 
pany, in a lette: dated April 19, 1904, made the following alternative 
offers to the Council :— 

1. For the supply of current in bulk. 

2. For a lease of the Marylebone undertaking. 

Supply of Current in Bulk.—In consideration of the Council taking 
from the company the whole of the current required in the borough the 
company are prepared to accept 2d. per unit for the quantity supplied in 
excess of that represented by two hours' average daily supply during each 
quarter of the maximum demand made upon the company in the quarter, 
the said two hours’ average daily supply being charged at 3d. per unit; 
the average price of the whole of the current supplied in any one year 
not to exceed 1:70d. per unit. 

The supply to be given for a period of 27 years from Jan. 1, 1905, with 
the right to either party of claiming a revision of price at the end of 9 
and 18 years, the revised price to be settled, failing agreement, by 
arbitration in the manner provided in the agreement of May 8, 1901. 

As part of this arrangement the company will 3 if required, 
to provide and fit up in any sub-station to be erected by the Council in 
St. John's Wood or in the existing generating stations at Manchester-square 
or Rathbone-place (if the Council remove the steam plant and adapt those 
stations for transforming purposes), such motor- generators as the Council 
may require, together with all necessary switchgear, balancers, starting 
machines, cable connections, and travellers, for the sum of £7. 10s. per 
kilowatt. In this way, the contemplated outlay by the Council of from 
£280,000 to £300,000 on a 9,000kw. generating station, with the 
necessary machinery and trunk mains, would be reduced to £41,000 for 
all the additions necessary to bring up the capacity of the existing trans- 
forming plant in the borough to 9,000kw., subject only to the cost of 
altering the present buildings. If desired, the directors will 
have plans prepared, and name an inclusive sum for which they will 
undertake to alter as well as equip these two stations, in which sum will 

also be included, if the Council wish it, the cost of erecting a sub-station 
. in St. John’s Wood on a site to be provided by the Council. 

Lease of the Marylebone Undertaking.—As an alternative to the offer 
of a bulk supply, the directors are prepared to accept a lease for the same 
period of 27 years, on terms which will relieve the Council of all charges 
for interest and sinking fund (except in respect of costs) which will 
devolve upon them during the currency of the lease under the pending 
bill as amended in Committee of the House of Commons, subject to the 
company having power at any time to terminate the lease on two years’ 

notice in the event of another order being granted and confirmed by 
Parliament. These charges the directors understand to be — 

1. Interest, at a rate to be agreed, on £1,212,000 payable under the 
award, and on capital expenditure in 1902, 1903 and 1904, 
estimated at £150,000. 

2. Sinking fund on a 3 per cent. basis in respect of the above- 

mentioned sums, repayable in 35 years from January 1, 1908. 

The directors are strongly of opinion that the costs of the arbitration 
should not be capitalised, and that each party should bear its own costs. 
They are, therefore, prepared to return to the Council the amount which 
has been paid to them under taxation. 

The company would also provide all the capital required for the busi- 
ness in Marylebone during the lease, subject to repayment on its termina- 
tion, less 14 per cent. per annum from the several dates of expenditure. 

As bearing upon the question of depreciation, it must be borne in mind 
that the plant which depreciates most—the steam generating plant—is 
outside the area, and will be maintained at thesole expenseof thecompany. 

On this proposal Mr. Arthur Wright and Messrs. Price, Water- 
house & Co. were 

Unanimously of opinion that the terms of the offer of a bulk supply of 
current by the company are in no way likely to commend themselves to 


the Council, nor would the proposed lease be acceptable unless the com- 
pany withdrew the following conditions :—(1) The power at any time to 
terminate the lease on two years’ notice in the event of another order 
being granted and confirmed by Parliament; (2) the company’s objec- 
tion to the costs of the arbitration being capitalised. 

A further letter was sent to the company asking whether it was 
absolutely the company’s final decision to insist upon a terminable 
lease and upon the non-capitalisation of the costs of the arbitration. 

The directors regret they are unable to alter their views on the two 
points mentioned. They believe that the condition with regard to com- 
petition is as much in the interests of the borough as of the company. It 
is extremely unlikely that any attempt will be made to establish compe- 
tition, but if it were the company would be better able to protect the pro- 
perty of the Council if the Council had an immediate instead of only a 
deferred pecuniary interest in the matter, which interest, it may be pointed 
out, would extend also to the additional capital expended on the under 
taking by us during its currency, less only the agreed rate of depreciation. 
As regards costs, their capitalisation would add nothing to the earning 
power of the undertaking, and the directors consider that they should be 
dealt with in such a manner as not to throw any burden upon future 
earnings. 

As there thus appeared to the delegates to be no further possi- 
bility of compromise, the Electric Supply committee, in their report 
to the Council, state that, after careful consideration, they recom- 
mend :— 

That the Council resolve that the proposals of the Metropolitan Elec- 
tric Supply Co., contained in their letter of April 19, be not accepted, 
and thai the company be informed accordingly ; and that the Council 
order the Electric Supply committee to proceed with as little delay as 
possible to have the necessary plans and specifications prepared to carry 
out the Council's resolution of March 12, 1903, as follows :—“ Resolved 
that the Council be recommended to authorise the expenditure during 
the next two years of £400,000, exclusive of the cost of site, for the pur- 
pose of erecting a generating station and purchasing the necessary plant 
and machinery, and for the finishing of the conversion to a continuous- 
current supply of the districts not yet completed by the Metropolitan 
Electric Supply Co. (Ltd.), provided that the sum can be raised by loan." 

The Chairman of the Electric Supply committee (Mr. E. R. 
DEBENHAM) now moved the adoption of this recommendation. They 
had (he said) given the matter careful consideration, had had the 
best possible advice, and had come to the conclusion that the 
acceptance of the company's offer was not possible, as it would 
practically mean a loss of something like £36,000 in all per annum 
to the ratepayers. Under Mr. Wright’s scheme, if the work could be 
commenced at once, it was hoped that they would be in a position to 
supply all the current required by Oct. 1, 1905. There was no reason 
why the Council should not carry out the scheme. 

Councillor E. R. ELcoop supported, as did also Sir T. Brooke 
Hitching, and Councillors Cornwallis West, Sands, Straus, Lea- 
Smith, J. Lewis, Dr. Fletcher Little and Anglim. 

Ald. WHITE opposed the recommendation, and suggested thie 
acceptance of the company’s second alternative. 

After a long discussion the Committee’s recommendation was 
adopted by 49 to 1. 


The Electric Supply committee further reported that applica- 
tion would be made to Mr. Justice Buckley in the High Court 
to-day (Friday) for a further extension of time for the completion 
of the purchase by the Council of the Metropolitan Electric Supply 
Co.’s Marylebone undertaking. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


An experienced electrical draughtsman, accustomed to continuous 
and alternating work and designing large switchboards, and able to 
superintend installation work, is required by Messrs. Henry Lea 
& Son, 37, Bennetts-hill, Birmingham. See advertisement. 

Aldershot Urban District Council require an assistant electrical 
engineer at a commencing salary of £80 per annum. Applications 
to the clerk (Mr. W. E. Foster) by May 2. See advertisement. 

Poplar (London) Borough Council require a clerk accustomed to 
keep costs accounts in a publie electricity undertaking and with 
experience in analysing wages and stores. Applications to town 
clerk (Mr. Leonard Potts) Council offices, High-street, Poplar, 
London, E., by noon May 6. See also advertisement. 


Derby Corporation Tramways committee require a chief motor 
instructor and car shed superintendent. Salary £2. 10s. per week. 
Applications to the town clerk (Mr. G. Trevelyan Lee), Tennant- 
street, Derby, by 17th inst. See also advertisement. 

An estimating and corresponding clerk is wanted with special 
knowledge of telegraph and telephone installations, insulator work 
and overhead power lines. See advertisement. 

Exeter Council require a shift engineer for their electricity 
station. Applications to town clerk (Mr. Geo. R. Shorto) by May 4. 
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An assistant lecturer and demonstrator in engineering is required 
at Merchant Venturers’ Technical College, Bristol. Salary £170, 
which may rise to £220. Applications to Registrar by April 80. 


Mr. S. E. Britton, A. M I. C. E., the burgh electrical engineer 
at Motherwell, N.B., has been appointed borough electrical engineer 
nt Chester, in succession to Mr. F. Thursfield. In addition to the 
names given in our last issue, Mr. A. Dimmack, the chief assistant 
at Chester, was included in the short list of those from whom the 
final selection was mado. 

Mr. Britton served his apprenticeship with Messrs. Crompton & Co. ; 
in 1895 he entered upon an engagement with the Southampton Electric 
Light and Power Co; in 1899 he was appointed resident engineer at 
Barking; and since December, 1900, he has been burgh electrical 
engineer at Motherwell. 

Mr. W. Evans, an inspector of Halifax Corporation tramways, 
has been appointed traffic superintendent to Leicester Corporation 
tramways department. 

Preston Tramways committee recommend the Corporation to 
appoint Mr. J. F. Simpson of Blackpool chief assistant engineer 
and manager of the department. 

West Ham Corporation have appointed the chief assistant, Mr. 
Eustace, mains superintendent. 

Mr. F. W. Courtenay Clark, late manager of the River Plate 
Electricity Co., has been appointed assistant manager and accountant 
to La Capital Tramways Co., Buenos Ayres. 

Mr. John W. Hame of Wigan has been appointed by York City 
Council as chief assistant electrical engineer. 


Adelaide (South Australia).— The Municipal Council have 
resolved that “in view of the dissatisfaction with the present 
tramway system, the Government should purchase the lines with a 
view to their electrification and ultimate municipalisation.”’ 

Amsterdam.—The conversion of the tramlines from horse to 
electric traction, which has been a work of great difficulty owing to 
the peculiar lay-out of the city and its numerous canals and bridges 
and the narrow streets in the ancient parts of the town, is nearly 
completed, and the electricity supply works are now in full opera- 
tion. The conversion of the tramways has greatly increased the 
receipts. £750,000 has been expended on these lines up to the 
present, and traffic receipts are estimated at about £170,000 for the 
past year. 

Argentipa.—The Grand National Tramway Co. have commenced 
reconstructing their track for electric traction. 

Juan A. Kosgi has obtained a concession for electricit y supply at 
La Rioja. 

Agar, Cross & Co. are to construct electricity works at Rio IV. 

The proposal by the Mayor of Buenos Ayres for the erection of 
large municipal electricity works has been reported upon unfavour- 
ably by the Finance and Public Works committees who consider 
that it would be more satisfactory to arrange for public and private 
lighting either by the Compafiia Alemana Transatlantica de Elec- 
tricidad or by a contractor to be decided upon by open tender. 

Argentina.—An American syndicate, represented locally by Mr. 
Hugo Gruning, propose to construct electric tramways in Rosario 
to connect all the railway stations by way of thoroughfares not yet 
provided with tramways. There is also a project on foot for 
connecting the camp towns in the province by electric tramways. 

Barnet.—The North Metropolitan Electric Power Supply Co. 
have consented to the Council having power to take over their 
second provisional electric lighting order at the expiration of 14 
instead of 21 years. 


Bispham.—The Council have appointed a committee to consider 
the question of electricity supply. 

Blackpool.—The accounts of the tramways department for the 
year ended March 81 show total expenditure £270,000. Revenue 
was £42,000, and after paying expenses, sinking fund and interest 
the net profit was £56. 
 Bridliogton.—The Council are recommended to lay electric 
lighting cables in 18 additional thoroughfares at an estimated cost of 
about £1,200. 


Croydon.—The Corporation have decided to include in next 
year’s omnibus bill further powers for electricity supply, including 
authority to wire consumers’ premises, and to supply electric motors 
and fittings on hire, &c.; also to supply electricity in bulk or other- 
wise to any person or authority outside the borough boundary. 

At the last meeting of the Council, some extensions of the electric 
lighting mains were authorised, and it was also decided to employ 
Nernst lamps in place of the present electric incandescent lighting 
in two thoroughfares. 

Deptford (London).—The Council are to invite tenders from six 
firms for wiring and plain fittings for the new Town Hall and 
municipal buildings. The consulting engineers (Messrs. Medhurst 
and Lloyd) estimate the cost at £710. The draft general conditions, 
drawings and specifications for (1) the provision of steam dynamos 
and booster, (2) alteration to battery, (3) switchboard and connec- 
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tions and (4) steam piping has been submitted, but consideration of 
same has been postponed. Messrs. Medhurst and Lloyd have 
received instructions to prepare a specification for the provision of 
internal telephones. 

Dundee.—The Electrical committee considered on Monday a 
proposal to increase the salary of the borough electrical engineer 
(Mr. H. Richardson). It was proposed that, in view of the like- 
lihood of Mr. Richardson being appointed to a similar position at 
Chester, an addition of £100 be given. 

Bailie Machon and Mr. Speed deprecated any addition, but it was 
stated that, owing to the present transition stage of the works in con- 
nection with the re-laying of the street mains, it would be false economy 
to run any risk of a change in the engineership. Ultimately, and after 
a division, it was decided to submit to the Council a unanimous recom- 
mendation to sanction the increase. 

The Tramways committee have instructed the clerk to defend an 
action brought by a dairyman named Cumming for £50 damages, 
who alleges that, while driving his horse and milk-van along 
Overgate, the animal suddenly collapsed, throwing him out, over- 
turning the milk cans and injuring the horse, and that the accident 
was due to an escape of electric current from a defective main." 

On Monday the Tramways committee considered the report by 
Mr. Richardson on the proposals to utilise the head of water at 
Lintrathen for generating electric energy. 

Mr. Richardson pelted he had gone carefully into several different 
schemes, and the only three which really merited detailed attention were 
the following :—Scheme 1.—Tapping the River Isla above Reckie Linn 
and running a flume or canal to below the Slug of Auchrennie. Of the 
three schemes, this gave the least power, and could be helped by the over- 
flow from Lintrathen. Scheme 2.—Running a canal, tunnel or flume from 
above the Reckie Linn and rejoining the Isla. This would give a very 
heavy fall and more power than scheme 1. Scheme 3.—Tapping the River 
Isla at the Kirkton of Glenisla and running a canal or flume to a point 
below dyke ends on the River Melgum, running into Loch Lintrathen 
and increasing the storage power of that loch and then discharging there- 
from to a low-lying point on the RiverIsla. This would give the greatest 
power of the three schemes. No. i was the cheapest, but gave rather too 
little power and would require considerable storage. No. 2 involved a capital 
cost in excavating and tunnelling that would be out of all proportion to 
the advantages. No. 3 would give plenty of power, but the cost of earth- 
works, together with the cost of greatly increasing the storage power of 
Lintrathen to an extent which would take full advantage of the water 
supply, involved an expenditure which he thought was prohibitive. 

In the course of the discussion it was stated that to generate electrical 
energy on anything like an adequate scale would involve an expenditure 
of not less than £120,000. At much lower cost, it was said, current could 
be generated. 

The committee resolved to postpone consideration of the project. 

Baling.— The Bouncil have received sanction to borrow £25,000 
for electrical purposes, £19,576 for 23 years and the remainder 
(£5,424) for 30 vears. 

. The Council have decided to apply for sanction to a further loan 
of £20,000, about £10,000 for a new steam alternator and condens- 
ing plant, and the remainder for extensions of the mains, &c. 

Electrical Fitters for the Navy.—A number of additional elec- 
trical fitters are about to be entered in the electrical engineers’ 
department at Devonport to fill vacancies, &c. 

Electricity in Australian Oollieries.—The G. Weymouth Pro- 
prietary (Ltd.) are supplying the Jumbunna Coal Co., Gippsland, 
Victoria, with a 160 H. p. three-phase generator coupled to Belliss 
engine for winding, pumping and lighting. 

Exeter.—Plans and specifications for the projected electric tram- 
ways have been submitted by the city electrical engineer (Mr. H. 
D. Munro) to the Tramways committee, who will recommend the 
Council to invite tenders. 

Parnworth.—For the year ended March, 1904, the receipts 
of the electric tramways were £7,485. 17s. 10d. for 242,524 miles 
run, or 7:4d. per car-mile. 1,532,293 passengers were carried at 
an average fare of 1:17d. The current consumed per car-mile 
was 1:80 units. Working expenses were £4,849. 138. 3d., interest 
£1,841. 10s. 5d., sinking fund £1,174. 19s. 5d., and rent of Kearsley 
track £1,400—total expenditure £9,266. 8s. 1d. (equal to 917d. per 
car-mile), and £1,780. 5s. 8d. in excess of receipts. Repairs and 
maintenance cost £682. 14s. 9d. (0°70d. per car-inile), the chief item 
under this head being rolling stock £528.9s. 11d. Current (charged 
at jd. per unit to relieve undertaking of loss occasioned by bad 
weather and poorness of trade) is represented by £660. 13s. 7d. 
(0°65d. per car- mile), wages £2,260. 9s. 9d., and various materials, 
&c., E100. 1 18. 4d., bringing the total traflic expenses to £2,361. 1s. Id. 
(219d. per car-mile), from which has been deducted £146. 178. 
received for advertising. Cleaning and overhauling cars cost 
£677. 18s. 7d. (0°69d. per car-mile), management, legal expenses, 
&c., £198. 10s. 4d. (0°19d.), insurance and general establishment 
charges £151. 12s. 1d. (0°15d.), rents, rates and taxes £268. 19s. 10d. 
(0⸗26d.) The tramways capital expenditure stands at £43,695. 12s. 1d. 
The Council's lines will eventually be connected to those of Salford 
Corporation and the South Lancashire Company. 

The total capital expenditure of the electricity department is 
The receipts for the past year included 
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£2,149. 19s. 7d. from private consumers for lighting and motive 
power (253,905 units), public lamps £726. 5s. (49,794 units), tram- 
ways £675. 138. 10d. (324,833 units), motor hire £204. 38. 10d., 
meter rent and sundry receipts £258. 8s. 1ld.—a total (less 
£218, 15s. 5d. receipts on capital account) of £3,795. 15s. 9d., 
showing a surplus of £31. 18s. 6d. after deduction of expenses 
(£3,763. 17s. 3d.). The lamps connected are equivalent to 7,787 
8 c.p., motors 10,360, and radiators 198, compared with 5,148, 6,797 
and 99 respectively at close of previous year. 


Finchley.—The electrical exhibition organised by the Council 
was opened on the 20th and closed yesterday (Thursday). There 
was a good number of exhibitors of electrie light fittings, motors, 
lamps, &c. 

Fireproofing Wood. The German timber journals contain par- 
ticulars of a new process of fireproofing wood, the invention of 
Herr Gautsch, of Munich. Under this process timber is placed in 
a vacuum whereby the cells are freed of air, and the wood is then 
impregnated under pressure with a solution of sulphate of ammonia 
and borax ammonia. The process is said to render timber fireproof 
and proof against decay. 


Folkestone. Mr. C. H. Merz has reported favourably on the 
adoption of the overhead system for the proposed electric tramways 
if Lord Radnor's objection to overhead wires can be overcome. As 
an alternative he advises the ** G.B.” surface contact system. 


Forthcoming Books.— Messrs. Harper & Bros. have nearly ready 
a work dealing with the “ Theory of Starters and Regulators for 
Electric Machines," by Rudolph Krause, translated by Messrs. 
Kinzsbrunner and West. 


Gillingham (Kent).—At present there are 169 consumers, repre- 
senting a total of over 10,000 8 e.p. lamps, connected. "The Electric 
Lighting committee have requested the resident engineer (Mr. 
A. D. Chalmers) to erect various electric light standards and to 
make some experiments with Nernst lamps. The engineer has 
been instructed to carry out, where practicable, all new works 
himself, buying materials direct from manufacturers. 


Grays.— During the past year the receipts from private con- 
sumers of the electricity department were £1,681 and f:om street 
lighting £923, a total of £2,604. Working expenses were £1.518, and 
interest and sinking fund charges £1,159, leaving a deficit of £73. 
There are 221 street lamps. The chief engineer (Mr. E. D. Long) 
who advisesearly consideration of the question of extensions, estimates 
there will be a profit of £312 at the end of the present vear on the 
basis of the old rates charged for electrical energy, but this excessis 
expected to be reduced by £175 by the reduction of charges reported 
in our last issue. 


Greenock.—The Electricity committee recommend the Corpora- 
tion to increase the salary of the electrical engineer (Mr. J. A. 
Robertson) by £100 per annum. 

A show room is to be fitted up for exhibiting electric light fittings, 
&c., by the electric wiring and fitting department. It has been 
decided to purchase the free wiring installations in the district 
of the National Electric Construction Co. for £382. 


Hanley.—The accounts of the electricity department for 1903 
show a total expenditure of £83,014. 3s. 4d., an increase of 
£1,074. 12s. 7d. for the year. £75,009 has been raised by loans, 
and the balance (£8,005. 3s. 4d.) represents an overdraft. The 
receipts from sale of electric current were £11,982. 8s. 8d., from 
publie lighting £2,242. 7s. 10d., meter rental, &., £363. 4s. 5d., 
and sale and repairs of other apparatus £246. Ts. 4d. Generation 
expenses amounted to £4,239. 10s. 6d., cost of distribution 
4866. 19s. 7d., repairs and maintenance of public lamps, «c., 
£400. 12s. 10d., rates and taxes £742. 10s., management expenses 
£1,034.6s. 5d.,and, with insurances, &c., the total was £7,327. 7s. 5d., 
leaving gross profit £7,507. Os. 10d. to meet interest on loans 
(.£2,161. 19s. 3d.) and on overdraft (£392. 19s.), sinking fund instal- 
ment £2,148. 4s. 5d., amount of loans paid off 4361. 5s, 10d. 
£2,356. 10s. 11d. was applied in relief of local rate, leaving 
4194. 18s. 11d. to be carried forward, against £108. 17s. 6d. last 
year. 960,991 units were generated, 639,824 were supplied to 
private consumers, 172,214 to publie lamps and 23,611 used on the 
works. ‘There are 311 public lamps, representing 55,339 32-watt 
lamps, and the total maximum supply demanded was 775kw. The 
works costs and total costs were 1:50d. and 2°04d. per unit respec- 
tively, compared with 1:72d. and 2:29d. in 1902. The average price 
obtained per unit was 2°56d. for public lighting and 4°49d. for 
private use. 


Infirmary Lighting.—Surbiton Board of Guardians have decided 
to apply for sanction to a loan for the electric lighting of the 
infirmary buildings. 

Kingston-on-Thames.—An inquiry was held here recently into 


the application of the Council to borrow £15,850 for electric lighting 


extensions. 

The town clerk (Mr. H. A. Winser) gave statistics as to population, 
rateable value, &c., and supplied particulars of the existing eleotric 
lighting loans. Technical evidence was given by the borough electrical 
engineer (Mr. J. E. Edgcome) and by the consulting engineer, Mr. H. 


Burstall (Messrs. Burstall and Monkhouse). The latter said the proposed 
extensions were absolutely necessary to satisfy the demand. Last year 
they were only just able to scrape through the winter. The proposed 
expenditure would suffice for the next three years at the normal rate of 

progress. l 


There was no opposition. 


King’s Lyan.—Tho Council have received sanction to a further 
loan for electric lighting. 


Lancaster.—The Council have increased the salary of the borough 


electrical engineer and tramways manager (Mr. W. A. Tester) by 
£50 per annum. 


Launceston.—In the draft agreement with Messrs. Crompton & 
Co. for the erection and maintenance of electricity works there is a 
clause providing for a yearly pavment, and this the Board of Trade 
object to. The Lighting committee are taking counsels opinion. 


Lecture. A lecture on Electro-Mechanism as Applied to the 
Simplification of Weaving Machinery " was recently delivered at 
Manchester by Mr. T. B. A. Carver before the British Association of 
Managers of Textile Works. 

Mr. Carver said his object was to prove that there was in textile 
machinery a very wide field for the application of electro-mechanics. 
It had been demonstrated that electric power transmission was the 
simplest means of transmitting energy from the point of generation to 
the point of consumption. Electric driving was particularly adapted for 
weaving machinery. Mr. Carver described his invention for the displace- 
ment of Jacquard cards by an electrical machine for transferring the 
pattern from zinc cylinders to the cloth, and also an electric loom which 
he has devised jointly with a co-worker. 


Leicester.—The Town Council on Wednesday adopted the 
recommendation of the Electric Light committee to increase the 
salary of the engineer and manager of the gas and electric lighting 
undertaking (Mr. A. Colson) from £1,250 to £1,500 per annum, the 
increase to be charged to the electric lighting departinent. 

The opening of the municipal electric tramways has been provi- 
sionally fixed for May 18. 


Light Railways.—The Board of Trade have, after modification, 
confirmed the Kent and East Sussex Light Hailway (General 
Powers) Order 1904, amending the Colne and Tenterden Light 
Railway Order, 1899. 

The Stretford Light Hailways and the West Manchester Light 
Railways (New Lines, &c.) Orders have been submitted to the 
Board of Trade for confirmation. Objections by 14th inst. 

The Midland Railway Co. notify that they intend to proceed 
forthwith with the construction of the Burton-Ashby light (elec- 
tric) railway, for which Mr. C. H. Gadsby is consulting engineer. 

Last week the Board of Trade heard objections to the confirma- 
Rn of the Bideford, Westward Ho! and Appledore Light Railway 
order : — 

The promoters (British Electric Traction Co.) were represented by 
Mr. Sydney Morse, and Mr. Wedderburn, K.C., appeared for Bideford 
Corporation, who objected to the order. 

Mr. WEDDERBURN contended that where Parliament had granted certain 
powers no one except Parliament could dispose of those rights. There 
was no objection to the Appledore extension, but Bideford Corporation 
objected to the erection of two loop sidings at the Bideford end of the 
line, and the promoters could not do that without the consent of Bideford 
Corporation. 

Mr. Morse said that the promoters did not ask the Board to overlap 
the Act of Parliament. What they asked was the specific grant of powers 
to make a particular siding as to which notice had been given to everyone 
concerned. It was a matter entirely within the jurisdiction of the Board. 
Col. Yorke had reported that backing a train on a public thoroughfare 
was dangerous, and that it would therefore be advantageous to the public 
and the company to have a loop on the broad quay. 

Mr. S. SELLON gave evidence as to the necessity of the loop, and said 
it would be a serious thing to allow traffic to continue without the loop. 

Major PRINGLE, in reply to Sir Herbert Jekyll, said he did not consider 
it safe to have more engines on a train than were necessary to work it, 
because there was danger of the couplings parting or of the engine 
following coming into collision with the carriages if brought to a 
sudden stop. 

Decision was reserved. 


London County Oouncil.—At Tuesday's meeting loans for 
electric lighting were made to Battersea £10.249, Stepney £17,650 
and £40,000. 

St. Marylebone Electric Lighting Bill.—'The Parliamentary committee 
reported that substantial alterations to meet the Council's objections had 
been made in this bill. 

Savoy Hotel.—Plans for the proposed electrical installation at the new 
wing of the Savoy Hotel have been approved, subject (among others) to 
a condition *' that a quarterly inspection be made by a properly qualified 
electrical engineer and a copy of his certificate be sent to the Council." 

Tramways.—The Highways committee reported that they had not yet 
decided the system of traction to be adopted for the tramways acquired 
from the South London Tramways Co. It was decided to acquire a site at 
East-hill, Wandsworth, for a sub-station for working a portion of the 
Council’s tramways. 


London Local Authorities and the Telephone.—^ conference 
of representatives of local authoritics in the London telephone 
area will be held at the Guildhall, E.C., on May 18 to consider the 
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proposed purchase by the Postmaster-General of the undertaking of 
the National Telephone Co. The Lord Mayor will preside. 

Manchester.—An inquiry will be held on Thursday into the 
application of the Corporation to borrow another £135,000 for 
electricity supply extensions. 

Motor Omnibuses.— At the meeting of Thomas Tilling, Limited, 
last week, the chairman said the directors had set aside £1,000 for 
experimenting with motor buses, as they thought they had found a 
vehicle which would answer their purpose. 

Municipal Insurance.—‘‘ The Municipal Journal” states that 
the Municipal Mutual Insurance (Ltd.) proposes to establish a 
North of England branch (with head offices at Bradford) for the 
counties of Yorks., Lines., Notts., Derby, Cheshire and the English 
counties north thereof. 

Municipal Telephony.—It is reported that the result of the first 
year's working of the Portsmouth municipal telephone department, 
after setting aside £1,500 for interest and sinking fund, is a profit 
of £1,225 upon a capital expenditure of £29,000. 

Hull Telephone committee have authorised the laying of wires to 
Hessle, Cottingham and Beverley, within the municipal telephone 
area. The chairman of the committee (Mr. Brown) stated at the 
last meeting that he considered a satisfactory arrangement had been 
made with the Postmaster-General at the recent conference in 
London with respect to the purchase by the Government of the 
telephones. The interests of municipalities had been safeguarded 
by the promise that they should be heard before the purchase was 
effected. 

Municipal and County Engineers.—The annual conference of 
the Eastern District of the Incorporated Association of Municipal 
and County Engineers was held at Grimsby on Saturday. Among 
the Papers read was one by the borough electrical engineer (Mr. 
W. A. Vignoles) on the ** Grimsby Corporation Electricity Works,” 
and at the close of the meeting the members inspected these and 
the refuse destructor works, &c. 


New South Wales Tramways.—The revenue of the tramways 
of the New South Wales Railway Departinent for the March quarter 
amounted to£209,279, against £199,789 for the corresponding period 
last year. The expenditure was £163,773, against £156,987 last year. 


Penang.— The municipal electricity works will be opened shortly 
and current will be supplied on the maximum demand system. 

Peru. On Feb. 17 last the first electric tramway operated in 
Peru was inaugurated. The line runs from Lima to Chorrillos, and 
is 8 miles in length. Another line is shortly to be opened connect- 
ing Callao with Lima. This line will have a double track and be 
10 miles in length. 


Portsmouth — Recently the Corporation engaged Messrs. Kincaid, 
Waller, Manville and Dawson to prepare a report on the condition 
of the electricity works. This report (prepared by Mr. E. Manville) 
has now been submitted to the Council, and is a lengthy document. 
The report states that there are two points in which existing 
arrangenients are particularly weak, the first and more important 
being the inadequacy of the supply of condensing water (to which 
the electrical superintendent, Mr. W. S. Foale, recently drew atten- 
tion), and the second, the absence of a duplicate steam supply to 
the two newer turbine units. The report suggests that a fresh 
intake and discharge pipe should be installed. The cost of the 
alterations and additions to condensing plant, piping, &c., is put at 
about £5,000. 

The Electric Lighting committee last week considered the ques- 
tion of insuring the electricity station buildings. At present the 
committee take all risks, but the subject has, we understand, been 
referred to a sub-committee for further consideration. 

Preesali.— The Council is considering an electric lighting scheme 
submitted by Mr. Oswin E. Hansom. 

Presentation.—The staff and workmen of York electricity works 
have presented the chief assistant engineer (Mr. A. J. Beckett) with 
a smoking cabinet on his departure to take up the position of 
borough electrical engineer at Bridlington. 

Rowley.— The Board of Trade have sanctioned the borrowing of 
£28,000 by the Council for the construction of an electric tramway 
from Old Hill to Blackheath. | 


Runcorn.— The District Council decided on Tuesday to accept 
the offer of the Mersey Electrie Supply Co. (Ltd.) to take over the 
Runcorn electric lighting order, 1899, the company to repay all 
expenses incurred in obtaining the order. The maximum price for 
electricity for private lighting is to be 6d. per unit and for power 2d., 
and the Council are to have option of purchasing the undertaking 
at the end of 14 years on payment of the capital expended plus 
20 per cent. 


Russia.—In 1902 the Odessa Port committee presented a report 
on harbour improvements, and proposals for the expenditure of 
about £25,000 for a more complete system of electric lighting have 
been approved. The harbour improvements include the erection of 
port elevators and the extension and alteration of lines of railway 
into the port. 


It is proposed to construct a connecting railway between Sevas- 
topol and Yalta (a town which adjoins the Imperial estate of 
Livadia). It is probable that the line will be an electric one. 

The Municipality of Theodosia are discussing the question of the 
better lighting of the streets and open spaces. It is said that at 
present electric lighting, although favoured, has been ruled out of 
the contest on the ground of expense. 


Bt. Pancras.—The Prudential Assurance Co. having informed 
the Borough Council that they are not prepared to make further 
advances at Be per cent., the Council have asked the London 
County Council to loan them £19,000 for electric lighting extensions 
for 42 years at 31 per cent. 


Scarborough — Trial trips have been made on the local electric 
tramways, and the date of the opening has been provisionally fixed 
for May 6. 

Shipley.— For the year ended March 81 the income of the elec- 
tricity department was £5,200, expenses £3,137, leaving £2,068 for 
interest and sinking fund. 


Southend-on-Sea —The borough electrical engineer (Mr. W. E. 
J. Heenan) reports that there are now 34,703 8 c.p. lamps connected 
to the mains, an increase of 188 per cent. for the year. Units sold 
show an increase of 60 per cent. and generation costs have decreased 
17 per cent. The number of passengers carried on the light railways 
during the year was 3,421,601, against 2,750,823 last year, an increase 
of 24°4 per cent. 


Southwark (London).—The Council have petitioned the Local 
Government Board to legalise payment by municipal authorities of 
the annual subscription to the Incorporated Municipal Electrical 
Association and the reasonable expenses of delegates attending the 
yearly convention. 


Stettin (Germany).—The increasing export trade from this port 
is materially assisted by the fairway between Stettin and Swine- 
miinde being now completely lighted during the night by electric 
beacons and buoys, making the fairway available throughout the 
24 hours. The exact plan showing the lighthouses, beacons and 
buoys lighted by electricity is to be exhibited at the St. Louis 
Exhibition. 

The articles of export from Stettin in 1903 included 345 tons of 
* electric engines." These exports have increased from nil in 1901 
and 176 tons in 1902. | 


Stourbridge.—The Council are negotiating with the Midland 
Electric Power Distribution Corp. as to terms for the supply of 
electricity in bulk. 


Burbiton.—The new electric lighting station at Tolworth was 
officially opened on Wednesday last week. A description of the 
works appeared in The Electrician at the time of the informal 
opening of the station soine few months ago. 


Sydney (Australia).—The new municipal electricity supply 
works are to be opened next month. Experiments are being made 
with Lahmeyer long-burning arc lamps for street lighting. 


Technical Education in G ermany.—The Locomotive Drivers' 
Association of Saxony has succeeded in interesting members of the 
Dresden City Council in a scheme for the establishment of a school 
for locomotive driver apprentices, in connection with the Dresden 
Technical School. Among the chief subjects to be taught are 
German, arithmetic, graphics and the mechanism of locomotives. 
The course is for one year, and is limited to apprentices ** between 
25 and 80 years of age employed in the Dresden car shops. 


Telephones in Nova Scotia.—A new long-distance telephone 
line (292 miles) has recently been opened between Halifax and 
Sydney (N.S.). The Nova Scotia Telephone Co. now works 2,246 
miles of line, requiring 790 miles of poles, for their long-distance 
service. The total mileage of telephone lines in the province is 
7,136 and the number of telephones 3,260, Halifax requiring 1,801. 
Over the company’s service last vear 14,000,000 messages passed. 
The long-distance service takes in Truro, Amherst, Bridgewater, 
New Glasgow and Windsor-Sydney. Throughout the province there 
is one telephone for every 88 inhabitants, in Halifax one to every 
27. The average number of calls per day per instrument in Halifax 
is 11, the average throughout the province being 10. Three minutes’ 
conversation on the long-distance line costs $1.25 in the daytime 
and 65 cents between 6 p.m. and 8 a.m. 


Tunbridge Wells.—The Tradesmen's Association have passed a 
resolution against the Council disposing of the municipal electricity 
undertaking. 


U.S. Telegraphic Anniversary.— On May 1 the 60th anniver- 


sary of the dispatch of the first message over a telegraph line in the 
United States will be commemorated. 


U.S. Government Telegraph Cable Oontract.—The Fondon 
“ Daily Telegraph ” states that Gen. Greely has awarded a contract 
for the manufacture and supply of about 625 miles of submarine 
telegraph cable to a New York firm. The cable is to connect Sitka 
(Alaska) with Fort Liscum (Prince William Sound), and will be 


* laid during the ensuing summer by the c.s. ** Burnside." 
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Venezuela.—A steamer, the Lumbador, belonging to the 
Venezuelan navy, has recently laid a sub-aqueous telegraph cable, 
about 10 miles in length, between Bella Vista and the city of 
Altagracia. It is stated that the cable was made in the United 
States, and was laid by American engineers. 

Wandsworth (London).—The Board of Trade have allowed the 
appeal of the County of London Co. against one of the conditions (viz., 
that the whole width of the tar-paved footpaths should be retopped) 
upon which the Council approved the laying of certain mains. 

wW n.—An inquiry was held here on Tuesday into the 
application of the Council for permission to borrow £5,000 for 
electric lighting extensions. 


um 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


The Lords Commissioners of the Admiralty are prepared to 
receive proposals from persons willing to submit for competitive 
trial range-finders, both large and small, for naval use. Conditions, 
&c., will be furnished to bona fide inventors or manufacturers of 
such instruments on application to the Director of Navy Contracts, 
Admiralty, London, S.W. Full descriptions of the range-finders 
proposed must be sent in by June 30, and inventors whose proposals 
may be approved for trial must produce the necessary instruments 
complete, with instructions for use, within six months of date of 
notification. Further particulars are given in an advertisement. 

Bermondsey (London) Borough Council invite tenders for plant 
&nd connections required in the utilisation of exhaust steam for 
heating purposes and water connection between the artesian well 
pump and overhead tank. Specifications, &c., from the Town Hall, 
Spa-road, London, S.E., and may also be inspected (but not ob- 
tained) at the offices of the consulting engineers (Messrs. Kincaid, 
Waller, Manville and Dawson), 29, Great George-street, West- 
minster, S.W. Tenders to the town clerk (Mr. Fredk. Ryall) by 
noon May 9. See also advertisement. 

Walthamstow District Council require tenders for supply of tram- 
cars. Contractors must tender for whole of work specified. Twelve 
of the cars are to be delivered within three months and 20 within 
six months from date of acceptance. Specifications, &c., from the 
consulting engineer (Mr. J. Enright), 68, Lincoln’s Inn-fields, W.C. 
Tenders to Mr. C. Sydney Watson, clerk and solicitor, Town Hall, 
Walthamstow, by 5 p.m. May 20. Further particulars are given in 
an advertisement. 

Canterbury Lighting committee invite tenders for;one Lancashire 
or dry-back marine boiler, superheater and steam pfpes, one 300kw. 
steam dynamo, switchboard and connections, and extensions to 
economiser. Specifications, &c., may be inspected at the offices of 
the consulting electrical engineer (Mr. Robert Hammond), 64, Vic- 
toria-street, Westminster, London, S.W., and can be obtained there 
after May 4. Tenders to the town clerk (Mr. Henry Fielding) by 
10:80 June 1. An advertisement contains further particulars. 

The Electrical committee of Bristol Corporation invite tenders 
for one 750kw. to 1,000kw. single-phase turbo-alternator. Specifica- 
tions, &c., from the city electrical engineer (Mr. H. Faraday Proctor), 
Temple Back, Bristol, to whom tenders by noon May 16. See also 
advertisement. 

Neath Corporation invite tenders for the supply and laying of 
electric light mains, feed pillars and switchboards. Drawings and 
specifications may be inspected at the offices of the consulting 
engineer (Mr. H. T. Sully), Scottish Widows'-buildings, Bristol, or 
of the borough engineer (Mr. B. M. Jenkins), Gwyn Hall, Neath, 
from either of whom specifications, &c., may be obtained. Tenders 
to the town clerk (Mr. Edwin C. Curtis) by May 16. See also 
advertisement. 

Stoke-upon-Trent Corporation invite tenders for electricity 
meters, demand indicators and house services and cutouts. Specifi- 
cations, &c., from the chief engineer (Mr. P. J. S. Tiddeman). 
Tenders to the town clerk (Mr. John B. Ashwell), Town Hall, 
Stoke-upon-Trent, by 5 p.m. May 13. See also advertisement. 

Aberdeen Electric Light committee invite tenders for supply and 
erection of mild-steel coal bunkers, together with coal and ash con- 
veyor of the endless-chain bucket type, and accessories. Specifica- 
tions, &c., from the city electrical engineer (Mr. J. Alex. Bell), to 
whom tenders to the electricity works, Milburn-street, Aberdeen, 
by noon May 14. See also advertisement. 

Glasgow Corporation invite tenders for main cables, electricity 
meters and carbons for 12 months from May 31. Specifications, 
&c., from the chief engineer (Mr. W. A. Chamen), 75, Waterloo- 
street. Tenders to the town clerk (Mr. James G. Munro), City- 
chambers, Glasgow, by 23rd prox. See also advertisement. 

Glasgow Corporation also invite tenders for supply and erection 
of four sets of 800kw. dynamo panels. Tenders to town clerk (Mr. 
J. G. Monro) by May 9. 

Glasgow Corporation also invite tenders by May 9 for cast-iron 
joint-boxes. 
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The Clyde Navigation Trustees, Glasgow, invite tenders by noon 
28rd prox. for a number of 4-ton electric wharf cranes. 


May-Oatway Fire Appliances (Ltd.), 92 and 94, Paul.street, 
London, E.C., invite tenders for wiring the installations set out in 
an advertisement. Tenders by May 4. Electrical contractors 
willing to make a speciality of fire.alarm signalling, with direct 
brigade connection, should communicate with the company. 


The Council of the Metropolitan Borough of Hammersmith invite 
tenders for the supply of two 1,500kw. turbine or slow-speed engine 
generating sets with condensers, and high-pressure steam boilers 
with superheaters capable of evaporating 40,000lb. of steam per 
hour. Tenders to the Town Hall, Broadway, Hammersmith, by 
4 p.m. May 18. 

Dublin Lighting committee invite tenders for the supply and 
erection of a steam-generating three-phase extra high-pressure 
set of plant, consisting of Belliss engine and condensing plant 
combined with 1,600kw. Dick-Kerr, E. C. C., Oerlikon, Westing- 
house, Lahmeyer or A.E.G. alternator, steam and exhaust piping 
and extension to switchboard. Tenders to the chairman, 8, Cork- 
hill, Dublin, by noon May 9. 

Poplar (London) Borough Council invite tenders for supply of 
of cables and supply and erection of a battery. Tenders to the 
town clerk (Mr. Leonard Potts), Council Offices, High-street, Poplar, 
by 9 a.m. May 7. 

Kilmarnock Corporation invite tenders for tramway permanent 
way construction, excavations, concrete foundations, steel rails, fish- 
plates, and special work, paving, &c. Tenders to the town clerk 
(Mr. W. Middlemas) before noon May 17. 

The Metropolitan Borough of Hackney invite tenders for elec- 
tricity supply mains (feeders and distributors). Tenders to deputy 
town clerk (Mr. W. A. Williams), Town Hall, Hackney, N.E , before 
4 p.m. May 26. 

London County Council require tenders for switch-gear as set out 
in our last issue (p. 84). Tenders to Mr. G. L. Gomme, County 
Hall, Spring-gardens, S.W., by May 17. 

Cleckheaton District Council invite tenders for one 350kw. steam 
generator. "Tenders to the clerk (Mr. J. Armitage), Town Hall, 
Cleckheaton, by May 2. 


Salford Corporation require tenders by 4 p.m. May 16 for 20 
tramcars and two rail-cleaning and watering cars. 

Tenders are wanted by May 25 by the Manchester Dock and 
Warehouse Extension Co. for 20 movable electric cranes. 

Ayr District Lunacy Board invite tenders by May 20 for engines, 
boiler, pump, dynamos, switchboard, wiring and mainz, building, &c. 

The Magistrates of the City of Utrecht (Holland) invite tenders 
for the supply and laying of a complete cable network, consisting 
of feeding and distributing mains, joint boxes, service boxes and 
other accessories. "Tenders on prescribed forms, and addressed to 
the Magistrates of the city, must be delivered before May 81. Speci- 
fications and forms of tender at the town clerk's office, Town Hall, 
Utrecht, on payment of 1s. 4d. 


TENDERS REOBIVED AND ACOEPTED. 


Battersea Borough Council have accepted the tender of Babcock 
and Wilcox for the supply and fixing of extension pipe work and 
ejector condenser at the electricity works at £1,119; that of W. T. 
Glover & Co. for cable to connect the main switchboard at £80. 11s. ; 
that of Callender's Company for cables, &c., for stock at schedule 
prices (estimated at £2,624) and street boxes (estimated at 
£518. 16s. 8d.) ; that of the Walsall Electrical Co. at £179. 5s. for 
providing an additional panel to the main switchboard; that of the 
General Electric Co. for 100 arc lamp globes at 6s. 9d. each; and 
that of Belliss and Morcom for the purchase from the Council of a 
disused engine and dynamo at £170. 


For the supply of plant for the electric working of Southwark 
tramways the London Council have received the following tenders: 
Three Motor-generators. 


Dick, Kerr & Co. (accepted) (delivery 12 weeks) ........ £5,150 
British Thomson-Houston Co. (20 weeks) ............ 837 
British Westinghouse Co. (12 weeks) 0 5,492 


Switchboards.—Mr. B. Thomas’ tender to supply and erect at schedule 
rates under existing contract an additional low-tension switchboard at 
Elephant and Castle sub-station has also been accepted. 

London County Council have decided to expend £15,000 on high 
and low-tension cable required in connection with the reconstruction 
for electric traction of certain short lengths of tramways in South- 
wark and Bermondsey, and offers of Siemens Brothers & Co. and 
the British Insulated and Helsby Cables (Ltd.) to supply, deliver 
and lay such cables at schedule rates under their existing contracts 
with the Council have been accepted. 

Messrs. Ernest Scott and Mountain have obtained contracts for 
electrical pumping installations for the Consett Iron Co., Black. 
hill, the Weardale Coal, Coke and Steel Co., Croxdale, and for an 
electric hauling and pumping installation for the old Silkstone 
Colliery, near Barnsley. 
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The British Westinghouse Co. have obtained a further order 
from Bury Corporation for Westinghouse magnetic brakes for 25 
cars (12 single truck and 18 bogie), all mounted on Maguire trucks. 
This order covers all the cars not already fitted with magnetic 
brakes. 

Dundee Town Council have accepted the tender of Messrs. 
Chamberlain and Hookham for the supply of electricity meters, and 
that of R. L. Ireland & Co. for 4,000 tons of coal (Lassodie mill 
dross) for the Dudhope electric power station. 

The Secretary of the Army Council has placed a contract with 
Geipel and Lange for 51 Geipel steam traps. This is the third 
repeat order for the Royal Gunpowder Factory, Waltham Abbey, 
and makes a total of 147 Geipel traps in use there. 

Messrs. Wm. Beardmore & Co., Glasgow, have secured the con- 
tract for the supply and erection of a number of large Oechelhauser 
(1,000 R. p. and 2,000 H.P.) gas engines (for driving Siemens elec- 
trical generators) for the Johannesburg municipal electricity works. 

Woolwich Borough Council have placed an order with the British 
Thomson-Houston Co. for 12 months’ supply of B.T.-H.-Edison 
incandescent lamps. 

Keighley Corporation have accepted the tender of the British 
Thomson-Houston Co. for eight double-deck cars, equipped with two 
G.E. 58-6 turn motors and B 18 controllers. 


The secretary of the Army Council has placed an order with the 
Sir Hiram Maxim Electrical and Engineering Co. for the supply of 
electric telescope lamps mounted in ebonite sockets. 

Siemens Brothers & Co. have secured an order for electric pump- 
ing plant to the value of £2,151 for the New Golden Gate Gold 
Mining Co., Matthinna, Tasmania. 

Stepney Borough Council have let the contract for the extensions 
to the generating station building to Mr. B. E. Nightingale at 
£12,921. 

Lancaster Council have accepted the tender of R. W. Blackwell 
& Co. for the construction of a new tramway route and the doubling 
of a portion of the existing track for £10,189. 

Lincoln Corporation have accepted the tender of Bruce Peebles 
& Co. for a 220kw. steam generating set. 

St. Helens Cable Co. have received an order from Broughty Ferry 
Corporation for Dialite insulated cables. 

Faversham District Council have accepted the tender of H. S. Tett 
& Co. for wiring the town hall. 


West Ham Corporation has placed an order with R. W. Blackwell 
& Co., at £75, for a tower waggon for overhead equipment repairs. 

Loughborough Town Council have accepted the tender of A. 
Faulks for the ‘erection of electricity station buildings at £4,365. 


BUSINESS NOTICBS. 

Mr. John Roberts, chief electrical engineer to Durban (Natal) 
Corporation, is in London, and will be able to see callers at the 
offices of the Corporation agents, Messrs. Webster, Steel & Co., 5, 
East India-avenue, London, E.C., between the hours of 10 a.m. 
and 4 p.m. 

Mr. Cecil E. Lugard, who has for severa] years been chief of the 
electrical department of Ashmore, Benson, Pease & Co., has entered 
into practice as a consulting electrical engineer at Field's-buildings, 
Middlesbrough. 

Messrs. Ernest Scott and Mountain have decided to remove their 
works to Gateshead, where they have acquired about 7 acres 
formerly occupied by Black, Hawthorn & Co. and later by Chapman, 
Furneaux & Co. 

LIQUIDATION8, BANKRUPTOIES, &c. 

The Cleveland and Durham County Electric Power Co. (Ltd.) is 
being wound up voluntarily, and Mr. G. D. Prince, 5, Great George- 
street, London, S.W., is liquidator. Thiscompany was a promoting 
syndicate, and the incorporated company (Cleveland and Durham 
County Electric Power Co.) is carrying on the undertaking. 

In the bankruptcy of C. M. Downie, electrical engineer, 4, Blooms- 
bury-street, W.C., and 28, Heathville-road, Crouch Hill, N.W., 
London, the first meeting of creditors will take place on May 8 at 
Bankruptcy-buildings, London, W. C, and the publie examination 
on June 9 at the same place. 


Sale by Auction.—Mr. Henry Sherley-Price (of Wheatley Kirk, 
Price & Co.) has been appointed by the Court to sell by public 
auction in one lot asa going concern, at the Mart, Tokenhouse- 
yard, London, E.C., early in May, the extensive freehold and well. 
equipped car-building works known as the Castle Car Works, 
Hadley, near Wellington, Salop, together with the whole of the 
fixed plant and machinery and trade connection. Particulars and 
further information from the receiver and liquidator (Mr. H. D. 
Eshelby, F.C.A., of Messrs. Harmood, Banner & Son), 24, North 
John-street, Liverpool; of Messrs. Gribble, Oddie, Sinclair and 
Johnson, solicitors, 88, Bedford-row, London, W.C., or of the 
auctioneers, 46, Watling-street, London, E.C., and Albert-chambers, 
Albert-square, Manchester. See also advertisement. 


Plant, &c., for Sale .—An electric lighting installation, suitable for 
country house, is advertised for sale on another page. The plant 
consists of a J. & P. dynamo (50 amps. 185 volts), an 11 R. p. 
Priestman oil engine, a battery of 58 E.P.S. cells, &c., and is 
being removed to make room for a larger one. Applications to 
Messrs. Plenty & Son, Newbury, Berks. 

Taunton Corporation invite tenders for the purchase and removal 
of a steel Paxman Economic steam boiler, with two furnaces 
for evaporating 4, 400lb. of water per hour at 140lb. per square inch. 
Foris of tender and particulars from the borough electrical engi- 
neer (Mr. E. B. Thornhill), St. James’-street, Taunton. Tenders to 
the town clerk, Mr. C. H. Kite, by Saturday, May 14. See also 
advertisement. 


A 12in. spark-induction coil, with Nodon valve and transformer, 
are for sale by Mr. T. Scott Anderson, Royal Exchange-buildings, 
Sheffield. See also advertisement. 


About 800yds. of 19/16 cable, a new earth indicator, field rheostat, 
&c., are advertised for sale by Messrs. T. E. Evans & Co., 126, Bute 
Docks, Cardiff. | 


Messrs. Hooker and Harris, Retreat-place, Hackney, London, 
have for sale some electric lighting plant. See advertisement. 


Mr. J. Light, Wolverhampton, has for disposal a Robey steam 
engine, suitable for driving a dynamo. See advertisement. 


Dowson gas plant, capable of producing 12,000 cubic ft. per hour 
from anthracite, and suitable for about 140 B.H.P. gas engine, is 
advertised for sale on another column. 


The Journal. — Part 165 of the “ Journal” of the Institution 
of Electrical Engineers is now ready, price 5s. Particulars of the 
contonts are given in an advertisement. 


Catalogues, &c.— With a view to providing a cheap and reliable 
automatic cut-off switch for shop windows, lamp signs, &c., the Elec- 
trical Co., Charing Cross-road, London, W.C., has placed upon‘ the 
market an automatic switch consisting of an ordinary alarm clock 
in combination with an ordinary S.P. switch. The clock goes for 
24 hours with one winding, and can be so set as to automatically 
switch off the current at any desired time. This class of apparatus 
enables shopkeepers to keep their business premises illuminated 
after business hours for any length of time previously decided upon. 


A neat post card illustration of Taunton" plant is issued by 
Newtons Limited of ''aunton. 


The British Westinghouse Co. have issued a new “ special 
publication ” entitled A Reconstructed and Enlarged Central 
Station," describing the Meriden Electric Light Co.’s station, 
Meriden, Col., U.S.A. 


Exports of Hlectrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu. 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from April 20 to 26, with the ports 
of destination :— 

Africa—Alexandria, £187; Cape Town, £473 ; Delagoa Bay, £531; 
Durban, £1,516 (including £469 telegraph material); East London, 
£509 (including £142 telegraph material). Argentina—Buenos Ayres, 
£176 (telegraph material). Australasia—Auckland, £318 ; Brisbane, 
£81; Cairns, £200; Hobart, £22 ; Melbourne, £40 ; Otago, £933 ; Perth, 
£79; Sydney, £1,535 (including £220 telegraph material); Wellington, 
£35. Azores, £271 (telegraph material). Belgium—Brussels, £250. 
Ceylon—Colombo, £89 (including £64 telegraph material). China— 
Shanghai, £825 (including £40 telegraph material); Tientsin, £26. 
Germany—Hamburg, £420. Gibraltar, £57.  Greece—Pireus, £20. 
Holland—Amsterdam, £60; Rotterdam, £100. Hong Kong, £414 (in- 
cluding £20 telegraph material). India—Bombay, £155; Calcutta, 
£218 (including £65 telegraph material). Japan —Kobe, £268 ; Nagasaki, 
£648; Tokyo, £419; Yokohama, £239. Portugal—Liebon, £245 (in. 
cluding £165 telegraph apparatus). Straits Settlements—Penang, £558; 
Singapore, £20 (including £68 telegraph material). Sweden—Gothen- 
burg, £175. Total £12,242 against £7,107 in the corresponding week 
last year (April 22 to 28). 


PATENT RECORD. 


The folowing List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


NorE.— The undermentioncd Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are thos3 of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London, 

January 23, 1904. 
1,725 F. W. Haywarp and R. C. Fox. Norwich. Electrical transmitting 
cables. 
1,727 J. GARDNER. Manchester. Wireless telegraphy and appliances. 
1,785 H. G. NicHoLsoN. Conductors for the trolley system of electric 
traction. 
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1,794 F. Horz-JoNEs and C. L. Somprer. Electric clocks. 
1,799 W. H. Morpry and G. C. Fricker. Electricity metera. 
1,800 Van RAD ZEN & Co. (Gulcher-Accumulatoren-Fabrik G. m. b. H., 
Germany). Electric mining lamps. 
January 25, 1904. 
1,846 G. Eason. Switches. 
1 J. STRATTON and E. A. CLAREMONT. 
like.* 
1,848 E. S. SEYMOUR aud E. A. CLAREMONT. Covering of cables." 
1 P. C. Hewitr. Obtaining a flow of current in one direction from 
(Date applied for, Feb. 3, 1903, date of 


Manufacture of cables and the 


an alternating source. 
application in U. S.)“ 
1,860 F. R. Boa DNMAN. Working electric railway or tramway service. 
1,863 J. S. Cunninaron. Incandescent lamp holder and combined switch. 
1,878 T. L. CagBoNE. Are lamp. (Date applied for, Aug. 22, 1903, date 
of application in Germany.)“ 
1,884 SToTHERT AND Pitr and W. Pirr. Electric cranes. 
January 26, 1904. 
1,952 F. PARKER. Automatic device for cuttiog off current when line 
wire break:. 
1,964 A. W. SHARMAN. Production and application of electric oscillations. 
1,968 B. T. H. Co. (G.E. Co., U.S.) Motor-control systems. 
1,975 C. ADAMS-RANDALL. "Telegraph systems.* 


January 27, 1904. 

2,035 F. H. Rovo& and E. A. CLAREMONT. Manchester. 
tecting a booster cr generator.* 

2,055 W. CowBLL and A. CowsLL. Burnley. Trolley pulleys and heade. 

2,060 O. SizazRT. Burglar alarm applicable to locks. 

2,065 H. Ns8M&R. Static electrical machines for lighting gas, &c. 

2,066 J. T. ARMSTRONG and A. OntiNG. Electric recsivinz apparatus for 

| telegraphic and other purposes. 

2,095 M. LēsLanc. Systems of excit ition for induction machines. 
applied for, Jan. 23, 19)3, date of application in U.S.)* 

2,006 A. F. BzRRY. Apparatus for distribution of alternatiog currents. 

2,097 A. Spencer. Tools or appliances for maintaining permanent way 
of electric railways. 

2,038 CIE. POUR LA FABRICATION DES CoMPTEURS ET MATERIEL D'USINES A 
Gaz. Induction meters. (Date applied for, Feb. 26, 1905, date 
of application in France.)* 

January, 28, 1904. 
2,119 T. Jones, jun. Glasgow. Electric tramway cars and other vehicles. 
2,141 A. G. WiTHERBY. Applying electricity aud light for curative 


Methods of pro- 


(Date 


purposes. 
2,152 J. RascH&N, G. C. CLAYTON and Unirgp ALKALI Co. Electrolytic cells. 


SPECIFICATIONS PUBLISHED. 


NoTE.— All specifications can be obtained at the uniform price of 8d. each. 


1903. 
2,928 LuPri&GER. Electric tramway systems. 
5,150 Sanpers. Contact breakers for induction coils and the like. 
5,170 CAROLAN (G.E. Co., U. S.). Electrie-motor control systems. 
5,289 CAROLAN (G.E. Co., U.S.). Rotary fana for cooling dynamoe, &c. 
5,292 CaARCLAN (G.E. Co, U.S.). Electric train-control syste ps. 
5,494 RawortH. Electric motors and regulating devices for electr’c 
vehicles. 
5,561 PonscHE. Dynamo-electric machines. 
5,891 PonTALIBR. Batteries. (Date applied for Sept. 13, 1902.) 
5,915 KaRsLAKE. Trolley rope guard for tramcars. 
6,494 CaROLAN (G. E. Co., U. S.). Means for controlling the division of 
load between synchronous electric motor-generator sets. 
6,725 Dawson and Dawson. Electric ignition for internal combustion 
motors. 
6,784 Le BLaNc. Voltage regulatora for charging storage batteries, 
7.141 CaROLAN (G.E. Co., U. S.). Alternating-current motors. 
7.142 CaROLAN (G. E. Co., U. S.). Electric metering systems. 
7,387 UN and JsHERWOOD. Standards and supporting devices for 
trolleys. 
7,676 Witson. Telephonic systems and disposition of apparatus therefor. 
7,910 HARTLEY and GREENWOOD. Apparatus for automatically operating 
track and conductor switch points of electric tramway systems. 
7,966 GraHam. Telephonic apparatus. 
8,292 STELJES and Typrwr:tiInc TELEGRAPH CORP. 
graph receiving instrumente. 
9,524 Parsons. Electromagnets and armatures for uss with bells, &c. 
9,582 Epwin CHARLES Stevens and Percy HERBERT STEVENS, exors. of 
the late John Sanders Stevens, dec., CHARLES GEORGE MAJOR, 
19 CHARLES STEVENS and Percy HERBERT STEVENS. Electric 
ift», 
9,807 Canoraw (G.E. Co., U. S.). 
9,809 CAROLAN (G.E. Co., U. S.). 
apparatus. 
10,251 WOoKES and STREET. 
tricity. 
10,588 SzpGwick and Smit. Electric ignition of miners’ and other lamps. 
10,415 Poison. Automatic fire alarms. 
10,650 EcksrEIN and Brooksr. Microphonic transmitter. 
11,000 and 11,001 REvNorps. Electric crucible furnace. 
11,002 HgvwoLps. Melting steel and the like in electric furnaces. 
12,578 Gessmann. Dry battery for use with hat or head bands. 
15.957 Fisher. Electric apparatus for therapeutic use. 
16,294 Back. Arc lamps. 
16,585 Monnigr, Electric railway and vehicles for transporting letters 
and other light loads at high speeds. 


Typewriting tele- 


Emergency brakes for vehicles. 
Detecting high voltage in circuits and 


Purifying air and generating ozone by elec- 


17,721 Beaumont. Coin-freed electricity meters. 
18,764 FALLER. Semi-automatic telephone systems. 
21,208 CIE POUR LA FaBRICATION DES COMPTEURS ET MATERIEL D’USINES A 
Gaz. Alternate current meters. (Date applied for, Dec. 16, 1902.) 
22,673 MÜLLER. Regulating dynamos, motors and like machines. 
23,120 Biur. Storage battery plates. 
23,574 SHOEMAKER. Wireless signalling systems. 
24,310 A.G. “ MAGNETA ” ELECTRISCHE UHREN OHNE BATTERIE UND OHNE 
Contacts. Magneto-electric machines. (Date applied for, Jan. 20, 
1903.) 
25,047 BtoxaAM (Goffin). Brackets for telegraph and like posts. 
26,174 HowonRTH (Everhart and Dossert). Couplings of electric cables. 
26,274 A.G. Brown, BovgRi & Cig. Ventilating dynamo electric machines. 
(Date applied for, Dec. 16, 1902.) 
26,659 Masson. Magneto-electric ignition for internal combustion engines. 
26,849 FAIRWEATHER (Stromberg Carlson Telephone Mfg. Co.). Telephone 
eystems. 
26,961 MCCULLOUGH, Switching mechanism for double filament lamps. 
(Date applied for, Dec. 10, 1902 ) 
27,213 HEINRICH. Winding moving coils for electrical measuring instru- 
me its. 
27,592 REgviLLIOD. Electricity meter. (Date applied for, Dec. 15, 1902.) 
27,574 Foster. Brueh and commutator for internal combustion engines. 
27,576 Roos. Magneto-electric ignition for internal combustion engines. 
27,585 WALKER. Casings for wires and lamp holdere, wall plugs and the 
like for use therewitb. 
27,733 Hearson (Adolf Bleirchert & Co.). Electric suspended railways. 
27,825 Soc. DES ACCUMULATEURBS CHBLIN. Electric lamp, particularly for 
miners’ use. (Date applied for, Aug. 3, 1903.) 
28,055 Soc.|FRANCAISE D'INCANDESENCE Par LE Gaz (Système Auer). Arc 
lamps. (Date applied for, Dec. 22, 1902.) 
28,057 WHEATLEY (Attwood Electric Co.). Solutions for use in galvanic 
batteries. 
28,252 SABaT. Coin-freed apparatus for electricity supply. 
28,290 FESSENDEN. Wave telegrapby. 
28,291 F&ssENDEN. Receivers for electromagnetic waves. 
for, April 9, 1903.) 
28,555 RonBEnTSON. Trolley arms for electric traction. 
1904. 
114 DurLos. Sparking plugs for iuternal ccmbustion engines. 
applied for, Jan. 7, 1903.) 
758 Heys (Aminon). Process for insulating conductors. 
768 STEPHENS and TIMMERMAN. Furnaces for extracting metals, 
making carbides, &c. 
1,187 Elieson. Accumulator plate. 
1,279 JoHNson (Brown aud Tredway). 
ground. 
1,296 PosTans. 
1,507 Moscicki. Condensers. 
1,508 Moscickr. High-tension conden:ers. 
1,549 FAIRWEATHER (Arnold Magnetic Clutch Co.). 
clutch, speed varying and brake mechanism. 
1,599 RvrrzL. Galvanic batteries. 
1,714 PrEPER. Electrical signalling apparatus. 
1,847 STRATTON and CLAIRMONT, Manufacture of cables and the like. 
1,848 SzvxovR and CLAREMONT. Apparatus for covering cables. 


( Date applied 


(Date 


Pipes or conduits for use uuder 


Electrical ignition for interval combustion eng nea. 


Electromagnetic 


COMPANIES' MEETINGS AND REPORTS. 


— e$ —— 


Indo-European Telegraph Co. (Ltd.) 


The thirty-seventh ordinary general meeting was held on Wednesday 
under the presidency of Mr. C. HoLLANxD (in the absence of Mr. Tritton, 
who had met with an accident). 

The SECRETARY having read the notice and the auditors' report, 

The CHAIRMAN said: The alterations made at the recent London 
Conference in the Regulations annexed to the International Telegraph 
Convention do not material touch this Company's interests, but 
certain reductions in the tariffs will affect the Company's receipts 
to rome extent. I do not think the Company's revenue will be 
seriously affected. Our Chairman informed you at our last general 
meeting that there was a falling off in our receipts for the year 1902 
amounting to £18,735, brought about by the reduction in the rate to 
India. We have, I am glad to say, decreased this loss in 1903 by £4,789, 
owing to an increase in the traffic exchanged with South Russia and 
India. The increase in Indian traffic is satisfactory, but I do not alto- 
gether hold the view that the lowering of the rate has brought about this 
increase, which should be attributed partly to the improved trade of the 
country. It is with satisfaction that the Directors announce in the report 
that the terms of an agreement have now been arranged with the Post- 
master-General and the Imperial German Post Office for the leasing of 
land wires in this country and submarine cable wires between this country 
and the German coast. We expect to have the detailed agreement very 
shortly. The linesof the Company have worked well during the year, and the 
direct Wheatstone working, which has proved so successful between 
London and Teheran, has now been extended to Manchester and Liver- 
pool. Merchants and pressmen in these towns fully appreciate the fact 
that their telegrams are received without re-transmission from Teheran, a 
distance of 4,000 miles. He-transmissions always add to the possibility 
of error, and accurate transmission is essential. The amount of £12,394 
was, as our report informs you, released under the Arbitration Award, and 
must be looked upon as a windfall; it had accrued during the years 1901 
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and 1902, and does not belong to this year's revenue. The Directors 
hope, therefore, that the shareholders will take the view that this is, 
literally speaking, a golden opportunity for placing the officers’ retirement 
scheme upon a sound basis, and will adopt the recommendation of the 
Directors and appropriate this sum for the trust now proposed to be created. 
Last year at our general meeting the scheme was approved in principle 
by the shareholders, who voted £5,000 towards its formation. Since that 
time it has taken definite shape, and has been in operation since Oct. 1, 1903. 
It would take too long to place the details before vou; but the main prin- 
ciple underlying the scheme is that, on reaching the age of 55, coupled with 
25 years’ service in the Company, & member of the staff becomes eligible 
for retirement upon half-pay. is half-pay would be continued during 
his lifetime, so long as the Company carries on business. Upon liqui- 
dation of the Company it will become necessary to make provision for 
the continuance of his half-pay by the purchase for him of an annuity. 
It is to the purpose of purchasing such annuities that the Directors wish 
to apply sums voted by the shareholders, and they have decided that the 
only satisfactory way to attain the desired result is to form a trust fund 
outside the Company’s assets, and to hand over to this trust fund the 
sums already voted, or to be voted. The telegraph service, gentlemen, is a 
hard service, and the Directors feel it their duty to think of the future of 
their staff, who have served the Company faithfally during so many 
years, and will, we hope continue to do so. I will now turn to the 
financial aspect of the report. There is an increase of £4,789 in the 
revenue, and I have already explained how this increase has been brought 
about. The increase in expenditure amounts to £4,541, and is accounted 
for mainly by an increase this year of maintenance charges (which last 
year were under the average) and by the cost of a considerable pur- 
chase of telegraph poles for stock. The dividend absorbs £14,875, 
and to this amount is added the bonus—£17,000—making a total 
of £31,875. The Directors propose to add £15,000 to the equali- 
sation of dividends fund, to apply an additional sum of £10,000 
to the depreciation of reserve fund securities—necessitated by further 
shrinkage of values, and to carry forward £16,365 to the credit of 1904 
after payment of the dividend and bonus. With regard to the outlook 
for 1904, I have already informed you that the further reductions in 
tariffs agreed to at the International Telegraph Conference, which come 
into force on July 1 next, are likely to cause a decrease in the revenue, 
but I do not anticipate that the accounts for 1904 will show any serious 
diminution of receipts. I now ask you to turn your attention to the 
balance-sheet. At the close of the present year, 1904, our whole under- 
taking, so far as the Russian section is concerned, passes to the Russian 
Government under the concession, and becomes absolutely their property. 
You will see in the balance-sheet that this section stands in our books at 
the sum of £313,285. 5s. 5d. It will consequently be necessary to write off 
this item altogether; this will be done by charging it to the reserve fund. 
The only item then remaining to represent the original cost of construc- 
tion will be £25,244, book value of the Persian section. The issued 
capital of the Company, £425,000, will then be represented by over 
£570,000 of first-class investments, for we have invested an additional 
£25,000 since Jan. 1, 1904. The Board of Directors may, I think, con- 
gratulate the shareholders and themselves that the policy they have 
adopted has been one of long-continued and rigorous application of the 
sinking fund principle, and I may be pardoned, perhaps, if I add, compar- 
ing great things with small, that its rigorous application in national 
finance is of the highest importance to the State. The equalisation of 
dividends fund will now stand at £30,000, and in view of the many 
adverse possibilities inseparably connected with an undertaking such as 
ours, may perhaps require further strengthening. I now move the 
adoption of the report and accounts, and the payment of the dividends 
set out therein. 

Mr. W. 8. ANDREWS seconded the resolution, which was carried 
unanimousiy. 

The retiring Directors, Mr. J. H. Tritton and Mr. John Von Berenberg 
Gossler, were then re-elected, as were the retiring auditore, Messrs. C. F. 
Kemp, Sons & Co. 

A vote of thanks to the Chairman and Directors, and the staff, was 
carried unanimously. 

After the Chairman had replied, an extraordinary meeting was held at 
which a series of resolutions were proposed giving the Directors power to 
alter the Articles of Association to meet the requirements of the proposed 
Retirement Fund.” 

In seconding the resolutions proposed by the Chairman, Mr. G. VON 
CHAUVIN said: The scheme which you have elaborated has, I have no 
doubt, been worked out with the care and business-like acumen which has 
been characteristic of the management of this Company. It isa question 
which has weighed considerably on a good many telegraph men. In your 
remarks you said that a telegraphist's life is a very hard one. I have 
never myself been a telegraphist, but I have been connected with the 
executive working of submarine telegraphy for over 25 years, and I 
can, from my personal experience, very fully endorse the remarks which 
have fallen from the Chairman to-day. A telegraph operator soon ceases 
to be in his prime, and the extraordinary competition which not only 
pervades nowadays the whole of the commercial world, but all those 
who cater for the necessities of commercial life—the transport of goods, 
the transport of persons, and the transport of words and intelligence— 
makes the lot of the men who have to work these things harder and 
harder. Time and again I have had under consideration schemes which 
I wanted to suggest to iny employers on the other side of the 
Atlantic, and a good many of the suggestions made would have been 
willingly and gladly accepted if there had not been some insuperable 
legal difficulties in the position in the United States. Fortunately, in this 
country no such difficulties stand in the way. Iam extremely pleased to 
think that the Directors are putting before us & scheme which is not only 
a right, a just, and a proper one, but which, putting it on a very low basis, 


is really to the best interests of the shareholders. It is right and proper 
that the men who devote their energies, the flower of their life, and the best 
and most active years of their existence—sometimes under not too agree- 
able circumstances, in distant climes, away from their homes where they 
may have difficulties in finding the means of educating their children and 
the comforts they have been accustomed to —should be able to look forward 
to some better fate than that of being cast off, like old clothes, when 
their work is done. 

The CHAIRMAN put the motion, which was at once carried 
unanimously, and the proceedings terminated. 
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AIRDRIE AND coAT BRT DGE TRAMWAYS CO.— At the meeting yester- 
day (Thursday) the directors’ report for 1903 was presented, and stated 
that a contract has been entered into with the British Electric Traction 
Co. for the construction and electrical equipment of 3 miles 3 furlongs 
3-58 chains of tramways authorised by the Airdrie and Coatbridge Tram. 
ways Act, 1900, and the Coatbridge Tramways Order, 1901, and for the 
provision of a car depot and rolling stock for working the tramways. The 
total capital expenditure to Dec. 31 amounts to £31,697. 18s. 2d. 


CALCUTTA ELECTRIC SUPPLY CORP. (LTD.)—During 1903 2,044,681 
units of electrical energy were sold, compared with 1,552,775 in 1902. 
The gross revenue was £47,139, compared with £35,124; working 
costs £25,552, compared with £21,990. Net result of year's operations, 
after making provision for future maintenance and repairs, a profit of 
£21,587, compared with £13,133. Exchange is calculated at 1s. 4d. per 
rupee. At the end of the year 1,379 houses, representing an equivalent 
of 121,878 8 c.p. lamps, were connected, compared with 965 and 80,765 
in 1902. Capital expenditure during the year was £87,116 (£4,730 
on freehold land and buildings, £13,308 on machinery and tools, 
£55,850 on mains, £5,554 on meters, and £6,611 on electrical instru- 
ments, switchboards, &c), bringing the total capital expenditure to 
£382,770. £8,500 has been set aside for renewals, and £2,574. 48. 10d. 
expended, leaving £5,925. 158. 2d. to be added to £9,352. 7s. 4d. 
of this account. To the net profit of £21,587. 5s. 5d. there has to 
be added £1,077. 16s. 3d. from 1902, making an available balance (after 
deducting interim dividend, interest and income tax) of £13,932. 15s. 10d. 
A final dividend at the rate of 8 per cent. is recommended, making 
7 per cent. for year. £2,482. 15s. 10d. is carried forward. Orders have 
been placed for the equipment of the new station in the northern part 
of the town of Ultadanga, and for a generating station at Howrah. 


CUBA SUBMARINE TELEGRAPH CO. (LTD.)— The report for the half- 
year ended Dec. 31 states that the total receipts were £18,643. 11s. 3d., 
and expenses were £5,809. 19s. 10d., leaving £12,833. 11s. 5d., added to 
£6,137. 8s. 3d. from last account, or a total of £18,970. 19s. 8d. £5,000 
had been added to reserve, which now stands at £155,000. Preference 
dividend absorbs £3,000, and the directors recommend a dividend at the 
rate of 5 per cent. per annum on the ordinary shares, tax free, the balance 
(£6,970. 19s. 8d.) being carried forward. The Cienfuegos-Santiago 1875 
cable became interrupted on Dec. 21. The Mexican Telegraph Co.'s 
steamer ‘‘ Mexican was hired for its repair, but the operations were 
unsuccessful. The directors have now entered into a contract with 
Hooper's Telegraph and India Rubber Works (Ltd.) for a new cable to be 
laid between these points. The applications to the United States Govern- 
ment for payment of the claim for the cost of repairing the damage done 
to the cables during the Spanish-American War, and to the Cuban 
Government for payment of the subsidy for the coast cables, are still 
under consideration. 


EASTERN EXTENSION AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LTD.)—The report of the directors for the half-year ended Dec. 31 
shows gross receipts £265,259. 15s. 5d., against £267,553. 9s. 5d. for 
the corresponding half-year of 1902. Working expenses, including 
£33,400. 4s. 9d. for maintenance of cables, absorb £142,119. 1s. 10d., 
egainst £121,869. 11s. 10d. for the corresponding period of 1902, leaving 
£122,840. 13s. 7d. From this is deducted £4,473. 68. 4d. for income tax, 
£12,519. 17s. 5d. for debenture interest, &c., leaving &s net profit 
£105,854. 9s. 10d. Adding £71,036. 8s. 3d. from previous half-year, the 
available balance is £176,890. 18s. 1d. One quarterly interim dividend 
of 1} per cent. has been paid for the half-year, and it is proposed to dis- 
tribute another of like amount on 5th prox., making (with interim divi- 
dends paid for first half-year) a total dividend of 5 per cent. It is also 
proposed to pay a bonus of 4s. per share, or 2 per cent., making a total 
distribution of 7 per cent. for 1903. The balance (£41,890. 18s. 1d.) has 
been carried forward. 

Further cable renewals have been carried out during the half-year 
under review, and the cost (£10,854. 18s. 2d.) has been charged against 
reserve. The further contract with the Netherlands-Indian Government 
for laying additional short cables in the Java seas has been satifactorily 
carried out. 

The directors deemed it advisable that a representative of the board 
and the general manager should make a tour of inspection of the com- 
pany's stations abroad and in the colonies, and, accordingly, the Hon. 
George Pecl and Mr. F. E. Hesse left London in November for that 
purpose. 

The register of transfers will be closed from 27th inst. to May 4 inclusive. 


GRAVESEND AND NORTHFLEET ELECTRIC TRAMWAYS CO. (LTD.)— 
The revenue for 1903 amounted to £12,977; after deducting expenses 
(including £1,130 for interest) the profit was £3,305. Adding £938 from 
previous account and deducting preference dividend, the directors recom- 
mend placing to reserve and renewals fund £1,000 and a dividend of 
3 per cent. on the ordinary shares. Capital expenditure to Dec. 31, 
£122,077. 
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LEAMINGTON AND WARWICK ELECTRICAL OO. (LTD.)— The report 
for 1903 states the gross receipts were £6,739. After deducting expenses 
including repairs, maintenance and interest) the profit was £1,810. An 
interim dividend of 2 percent. was paid in November, and the directors now 
recommend placing £700 to depreciation and reserve, and that a dividend 
be paid at the rate of 5 per cent. on the ordinary shares, making 7 per 
cent. for the year. Capital expenditure during the year in connection 
with reconstruetion of lines and equipment for supply of electricity was 
£9,860, of which £7,243 was for generating plant and machinery, £2,076 
in laying mains, and £420 for legal expenses, &e. Tenders are being 
invited for building the power house and offices and the work of recon- 
0 and equipment of the lines will be proceeded with as quickly as 
possible. 


ORIENTAL TELEPHONE AND ELECTRIC CO. (LTD.) — At the meeting on 
Wednesday the chairman (Sir Auckland Colvin) said steady progress had 
been made by all the subsidiary companies in Egypt, Rangoon and Singa- 
pore. The lines approved by the Egyptian Government would cover 
3,500 miles, and they expected shortly to receive another order for a 
further extension. In Hong Kong also the business was extending rapidly. 
The Straits Government had conceded a new licence for 31 years. 


PETERBOROUGH BLECTRIC TRACTION CO. (LTD.)— The revenue from 
Jan.24 (when a portion of the lines was opened for traffic) to Dec. 81, 1903, 
was £7,833. 18s. 8d., and the profit, after deducting expenses, was 
£2,185. 18s. 5d. After the 6 per cent. preference dividend has been paid, 
£500 placed to depreciation and reserve, and a dividend paid on the 
ordinary shares of 24 per cent., there is £791. 1s. 10d. to be carried for- 
ward. The total capital expenditure at end of year was £60,706. 2s. 9d. 
The Board of Trade have approved the assignment to the company of the 
ann UE authorised by the Peterborough and District Light Railway 
order, 1900. 


RIVER PLATE ELECTRICITY CO. (LTD.) — At the meeling on Friday the 
chairman said the net revenue upon the running of the business in 
Argentina was £13,565, that sum representing a full year's work at the 
La Plata and Tucuman stations, and three months’ at the Buenos Ayres 
station. The latter station was purchased by the German company in 
the early part of the year, and, therefore, the company was only entitled 
to the profits for three months ended March 31. Depreciation had been 
allowed on machinery of £801. The directors had proceeded upon the 
definite plan of charging 24 per cent. for depreciation upon the book 
values of the machinery. As to the prospects of the company in Tucuman, 
there was a question whether the company should continue to do the 
public lighting, as the municipality had asked for great concessions. 


SUBMARINE CABLES TRUST.—The report of the trustees for the 
financial year to April 15, 1904, states that the revenue amounted to 
£24,532. 19s. 6d., and the expenses to £1.169. 18s. 8d., leaving 
£23,413. 0s. 10d., added to £117. 18s. 9d. from the last account, making 
£23,530. 19s. 7d. After providing £19,314 to meet payment of coupons, 
£4,156. 2s. has been transferred to redemption fund, leaving £60. 17s. 7d. 
to be carried forward. Thirty-six certificates have been redeemed since 
Jast report by purchase in open market, costing £4,156. 2s. 


TELEPHONE CO. OF EGYPT (LTD.)—The report for 1903 states that, 
after paying debenture interest, the balance was £9,516. Including 
£2,634. 17s. 11d. from 1902, the balance is £12,151, and the directors 
recommend a dividend at the rate of 74 per cent. per annum on the pre- 
ferred shares (less tax), absorbing £5,799, to transfer £4,000 to reserve, 
and to carry forward £2,851. During the year 133 additional provincial 
lines were completed on behalf of the Government, and further instal- 
lations of 393 have been contracted for, which are now in construction. 
The demand for exchange telephone lines in Cairo and Alexandria con- 
tinues satisfactory, the net increase for the year being 260 lines. A 
number of private lines have also been erected. The working of two 
trunk line cirquits be{ween-Cairo and Alexandria, which commenced on 
May 1 last, has resulted in a small profit, after paying all expenditure. 


WILLAN8 AND ROBINSON (LTD.)—-An extraordinary general meeting 
was held on Wednesday to appoint Messrs. G. W. Anderson and J. C. 
Peache as additional directors. Mr. Mark Robinson presided and 
moved the appointment of Mr. Anderson at a remuneration of £250 per 
annum. An amendment that the remuneration of the new directors 
should be deducted from the fees paid to the existing board was carried. 
When this amendment was put as a substantive motion the following 
words were added :—‘‘ But it is declared that this is only an expression 
of the opinion of this meeting, and not a binding direction tothe board.” 
A resolution for the appointment of Mr. Peache was afterwards carried 
on a show of hands, and was followed by a proposition fixing his salary 
at £2,000 per annum with a contingent share of profits. The resolution 
was carried with two dissentients ; but a poll was demanded, and this will 
be taken at Cannon-street Hotel on May 11. 


YORKSHIRE (WOOLLEN DISTRICT) ELECTRIC TRAMWAYS (LTD).— 
The gross receipts for 1908 were £18,626. 2s. 1d. Deducting expenses 
(including repairs and maintenance and interest on loans) the profit was 
£5,184. 12s. ld. A dividend of 4 per cent. on the ordinary shares 
absorbs £1,540. 13s., and the balance is carried forward. A portion of the 
company's lines commenced running on Feb. 18, 1903, and since that 
date further portions have been opened. The total route mileage of line 
now working is 17}, including 3 miles authorised by the Batley Corpora- 
tion Tramways Order, 1900, which are being worked by the company 
under lease. ‘The total capital expenditure amounted to £289,870. 7s. 9d.. 
of which £130,442. 18s. 4d. was incurred during last year. 


CITY NOTES. 


—— 


MEMORANDA.—Bank rate 3 per cent. (April 21, 1904). Price of silver 
25d. per oz. (April 28). Consols 88,4,—894, for money, 88}—89 y, for 
account; 24 per cent. annuities 881—883 (April 28). Consols Pay Day, 
May 5; Stocks and Shares Continuation Days, May 10 and 23; Ticket 
ie May 11; Pay Day, May 12; Mining Share Carry-over Days, May 9 
and 24. 


BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—Subject to audit the 
directors recommend payment of the 6 per cent. preference dividend for 
1908, placing £7,000 to general reserve, £6,500 to depreciation reserve 
and carrying forward £3,057, 11s. 5d. 


CENTRAL AND SOUTH AMERICAN TELEGRAPH CO.— The receipts for 
1903 were $1,072,134, compared with $1,002,572 in 1902. Operating 
expenses were $405,296, against $388,081. $620,710 was expended in 
repairs and improvements. A dividend of 6 per cent. has been declared, 
and $140,592 carried forward. 


DEUTSCH UBERSEEISCHE ELEKTRICITATS GESELLSCHAFT (BERLIN). 
—For the past year a dividend of 6 per cent. is recommended, compared 
with 3 per cent. in 1902. 


INDIA RUBBER, GUTTA PERCHA AND TELEGRAPH WORKS OO. (LTD.) 
It is announced that an issue of £100,000 second mortgage 43 per cent. 
debentures of £100 each is being made at par. The issue is offered 
exclusively to existing share and debenture-holders in the company. 


METROPOLITAN RAILWAY CO.—At the meeting of the Board yester- 
day Col. J. J. Mellor resigned his position as chairman and Sir Charles 
M'Laren, Bart., M.P., was elected in his place. Col. Mellor remains a 
director. 

NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—This company 
is offering to its shareholders 17,991 5 per cent. preference shares of £5 
each at 10s. premium, and a similar number of £5 ordinary shares at £1 
premium. 

NORTH STAFFORDSHIRE TRAMWAYS CO. (LTD.)—The net profit for 
the year 1903 is £4,895. 78. 11d. After payment of the 6 per cent. prefer- 
ence dividend, a 5 per cent. dividend on the ordinary shares will be paid. 


ST. JAMES’ AND PALL MALL ELECTRIC LIGHT CO. (LTD.) — The amount 
of electricity sold for the quarter ended Lady Day is returned at 
2,330,724 units, estimated to pronar £37,388, against 2,063,412 units, 
which produced £33,358, for the corresponding period of last year. 


SOUTH LONDON ELECTRIC SUPPLY CORP. (LTD.)—The amount given 
in our last issue (p. 38) as the sum realised for the units of currents sold 
for the Lady-Day quarter should have been £18,600, not £18,000. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed May 5 a special settling day in, and have granted a quotation 
to, provisional certificates (fully and partly-paid) of a further issue of 
£1,000,000 4 per cent. debenture stock of the National Telephone Co. 
(Ltd.), and have also ordered to be quoted a further issue of £89,593 
4 per cent. debenture stock of the same company, and £3,599,268 5 per 
cent. profit-sharing secured notes (fully-paid certiticates) of the Under- 
ground Electric Railways Co. of London (Ltd.) Application has also 
been made to the committee to allow a further issue of 2,000 fully-paid 
£5 sbares of the Hove Electric Lighting Co. ( Ltd.) and a further issue of 
§,015 fully-paid 44 per cent. £5 cumulative preference shares of the 
Metropolitan Electric Supply Co. ( Ltd.) to be quoted. 


THOMAS PARKER (LTD.)—Mr. Thomas Parker has resigned his position 
as a director of this company and is succeeded by Mr. James Underhill. 
Mr. Parker is about to take up permanent residence in London as con- 
sulting electrical engineer to the Metropolitan Railway Co. in connection 
with the conversion of that line to electric traction. 


TRAMWAYS AND LIGHT RAILWAYS ESTATES CO (LTD.)—The revenue 
for 1903 was £1,433. 1s. 4d., and the expenses £878. 4s. 3d., leaving 
profit £559. 17s. 1d. The directors recommend a dividend of 4 per cent. 
for the year. 


UNDERGROUND ELECTRIC RAILWAYS OO. OF LONDON.— Messrs. 
Speyer & Co. and Messrs. Blair & Co. offer privately $10,000,000 worth 
of 5 per cent. bonds of this company at 964. 


URBAN ELECTRIC SUPPLY CO. (LTD.)—An issue of £200,000 43 per cent- 
first mortgage debenture stock is being made by this company at 98 per 
cent. The authorised share capital of the company is £500,000, of which 
£400,000 has been issued in £150,000 preference and £250,000 ordinary 
shares of £5 each. The present issue of debenture stock is a specific 
first charge on the statutory electric lighting and tramway undertakings 
now owned by the company and the freehold and leasehold land and 
buildings held in connection therewith. No mortgage or other charge is 
to be created ranking pari passu with or in priority to this debenture 
stock, except such further debenture stock ranking pari passu with this 
issue as may be issued from time to time in accordance with the articles 
of association of the company. The stock under this issue will be payable 
at par in July, 1940, or may be redeemed in whole or in part earlier at 
£105 per cent. at six months by the company. In the event of the com- 
pany's voluntary liquidation before 1940, the stock will be payable at 
105 percent. Interest is due April 1 and Oct. 1 in each year, and the 
stock will be transferable in multiples of £1. The abridged prospectus 
will be found get out on another page of this issue. The subscription list 
opened on Tuesday last and closes on or before Monday next. Copies of 
the prospectus and forms of application can be obtained from the bankers, 
from the brokers, or at the oftices of the company, Broad Sanctuary- 
chambers, Westminster, London, S. W. 
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WEST COAST OF AMERICA TELEGRAPH CO. (LTD.)—The directors’ re- 

rt for the year ended Dec. 31 last shows that the gross receipts amounted 
to £35,707. 13s. 5d., against £34,293. 18s. 1d. in 1902, an increase of 
£1,413. 158. 4d. Working expenses were £28,381. 5s. 3d., compared with 
£24,295. bs. 2d., an increase of £4,086. 0s. ld., largely due to cost of 
repairing cables. After providing £6,800 for interest, there is a balance 
of £526. 88. 2d. (adding £571. 3s. 1d. brought forward), making 
£1,097. 11a. 3d., which is carried forward. 


——————— 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


—— — 


NEW OOMPANIES. 

BRITISH ELECTRIC SEPARATING CO. (LTD.)—Reg. April 20, capital 
£20,000 in £1 shares (4,000 deferred), to acquire business carried on by 
the British Electric Separating Co. (Ltd.) and to carry on business of 
strippers of tin from tin plate, scrap, and other articles coated with tin 
(by means of electricity or otherwise), clectro-depositors of metals, &c. 
First directors H. A. Leaver (managing), J. R. Leaver, J.P., B. Dickinson, 
C. E. Perry and W. R. Renshaw. Reg. office, New Cut-road, Swansea. 


ELECTRO PEAT-COAL CO. (LTD.)—Reg. April 20, capital £130,000 in 
£1 shares, to carry on business of peat-coal, peat-fuel, peat-charcoal and 
fibrous peat (with or without use of electric treatment or minerals or 
chemicals), paper and millboard manufacturers, workers of and dealers 
in mineral substances, &c., and to adopt agreements between L. F. Kelly 
(for the company) and W. C. Johnson (trading as Johnson and cag 
and between A. E. Whalley and L. F. Kelly. First directors, the Ear 
of Mayo, H. Allen, J. Macgregor, Col. T. A. St. Quintin, Sir L. Falkiner 
and R. Walker. [Applications for an issue of 105,000 shares were invited 
this week.) 

LODGE ELEOTRIC LIGHT AND POWER CO. (LTD.)—Reg. April 22, capital 
£3,000 in £1 shares, to acquire the business carried on by Mr. H. Lodge 
as the Lodge Electric Lighting Co., and to carry on the business of an 
electric light and power company. First directors H. Lodge (man.) and 
J. L. Langford. Reg. office, Central-buildings, North John-street, 
Liverpool. 

RUBBER RECLAMATION CO. (LTD.)—Reg. April 26, capital £10,000 in 
£1 shares, to acquire patents and rights relating to the reclamation and 
manufacture of rubber, and to carry on the business of manufacturers 
and reclaimers and dealers in indiarubber and guttapercha and manu- 
facturers of and dealers in resin, sulphur, beeswax, gum, gum shellac, 
&c. First directors T. M. Thom, G. Merrylees and T. L. Livingston. 
Reg. office, Balfour House, Finsbury-pavement, London, E.C. 


STATUTORY RETURNS. 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—According to return to 
March 25 the capital is £400,500 in 74,000 ordinary and 6,000 preference 
shares of £5 each and 500 founders’ shares of £1 each, of which 44,436 
ordinary, 6,000 preference and 500 founders’ shares have been taken up. 
£5 per share has been called up on 37,770 ordinary and 6,000 preference 
shares and £218,850 has been received. £33,830 is considered as paid 
on 6,666 ordinary and 500 founders’ shares. Mortgages and charges, 
£150,000 debenture stock and £800 buildings. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORP, (LTD.) — 
In return to Feb. 17 the capital is given as £2,100,000 in 130,000 pre- 
ference, 130,000 ordinary, 80,000 City Undertaking preference and, 80, 000 
City Undertaking ordinary shares of £5 each, of which 70,000 preference, 
70,000 ordinary, 80,000 City Undertaking preference and 70,000 City 
Undertaking ordinary shares have been taken up. £5 per share has 
been called up on 70,000 preference, 70,000 ordinary and 80,000 City 
Undertaking preference shares and £1,100,000 has been received. 
£350,000 is considered as paid on 70,000 City Undertaking ordin 
shares. Mortgages and charges, £400,000 4 per cent. debenture stoc 
and £400,000 City Undertaking 5 per cent. debenture bonds. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The return to 
March 23 gives the capital as £1,200,000 in 40,000 preference and 80,000 
ordinary shares of £10 each, of which 40,000 preference and 70,595 ordi- 
nary have been taken up. £1,105,950 has been paid. Mortgages and 
charges, £700,000. 

CRYSTAL PALACE DISTRICT ELECTRIC SUPPLY CO. (LTD.)—The return 
to Feb. 18 shows capital of £75,000 in £1 shares, of which 47,859 have 
been taken up. £1 per share has been called up and paid on 2,859 and 
45,000 are considered as fully paid. Mortgages and charges, £60,000. 


DIRECT SPANISH TELEGRAPH CO. (LTD.)—In return to April 5 the 
capital is £95,000 in 13,000 ordinary and 6,000 preference shares of £5 
each, of which 12,931 ordinary and 6,000 preference have been taken up. 
£5 per share has been called up and £95,655 has been received. Deben- 
tures, £30,000 (redeemable 1914). 


MORTGAGES AND CHARGES. 

WOKING ELECTRIC SUPPLY CO. (LTD.)—Issue on April 9 of £950 
per cent. debentures, part of series created Nov. 2, 1899, to secure £25, 
charged on company’s undertaking and property, present and future, 
including uncalled capital. No trustees. Previously issued of same 
series, £22,000. 

WOLVERHAMPTON DISTRICT ELECTRIC TRAMWAYS (LTD.)—Trus 
deed, dated April 11, to secure £100,000 debenture stock (with power t 


issue further stock, ranking pari passu therewith, up to half issued 
capital), has been registered. Property charged, company's under: 
taking and property, present and future. Trustees, Electric and General 
Investment Co. 


ELECTRICO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


E Ine, Aconx 
GAFE. 
Line. passer or Dec. aay 
E (a) No. of dod Ine. or 
—,.— 3 weeks. ' Dec. (a) 
3 £ 
Aberdeen Corporation April 28 | 1,280 | + 802 47 56,516 
Airdrie .......... . . erc „ 15| 188 io 159 | 54 
Barnsley ...............- ee eee » 15 148 | — 108 15 2 m 176 
Barrow ........... . en » 15 186 | + 66 10 1,514 911 
Bexley District Council. » 2l 202 a 28 4 xe 
Birkenhead ..................... „ 24| 1,008| + 88 ies ss 
Birmingham Corporation..| „, 23 268 T 15 4,619 vi 
Birmingham Tramways Co. „, 393 5,450 + 650 16 82,858 4,680 
*Blackburn Oorporation...... » VN 889 | + 88 4 8,794 104 
Blackpool Corporation » 21 536 + 188 8 2,585 |+ 06 
B land Fleetwood... „ 28 818 | 4- 18 17 8,984 |- 826 
Blackp'l,St.Anne's&Lytham| „, 21 297 + 997 25 4,424 .8,845 
Bolton Corporation „ 24 197904 | ＋ 42 4 6,501 — 252 
Bournemouth Corporation. „ 20 1, 165 ＋ 215 8 8,878 |+ 46 
“Bradford Corporation .. 4» 33 | 8925 | + 628 4 18,801 ＋ 1,091 
Brighton Corporation ...... » 224 844 | + 118 8 8,180 |+ 6 
Brisbane Tramways ......... Mar. 9 2841 | - 186 | 10 22,787 |- 
*Bristol Trams & Carriage. . April 22 | 5,076 | + 599 22 | 101,768 |+ 8,788 
*Buenos A & Belgrano... 905 a sis vix "T aie 
Burnley Corporation......... „ 929, 1,085) + 9803 4 4,84 |4 895 
Burton Corporation » A 818 " 88 12,039 “ae 
Calcutta Tramways Co. ... „ W |R98,858 | -+88,685 | 17 598 |+ R81,655 
Camborne- th eses Wi ;" , 895 855 25 2,707 m 
n L us 94 | : 
Cardiff Corporation ...... „ 93| 1945|-- 805 } 8 6,668 |+ 80 
8 ways Co. ...... sis a 888 re sik 
tral London way..| „ 28) 0,588, - 535 17 | 117990 |- 1,078 
Chatham &Dist. Lt. Rys...| „ 21 572; + 160 16 8,858 |. 1,449 
City & South London Rly.| „ 24] 9,778 - 198| 17 62,422 |- 1,864 
Cork Electric Trams Co. ... » 21 449 | + 5 | 16 946 |- 185 
De asot n Axa uds s 8 vas 802 ous we 
evon rams. „ 15 + 32 15 6,989 964 
Dover Corporation. . . ... „, 28 195 J. 10 4 "48 |E 46 
Dublin & Lucan Railway.. „ 94 127,-- 883 17 1.682 81 
Dublin Southern District..| „, 399 | 1,081 | + 247 
Dublin Unitedu] „ 92| 8895 | + 183 jar 70,685 |+ — 788 
udley—Stourbridge......... 15 725 — 464 15 
Dundee Corporation ......... 90 882 | + 80 rci r oe aa 
East Ham Council. . . » 28 754 | + 166 8 2,566 | + 220 
Gateshead & Dist. Trams... „ 15 894 | - 90 | 15 18,085 |+ 618 
Glasgow Corporation. „ 20 14,985 | + 1,042 | 47 | 680,025 |+- 69,290 
Glossop............ e eeee eere „ W 106 is 1 1,582 . 
Gravesend — Northfleet...... „ 15 224 48 15 8,818 (+ 487 
Gt. Northern & City Rly...| „ 28 915 388 10 9,878 8 
Greenock & Port Glasgow.“ „„ 15 564 + 11 | 15 7,075 |+ 624 
Halifax Corporation ...... { " 90 1 + Py \ 8 4,226 |- 89 
Hartlepool Tramways ...... = 246 - 
Huddersteld 5 . Pi a iut aoe 
rporation ............ 93 | 2,026 8 2 
Ilford District Council ...... „ 28 467 i 122 8 1'826 H 100 
Ilkeston Corporation......... » 20 149 , fis 23 2,883 . 
Ipswich Corporation......... » 28 408 8 1,529 . 
Isle of Thanet Co. . . „ B 499 p "4|... E i 
Kidderminster & District.. „, 15 97 - 88 15 1.508 98 
Kirkcaldy Corporation ...... » 20 281 | oes 8 1,674 -— 
Lanarkshire Trams Oo....... „ 21 766 .. 16 9,857 " 
Leeds Corporation.... ..... .. „ 8 5,582 | + 646 1 2609 (+ 1,480 
Liverpool Corporation ...... „ 16 9,964 + 156 | 16 | 158,647 ＋ 8,116 
oe po 9 Br e|. A we — 18] 17 + 142 
oun oun TP , 
P .. U 
Manchester Corporation ...| , 93 11, 700 + 869 8 85,194 |- 219 
Mersey Railway » 28 1.429 + 3877 16 283,825 (+ 65,784 
Merthyr .......... . » 15 197 | - ag | 15 2.958 (+ 178 
Middleton... » 15 200 — 200 16 U,881l |+ 89 
Nelson Corporation ......... „ 24 116 + 57 4 403 |+ 215 
Newcastle-on-Tyne Corp... „ 28 3,488 + 611 16 66,774 ＋ 7,825 
Newport (Mon.) ..............- » 2 4604 4 175 8 1,076 |+ 848 
Oldham, Ashton & Hyde...) „ 15 498 -  198| 15 7,5609 — 526 
Oldham Corporation...... { » M s } es Sis " 
Perth (W. A.) Elec. Trams.“ „q 32 | 1,275 127 | 16 056 2,91 
Peterborough . . . .. . . „ 15 ‘writ "al is 1.775 2588 
Poole and Distriot............ » 15 293 | — 122 15 8,11 |- 56 
P Ahehe Corporation , 25 Is + 871| t4 6,621 |+ 564 
OB MICE 15 - 15 
Reading Corporation ........ ^ 14 "695 T is pda ü S 
noe e Corporation ...... . is * i dis | 
eBay iios vedi civis » 15 93| -  108| 15 860 ＋ 88 
Balford Corporation ......... » 25 8,881 | + 745 4 14,804 + 546 
Sheerness ..................... » 18 45 — 177 15 704 — 177 
Sheffleld Corporation „ 95 4,558 4. 51484 19,640 — 157 
*Bouthampton Corporat 'n. „ 21 949 | 4. 85 "n^ isi 
Southend Corporation » 2 271 | + 51 8 877 i+ 68 
Southport Tramways ...... „ 15 286 — 149 15 8,941 + 281 
8. Staffordshire Trams. „, 15 782 — 385 15 11,841 ＋ 176 
Stockport Corporation. „ 22 581 | + 262 3 1,518 |+ 483 
Sunderland Corporation. „ 24 1,170 + 150 8 4,059 — 115 
„Swansea Trams ............... » 15 504 - 86 | 15 7,067 |+ 201 
To ana Dina a — ITI 15 ns | - 27 15 786 - 61 
ct... - x 
Tyneside Trams Coo T i oe - M ad 2 t 
Wallasey District Council.. » 28 680 | 4- 88 14 2,940 j+ 18 
Warrington Corporation... : us se z sat 
West Ham Corporation ... „ 21 754 - 8 8,559 Z 
Weston-super-Mare ......... » 18 61, - 81, 15 479 |- 89 
Wigan Corporation ......... : 805 sed i is ove 
Wolverhampton District... „„ 15 327 — 235 | 16 5,174 |- 288 
Worcester . . . „ 15 248 + 836 10 3, + 1,040 
Wrexham . . 15 149 , + 7' 15 1,569 |- 84 
Yorkshire Woollen District; „„ 15 588 | + 283 | 15 7, + 3, 830 


(a) These comparisons are with the corresponding period last year. 
*Partly electrical. t Minus 8 days. *"[Plus8days. § Plus 3 days 
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IHE BLBULALIULAWN, AFRIL 29, 1904 
ELECTRICAL COMPANIES’ SHARE LIST. 


nm Ill mme Ee b r le) r | BiB loros [meme 
NAMB. Wed, d NAME. ed., EEK TO 
5 E April 27. A "mmn kagt E April 27. E 5 DUR | APRIL 27. 
Peace a cae Shenae le ee tS e SEEE FUORUM. 
High-| Low- High-| Low- 
ELECTRIC e ee 2 s. d. eat. | eat. | 5 és a. A ost. | ost. 
c 2/6 | Anglo-Arg’ . n- 417 7 | April, Oct 3 4i 5| 8/0 | Chili Telephone (fully paid) ............... ugust ..| .. s 
8t.| 6% | Do. Pe iy Del. On Pe agri 241111 P " St. 6% | National Co. Pref Pref. Stock — 108 —1 5 14 10 Ss 104 ‘Set 
St. 84/2 Auckland Elec. Trams "r^ "Deb. (red.) | 98 —100 a is St. 6% | Do. Def. Stock 5 . . 88 —91 | 5 10 10 = 903 
10/10/0 Barcelona Tramways Ord. ....... visse zm 6—8 6 6 0 se : 10 60 | Do. 6 per Cent. Cum. Ist Frei. . 10 —12 6 0 0 Teb, Aug | ..| .. 
10 5 Do. 57 Cum. Pref, e wanes 9—10 5 0 0 os Y . 10| 6/0 | Do. 6 per Cent. Cum. 2nd Pref. ...... 10 —12 |5 0 0 Feb, Aug Ps 
Bt Do. 44% Deb. Stock red.) . ... . . 90 —95 4 14 9 d `: (| 6 26 Do. 5 per Cent. Non-Oum.8rdPref.| 5 —54 |415 8 |Feb, Aug | 5, 53 
100| 6 Do. 5 per Cent. Debs...............| 95 —98 6 2 0 85 97 .. I St. 5 * Do. Deb. Stock 3} per Cent. (road.) .. 97 —99 | 311 65 June, Deo .. E 
l| .. | Bath Elec. Trams Pref. Ord... e" 5 à .. | St.] 47 Do. 4 per Cent. Deb. Stock (red.). . . ] 101 —108 | 3 18 9 .. 094 .. 
1 oe Do. 5% Cum Pref. M EI ee ee . ti 1 0 1 Oriental 960 %ĩü1k·ͥ %% „„. %%%. 11—1 6 6 8 April, Oct ee oe 
9 .. | Brisbane Electric Trams. Invest. Ord.| 14—24 " m 24| 2 W 1| .. | Do. 6 Cent, Cum. Pref, ............ —1 T kx -— 
! Do. 5 per Cent. Cum. Pref. ............ 5178 2 4 M 5| 8/0 | United River Plate . . 516 8|July...... 58 
80 per Cent. Deb. Prov. Certs. ...| 97 —1 4 8 8 2 .. | ..K 6 3/6 Do. 5per Cent. Cum. Pref. ............ 415 3 | June, Dec : 
10| 8 ways and Carriage Ord. 18 —19 4 4 2 Feb, Aug . | -~ St. 5x “ Do. "tera! Deb. Stock (red.)...... 102 - 1 415 8|June,Dec| . Bc 
10| 4 Do. "Pre. fully paid) . . .... 10 —103 | 318 0 5 : .. 4 CTRIGITY SUPPLY 
St. 4% | Do. 4per Cent. Debs. . . . . . . . . . 108 —108 | 8 14 O | Feb, Ang | ..| fi. | Blackheath & Paar c. „örd. (f. p.) | £i 8 Z x ux 
Bt.| 6 British Uo lumbis Elec. Riwy. Dat. Ord. 98 —101 5 18 9 ES js .. (1) 0/82 Do. 7% Cam. Pref. ...............--...-. 1—1 512 0 PR " e. 
Bt 5 Do. Pref. Ord. Stock .................-.-- 99 —102| 5 0 0 is 101} |1004 St. tix Do. tf ist Db, Btk Prv. Cts.(rd-&scon.)| 115 —130 | 815 6 =i Sedi core 
10) 5 Do. Pref. ....... ...| 103—102 5 11 7 i 108 | 10,2] 10/16/0 | Bournemouth & Poole Elec. Bap: Ord: 113-121 | 6 8 0 a ; 2s 
D 44% 1 st Mort. 1 . 1022 —104 7 4 6 7 ae on ee 10| 4/6 | Do. : per Cent. Cum. Pref ........... f$$—1 4659 xs ss 
100) 44% Do. ncouver Power Debs... ..|]| 98 —101 [4 9 1 . . : 10| 6/0 De Cum. Second Pref. ..........|. 10$-114$ | 5 4 4 5 
10 6/0 British Eie Traction Ord............. 9 817 9 " 9,4. EA [| 3r.| 48% per Oone. Dab. Stock (red.) . 101 —104 | 4 6 7 » 
10 6/0 Cent. Cum. Pref. ....... | 99-104 5 17 0 | Feb, Aug | 106! 972 St. 44% Bondi nt) EL Lt &Powerl1stDebs. 102 —105 4 7 8 xs ie 
St.] 6/0 De H Cent. P Debs ......| 114 —117 |4 6 0 5 1153 | .. b| 54 | Brompton & Kensington Elec. Bup.Ord. 1 zu 451 8 1l 103 
5| 3/0 | Buenos and Belgrano mos .| 999—930 5 3 9 es 22 2% 6| 8/6 | Do. 7 per Cent. Pref. sess | 101—100 | 8 5 1| Mar, Sept; ..  .. 
5| 8/0 | Do. 6 per Cent. “A Qum- pere 543—539 (5 4 4 M ea ili oe 5 8/0 Oaloutta Electric Supply Ord. ......-. 64-7; |4 9 8 ed Tik 
5| 8/0 | Do. B.. . „ 44—56} 5 14 4 2s 415| 4$ st. 4% | Dentral Elec. Sup.Co.4 nur. Bb. Stock 106 — 109 | 3 18 8 ia 2: 
Bt) 6% | Do. Cent. Beba 104 —107 4 18 6 . [98 | . 5 4/0 Cross & Strand Electric Sup... 74-73 | 5 3 8| Feb, Aug | 73 
St. 5 Do. 6% 2nd Deb. Stock Prov. Certa. | 98 —101 | 419 6 8 " 5 2/8 Do. per Cent. Pref. .. . . . . . .. 6 —5 4 5 9 Feb, Aug | 51 5% 
St. 57 | Buenos Ayres Etec. Trams Co, (1901) 5 28 ty Undertaking 44% Om. Pret. 434—656 4 10 o re 
of, Deb, Stk Stk. Auel 5 98 100 5 0 8 " 6| 1/7 De. 958. . -6 m : 
5| 3'6 | Calcutta Tramways ...........»-.eee | 6-7 4 2 8 A 7a! 61 st. 4% | Do. 4% Deb. Stock eed). 6e eee. 102 —104 | 8 17 10 is 1088 |108 
100) 44% ‘Do. on K 7 1st Deb. Stock (red) 1... 107 —100|4 3 7 . dam .. 5|96 | Chelsea Electric Supply Ord............... 61—603 |4 1 5 March ds 
1| 1/0 ectrio Tramways Sharee......... 11—2 8 0 0 xi 2 .. fi St. | 44% Do. 41 per Cent. D stock k (red.) ..| 100 —100| 4 8 1 In, Dee 
Bt.| 4% 88 Ordinary Stock .........| 92 —95 4 4 2 June, Dec 95 | 933 10| 5/0 | City of London Electric Lig 101—103 | 418 0 Feb, Aug 10 10,7 
St.“ 4% | Do. 4 per Cent. Pref. Stock 98 —101| 8 19 9 is .. | 10 % | Do. 6 per Cent. Cum. Prei. . . . . .. 1$ —14 | 4 5 9 Jan, Juy | .. | .. 
Bt.| 4% Do. Deferred Stock .................. 56 . 85 —88 |411 8 ei st. 5Y|* Do. 5 per Cent. Deb. Stock (red.)... | 121 —196 | 3 19 4 | Jn, Dec d EE 
100 4% | Do. 4 per Cent. Debs.. ....... ........... 110 —113 | 810 9 : St. 412 | Do. 44% 2nd Deb. Stock (red.) . . .... 101 —104 4 6 7 1001 
5 2/6 | City of Birmingham Trams. 5 Cm. Prf.| 43-5 5 0 0 5 f | 10) 4/0 County il London & Brush Prov. Ord. 7-8 5 0 0 as 775 71 
100 4% | Do. 4 per Cent. 1st Mort. Debs. ...... 98 —101 3 19 2 5 .. | .. 106% Do. 6 per Cent. Cum. Pref............... 11 —12 |5 0 0| Mar, Sept 
Bt. 2% | City m South London Rly. Con. Ord. 49 —52 4 11 4 Feb, Aug | 51 | 49 St. 44% + 44% Deb. Stock (all paid) j (reä.) 106 —109 | 4 211 s 
St.] 5% | Do. b per Cent. Perp. Pref.(1891) . . 122 —125 4 9 8|Feb, Aug | .. St. | 27/64 Do! Second Deb. Btock Prov. Ce 100 —108 "S i 1004 100 
St. 5% | Do. (1856) 192120 —193 4 2 2 2e 5| 36 | Folkestone Electricity Supply Co. Ord. 54—6 411 8 e bs 
Bt. 5% Do. (1901 € 9 6566 6 „0% 0^2, «2009090909299 119 —123 4 9 10 ee 8t. 4496 Do. 44 18t Deb. Stock (red... 0 ¶%,,˖Eẽjẽle 100 —103 4 8 0 . oo 
Bt.| 47 Do. 4 per Cent. Perpetual Debe ...... 109 —112 | 8 11 7 | May, Nov 10| .. | Havana Electricity Co. paren: us 103 ec és m" 
Bt.| 5% Colombo Trams&Ltg.57/ 1st Mt. 45 n RE 101 —104|4 18 1| s « 5| 50 | Hove Electric Lighting . eee 7$—89$ 5 0 0 : 
10 60 | Dublin United Trams. (1896) Ltd 193—184 4 1 6 a .. Ist.. .. | I of W. Elec Lt. Etoworth TD St. (red.) 102 —104 » D xu uno 
10| 6/0 | Do. 6 per Cent. Pref. ...................-- 15 —16 |315 0 = » 1| .. | Kalgoorlie Elec. Power&L rk s: 5 x "v qoot 
5| 6/0 | Electric Let. & Tract.ofAust.O m. Pri.“ 14—$4 |12 0 0 A .. || 5| 7/0 | Kensingtn & Knghtsbdge . 1—13 |416 0 A oly oe 
5% | Do. 6 per Cent. Deb. Stock (red.)...... 92 — 5 3 1 22 M M 5 6 Do. 6 per Cent. 1st Pref................... 7 |4 5 9 Jan, July ! 
10 .. | Gt, Northern & City Rl 15 Prf. Ord. (4%) 53—64 | 412 2 e 633 JSt | 4 ensingin & Kngtbg.Co. & No Hill 
10| 8/4 | Gt. Northern, Piccadilly & Brompton Co. (Joint Station) 4¥ Deb. tek. (red. 102 —105 | 316 6 Y TTD 
Ord., 8pcyer Bros. Scrip pore: " 9 —10 82 T MEM 8  .. | London Electric Supply Ord. e| 1 —lj "m ue " me 
10 a t Imperial „ ——2＋5õ—*ũV 18 —19 6 b 8 Mar, sep: ee 5 8/0 po. 18 ii Pret. 000 -e0000c«0000999 4 6 0 0 LE 
10| 6% |t Do. 6 per Cent. Pref. —u—v V2. l4 —l 4 210 | Mar, at Bt. 4% 5 let Mort. Deb, .. . .... 95 —98 4 211 Mr, In, S, D veh s 
Bt.) 44% |t Do. 44 pe per Cent. Debs 108 —110 | 4 110 Jan, J 10, 96 Metrope tan Electrio Sup. Ord. .... 18 —19 4 12 1 | April, Oct ll 183 
5| 2/6 | tate of Thanet Elec. Trams & Lt. 57 Pt.) 341—4 6 5 0 5 ½ Do. 4j per Cent. Cum. Pref...... .| 54—58 |4 $ 9 2 
St. 4x Do. 4 per Cent. Deb. Stock ............ 90 —93 4 6 0 4 St. Do. per Cent. Deb. Stock 1st Mort. 109 —118| 3 19 6 In, Dec . v Pg 
10 14% |tLiverpool Overhead Railway Ord. 413-414 | 2 16 5 | Feb, Aug St. 3% | Do. Cent. Mrt. Db. Stock (red.) 96 —98 |311 9 a l 
10 5% eb: 6 per Cent. Pref. ..... ..... ...... . 10 —101 415 3 Feb, Aug aa 100| 447 Midland Elec. Corp. for P. O. Ist Mort. oe 96 —08 411 9 m m 
Bt.| 47 r Cent. Deb 99 —101 4 0 0 |Jan,July | .. | ... 4| 1°] 60 | Notting Hill Electrio Ord..............-...| 124—133 | 4 8 11 | March.. i 
10 5/0 London nited Trams. 33 Cum. Pret. ee 46 2 my 115% 118 100 495 | Do. 4 Cent. 1st Mort. Debs. . 0 h 99 —l 818 6 oe s M 
Bt. 4% Do. 4% 1st Mort. Deb. Stock... ecc 101 —10 8 18 5 ee 101 ee 5 40 Oxford ectric Ord. *9960090900000990905099000000 5j —6 b 8 4 March ee 
82 -- | Mersey Con. Ord. Stock. esses 6 —9 a 2. = .. Ist. 4% | Do. 4% Deb. Stock . . . . .. . . ... 96 —99 4 0 9 "à = 
s ..| Do. 8 per Cent. Perp. Pref. ...... 12 —15 W ie 12 | .. l| .. | Rand Eleotric... 1—1 » 
11 * Do. 4 per Cent. Perp. Debs. . T. T sä Á T . 1100| 44% Royal Elec., Montreal 4j T ist Mt. Deb. 98 —101| 4 9 1 April, Oct ae 
lon Metropolitan Electric Trams Def . i— i : FH i 5 96 | St. James’ & Pall Mall . Ord.......| 14 —15 | 416 8 Feb, Aug | 144 
100 0/6 | Do. 5% Cum. Pref. ........ ............... 1— 5 0 0 is 25 : 5| 3/€ | Do. Si per Coni Pref. .. . ... . .. .. 8 —9 817 9 Feb, Aug | 88 
18 44 Montreal St. Rly.St'g 5%Mrt. Dbe.(1908)| 102 —105 4 i6 0 EE Vs . st 34% Do. 84 per Cent. Deb. Stock (red. d.) > 97 —100 | 3 10 6 . 
9 % Do. Sterling 43% Debs.(1922) ru dantes 105 —107 | 4 5 0 of hs . f| 5| 4/0 | Smithfield Markets Electric Sup. Ord 3—3} |514 8 " ad 
«ED nor oenen ird er 4 ES 85 oe . M 8t.| 4% | Do. 4 per Cent. Deb. Stock ............ 8 —90 4 9 6 oH ward res 
Bt .. | Do. r Cent. Cum. “Pret VE ea 1 —2 E May ....| - "m 5| 8/0 | South London Electric 8 y Ord......| 81-8 400 ^ 8B 
1 b Path A.) Eleo. Trams. Ist Mt. Db. Stk. 99 —102 4 18 0 a d : 5| 2/6 | Urban Electric Supply Ord. ..........—....| 4 5 2 6 5 418 
10108 | Potteries Riectrio Tractior Ord. ...... 8-9 5 0 0 | sp oo] 5 29 | Do. 5x Cum. Pr Pref. oroa ad 98 € 6 Mar bopt) 133 15 
. 6 per Cent. Cum. Pref. ........ — 0 Feb, A ' s 5| 7/0 5 jl 1% -1 5.0 0 ept 16 1 
SE 434 Do. 4j per Cent. Deb. Stock ........ 108 —106 | 4 511 E : ee 6 lo Supply Or — I 814 0 n ý 6327 e 
11 * South 1 Elec. FA & Power Ord, E * n due sere di Kirtag MA MANUFACTURING T ks 9:50:56 
| AA Uf X US. (81 Paid)... „ „ 2 eo oe C . oe d . wc kii ~ 
EH ee Do. 4% Del Deb. Stock ok (100% paid) . is ^ 5 an, July n" i e Aron Electric M Meter 6% “Gam. Pret. - 5 - Mar, Sept} .. | .. 
"| 8% Waterice and Oity ...] 89—92 |8 8 4 jun e 90 | .. 5| 4/0 British Insulated 4 Helsby Gables Ord 5 6 8 O July, Feb 
TELEGRAPHS | 5 n Do per per Cont Fr Mb T 8 5 5 4 4|Jan,July | ..| .. 
á St. 4 " O ee tem, 4 5 9 0 os . 
100| 4% |*African af St.] 412 | British Thoms'n-Houst^néj21stMt.Db. 101 —108 | 4 7 5 : ie 
iq ^ “Amason Telegraph 7 Dep eei ca | a a gay British Westinghouse nce 3-8 f 1 — | 2 
100 Po. b per Cent. Deb. $ — e ’ 2 St. 4% Do. Cent. Mort. ed. oe | 90 —93 4 7 0 is a : 
8t. Amerioan. ...... 49 52 8 12 4 F. Mv. Ag. N `. 2 di Brush Electrical Enginee 85 8 ares . 1%; 
8t 25/0 Do Preferred. 9 %% 60% % ꝙ 0 26 ooo 93 —6 6 1 0 ^ y, , 941 93 i r 2 2741 . per nt Pref. Non —1 oe Mar, Sept lyk 1 
St. Do. Deferred .... . .. ..... .. 74—74} 1 5 10 f. M AGN] 7 St. 44% Do. Pe per Cent. Perp- lst Deb. Btock 96 —99 4 10 11 Mar, Sept | : | ~. 
8 4% Do. r Cent. Deb. Stock ......... : yl —93 463 In Ap J7.0 a i 5 Callender Cable Construction Ord. .. 1 114 610 5 | Jan, July | 10% 103 
1 1/0 | Cuba Submarine Ord. .. — 715. |3 8 5 Keb, Aug . , De 5 per Gant, Cam, Pet . —5} | 4 611 | Jan, July | 5i 
1010/0 | Do. Preference 10 per Gent. . ... 153—103 6 1 3|Feb Aug . se, 444 | Do. 4i per Cent. 1st Mort. EY 10$ —108 | 4 8 3|Nov,May 104 | .. 
/ | Direct Spanish Ord. .. .. 28—38} 5 14 4 | April, Oct : 1 14d. Castner-Keliner Alkali Co. 70d) paid i— 617 2 . 
bi 5 Do, 10 per Cent. Cum. Pref............. 7 —8 |6 5 C April Oct St. 45% | Do. 44% 1st Mort. Deb rend 9 88 — 414 9 E Uso 
2 : 2 Fala per Cent. Deb © 080600000008 280 Cees .| 997, —102;7, 4 9 3 Jan July 1 07i CORGDUEE : n Tel p Ord VOY 1 8 0 0 March 2. a 3 
0 4% Direct Gaited Staios e 10} -11 °| 518 2 J, Ap, J, 104 | 104 If 3| NE | Crompton and Co. (Nos. 1 to 64,000) ..— 1 . 2 
200) 44X | Direct West India Cable 44% Rg.Db. (rd) 95 —101/4 9 1 In, Dec. 100 nick, Kerr & rà Co, dst Mort. Debs. (red.) 99 | 5 2 0 Jan, July aa 
Eastern Od 000290005 192 —197 5 10 8 a 123 oe % 0 2x v 
Bt. 17/6 | Do. 2} per Dont. Frei. Stock ....... 8 —88 |819 6 Ja 4570 180 b aD De 17 Deb. ac a irre cel B de id, ws 
21% 4% | Do. Cont. Mort. Deb. tk. (rd.) 19 —107 | 3 15 8 | May, Nov 107 |105j St, #44] „Do. san Brook ~., e s ee he 
84 70 Eastern Extension ... . ONES 113-134 | 5 14 3 UaÁpJy,0| 128 | 12 „o. 6 did United, Th) — 1 -- | Feb, aus 
te 4X Do. 4 per Cent. Deb. Stock neve iss lus —106 816 0 eb Aug 104] " 51 . (£ paid) ... „%%% „ „„ 00000400906 -c000009999 1—1 "E Feb, Auz .. ` ee 
100 4% Eastern & 8. atrican4% Mrt.Deb.1909) 90 —l02. 8 19 0 | Feb, Aug se 4% | Do. F re Cant. Mort. Bed dock (rä) 72 —77 | 5 $11 | June, Dec EE 
t 4% Do. Mauritius 8 . Debs. ee) MISMA 8 15 2 May Nov y | t. 6 Do. 5 Cent. 2nd Deb. Stock evccee 74 — 7 6 6 7 es 
10) 5,0 | Great repone of Copenhagen 7 —28 49 3 Zan, July "| ug 5 46 Edmundson's Elec. Corp. Ord.............| 541—64 | 512 0 H- yearly 6 53 
$6 | Indo-European . . . .. .. . . . 42 —45 5 11 1 May, Nov 45 s., 43% | Do. € per Cent. lat Mort. Deb. (red. 109—105] $9. 5 : : 
10Q 4» | Pacific&Euro 'n Tel4 /Guar.Dbs. rd.) 97 —100 4 0 0 June, Dec .W 21 Electric Construction Co. ................ 1g—1} |671 2 Jan, July Ii; 1% 
10 2% | West African Telegra is 8 n , ELE Er Do. 7 per Cent. Cum. Pref... 413 4|July ... à 
M West Coast of Americo 3353 st. 4 Do. 4 per Cent, Ist Mort. Deb. red.) 97 —100| 4 0 0 | Jan, July | on 
100 4% | Do. Cent. Debs................- | 97 I | e 010 | Jan, Jay | . i „„ etre Alkali Ord. f.. -i s - l 
19 .. | West and Panama..................... i3 May, Nov| ` '- PT 7% | Do. 7 per Cent. Cum. Pref............... pi 2s is 
10| 8/6 | Do. e per Cen let Frei. | 51-94 | 912 0| May, Nor ef | M 0 8% | General Elser (1900 Debs, (red) ..-.] 90 —95 | 5 5 8 55 
10) .. |, Do. 6 per Cent. and Pref. . May, Nov 10| 5/0 | General (1900) 5% Cum. Pref...) 94-0} | 5 2 6 99 9j 
10 S% Wee Per Cont. Doba. . 19 —1u3 418 4 | Jan, July | `. Ist. 4% | Do. 4 per Cent. 1st Mort. Debs. ... —95 | 4 1 8 T 5 
10 Western Telegraph .............. . dxp-193 | 6 9 10 Mr, In. Op 12 | 12j || ^| 99 | Henley Telegraph Works Ord, .. 114-12) 6 O 0) Feb, Aug | ; 
840 4 |" Do. 5% bebe (ind Berles, 1900) . 101 —lvs | 4 17 9 | June, Dec < Hl slay Ue. ak per Cane Mort Mort. Deb.Stock į 110 107 ~th [4 15 Feb Aug | ee 
E B — ` - t .. 
took (red.) . ...... i | 8 19 6 is 00 45 tudia 5 — ö deg EE 5 2 7 Feb, Aug 19) | 189 
1 / | Do. en o —lvż 3 18 5|MarsSept .. .. 
" FINANCIAL, INVESTMENT. &o, | 10 5/0 | Mather & Platt ö por Cent. Cum. Pret 10;—11 | 4 10 11 | Mar, Sept | 
i Elec. & Gen. Investment 6% Cam. Pref. 6 6 9 1 13/0 | Telegraph Construction o MM ce 84 —87 |6 9 10 Mar, July 37 35 
1 2/0 | Globe Telegraph and e (0 dtd -V 466 rs Ap Jy 0| 9 8 100 4% bo. 4 perCent. Deb. e ad mies 101 —104 8 17 8 OL) : 
8/0 Do. 6 per Cent. Pref............ e 122—121 414 2 3.0 lvj 125 b, .. | \illans and Robinson urd, . —. 24-3) 2 Apr, Oct 4 . 
100 E e CCC 95—73 5 6 8 . | ES Du. 6 per Vent. Cum. Pref, ERN 34 —4} us r, Oct 34 
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THE sequel to the Isle of Wight litigation, in which a 
Miss KNIGHT successfully sought an injunction to restrain the 
Isle of Wight Electric Light and Power Co. from working 
a gas engine station at Ryde, is the purchase of the lady's 
lease by the defendant company. As the law stands at 
present this course is practically the only one open to an 
undertaking which transgresses the law of nuisance, and its 
chief disadvantage appears to lie in the fact that the vendor 
can demand practically any price, and the purchaser can either 
complete the contract or break off negotiations. Unfortunately, 
the shadow of an injunction precludes all possibility of pursu- 
ing the latter course, and there is no statute yet in existence 
which compels the parties to refer the matter to arbitration. 
As we announced last week, a conference organised by the 
St. Paneras Borough Council is about to make an attempt to 
get the law altered in this respect ; all they will haveto do now 
is to obtain sufficient support for the new Government Electric 
Lighting Bill, which we publish in full on another page, in 
order that the Government may be induced to push it through 
this session. 


THIS new Electric Lighting Bill is practically the same as 
the one which was introduced last year late in the session, — 
too late for it to be passed. We trust that it will meet with 


Price STXPENOE 7,55 
Abroad 9d., or 18 cents, or 900., or 80pf. 


better success this year, as it is designed to effect reforms in 
the existing law of electricity supply that are much needed. 
The very first clause of the Bill gives the Board of Trade 
power to grant Provisional Orders authorising the com- 
pulsory purchase of land, subject to the provisions of the 
Land Clauses Act, and Clauses 4 and 6 give still more 
In 
certain circumstances, the Board is authorised to exclude the 
42 years’ purchase clause from a new Provisional Order, and 
the most important provision of all is one by which the Board 
may, if it think fit, grant a Provisional Order to a company even 
if the Local Authority has withheld its assent to the appli- 
cation. Clause 2 enables an undertaker to lay cables to a 
generating station outside its own area by obtaining powers 
by Provisional Order instead of under special Act as hitherto. 
Clause 3 deals with “bulk” supply, Clause 5 with supply 
from a joint committee or board of Local Authorities, and 
Clause 7 relates to applications for revision of tariff. This 
last clause, if adopted as it stands, would prove troublesome, 
as it would make it necessary for the Board of Trade to hold 
every five years, at the request of but twenty consumers, 


an inquiry into the tariff charged by an electricity supply 


company. Clause 8 corrects the present rule as regards the 
certification of meters by the Board of Trade; Clause 9 
specifies that electric lighting accounts are to be made up to 
March 31st in each year unless cause is shown to the con- 
trary. Clause 10 is similar to the “stand-by supply " clause 
introduced in many private Acts, and Clause 11 would remove 
a difficulty which has sometimes occurred in the case of a 
transfer of powers under a Provisional Order. 


THE St. Louis Exhibition, which is to beat all records, —for 
size at any rate, —was opened on Saturday, and it goes without 
saying that most, if not all, of the exhibits were in an 
unfinished condition. It has been an open secret that British 
manufacturers were anything but clamorous to exhibit their 
products, and the catalogue issued by the Royal Commission 
is conclusive evidence on this point. The fact is that our own 
manufacturers have much to lose and nothing to gain by send- 
ing their wares for the world's free inspection. First, there is 
the cost of transportation and the expenses incurred during 
the term of exhibition ; but, there is the much more serious 
question as to the advisability of giving foreign engineers an 
object lesson which, partly owing to England being a Free 
Trade country, they are so eminently able to turn to good 
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account. 


adequately represented in other directions. 


— ͤ—u— 


THE Royal Commission on London Traffic is still hearing 
evidence, and goes over much old ground. Last week, for 
instance, Mr. CUNIN HAM and Mr. DEVONSHIRE put forward 
no new facts, but the clear manner in which they gave their 
evidence must have done much to impress the Commission 
as to the eminent suitability of the tube railway and the 
trolley tramway for dealing with the heavy metropolitan 
Of the few longer routes for which fast 
speed communication has not yet been authorised, that from 


passenger traffic. 


Hammersmith to the City, along the south side of Hyde Park, 
via Piccadilly, the Strand and Fleet-street, is one of the 
most important. Two years ago there were three schemes 
Promoted for this route, one of which was the extension of 
the Central London Railway into a flat loop, described by 
Mr. CUNINGHAM in his evidence last week. This extension, 
if it had been sanctioned then, would now be approaching 
completion, but unfortunately it was thrown out by the 


House of Lords in favour of a more ambitious scheme, in- 


cluding through connection from Hammersmith to Palmers 
Green and Waltham, in the north of London, via the City, a 
scheme which had to be abandoned before it reached the 
House of Commons owing to a disagreement between the 


promoters—the Pierpont-Morgan group and the London 
United Tramways. 


— 

As a fine piece of engineering work, the London County 
Council tramways on the slotted conduit system demand 
respect and approval, but nevertheless the overhead trolley 
system should still be regarded as the more important one. 
Owing to the extremely high cost of construction of the conduit 
system, it should only be employed in such places where the 
erection of overhead lines is out of the question. This should 
not have been the case, however, in the greater part of the 
London County Council network to the south of the Thames, 
~and some of the Borough Councils on the north of the river 
are forcing the Council to deal with their tramways in the same 
manner. This is narrow policy on the part of these local 
authorities, for not only would they get their electric tramways 
sooner if they consented to the tiolley system, but the adop- 
tion of this more economical method would save money to 
their ratepayers, who also pay a rate to the London County 
Council. Asis seen in the report of Lord WELBY'S speech 
at the London County Council on Tuesday, published on 
another page, it is not only the difference in actual cost that 
has to be considered—and this is serious enough—but the 
cost of adopting the conduit system is also considerably 
enhanced by the extreme dislocation it occasions to the traffic 


on the existing lines of tramway, and the consequent loss of 
revenue. 


THE inventive genius of the American engineer is well 
shown by the names he devises for new forms or uses of 


machines and tools. 


There is, therefore, small cause for regret that the 
British exhibit of electrical machinery is so small, especially 
as there is every reason to believe that the Empire will be 


It is true that brevity and suggestive- 
ness rather than elegance mark some of these inventions. 


“ Booster " is a case in point and, despite protests, the uncouth 
word is firmly established among us. In our respect for our 
neighbour's pipes—and for the law—we have applied the 
booster to the reduction of potential difference in tramway 
rails, giving the machine so applied the ponderous name of 
“negative booster." Across the Atlantic, this use of the 
booster is yet a novelty—but the name is ready. Crusher“ 
is the short, sweet and expressive title. Yet there is no 
reference in the report of the Mosely Commission to the 
superior instruction in philology or literary grace of which this 
fact is another proof. 

A CONVENIENT summary of the suggestions so far put 
forward to account for the puzzling phenomena of comets 
tails, appears in this year's report of the Council of the Royal 
Astronomical Society. We gather from the report that the 
first definite theory aiming at an explanation of the existence 
and behaviour of comets’ tails was given in 1882 by FITZGERALD, 
who showed that the Maxwellian light-pressure exerted by 
solar radiation on the molecules of a gaseous cometary envelope 
might be the cause of the observed curvatures of the appen- 
dages. FITZGERALD himself, in The Electrician of December 14, 
1900, noted the difficulty which arises from the small absorp- 


tion of radiation by gases, and ARRHENIUS suggested, for some 
such reasons, that condensed particles of matter should replace 
the molecules of FrrzGERALD's hypothesis. 
hypothesis was minutely investigated in 1901 by SCHWARZ- 
SCHILD, who calculated the repulsion exercised by the sun's 
total radiation on a single particle, and compared that force 
with the sun's gravitational attraction. He estimated that, on 
particles of the most favourable size, the radiation pressure 


might reach a magnitude about 20 times the gravitational 
attraction. 


This modified 


— — 


As a matter of fact, astronomical measurements indicate a 


solar repulsive force about 40 times the attraction of gravita- 
tion. 
wellian light- pressure theory has not yet afforded a complete 
explanation of the main phenomena. 


Thus, with the most favourable postulates, the Max- 


Perhaps a single 
principle may never suffice to account for the complex effects 
observed. Such events as the protrusion of quickly-moving 


jets of luminous matter and the remarkable variations in the 


nucleus, coma and appendages, recorded in HUSSEY’s recent 
photographs, may arise from internal actions not directly due 
to solar radiation. Nevertheless, several speculative physicists 
have lately propounded distinct self-contained theories. Thus, 
FESSENDEN thinks the tail may consist of particles carrying 
negative electricity which move under solar gravitation, 
nuclear electrostatic attraction and the electrical repulsion 
of a negatively-charged sun. J. J. THOMSON has suggested 
that the sun’s ultra-violet radiation disengages from the 
nucleus negative ions which are repelled by radiation pres- 
sure. This supposition seems to require the existence in 
solar radiation of Hertzian waves; a type of radiation as 
yet undetected at the earth’s surface, because, possibly, of 
its absorption in the upper layers of our atmosphere. Lastly, 
Boys is responsible for the suggestion that radio-active sub- 
stances in the nucleus may give rise to charged atmospheres 
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which move in the electrostatic field of the sun—a notion 
which accords to some extent with BARNARD'S photographic 
evidence of the extraordinary variety in quantity and in motion 
of the matter emitted from the nucleus. 


WE have found occasion recently to refer to the attitude 
adopted by opponents of the electrical industry before Parlia- 
mentary Committees. Two instances have occurred again 
during the past week to which we feel bound to draw atten- 
tion. The most important, perhaps, is that of the Crystal 
Palace Gas Co., who, in a Bill with which the Beckenham 


Urban District Council had no connection whatever, sought 


to impose upon that authority the “ Bermondsey " clause. 
Originally, the Crystal Palace Gas Co. also endeavoured to 


secure the electrolysis clause which was refused to the Barnet 


Gas Co. a week ago. This, however, was removed from the 
Bill at à very early stage, a fact not surprising when it is 
rem embered that last session, when the Beckenham Tramways 
Bill was before the House of Lords for third reading, this very 
electrolysis clause was deleted from the Bill after a full discus- 
sion in the House. 'The Crystal Palace Gas Co. were the 
petitioners in this case also. The ** Bermondsey " clause, how- 
ever, was allowed to remain in the Gas Company's Bill this 
session until, evidently, it was found that a strenuous opposi- 
tion would be made to it, and it was only deleted at the last 
moment. The other matter to which we refer is the insertion 
of the “ Willesden” clause, a modification of the “Bermondsey " 
clause (see The Electrician, Vol. LI., p. 255), in the Ilford Urban 
District Council Bill, at the instance of the Ilford Gas Co. 
The facts of the case were reported in our Parliamentary 
columns last week, and the decision is given this week. The 
results are not likely to be serious at Ilford, as it is not a new 
undertaking, but it is to be regretted that another precedent 
should be made for the insertion of a clause which may do 
considerable harm to the electricity supply industry. 


IN referring to the telegraphic competition between the 


% All-British " Pacific cable and the cables worked by private 


enterprise, Sir JOHN WoLrE Barry, at the half-yearly 
meeting of the Eastern Extension Australasia and China 
Telegraph Co., called attention to the tactics which have 
been adopted in the endeavour to capture traffic for the 
former. In spite of the assurance given by the Colonial 
Secretary in 1899 to the effect that the primary object of 
the new cable was not competition, it appears that energetic 
canvassers are employed in the capitals of Australia, and that, 
in addition, all un-routed telegrams, both in Australasia and 
Great Britain, are forwarded by the Postal authorities via the 
Government cable. It is by no means certain that such a 
practice is not an abuse of the monopoly granted to various 
Post Offices for other purposes, and, in all fairness, the 
“un-routed” messages from England to Australia should be 
divided between the two routes, either equally or in the same 
ratio as the in-coming messages. 
nt EI G — — 


House Wiring in South Africa.—We learn that the Cape 
Town Local Section of the Institution of Electrical Engineers 
has called the attention of fire insurance companies and archi- 
tects as well as consumers themselves to the necessity of 


improving the standard of house wiring work in South Africa. 


Tramways and Light Railways Association.—The meeting 
called for to-day (Friday) at the Society of Arts, when a 
discussion upon Running Powers" was to have taken place, 
has been postponed to a later date, of which due notice will be 
given by the secretary. 


Royal Society.—Among the Papers down for reading 
yesterday was “A Note on the Action of Radium on Micro- 
organisms," by Dr. A. B. Green. 

The “black” conversazione of the Royal Society will take 
place on Friday next, May 13th, at Burlington House. 


Staffordshire Iron and Steel Institute.—The annual meet- 
ing of the Staffordshire Iron and Steel Institute was held at 
the Station Hotel, Dudley, on Saturday afternoon. The 
following were elected officers for the ensuing year :— 

President, Mr. H. B. Toy ; Vice-President, Mr. Walter Jones ; Treasurer, 
Mr. James Piper; Secretary, Mr. W. H. Carder. Other Members of 
Council, Messrs. W. Somers, W. Brooks, R. Edwards, R. Buchanan, 
H. Pilkington and W. B. Rubery. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Dominica—Martinique ...... May 9,1902 .. 

St. Lucia—Martinique ...... May 9, 1902 — 
Cayenne—Pinheiros ........ Aug. 13, 1902. — 
Belsei-Issa (Yemen)—Camaran Oct. 22,1902 .. — 
Tarifa Tangieerrr Jan. 18,1904 .. — 
Dakar — Conakr )). . April 11, 1904 .. May 2, 1904 


Cable Fire in a London Street. The daily newspaper reports 
concerning a slight fire which occurred on the Charing Cross and 
Strand Electricity Supply Corporation’s network in Furnival- 
street, London, were grossly inaccurate. We are informed that 
the trouble was due to a leak on a service line which caused 
a small amount of smoke to come through a pavement-box 
cover. On opening up, the fault was found in a cast-iron 
service box in the Trick chamber and no damage whatever 
occurred outside the cast-iron box. A number of fire engines 
and horse escapes arrived on the scene, but even the latter 
were not required. 


An Improved Tape Perforator.— The Australian Mining 
Standard reports that Mr. John Gell, of the New Zealand 
Postal Department, has been granted leave of absence for the 
purpose of visiting England to introduce his new telegraph 
tape perforator. It appears that the instrument, which is for 
use in conjunction with Wheatstone senders, is in the form of 
a typewriter, and that the depression of keys corresponding to 
the required letters automatically effects the correct perfora- 
tion and spacing of the tape. Our contemporary asserts that 
the saving in time which may be effected by the use of the new 
machine will be very considerable, a speed of 72 words per 
minute having been attained. The instrument may be worked 
by compressed air or electricity. 


Wireless Telegraph Notes.—A Reuter telegram from St. 
Petersburg, published in Tuesday’s newspapers, states that the 
Japanese, knowing that the Russians have been intercepting 
wireless messages, tried a clever ruse to deceive and harass the 
Russians. For several nights in succession they sent messages 
purporting to come from the Japanese Admiral ordering pre- 
parations to be made for landing, for sending fireships into 
the harbour, for attacking with submarines, and so forth. 

The Review of the River Plate publishes the following state- 
ment :—“ The Marconi Wireless Telegraph Co. has made an 
offer to establish a station in Argentina to be in communica 
tion with Italy. They ask for a monopoly and a heavy yearly 
subvention. Both of these causes should be sufficient for the 
offer to be rejected. The working of the company between 
Canada and England has not been such a commercial success 
as to warrant the Argentine Government spending a single cent 
on such a scheme.” 


Notes on Radium.— According to Nature, some experiments 
by Prof. A. Stefanini and Dr. L. Magri on the influence of 
radium on the electric spark lead to the following results :— 
For discharges between two spheres, or between a positively 
charged point or sphere and negative disc, the discharge 1s 
facilitated by radium for short sparking distances and impeded 
for longer ones. If the disc is positive and the sphere or point 
negative, the discharge is impeded at small sparking distances 
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within a limited interval; in general the effect is nil. For 
certain sparking distances between a sphere and disc it is 
possible for radium to impede or facilitate discharge according 
to which electrode is positive. 


New Out-outs and Switches.— An interesting demonstration 
of electrical switch gear was given yesterday by Messrs. Cowan 
and Andrews. Experiments were made with early types of 
cut-out releases to show why they have failed in practice, and 
with a continuous-current cut-out release whose action was not 
seriously impaired by any fall of potential. Demonstrations 
were also given of an alternating-current discriminating cut- 
out; of an apparatus for automatically isolating a faulty 
feeder, even though the potential at the sub-station end fell 
to zero; and of a novel time-element device having a time | 
inversely proportional to the magnitude of the load. A mode 
of a highly ingenious system of remote control extra-high- 
tension switch gear was also exhibited. Messrs. Cowan and 
Andrews will repeat the demonstrations to-day, and we hope 
to publish a full description of the various apparatus next week. 


Royal Institution.—The annual meeting of the members of 
the Royal Institution was held on Monday afternoon, Sir 
James Crichton-Browne, M.D., treasurer and vice-president, 
in the chair. The following gentlemen were unanimously 
elected as officers for the ensuing year :— 

President: The Duke of Northumberland. Treasurer: Sir James 
Crichton-Browne. Secretary : Sir William Crookee. Managers: Dr. 
Henry E. Armstrong, Sir William Abney, Mr. Shelford Bidwell, Sir 
Alexander Binnie, Mr. J. H. Baltour Browne, K.C., The Hon. Sir Henry 
Burton Buckley, Sir Thomas A. De la Rue, Bart., Dr. J. A. Fleming, Sir 
Victor Horsley, Lord Kelvin, Dr. Ludwig Mond, Sir Owen Roberts, Sir 
Thomas Henry Sanderson, Sir Felix Semon, and Mr. H. W. Spottiswoode. 
Visitors : Dr. J. Mitchell Bruce, Mr. J. B. Broün-Morison, Dr. F. Clowes, 
Dr. Mackenzie Davidson, Mr. W. B. Gibbs, Mr. Francis Fox, Mr. C. E. 
Melchers, Mr. R. Mond, Mr. J. Callander Ross, The Hon. Walter Roth- 
schild, Mr. Maures Horner, Mr. A. A. Campbell Swinton, Mr. J. J. Vezey, 
Dr. G. Johnstone Stoney and Mr. G. P. Willoughby. 

Glasgow Local Section of the Institution.—The fourth 
annual report of the committee of the Glasgow Local Section 
of the Institution of Electrical Engineers is,to be submitted to 
the general meeting of the section on Tuesday next. The 
numerical strength of the section shows a gross increase of 
19 in the 12 months and a net increase of four. At the April 
meeting the committee submitted their list of office-bearers, 
for the next session, to the members, and as no further 
nominations have been received, the office-bearers for 1904- 
1905 are as follows :— 

Past Chairmen, Lord Kelvin, Prof. Magnus Maclean, Henry A. Mavor, 
W. A. Chamen; Chairman, Robert Robertson; Vice-chairman, Prof. 
Francis G. Baily; Hon. Secretary and Treasurer, E. George Tidd ; 
Ordinary Members of Committee, Prof. A. Gray, M. T. Pickstone, Wm. W. 
Lackie, J. M. M. Munro, John Macfee, Sam Mavor, A. W. Stewart, E. T. 
Goslin (Representing Associate Members), J. R. Stothert (Representing 
Associates). 

Newcastle Local Section of the Institution.—The annual 
general meeting of the Newcastle Local Section of the Institu- 
tion of Electrical Engineers will be held in the Chemical 
Lecture Room, Durham College of Science, on Monday next 
at 7:30 p.m., when the report for the past session will be read 
and the election of officers and committee for the ensuing 
session will be made. In pursuance of Article 45 of the 
Articles of Association of the Institution of Electrical Engineers, 
the following have been nominated by the present committee 
for election, and any fresh nominations should reach the 
secretary of the Newcastle Section not later than May 2nd :— 

Chairman, E. Eugene Brown ; Vice-chairman, Dr. W. M. Thornton; 
Past Chairmen, A. W. Heaviside, J. F. C. Snell, John H. Holmes and 
Gerald Stoney; Committee, Geo. Ralph, Wm. Cross, H. L. Riseley, 
A. L. E. Drummond, A. E. Le Rossignol, James Pigg, Charles F. Proctor, 
C. 8. Vesey Brown, Walter A. Clatworthy, W. McLellan and J. F. 


Lamb; Hon. Secretary, Wm. D. Hunter. Denotes new members 
proposed. 


Wiring Rules of the Fire Underwriters’ Associations of 


Australia.—A revised set of wiring rules has just been issued 
by the Fire Underwriters’ Associations of New South Wales, 
Victoria, Queensland, South Australia, Western Australia and 
Tasmania. These rules embody the regulations drawn up by 
the Institution of Electrical Engineers, and also contain a few 
special provisions which have been added so as to meet the 
different climatic and other conditions. It is provided that 
the circuits of a traction system employing an earthed return 


must, in no circumstances, be taken into, on, or through any 
building for light or power purposes, save in the case of the 
buildings belonging to the system. Owing to the high tem- 
perature at times in certain States the maximum current for 
rubber-covered wires must not exceed the permissible maximum 
given in the column of the Institution of Electrical Engineers’ 
table for wires exposed to high external temperatures. No 
conductor may be insulated with pure rubber as sole dielectric, 
and, if the dielectric consist of vulcanised indiarubber, the 
conductor must be protected in an approved manner from the 
action of the vulcanisation. Flexible wires, where exposed to 
mechanical injury or to the action of flies and other insects, 
must be protected to the satisfaction of the inspector. Unless 
under special circumstances, and with the approval of the 
inspector, no conductors will be allowed to pass through party 
walls separating two risks. In all damp or other situations 
where contact between switches and earth can be easily made, 
no lighting switches will be allowed in which any part of the 
cover or handle is of metal, unless such metal cover or handle 
is efficiently and permanently connected to earth. 


Opening of Gloucester Tramways.—The Gloucester Corpo- 
ration tramway system, comprising some 5 miles of double 
track and 4 miles of single track, was formally opened on 
Tuesday, May 3rd. The routes, which aggregate about 9 miles, 
traverse very level ground, the maximum gradient being 1 : 25, 
and the sharpest curve has a radius of 40ft. Girder rails, 
weighing 901b. to the yard, are employed, and they serve, in 
conjunction with special return feeders, as a return path for 
the current. Hard-drawn copper wire (gauge O0) is the 
material used for the overhead construction. It is suspended 
from bracket arms, and side trolleys are employed. The 
equipment of the line was carried out by the British Electric 
Equipment Co. Vulcanised bitumen feeders of Messrs. Cal- 
lender & Co.’s make are laid along the side of the road in cast- 
iron troughs, filled in with bitumen. These cables have a copper 
section of 0°15 sq. in. and 0:25 sq. in. respectively. Thirty 
double-deck single-truck cars, holding 41 passengers each, have 
been built for the Corporation by the Brush Company, and 
Messrs. Dick, Kerr & Co. Both hand and electric brakes are pro- 
vided. The gauge of the track is 3ft. 6in. Power is obtained 
from the Corporation's electricity department, the pressure 
being 550 volts. Halfpenny fares have been instituted, as 
wellas special rates for workmen and school children. Mr. 
Walter J. Bache is resident electrical engineer, Mr. E. Edwards 
is tramways manager and Messrs. Robert Hammond & Son 
and A. Dickinson & Co. were consulting engineers to the scheme. 


Accumulator Traction in Germany.— According to Elek- 
trische Bahnen, a full-gauge accumulator car has been running 
regularly since March 17th between Dresden and the suburbs 
Cossebaude and Miigeln. The vehicle consists of two single- 
truck cars, which are permanently connected together by a 
flexible joint. Four 27 H. P. four-pole motors transmit their 
power to the axles by gearing, the ratio of reduction being 
1:9:21. The two motors on each car are permanently con- 
nected in series and form one group. A wheel base of 
4 metres (13ft. 13in.) has been chosen, and the wheels have a 
diameter of 1 metre (3ft. 34in.). A magnetic and a hand 
brake are provided. The former consists essentially of four 
solenoids, which actuate the 16 brake shoes by means of a 
suitable link arrangement. Each solenoid exerts a pull of 
from 500kg. to 600kg. (1, 100lb. to 1,3301b.). The overall 
length of the car is 18:9 metres (62ft.), and its weight 44 tons. 
It is built to travel at a speed of 45km. (28 miles) per hour. 
Each car has a passenger compartment, measuring 20ft. by 
10ft. by 8ft. 4in., and altogether 98 passengers are provided 
for. Stored away in a number of wooden cases, lined with 
vuleanised indiarubber, are 184 double accumulator cells, the 
capacity of each being 430 ampere-hours, when discharged at 
140 amperes. These cells are placed underneath the seats, 
which run lengthwise. At the charging station provision is 
made to charge the battery in series from the tramway supply 
(480 volts), but means are also provided on the car for splitting 
up the battery into sections, so that, if necessary, a lower 
charging voltage may be used. The mean voltage of the 
battery, when discharging, is 365 volts. In addition to 
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8 16c. p. electric lamps, the car is equipped with a few oil 
lamps, Three doors, two at each end and one at the junction 
of the two single-truck cars, giye access to the interior. 

Traction Plant at King's Oollege, London.—The electrical 
engineering department of King's eee which is under 
the contro] of Prof. Ernest Wilson, has recently been 
augmented by the acquisition of a complete trolley car 
equipment supplied on exceedingly reasonable terms by Messrs. 
Dick, Kerr & Co. The equipment consists of a Brill 
under-truck complete with two pairs of 30in. wheels, brake 
hangers, shoes and all the electrical accessories. There 
are two 500-volt series motors, each of which has a normal 
rating of 37 B.H.P. at 435 revs. per min. The weight of 
each motor complete is 1,976lbs., and the specification pro- 
vides for a drawbar pull of 1,640lbs. at the tread of a 
30in. wheel, with a temperature rise of 75°F. after one 
hour's run. Each armature has an outside diameter of 14Jin. 
and the gear ratio is 69/15. The controllers are of Messrs. 
Dick, Kerr & Co.'s magnetic blow-out pattern, and have 
emergency brakeing contacts, &c. There is also a circuit- 
breaker, together with a Garton lightning arrester, rheostats, 
switches, &c. The trolley pole is 15ft. 16in. in length, and is 
fitted with a Wilkinson insulated head. A new extension to 
the existing electrical engineering department, being built by 
the college authorities, is à spacious apartment 80ft. in length 
by 25ft. in width and about 25ft. in height. This extension 
is to be fitted with a Tangye 4-ton overhead travelling crane, 
and there is also to be a special testing pit 30ft. long by 7ft. 
wide and 4ft. deep. The truck will stand over this pit, and 
every possible facility will therefore be available for making 
tests towards determining efficiency, torque and the allocation 
of losses in the motors and gearing. A special feature will be 
the separation of friction from other losses and their determina- 
tion. The truck and motors arrived at the college separately, 
but the whole E has been erected and wired by the 
students of the department. 

Serious Subway Fire in New York.—In The Electrician for 
April 8th, p. 973, there appeared a note relating to a fire 
which had occurred in the excavation for the rapid-transit 
tunnel at the south-west corner of Broadway and Fulton-street 
in New York city ; details of this fire are given in the issue of 
the Electrical World of New York which has just reached us. 
The site of the fire is described as the spinal cord of the city’s 
underground communications, and the effect not only paralysed 
local facilities but also suspended for the time being important 
lines of communication to all parts of the United States and 
Canada. To make way for the subway structures the con- 
tractors had removed the usual protecting manhole provided 
for the conductors, and had massed the cable thus exposed in 
a most inextricable tangle. To protect these cables from 
damage they were wrapped with burlap coverings and sur- 
rounded with woodwork. One of the cables which had been 
damaged was being repaired by a telephone splicer, who 
employed the usual pot of heated paraffin, melted lead and 
gasoline stove. For some unaccountable reason the paraffin 
took fire and flame was immediately communicated to the 
burlap about the cable and to the woodwork. The heat 
generated for the time being was intense. The burlap 
took fire and melted off the lead covering of 22 large tele- 
phone cables, containing 5,250 pairs of wires, eight Western 
Union cables carrying important telegraphic circuits, five 
postal telegraph cables carrying wires of equal importance, 
a burglar-alarm cable, a cable of the American District Tele- 
graph Co., a cable of the New York Stock Quotation Co., a 
city fire-alarm telegraph cable, several circuits of the public 
telephone system and some other circuits of a miscellaneous 
nature, The short-circuiting of the telephone wires overloaded 
the ringing generators and storage batteries of the Cortlandt- 
street central office. This resulted in the operation of the 
circuit-breakers. By this means not only were the wires 
in the cables actually injured thrown cut of service, but 
all of the wires entering at Cortlandt-street, coming in through 
cables from other directions, were rendered inoperative. in 
addition to this, a mass of trunk wires extending from the 
Broad, John and Cortlandt-street offices and going to points 
north were made useless. To render the Cortlandt-street 
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office inoperative took just 10 minutes. All the other offices 
were intact, but communication between the three offices men- 
tioned was cut off to all points north and communication 
between these three offices themselves was also cut off. In- 
cluded among these injured cables was one of the Pupin cables 
which had just been laid to replace the overhead west side 
line so recently removed. The interruption of this cable cut 
off long-distance communication with points in the east, includ- 
ing New Haven, New London, Providence, Boston and other 
New England points. Important Buffelo and other up-State 
wires were also thrown out of service. The confusion which 
this produced in the business community of New York can 
hardly be described. Large commercial houses, newspaper 
offices and other large concerns tried in vain to find a substitute 
for the telephone. Some of them went temporarily out of 
business. To meet this emergency the resources of the New 
York Telephone Co. were not found wanting, but it was 
impossible to employ in the very limited area where the 
damage occurred more than 25 men at a time. Within 
an hour and a-half of the accident all the long-distance 
wires in the Pupin cable were restored to service. By 
afternoon the damaged local wires began to operate and at 
nightfall 800 of the damaged trunk lines were in successful 
operation and 200 of the subscribers’ lines were restored. 
By the morning of Thursday a still further increase in the 
number of wires was reported and by Thursday night the 
entire telephone system was again working. The accident 
called attention to the inestimable value of the New York 
telephone service, and served to bring to public attention in the 
most sensational manner the utter paralysis of business which 
would result were the entire telephonic and telegraphic system 
suspended. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) PRIDAY, May 6th. 
PuysicaL Socrety. 

8 p.m. Ordinary Meeting at the Royal College of Science, Exhibition- 
road, South Kensington. [The change of date from May 13th 
to May 6th has been made owing to the Royal Society having 
chosen the former date for the annual conversazione.] Agenda : 
(1)' An Experiment with Lubricating Oil,” by W. A. Price; 
(2) “ Some Instruments for the Measurement of and 
Small Alternating Currents,” by W. Duddell; (8) Exhibition 
of Apparatus from the National Physical Laboratory. 

MONDAY, May 9th. | 
INSTITUTION OF ELECTRICAL ENGINEERS : NEWCASTLE LOCAL SEcTION. 

7:30 p.m. Annual General Meeting at the Durham College of 
Science, when the report for the past session will be read and 
i a of officers and committee for the ensuing session will 

made. 


Farapay Society. 

8 p.m, Meeting in the Library of the Institution of Electrical 
Engineers, 92, Victoria-street, S.W. Papers to be read: (1) 
„Studies in Viscosity,” by C. E. Fawsitt; (2) The Electrolytic 
Oxidation of Anthracine," by A. Fontana and F. Mollwo Perkin. 


TUESDAY, May 10th. 

INSTITUTION or ELECTRICAL ENGINEERS: GLASGOW Loca SECTION. 

8 p.m. Meeting at 207, Bath-street, Glasgow. Agenda: i Report 
of Committee; (2) ‘Corporation Telephones,” by A. R. Bennett 
(adjourned discussion); (3) “ Electric Hauling Machi for 
Collieries and Allied Purposes," by Maurice Georgi (reply to 
discussion), 

THURSDAY, May 12th. 
THE JUNIOR INSTITUTION OF ENGINEERS. 

6 p.m. Visit to the works of the Great Northern, Piccadilly and 
Brompton Railway. 

INSTITUTION oF ELECTRICAL ENGINEERS, 

$ p.m. Ordinary General Meeting at the Society of Arts, John- 
street, Adelphi. Conclusion of discussion on Messrs. Merz and 
McLellan’s Paper on Power Station Design," if necessary. 
Paper to be read: The Steam Turbine as Applied to Elec- 
trical Engineering," by Messrs. Parsons, Stoney and Martin. 

FRIDAY, May 13th. 

INSTITUTION oF ELECTRICAL ENGINEERS: DuBLIN Loca, SECTION. 

8 p.m. Meeting at the Royal College of Science. Messrs. Merz and 
MoLellan's Paper on Power Station Design," read in London, 
will be discussed, following which M. J. H. Dowling will describe 
a small magnetic separator for iron filings. 


Rovar SocrETY. 
9 p.m. Conversazione at Burlington House, Piccadilly. 


88 


THE ELECTRICIAN, MAY*6, 1904. 


THE ST. LOUIS EXHIBITION. 


On Saturday afternoon the St. Louis Exhibition was opened 
by President Roosevelt, who pressed a golden button in 

ashington and thus set the exhibition machinery in motion. 
Everything passed off successfully, and the weather was all 
that could be desired. It is said that the public interest in 
the exhibition is very feeble in New York. The Times cor- 
respondent affirms that the ivory city " of St. Louis sur- 
passes the “white city ” of Chicago, and that certain of the 
buildings are exquisitely proportioned and gracefully deco- 
rated, and are likely to surprise European architects. Japan's 
national exhibit is more nearly complete than any other, 
France is far behind and Germany is not much better. 
Russia has withdrawn her exhibit since the commencement of 
the war. Altogether, 50 foreign Governments have provided 
elaborate displays and 19 of these have erected national 
pavilions. 

The Western Electrician of Chicago states that the first meet- 
ing of the International Electrical Congress reception com- 
mittee of the American Institute of Electrical Engineers was 
held in New York on March 24th, at which the following 
itinerary for the tour of the European visitors was proposed 
and accepted. The details of the tour were thoroughly dis- 
cussed, and while there was a feeling that it would be a severe 
tax upon the visitors, it was difficult to see how the trip could 
be curtailed without omitting some desirable and important 
features. Ladies are expected, and special arrangements will 
be made to ensure their comfort. The foreign guests of the 
Institute are expected to arrive in New York previous to Sep- 
tember 3rd. After this date the itinerary will be as follows: 

Sunday, Sept. 4, 1904—New York City: Steamer ride up the Hudson 
River. Monday, Sept. 5: The visitors will inspect points of engineering 
interest in New York city. In the evening there will be a reception under 
the auspices of the American Institute of Electrical Engineers. Tuesday, 
Sept. 6—Schenectady, N.Y.: The party will be received and entertained 
by the General Electric Co. at Schenectady. Wednesday and Thursday, 
Sept. 7 and 8—Montreal, Canada: Reception at McGill University, 
Montreal, and visits to the important power transmission plants in the 
vicinity. Friday, Sept. 9—Niagara Falls, N.Y.: Visit to the Falls and the 
important power houses and electrical industries of the locality. 
Saturday, Sept. 10—Chicago, III.: Visits to important power houses 
and local points of interest. Sunday, Sept. 11—8t. Louis, Mo.: To be 
spent in St. Louis. Monday, Sept. 12—Opening of the International 
Electrical Congress at 10 a.m., with joint sessions of all of the sections. 
Wednesday, Sept. 14—Special joint session between the American 
Institute of Electrical Engineers and the British Institution of 
Electrical Engineers, to which all foreign guests are invited. Sept. 
13, 14, 15 and 16—Sessions of the various sections of the Congress 
each day from 9 to 12 a.m., and from 1:30 to 4:30 p.m. Saturday, 
Sept. 17—Closing general sessions of all sections of the International 
Electrical Congress. Monday, Sept. l9—Pittsburg, Pa.: Reception 
and entertainment by the Westinghouse Company, and visits to 
important and interesting local industries. Tuesday, Sept. 20—Washing- 
ton, D.C.: Inauguration of the National Bureau of Standards at 
Washington and visits to places of local interest. Wednesday, Sept, 21— 
Philadelphia, Pa.: Visits to important power houses and points of 
interest. Thursday, Sept. 22—Boston, Mass.: Visits to power houses, 


Harvard University, Massachusetts Institute of Technology and places of 


local interest. Friday, Sept. 23—Unassigned. 

As an executive committee of the general reception committee the 
following have been selected :—Messrs. F. J. Sprague, J. J. Carty, J.C. 
Barclay, Calvert Townley, H. W. Leonard, I. B. Stillwell, George G. 
Ward, E. H. Mullin, H. G. Stott, J. G. White, F. W. Jones, J. W. Lieb, 
jun. The following were elected chairmen of the local reception com- 
mittees :—New York. Mr. T. C. Martin; Schenectady, Mr. E. W. Rice, 
jun.; Montreal, Prof. R. B. Owens; Niagara Falls, Mr. George W. 
Davenport; Chicago, Mr. Samuel Insull; St. Louis, Lieut. W. V. N. 
Powelgon ; Pittsburg, Mr. Charles F. Scott; Washington, Mr. O. T. 
Crosby; Philadelphia, Mr. J. B. McCall; Boston, Mr. C. L. Edgar. 


The Electrical World of New York states that the following 
Papers are promised for Section A—the section on * Theory " 
—of the Congress, of which Prof. E. L. Nichols is chairman 
and Prof. H. T. Barnes secretary :— 


Prof. Dr. Paul Drude, “ Metallic Conduction”; Prof. Dr. W. Jaeger, 
% Electrical Standards"; Sir Oliver Lodge, F.R.S., “ Ions”; Prof. 
H. Nagaoka, Magneto-striction’’; Prof. Dr. J. J. Thomson, F. R. B., 
subject to be announced; Prof. J. S. Townsend, F. R. S., The Theory of 
Ionisation by Collision" ; Mons. J. Violle, Secondary Standards of 
Light"; Mr. C. T. R. Wilson, F. R. S., Condensation Nuclei”; Prof. P. 
Zeemann, ''Magneto-optics." Prof. H. T. Barnes, The Mechanical 
Equivalent of Heat as Measured by Electrical Means“; Dr. Carl Barus, 
„Atmospheric Nuclei ”; Dr. Louis A. Bauer, The State of Our Knowledge 
Regarding the Earth's Magnetism "; Prof. D. D. Brace Magneto-optics ”; 


Prof. H. S. Carhart and G. W. Patterson, jun., Ph.D., ** The Absolute Value 
of the Electromotive Force of the Clark and Weston Cells '; Prof. C. D. 
Child,“ The Electric Aro“; Dr. K. E. Guthe, “ Coherer Action " ; Prof. E. P.. 
Lewis, Electrical Discharges in Gases”; Prof. L. T. More, Elec tro- 
striction”; Prof. E. Fox Nichols, The Unobtained Wave Lengths 
Between the Longest Thermal and the Shortest Electric Waves yet 
Measured "; Prof. E. L. Nichols, Standards of Light "; Harold Pender, 
Ph.D., “ Magnetic Effect of Moving Charges; Dr. M. I. Pupin, “ Elec- 
trical Theory”; Dr. Edward B. Rosa, “ Alternating-current Measure- 
ments ”; Prof. E. Rutherford, Radio-active Change"; Prof. J. C. McLellan, 
“ Radio-activity of the Atmosphere ”; Prof. J. Trowbridge, ‘ Electrical 
Discharge in Gases ”; Prof. A. G. Webster, Electrical Theory." 

Acceptances of membership in the Congress number over 
1,300 up to the present time, and 150 Papers have been promised 
in all. The following societies have all promised to hold 
conventions at St. Louis during the Congress week, and to hold 
conventions with one or more sections of the Congress :—The 
American Institute of Electrical Engineers, American Physical 
Society, American Electro-Chemical Society, American Electro- 
Therapeutic Association, International Association of Municipal 
Electricians. The British Institution of Electrical Engineers has 
also arranged to co-operate under some plan, the details of which 
have not yet been determined. The following bodies have 
promised to co-operate by sending delegates :—The Société 
Internationale des Electriciens, National Electric Light Asso- 
ciation, Association of Edison Illuminating Companies. Co- 
operation 1s expected from various other societies. 

The official catalogue of the British Section at the Exhi- 
bition has been issued by the Royal Commission, and it 
appears that very little British electrical machinery is being 
exhibited. A perusal of the catalogue does not reveal the 
existence of a single dynamo or motor, although instrument 
makers will occupy considerable space, and there will also be 
a few telegraph and telephone exhibits. Further particulars 
in regard to the exhibitors will be found in our Trade Notes 
columns. 


POWER STATION DESIGN.* 
BY C. H. MERZ AND WM. MCLELLAN. 


( Continued from page 53.) 


The designs of the Carville workst and those shown in Figs. 5 
and 6 are typical of the three possible arrangements so far as 
relative positions of engines and boilers are concerned. Fig. 8 may 
be considered most suitable for power stations up to 5,000kw. 
The arrangement shown in Fig. 6 with the double row of boilers has 
been extensively adopted both in this and other countries. It has, 
however, many objections—it is difficult to allow for unlimited 
extension, and the steam and feed piping are considerably 
longer than in other arrangements. For all power stations of over 
5,000kw. capacity, especially stations for power supply (which 
must be designed for large extensions) the authors consider the 
arrangement as at the Carville works or that shown by Fig. 4 the 
best and most flexible. It may be specially noted how this design 
facilitates an alteration in the size of units without upsetting 
the general arrangement of the station, as the extension boiler 
houses may be longer. 

The arrangement of the auxiliary plant (including in this term all 
piping and cable connections) is a most important factor in the 
design of the engine room. A design which probably originated on 
the Continent, and which is carried out there extensively, has 
also been largely adopted in this country—+.e., the provision of 
a basement to contain all pipes and auxiliary machinery. Experi- 
ence has shown this to be an extravagant method, affecting 
adversely both capital and running costs. It is also expensive 
in running wages, as unless the plant be allowed to run with 
practically no attention, more men are required, and it is expensive 
in repairs on account of the difficulty of providing lifting tackle 
and the necessity of working entirely with localised artificial light. 
Against these objections the only advantage is a clean engine-room 
floor. Various arrangements have been adopted by engineers to 
avoid the inherent defect of installing the auxiliary apparatus in the 
basement. The provision of wells or pits instead of a basement in 
the main engine room has been frequently adopted, and though this 
arrangement hardly gets over the difficulty with regard to piping,. 
it certainly reduces the supervision and attention required. 

The turbine, on account of the small floor space which it occupies, 
has simplified matters immensely, as with it all apparatus can 


* Abstract of a Paper read before the Institution of Electrical Engineers 


on April 28th. 
+ Illustrated in The Electrician, Vol. LI., p. 238. 
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easily be put on the one floor, or (as is desirable on account of 
increased efficiency) the condenser mey be placed 1 below 
the turbine ;* in the latter case, the turbine, as it requires little or 


2 l r | 


ELI 
{ 
11 


Gallery round Turbines 
(Shaded on Plan) 


Engine 
[IE House 
i Fluor 


-— 
222 c . 


Scale of Feet. 
3 40 50 


ME 
Je jg 


11 „ N 
[I LI «un à ] ‘ 2 
tee ' 
ELE 
å 
* — 


Fic. 5.— DESIax or POWER STATION, wita SINGLE Row or Borers. 


0 10 20 0 70 80 
E 
| 
ar 
„ zl |: 
1 2 81 
8 8. 
7 Pump Rouse id 
: m 
I W Vut T C 
fi i 
E — — , | JA | i E 
: it — ; i | Jh nnllo Ht T. f 
" HT d 1. t E 
E E wr 
ti o] ni Tr Condenser — 
2 2 g : i E 
2 I remm cdi : | Vero TT = 
HET ù 0 ( 

' „ Mb duelo ssa ETT. S EA S 
45 AM ACAR jum ACC 2: 
Be mbi 

| LIC pm BS 

GEN 4. — ' 
F 
ö e T 
SE | SED m 
— 41 6669 a TT 
. . ( 7 L1 

H is e Cap e 

m 2 ne s ; 


erys 


no attention, can be left to run by itself at a higher level with 
merely a gallery round it. The auxiliary apparatus, requiring, as it 
does, much more attention, can then be put on what may b. 


3. SPARE PLANT AND THE RATING OF PLANT. 


The whole question of spare plant and its proportion to the out- 
put of the station is an important one in design—as also is that of 
securing the correct relative capacity of the various pieces of appar- 
atus making up a complete unit: the boiler, the engine, the 
generator and the switch gear. On the one hand, if the various 
components in the station which make up a complete unit have 
different degrees of reliability, or if some require more overhauling 
and inspection than others, then obviously different margins of 
spare plant are required. Again, while every piece of apparatus 
may be said to have one point at which it works at maximum 
economy, overload capacity is generally obtainable at small expense, 
though possibly by some sacrifice of running economy. 

In a gas engine, as the economical rating coincides with the 
maximum rating, both peak and breakdowns can only be met by 
installing additional plant. . In the case of a steam station, if the 
load under normal (not peak) conditions is equal to the economical 
rating of one machine only, then it is clear that while it might be 
possible to take care of the peak with the overload capacity of that 
inachine, an additional unit is essential to allow for periodical 
overhaul and to guard against failure through the breakdown of a 
unit section. 

The three factors to be met by the installation of machines having 
an overload capacity and by the provision of spare machines are: 
(1) the peak, (2) periodical overhaul, (8) breakdowns. Whether any 
or all of these factors are best met by additional plant or by overload 
capacity depends on the number of units installed and on the rela- 
tion between the peak and the overload capacity procurable; but in 
any case it seems to us important to take the overload capacity into 
consideration in designing a station, and to consider it a feature in 
design—not merely a casual advantage which may happen to come 
in useful. We attach 12 typical load curves, one for each month of 
the year 1908 for the Neptune Bank power station (Fig. 7). As a 
matter of fact, if we take the year in question and consider the 
normal load as 100, the peak load is 100 per cent. higher, or 200. 
The total number of units sent out of the station while the load was 
at or below normal (100) was more than 80 per cent. of the total 
number of units sent out during the year. In other words, if this 
100 per cent. peak is represented by 100 per cent. extra plant, the 
100 per cent. of extra plant only turned out a proportion of the 
balance of 20 per cent. of the total units. 

While, therefore, it is important that the plant should operate 
economically at normal rating, it is of equal importance that it 
should have a uniformly high overload capacity. Little regard need 
be paid to the running costs at the peak, as the resulting fractional 
increased coal consumption is far more than balanced by the saving 
in capital charges.* The steam turbine lends itself admirably to 
dealing with large overloads, as by means of a by-pass admitting 
high-pressure steam to the low-pressure section of the turbine the 
capacity of the turbine can be increased 50 per cent., though this 
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regarded as the main floor. Both arrangements allow of all 
apparatus being conveniently handled by the main crane—though 
neither provides that perfect-looking engine room which is a feature 
of many Continental stations. 


* The General Electric Co. of America are developing their Curtis 
turbine with a condenser in the base of the turbine itself, which at once 
secures this advantage. In the case of small units it is an advantage to 
provide a eondenser for each pair of sets, as in this way at light loads 
the advantage of a high vacuum is obtained, 


is, of course, accompanied by a certain drop in economy. Standard 
designs of alternators can be built without excessive cost to stand 


— — — — 


* It does not follow that even the fuel costs must necessarily be increased 
by forcing the plant at the peak. In the case of a very short peak, such 
as is formed by the load of works which shut down at five o’clock over- 
lapping the lighting load, the all day economy of the boiler house may be 
actually improved, due to the fewer boilers kept under steam. On account 
of possible low steam pressure, however, this is only safe with proper 

-induced draught, giving ample margin for forcing. 
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an overload of 50 per cent. for two hours. If, therefore, the boiler 
plant has a similar range of elasticity, the peak can be met by 
simply forcing all plant beyond its economical production point, 
and by doing the same in the engine room if any of the units 
are out of commission for overhaul. There is no great difficulty 
in securing that the boilers shall have the necessary elasticity even 
under natural draught, but under mechanical draught the solution 
is easy. In fact, the adoption of artificial draught improves the 
control of the boiler-house plant so enormously under ordinary 
conditions that it is, in our opinion, desirable to instal it, apart 
altogether from the question of emergency output. 

Apart from actual personal experience, it is only by comparing 
one station with another that an engineer can hope to improve his 
design, so far as low capital cost is concerned. It is, therefore, 
important that the basis of comparison should be fair and uniform, 
but it is not a particularly simple problem to define what this 
uniform basis should be. It is evident, for instance, that for all 
practical purposes a station containing, say, four steam turbines, 
each of a normal economical rating of 2,500kw., is of larger capacity 
than a station containing two turbines each of a normal economical 


A.M. P.M. A.M. P.M. 
PEPSESESCSESCOSOS coooooopooooo 
6,000 6.000 
5, 00 5,000 
4,000 4,000 
3.000 | 8,000 
2:000 LAN NT e 
e e A R 3 
eee EB 
8050 5 pen 
5,000 
. 00 
3.000 TIEN 3,000 
9 à 
1 — i000 
ss E . 
6000 . D 
b, í 
A55 E S PR DR jp 
3,000 EM 8,000 
2,000 2. 00 
2 1 uu BERG BS ied i 
J eo Ce M 
he 000 a 5,000 8 
4000 4,000 
3,000 a 3,000 
2,€00 z 2,000 
a i a OD DDR SEREN a E 
em Os ESTE ES RE 9000 
5,000 Ed 5,000 
900 EI -T ps Rom 
3,000 ce - $.000 
2,000.— Sa V 2,000 
El m 3 192 
n E x 
sooo June | | || E 3500 
4,00 MIS Es [aoro 
soo LE H 300 
2, 00 122 B p 2,000 
1,00: EE S 1,000 
0 EE E a 0 
2228228289 832 2295 SEP 2 5 225 5 8 9 
2 o 00000-70252 RATS DS NOH We DS 1 
A.M. PM. A. M. P. M 


Fro. 7.—Loap Curves ow Tyrrcan Day ron zach MoxrH IN 1903, 
NEPTUNE Bank Power Station. 


rating of 5,000kw., while these steam stations are respectively of 
larger capacity than a gas-engine station containing four units of 
2,500kw. normal economical rating, or two units of 5,000kw. normal 
economical rating. There are eight different ways in which a station 
may be rated :— 

1. On the basis of the maximum possible load which the station 
is capable of dealing with continuously, making no allowance for 
spare plant. | 

2. On the basis of the maximum economical load which the 
station is capable of dealing with continuously, making no allow- 
ance for spare plant. 

3. On the basis of the maximum possible load which the station 
is W of dealing with continuously, less an allowance for spare 
plant. 

4. On the basis of the maximum economical load which the 
station is capable of dealing with continuously, less an allowance 
for spare plant. 

5. On the basis of the maximum possible load which the station 
is capable of dealing with for a short period, making no allowance 
for spare plant. 


6. On the basis of the maximum economical load which the 
station is capable of dealing with for a short period, making no 
allowance for spare plant. 

7. On the basis of the maximum possible load which the station 
is capable of dealing for a short period, less an allowance for spare 

lant. 

z 8. On the basis of the maximum economical load which the 
station is capable of dealing with for a short period, less an allow- 
ance for spare plant. 

Of the above, No. 4 would seem, at first sight, to be the most 
reasonable—ti.e., rating the station on the basis of the maximum 
economical continuous output, making due allowance for spare 
plant. This would certainly be correct if we were dealing with 
load-factors of 100 per cent., as, of course, in such cases practically 
the only value of overload capacity is for dealing with a sudden 
emergency due to the failure of one of the running units. As, how- 
ever, we are considering essentially a station for power supply where 
the load-factor over the year may be expected not to exceed 25 to 
30 per cent., low cost of production will be facilitated by the engi- 
neer considering capital expenditure rather from the point of 
view of the most economical way of dealing with the peak-load, or 
in other words, if in estimating the capital cost he considers that 
the rating of the station is based on its maxımum possible output 
for one or two hours—that is to say, on the basis of No. 5. The 
authors consider that by proper attention to spares and overload 
capacity the cost per kilowatt of maximum output of a power 
station can be reduced from 20 to 40 per cent., depending, of course, 
on the load-factor to be dealt with. 

The selection of a suitable size for the generating units is a ques- 
tion which is intimately associated with that of spare plant and 
capital cost, more particularly where future extensions are taken 
into account. That the number of units should be kept as low as 
possible (especially with steam turbines) may be taken as axiomatic ; 
and this, of course, points to units of large size. On the other hand, 
a limit is set to this reduction in number by the following factors :— 
(a) The amplitude of load variation throughout the 24 hours, or at 
different seasons of the year. (b) The capital cost of spare plant. 
In general, a solution which meets (5) will also be consistent with (a). 


(4) AUXILIARY MACHINERY. 


A careful analysis of the repair and labour accounts of any power 
station, especially one where steam turbines are installed, shows 
that a very large percentage of the items are accounted for by the 
auxiliary machinery and apparatus. When we also consider that 
they represent about 10 per cent. of the total power installed in the 
station, it is evident that, in order to fulfil the essential conditions 
we have laid down, it is worth while devoting considerable attention 
to the choice and arrangement of this apparatus. When a main 
unit is running, the whole of the corresponding auxiliary plant is 
operating at practically full load, whatever be the load on the main 
unit. As a consequence, the auxiliaries are responsible for about 
15 per cent. of the total coal bill of the station—due regard, there- 
fore, should be paid to their economy. 

After making a careful balance-sheet of the respective merits of 
steam and electrically-driven auxiliaries, it will be found that it is 
impossible to lay down any hard-and-fast rule which will apply to 
all cases or to all classes of auxiliary machinery, partly on account 
of the widely-different conditions under which the machinery has 
to operate, and partly on account of the effect which the general 
design of the station has on this question. For instance, the 
American practice of omitting economisers leads to the adoption of 
steam-driven auxiliaries exhausting into feed-water heaters, while 
as economisers are almost universally installed in English and Con- 
tinental practice it follows that there is less gain to be derived from 
exhaust steam-feed heaters.* To adopt electrically-driven auxiliaries 
either involves that the capacity of the main generating units be 
increased by 10 per cent., or as an alternative that this amount of 
special generat ng plant be installed. In either case the cost of the 
additional generating plant must be debited against electrical auxilia- 
ries, as steam-driven apparatus merely requires the provision of 
the additional boiler capacity. 

It will almost invariably be found that, even apart from the 
question of reliability, it is best to adopt electrical driving for the 
machinery in the boiler house. The units are small, and if steam 
driven wasteful of steam and expensive in repairs and attendance. 

As to the circulating and air pumps, we are of opinion that here 
also electrical driving is preferable, save only in the case of stations 
having slow-speed reciprocating main engines, where the air pumps 
may with advantage be driven direct from the main sets. The 
circulating pumps have occasionally to be situated some distance 
from the station, in which case electrical operation is especially 
advantageous. 


* In this connection it may be noted that the installation of economisers 
offers more attractions with mechanical draught than with natural 
draught; in the former case the temperature of the flue gases at the base 
of the chimney need not be considered, and as a consequence they may 
be deprived of more heat, 
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The feed pumps are a more difficult problem. They operate at 
v riable speed, whereas all other 9 5 plant in the station 
operates at constant speed. In addition to this, steam feed pumps 
have for years been standardised— their first cost is low and their 
reliability high. They are needed even when the boiler fires are 
banked, and when no plant is running in the station; and though 
this last argument is admittedly not a weighty one, it would appear 
desirable to put down steam-driven feed-pumps for, at any rate, the 
first instalment of plant. That this system of having steam-driven 
feed-pumps at the commencements and electrically-driven feed- 
pumps for extensions has much to commend it is evidenced by the 
fact that it has been adopted in many cases, both in this country 
and abroad.* ` 


quent saving in switch gear, and also, we think, increased reliability. 
It will be seen that the 'bus bars are protected from any failure of 
the stationary transformer by the main machine switch (see Fig. 8). 
We now come to the question of excitation—one which has 
always attracted considerable attention. Numerous attempts have 
been made to run each exciter from the main shaft of its own 
alternator, but this method has not been generally adopted, chiefly 
due to the fact that in any variation of speed this variation, and the 
variation of the exciting current, have a cumulative effect on the 
bus bar voltage, and this effect is heightened by the unstable nature 
of a small low-speed direct-current machine. The authors are, how- 
ever, of opinion that with high-speed engines, and more particularly 
with steam turbines, any difficulties there are may be readily over- 


Fic. 8.—DIAGRAM SHOWING COMPLETE UNIT SYSTEM FOR OPERATING AUXILIARIES. 


A Ash-handling Motor. P Potential Transformer. G Main Generator. 
C Current ormers. AP Air Pump. S Stoker Motor. 
F Fan Motor. C P Circulating Pump & Motor, APM Air Pump Motor. 


There are four obvious methods of driving electrically the auxiliary 
machinery :— 

1. From the main ’bus bars. 

2. From the main ’bus bars with a reserve battery. 

3. From separate generating sets. 

4. From separate generating sets, with the addition of a connec- 
tion to the main 'bus bars to meet emergency conditions. 


Of these (1) is the simplest method, the objection being that a 
total failure of supply stops not only the main units, but the 
auxiliaries—thus extending the duration of the failure owing to the 
necessity of again starting up the auxiliaries before the main units 
can be got under way. i 

The second alternative has the advantage that the auxiliaries can 
always be kept running even though the main plant be shut down. 
It is, however, more complicated than (1), particularly in an alter- 
nate-current station, as it involves the interposition of a motor 
generator between the 'bus bars and the battery. 

The most flexible system is (3), especially when the station is of 
sufficient capacity to justify the erection of auxiliary generating 
units of reasonable size. There still exists the possible danger due 
to failure, this can either be met by the instalment of a battery or 
by taking current in emergency from the main bus bars on the 
lines of (4). This latter method offers many advantages, as it is 
preferable that the motors installed should be of the polyphase type. 

If polyphase motors be adopted and if, as would appear desirable, 
steam feed-pumps are installed in the first instance, then as con- 
tinuous current is required for excitation both the feed-pumps and 
exciters may be left out of consideration, and it is of less importance 
than it otherwise would be to guard against failure of the polyphase 
auxiliaries. It is therefore justifiable, with the ultimate adoption 
of (4) in view, to start the first instalment of a power station with 
polyphase auxiliaries operated through stationary transformers from 
the main 'bus bars, without, for the time being, providing any alter- 
native source of supply, the separate generating unit for operating 
auxiliary plant alone would not be installed until justified by the 
load. In other words, method (1) may be adopted in the first 
instance with the idea of ultimately arranging for (4). 

There is & further possible method—an extension of the com- 
plete unit system—which possesses many attractions, though, so 
far as we know, it has not been used anywhere. It consists in 
driving the whole of the auxiliaries from the particular main unit 
which they serve by connecting stationary transformers direct to 
the alternator terminals, these transformers being of sufficient 
capacity to operate air pumps, centrifugal pumps, stoker, induced 
draught fan, and even, if desired, feed pumps —all in permanent 
connection through a switch with the main unit. In starting up, 
the switches controlling air pumps and centrifugal pumps may be 
left in and the field of the main generator excited. These auxiliaries 
would then start up with the main machine, just as if they were 
mechanically coupled or geared to it. Flexible connections would 
be provided so that motors, feed pumps or induced draught fans 


could be used as spares for other sets, but normally each main unit 


would deal with its own auxiliaries and would be independent of all 
others. The chief advantages offered are simplification and conse- 


* The balance of advantages would still further lie with electrically- 
driven auxiliaries if it were possible to obtain efficient rotary feed and air- 
pumps. There is no inherent difficulty in designing the former, and they 
have been installed in various places. 
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come, and that the simple arrangement of coupling the exciter to 
the end of the alternator shaft may be safely adopted. 

The modern practice of operating all switch gear electrically 
almost necessarily involves the use of a small battery. It is con- 
venient to utilise this battery to excite the fields of the direct- 
coupled exciters—it may also be used as a spare to meet the 
Possible failure of one of the exciters. Such an arrangement 
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earried out is shown in Fig. 9. Here two batteries are installed, 
from one or other of which the exciter field current is normally 
supplied, but should an exciter break down the battery may be used 
for exciting the alternator direct. Two batteries are [installed so 
that there may be no variation of exciting voltage while one is 
being charged, and the batteries, in addition to supplying current 
for excitation and for operating the electrical switches, can feed the 
emergency lighting circuits throughout the station. Í 
(To be continued). 
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ALTERNATORS IN PARALLEL.* 


BY H. BOHLE. 
(Concluded from page 24.) 


Tt will readily be seen from the preceding remarks that the 
asynchronous generator has several distinct advantages over the 
synchronous machines, not only as regards parallel working, but 
also considering cos $. It has, however, one great disadvantage— 
the machine is too expensive, on account of the large amount of 
copper required for the rotor, and only in special cases will this type 
of generator be able to compete with the ordinary synchronous 
machines. Mr. Heyland has, however, vastly improved upon his 
earlier type, and his new type of compensated and self-exciting 
generator looks more like a synchronous machine, but it combines 
the good qualities of both machines, while the great disadvantage of 
the asynchronous generator—viz., its high price—is overcome. 

A general diagram of this machine is shown in Fig. 55. For 
further details the articles of Kolben and Heyland, in the Electro- 
technische Zeitschrift and The Electrician, 1908,{ may be referred to. 
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Fra. 55. 


Now connect a synchronous generator in parallel with an 
asynchronous generator, see Fig. 56. (See Asynchrone Genera- 
toren,“ by C. Feldman.) Let SG be the synchronous generator, 
and AG the asynchronous machine, both being connected to the 
same mains. The impedance of the net between two wires, 
I,— v 72+ (2xmil)?, where ni is the frequency of the stator current, 
r the resistance of the network between two wires, and J the induc- 
tion coefficient. The power-factor of this circuit is r/T,. With a 
terminal tension Er E, sin 2xn,¢. I, curries a current whose 
maximum value C = E,/I,, and whose instantaneous value 


Enr E,9zn,l 
Que mcs e dd hl i 
T? + (2274 L)? T? + (2mn,l)? X pedem? 


If, now, we connect to the same network an asynchronous 
machine (assume first a motor), the latter takes a current 
E,,P E 
P2＋ Q? P24 Q? 


a7 


X sin 2rn,t— X cos 2mmit, 


— — — 


* Paper presented at the Leeds Local Section of the Institution of 
Electrical Engineers, Jan. 21st. (See The Electrician of Jan. 22nd, p. 511.) 
+ The Electrician, Vol. LI., p. 969. 


| and the current delivered by the synchronous generator 


C,=C+C,= ( . E, sin 21nit 
p 


P2＋ Qt 
2mnil Q 
Cr + Pig) E. cos 2mn,t. (85) 
In this equation P — RI XEM where R, is the resistance 
n- 


of each stator phase, M the coefficient of mutual induction, and 
A the induction coefficient of rotor. 


L,4 —M?, 
A 9 
Li is the induction coefficient of the stator. 

The first expression of equation (35) represents the watt current, 
the second the wattless current of the synchronous generator. The 
equation shows, further, that the synchronous generator supplies 
the total watt current, and the total wattless current for the net- 


work and asynchronous motor. Let the indice n represent watt 
components, I wattless components, then 


Cm =C, + Con 
Ca = CI ＋ Ca i 


But now Can becomes negative when ne, the fre- 
quency of the rotor, becomes greater than n, If, 
therefore, the asynchronous motor is run at a 
higher frequency than that of the network it will 
supply watt current into the network, but the total 
wattless current is always supplied by the synchro- 
nous generator. 

If there are several asynchronous generators with 
such regulation, so that with increasing velocity 
they give increasing energy into the network, they 
may be joined in parallel without troubling about 
synchronism. The fastest running asynchronous 
generator will supply the most energy, the machine 
running accidentally synchronously, none whatever. 
But the latter will supply all the wattless currents, 
and its drop will n the whole network, 


Q=2rn, 


and (36) 


Fra. 56. 


because the asynchronous generators draw their excitation, indi- 
rectly, from the network, and adjust their pressures accordingly. 

Sometimes it may seem advisable to drive two alternators by 
one engine, synchronising on each occasion being then, of course, 
not required. The machines must be fixed upon a common shaft, 
in such a way that no synchronising currents will be produced. 
But this cannot be done by simple measurement, and one of the 
generators should be movable through a small angle, the exact 
synchronising position being found by trial. For this purpose the 
amperemeter, which will show the presence of any synchronising 
currents, must be studied, and the position of the inductor on the 
shaft should be altered, until the synchronising current has prac- 
tically disappeared. The distribution of the load takes place by 
means of the exciter regulator, similar to direct-current generators. 
It is seen the proceedings are here extremely simple, but generally 
the arrangement is not & very economical one. If the load is fairly 
constant a single large set is preferable, but if the machines are 
only partly loaded for any length of time, two separate sets are 
more economical. To this must be added that, on account of load 
fluctuations, one or the other machine will tend to take up a leading 
or lagging position, but cannot do so, as both machines are fixed to 
the same shaft. "The result will, however, be continual twisting of 
the shaft, which necessitates very large shaft dimensions. 
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The proceeding of switching alternators driven by gas engines 
into parallel, is even more difficult than in the case of steam- 
driven plants. This is partly due to the great speed variation, 
and to the fact that the coefficient of speed variation varies 
according to the load. This latter difficulty may be overcome 
by aog the incoming machine artificially, so that both 
machines have the same coefficient at the critical instant. An 
artificial load may be obtained by means of metal resistances, 
switched in step by step. For large machines this necessitates 
extensive resistances. A simpler way is shown by Dettmar 
(E.T.Z., 1899), who uses a foucault brake, which acts upon 
the flywheel (see Fig. 57). The magnet is excited by direct 
current, the load being regulated by means of a regulating resistance. 
The heat produced by these currents is kept low by the air currents, 
especially as the proceedings last only a short time. On account of 
the artificial load, the regulator of the engine has a position which 
corresponds to the load, so that the machine will take over part of 
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the load of the other machine immediately. The foucault brake 
acts at the same time as a damper, diminishing the mechanical 
fluctuations. 

It has been shown above that the coefficient of speed variation 
plays a very important part as regards alternators in parallel. It 
may now be interesting to know how to determine this coefficient 
experimentally. This determination isthe more difficult the smaller 
the coefficient. Let us, for instance, assume that a coefficient of 
about yj; has to be determined with an accuracy of 10 per cent. 
This means we must determine the ,,$s; part of the mean velocity. 
It will be obvious that this is not an easy matter, and that the 
apparatus used for the purpose must be extremely sensitive. A 
large number of methods have been invented to accomplish this 
purpose, but nearly all of them are more or less useless. It is 
essential that the apparatus has no slidiug or elastic parts, and it 
must allow the elimination of changes in the time of the revolu- 
tons. The only méasurements which have any claim to a fair 


amount of accuracy are electrical determinations, and eveu these 
mus be relied upon when the coefficient of speed variation is less 
t . 

A method which has been used in America by the engineers of 
the General Electric Co. is shown in Fig.58. A cycle wheel is fixed 
on the shaft of a small direct-current generator. The rubber tyre 
is pressed against the flywheel of the engine, and the excitation of 
this generator is such that its E.M.F., corresponding to the mean 
speed, is equal and opposed to the pressure of a battery, B,. 
Between the armature of the generator A and the battery B, is 
joned a Weston voltmeter, with a low reading scale. It will be 
evident that, if the flywheel rotated at a uniform speed equal to the 
mean, the voltmeter would show no reading; but, as the flywheel is 
rotating with a varying speed within a revolution, the voltmeter 
needle will oscillate, the amplitudes from the zero position being a 
Measure of the variation of speed. A fair amount of accurac has 
been claimed for this kind of measurement; but,if it is remembered 
that a direct-current generator of the most uniform speed will give 


oscillating pressures, due to short-circuiting of some of the coils when 
passing under the brushes, irregularities in the magnetic field and 
arrangement of the coils on the circumference of the armature, it 
will be obvious that the accuracy of the measurement will, after 
all, be low. 

Another way is shown in Fig. 59 (Dr. R. Franke, E.T.Z., 1901), 
which is an improvement on Fig. 58. The armature A and the indi- 
cator I are coupled to the engine, the indicator closing the circuit 
once in a revolution at a definite crank position, causing a deflection 
on the galvanometer G which is proportional to the instantaneous 
peeve at this instant, hence also to the corresponding angular 
velocity. 

By bringing the brushes of the indicator into different positions, 
the circuit will be closed at a different time. This method would 
be very accurate, if the time of a revolution would not change, but, 
on account of this, the instantaneous velocity changes with each 
revolution, so that the pressures for the same brush positions are 
not constant at different times. To avoid this fault the arrange- 
ment of Fig. 60 may be employed; in which the influence of the 
changeable time is considered. Here the pressure of the armature 
A is closed by the high resistances R, and H4. There are thus two 
circuits. On account of the drop in R, the back pressure Ei (at the 
instant the circuit is closed) is compensated, say, by means of the 
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galvanometer G,. The pressure E, is compensated similarly and, 
as shown, by means of galvanometer G, which should possess 
a periodic damping and a fairly large periodic time. Galvanometer 
G, shows therefore only changes in the number of revolutions, or, in 
other words, the changes in the time of & revolution. Observations 
must be made in circuit I at the time when the galvanometer G, 
shows no deflection, all observations will then correspond to the 
same time. It is seen that two persons are required to do the 
experiment, which requires a great deal of time and patience. 
Irregularities in the pressure, due to the construction of the experi- 
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mental generator, must, of course, also be eliminated beforehand. 
Very small coefficients, that is to say those below 4j, cannot be 
determined. 

To switch alternators in parallel phase lamps, or phase meters, 
are used, by means of which it can be seen when the machines are 
in synchronism. These lamps, or meters, do not, however, show 
whether the incoming machine is running too fast or too slow, and 
the engine driver has to find this out by trial. This is simple 
enough, but not always convenient, and a velocity meter would be 
better. If we connect between the contacts of the switch in Fig. 61 
three lamps, they will glow in the succession 1, 2, 3, if the machine 
runs too fast, and 8, 2, 1, if the generator runs too slow. When 
the machine is in synchronism with the network lamp 3 is dark, 
and lamps 2 and 1 burn at half-full incandescence. If the lamps 
are arranged in a circle the succession of illumination may be 
marked by arrows (see Fig. 62). It is, however, not always easy to 
see the succession of illumination, and a pointer would be preferable. 
An apparatus which has this adyantage has been constructed by 


94 


. THE ELECTRICIAN, MAY 6, 1904. 


Dr. G. Benischke. It consists of six iron cores, having suitable 
windings, arranged in a circle and connected up similarly to the 
lamps in Fig. 61. Above their poles a little armature is rotated 
which follows the magnetisation of the cores, the pointer showing 
the direction of rotation (see Fig. 63). 

Another velocity meter is shown in Fig.64. It consists of a fixed 
part, M, and a movable system, m. M 1s fed from the 'bus bars or 
from machine I., while the movable part m is fed from the incoming 
machine II. The connections of both parts are such that, as long 
as the machines are in synchronism, the fields caused in both 
windings rotate synchronously. A turning moment is only produced 
when the frequencies are different. The direction of rotation will 
be the same as that of the M field if machine II. is running below 
synchronism, and the direction will be opposed to that of the field 
if machine II. runs faster than I. (We have here similarity to an 
induction motor.) If, now, there is fixed upon the axis of the 
movable part a pointer with a signal disc, the man at the engine 
will be able to regulate his machine according to the direction of 
the moving pointer. When it passes slowly in front of the indicator 
disc I the machine will be in synchronism, and the switches may be 
inserted. ＋ corresponds to fast and - to slow. 

The oscillations, of which so much has been heard, may be 
studied by means of the apparatus shown in Fig 65. (This 
apparatus was shown by Prof. Górges, at the last meeting of the 
Verband Deutscher Electrotechniker.) A horizontal ft is 
oscillated, by means of crank and connecting rod, from a lower 
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lying shaft, in such a way that the oscillations describe nearly sine 
curves. The amplitude is shown by means of a pointer fixed to the 
shaft. Upon the oscillating shaft rests, by means of ball bearings, 
a heavy disc, coupled to the shaft by two clock springs. With the 
upper shaft fixed the disc will describe free oscillations when 
brought out of its position of equilibrium. A scale on the disc will 
show the amplitude of the oscillations. These oscillations may be 
damped by electromagnets near the circumference of the disc 
The damping can be regulated by connecting a regulating resistance 
in series with the magnet windings. Resonance may be obtained 
by rotating the lower lying shaft at such a speed that the times of 
free and forced oscillations become equal. Also interference of 
oscillations may be seen. 
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. TBAM-BRAILS AND RAIL BONDING.* 
| BY PERCY s. SHEARDOWN. 


When electric traction first came to the front it soon became 
obvious to the pioneers that more had to be done than simply equip 
cars with electric motors and controllers in place of the horse or 
mules which had previously been used, and among other things 
that very soon gave trouble was the car track as laid for horse 
haulage, and when we consider the changed condition of things 
this is not to be wondered at. One of the old type horse cars com 
plete weighed about 3 tons, and was pulled quietly over the track 
at an average speed of somewhere about 6 miles an hour. With 
the new order of things the weight of electric cars quickly increased 
from 8 to 12 tons, and carried a dead weight in the form of living 
passengers from 8 to 5 tons. The cars were propelled through the 
wheels at a speed which in the States quickly ran up to the vicinity 
of 15 to 25 miles an hour, and under these changed conditions 1t 
does not seem very strange that the old track work should com- 
plain. It was not, indeed, so much the track as a whole that had 
to be re-designed as the supports at the ends of the rails or rail 
joints. The latest form of track for horse-car work comprised a 
girder rail of a weight as high as 60lb. or 70lb. per yard laid on a 
6in. bed of concrete. This is more or less standard practice for 
electric tramway roads to-day, except that the weight of the rails 
has been somewhat increased and also the length of each section of 
rail; but trouble with joints immediately developed, the pounding 
action of the heavy cars travelling at a high speed causing the ends 
of the rails to become depressed, and this started matters rapidly 
from bad to worse, as wheels dropped into the ever-increasing 
depression. This to a large extent was got over by using heavier 
and more rigid fish-plates, which were more carefully fitted to the 
web and underside of the rail and allowing more bearing at these 
places. In many cases sole-plates also are used, being bolted or 
clamped on to the bottom flange of the girder rail, but the fish- 
plates still being held in position by large fish bolts and nuts. But 
as everyone who has had anything to do with bolts subject to any 
form of vibration is aware, there is always a tendency for the nut 
to slack back, and it occurred to a good many manufacturing con- 
cerns interested in this class of work, and also to many street rail- 
way engineers, that a solid form of joint or continuous rail should 
be most acceptable, 

Some people may think it strange that such trouble should be 
met with in electric tramways when steam railroads carrying much 
heavier rolling stock and travelling at much higher speeds, and 
also using lighter rails and fish-plates, should be practically free from 
this trouble; but a small amount of consideration will show that 
the conditions are absolutely different. The difficulty is not in 
making a rigid joint with the ordinary fish-plates and bolts, but in 
keeping the fish-plates tight up to the rails, and on railways where 
the rails are not buried, this process of tightening up the bolts is 
continually going on. Added to this, the ordinary railway practice 
where the rails are fastened down to wooden sleepers laid on ballast, 
there is an amount of spring and go through a long section of truck 
which is quite absent in a 6in. or 7in. girder rail laid on a solid bed 
of concrete. 

There have been many forms of solid or continuous rail joints 
thought out and patented, but the only three which have had any 
amount of use in practice are known as the Falk cast welded joint, 
the electric welded rail joint (with which is associated the name of 
the Johnson Company and later the Lorain Steel Co.), and more 
recently a system of producing a cast welded joint by a method 
known as the Thermit” system. The Falk cast welded joint was first 
put to practical use in St. Louis. the operation being carried out by 
the Falk Mfg. Co. of Milwaukee in the year 1894, and during the 
following six years this process was very largely employed, over 
600,000 joints being made by this company alone; and many of the 
large street railway companies in the States worked the process 
themselves under licence from the Falk Company. The method of 
proceeding was as follows :— 

The ** Falk" System.—This consists in casting an iron sleeve 
round the sides and bottom of rail joints, the rail ends being first 
placed firmly together. In cases where they do not absolutely 
touch, thin plates of steel are driven in between the heads of the 
rails before castiug. Before fixing the iron moulds, the sides and 
bottom of rail are cleaned. The cast iron used is of special chemical 
composition to give good results, and is run at a much greater heat 
than is used in making ordinary castings. The cast iron running 
into the iron moulds cools rapidly on the outside surtace, thus 
causing a tremendous pressure to be exerted on the metal, which is 
still in its molten state, in contact with the web and foot of the rail. 
As the metal is poured in from one side and comes in contact with 
the web or thinnest part of the rail at its greatest heat, this part of 
the rail is brought to a white heat, and, owing to the pressure 
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exerted on the molten cast iron, this is practically forced into the 
interstices of the steel, thus not only making a thoroughly good 
mechanical joint, but also ensuring a good electrical joint. Although 
not actually welded—as it would be impossible to weld cast iron to 
steel rails, the result obtained is practically equivalent to a weld, as, 
if the cast iron is torn away from the web of the rail it always brings 
away part of the rail with it. On examining a welded joint which 
has been sawn through, the section of the web of the rail can no 
longer be clearly distinguished, and it is impossible to say where the 
cast iron ceases and the web of the rail commences. 

The cast iron must necessarily be melted close to where the work 
is being done, and for this purpose a regular outfit is required. The 
apparatus consists of a small cupola with the necessary steam 
engine or turbine fitted to a truck to be drawn by horses; also a 
sand blast machine. The Falk Company claim that the sand-blast 
method of cleaning the rail ends was perfected by them in 1897, and 
state that this has proved to be the most satisfactory manner of 
getting the rail in condition for a perfect joint. This machine is 
operated by an electric motor driving an air compressor. This, at 
a pressure of about 201b. throws a stream of sharp sand at & high 
velocity against the sides and bottom of the rail end, removing all 
scale and rust, and leaving the surface clean and bright and in 
perfect condition for amalgamation. In repairing the worn-out 
joints of old rails subsequent to the process of pouring the metal, 
various forms of clamps are used which regulate the amount of rise 
in the rail, reducing the surface to be dressed down to & minimum. 
After the joint is made, a special machine consisting of a flexible 
shaft grinder and an electric motor is put in operation, with the 
result that the finished job on old track presents, it is said, as 
smooth and even surface as can be produced. In addition to its 
strong mechanical construction, it is claimed that the electrical 
conductivity of the joint when cast welded in this manner is greater 
than the conductivity of the rail itself, and, from what I can learn, 
this is substantiated by evidence given from independent engineers 
who have had this system of rail-joint under their personal notice. 

The section of the cast-iron joint is so designed as to have at least 
the same tensile strength as that possessed by the rail. The cast 
welded joints are generally about 14in. long, and the weight of the 
cast iron varies in accordancé with the weight of the rails, from 
70lb. to 140lb. per joint. 


The next system to be described is the one being used on the 
Dalkey section of the Dublin United Tramway Co. at the present 
time. 

The Lorain Steel Co.’s Method.—This method comprises three 
distinct operations. The machinery is mounted on self-contained 
cars of suitable design, each equipped with its own motors for loco- 
motion. The running gear of these cars is provided with threaded 
axles, so that the machines can be used to weld track of different 
gauges. New rails may be welded either before or after the paving 
is in place, space being left at the joints to permit the entrance of 
the welder. In old rails the paving is lifted around the joints, and 
the fish-plates and bond wires being removed, the rail ends are then 
raised to the proper level. 

In the welding process the first operation is that of the sand 
blast, by means of which all dirt, rust and foreign matter is removed 
from the rails at the places where the welds are to be made, and 
from the corresponding points on the bars used in making the joint. 
The apparatus for this work consists of a 10 f. p. motor sad ny: Fone 
air compressor, a tank for the storage of air and a bin for holding 
a supply of sand. A sand mixer of the Tilghman type is also pro- 
vided. By means of a hose and nozzle the operator directs the 
blast of air carrying the sand against the rail until all foreign matter 
has been removed. The bars are similarly treated, and the joint 
is ready for the actual operation of welding. 

The apparatus for welding is carried in two cars coupled together 
by a special form of slip coupling which permits a sufficient range 
of movement for the car carrying the welder proper to be moved 
from one weld to another of the three welds necessary in making a 
joint without the necessity of moving the second car. The welder 
itself is hung from a bail on & crane extending out beyond the end 
of the car. This crane permits of lowering and raising so that the 
jaws of the welder can engage the sides of the rail, and also can 
shift the welder from one side to the other to engage both rails of 
the track. The crane is operated by friction clutches from a shaft 
in the car, which is kept running continuously by a 5 H.P. motor. 
This motor also drives a small rotary pump for regulating water 
through the water transformer and the faces of the contacts to keep 
them cool. After the water has passed through the welder it goes 
to a cooling tank on the top of the car. The welder itself is an 
alternating-current transformer, the primary winding of which con- 
sists of two coils in parallel of 44 turns each. The secondary winding 
is so made as entirely to enclose the primary coils, which are insulated 
with oil. On each side of the transformer and supporting it, but 
insulated from it, are the two large levers hinged together about 
two-thirds of the distance from the top, for transmitting the neces- 
sary pressure to the weld. These levers are connected to the top b 
a hydraulic jack. A hand pump for forcing the water into she sacle 


is bolted to one lever. A pressure of 4,100lb. per square inch is 
obtained on the 83fin. diameter rams of the jack, the leverage on the 
arms increasing this, so that about 37 tons pressure is developed at 
the weld. 

In making a joint flat rolled steel bars are used, having at each 
end & boss or projection on one side, which forms the contact point 
between the bars and the web of the rail, and confines the. welded 
area to these sections. A flat strip of steel, zin. thick and lin. wide, 
is placed across the middle of the bars on the same side as the 
bosses. The bars are supported in the middle on small blocks and 
placed across the joint, so that the strip engages the web of both 
rails. The middle weld is a vertical one, and made the full width 
of the bar; the end welds are horizontal. 

The welding train of two cars is moved up to a joint, the welder 
is swung into place and the jaws made to press against the bars on 
each side of the rail. The current is then turned on and flows from 
contact to contact through the bars and the rail web. By altering 
the pressure on the jaws the resistance of the several junctions is 
increased and the whole is soon brought to a welding heat. As soon 
as this stage is reached the current is cut off, and simultaneously 
the pressure is brought up to the full amount. Pressure is then 
lessened and the welder car moved back to bring the jaws opposite 
the first extremity of the bars. The same process is again followed 
here, except that when the final pressure has been applied it is held 
there and the weld permitted to cool under pressure until the metal 
is cooled sufficiently not to show any glow. The welder is then 
moved forward to the other end of the lar and the process repeated, 
after which the welder is raised and moved to the other side of the 
car to engage the opposite joint. 


A remarkably tough weld is secured by holding the pressure after 
the weld is made. It will be noted that only the end welds are: 
thus treated; as the centre weld is not subjected to the same stress 
it is not essential to have toughness there. 


. It has been found desirable to weld the end of the bars while the 
hars are in an expanded state. By making the centre weld first, 
and proceeding at once to the end welds without waiting to cool the 
centre weld under pressure the greatest elongation of the bars is 
secured. After the ends are welded and the bars cooled off they 
contract and exert a powerful pull to bring the abutting rail end 
together, thus closing the slightest opening and leaving practically 
no joint at all. It is at once apparent that this is an important con- 
sideration in the manufacture of a continuous rail, for if the abutting 
rail ends are not brought firmly together the metal in the head of 
the rail will have & chance to spread in service into the openin 
between the rails, and thus in time will cause a low spot in the rai 
head. Inasmuch as the bars are always in a state of tension, it 
follows that the rail itself enclosed between the bars is in a state of 
compression. Any contraction of the rail itself between the joints 
will be transmitted to the rail welds and it is, therefore, necessary to 
have these welds exceedingly tough to withstand the strain. The 
object of the centre weld is simply for vertical stiffness and to prevent 
any movement of the rail ends. The actual current used in welding 
is about 7 volts, and from 25,000 to 80,000 amperes. l 

In the car attached to the welder is carried a rotary converter for 
changing the direct current from the overhead wire to an alternating 
current. The direct-current side of the rotary will take current at 
from 825 to 600 volts from the wire, and by means of suitable 
regulating apparatus the voltage of the alternating side to the welder 
is kept practically constant at 800 volts. With regard to fluctua- 
tions of the line, with a line voltage of 500 about 225 amperes are 
required, or it takes about 125kw. to make a weld, the current being 
on about 24 minutes to each weld. 

The finishing operation in the process is grinding the head of the 
rail to true surface. In welding new rails there is Fittle occasion for 
the use of these machines. In old track where the rail ends have 
been battered, the receiving rail is purposely welded higher than the 
other. The grinder is then used to grind out the inequalities in 
the head of the rail and bring it to true surface. The grinder con- 
sists of an emery wheel mounted on a carriage having two rollers 
which are about 4ft. apart. The carriage is let down on the 
rail so that the rollers roll along the head of the rail, the 
emery wheel being over the uneven portion of the joint. The 
carriage is connected with a motor on the car by a swing frame, thus 
enabling the operator to move the emery wheel backwards and for- 
wards over the joint, while the car remains stationary. By means 
of a hand wheel, the emery wheel is gradually fed down, and it is 
moved forward and backward after the principle of a carpenter’s 
plane, until the whole surface is brought to a true level. With the 
final operation of grinding the joint is left complete. 

The work embraced in contracts undertaken by the Lorain Com 
pany in connection with electric welding includes the work of sand 
blasting the rails and bars, the supply of welding bars, the actual 
welding operations and the grinding of the rails afterwards to sur- 
face. The tramway authorities are required to remove the paving, 
take off the fish-plates and the old bond wires, and replace the 
paving after the operation is completed. It is of interest to note in 
this connection that by this process of welding it is not necessary to 


96 


disturb the concrete bed of the rails in any way, and the facility and- 
expedition with which the work is carried out certainly presents 
many advantages which tramway managers have not been slow to 
appreciate. | | 

As & continuous process, working day and night, it takes about 
18 minutes to complete a joint, and 80 joints in 24 hours is con- 
sidered a fair average. The bars used are lin. by 3zin., the length 
varying with the form of joint previously used. On new rails, 
where the ends are left blank especially for welding, the length is 
18in., on old rails the bars must be long enough to reach the old 
bolt holes and bond holes, in some cases requiring bars as long 
as 48in. 

Another advantage claimed for the electrically-welded joint is the 
high conductivity obtained by the use of this process. The electric 
welding bars are made of low carbon steel, and are, therefore, of 
low resistance, and the cross-section being large, the conductivity of 
the joints averages over 50 per cent. higher than the rail itself. 

The results obtained experimentally by the Lorain Steel Co. 
have been amply borne out by practice. Even with a strain of 
350, 000lb. we have never succeeded in shearing off a weld made in 
this way. On making a joint we use a bar lin. by 8in. having three 
bosses, as shown in the accompanying diagrams, and weld one bar 
to each side of the rail web. 

The trouble with regard to the breaking of the rails through the 
old fish bolts was largely reduced by reaming out the bolts, and it is 
interesting to notice that much more trouble was experienced in rails 
in which the holes had been punched than in those in which the 
holes had been drilled. 

( To be concluded.) 


BRUSH-GUTMANN INTEGRATING WATTMETERS 
FOR ALTERNATING CURRENTS. 


The Brush-Gutmann integrating wattmeter is of the induction 
motor type. The standard single-phase two-wire meters are for 
45 to 60, 100 to 115 and 200 to 220 volts. Meters above 100 amperes 
capacity are furnished with series transformers, reducing the maxi- 


Fic. 2.—MAGNET SHOWING SHUNT AND SERIES CoILs. 


mum current in the series coils to 5 amperes; those for use on 
circuits of over 250 volts have also a potential transformer. For 


three-wire circuits the standard two-wire meteris used. For meters. 


below 50 amperes the connecting box is made so that the series coils 
of the meter are connected to each of the outers. To meters above 
50 amperes a series transformer is attached, with two primary coils 
and one secondary. For balanced two and three-phase circuits 
the same type of meter as the single-phase two-wire standard is 
employed. 

Meters for primary circuits are similar in general design to the 
secondary meters, but the series coils and main terminals have extra 
high insulation and a potential transformer is provided, which may 
be placed in any convenient position. Meters above 50 amperes 
also have a series transformer. The standard pressures are 1,000, 
2,000, 5,000 and 10,000 volts. The capacities range from 24 to 
1,000 amperes. The standard frequency is 50 to 75 ~ per second 
for the 60-cycle meter, 80 to 100 ~ per second for the 90-cycle meter, 
115 to 140 for the 188-cycle meter. We are informed that variation 
of frequency and difference in wave form have no bad effect. Per- 
manent overloads of 50 per cent. or temporary overloads of 100 per 
cent. are said to be permissible, and loads of the lowest power- 
factors are recorded as correctly as non-inductive loads, 
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the self. induction of the shunt coil is as high as possible. 


| 
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. The loss in the shunt coil varies from 3 to 8 watts, depending upon 
the voltage and frequency, and the drop in pressure through the 
series coils is about 0°25 volt in small meters and less in.those of 
greater capacity. The readings, which are direct in watt-hours, are 


true within 2 per cent. from starting load to 50 per cent. overload 


for meters up to 50 amperes, and in larger sizes within 8 per cent. 
from starting to 25 per cent. overload. "Temperature changes have 
no effect from 40°F. to 120°F. 

Standard meters do not exceed 10}1b. net weight, and the overall 
dimensions are 8£in.long by 62in. wide by 6}in. deep for all capacities. 

The back of the meter 1s cast iron, while the front or case, and 
the cover for the small connecting box immediately below, are 
aluminium ; all interior brackets and clamps are of bright lacquered 
aluminium. The aluminium case fits against the base ledge of the 
cast-iron back with a deep groove, and a cementing material put 
into this groove makes an absolutely water tight joint. The holes 
where the connections go through from the connecting box at the 
bottom into the meter proper are filled with rubber gaskets, and 
the wood block holding the connections presses a thick layer of felt 
tightly against the wall between it and the interior of the meter. 
The dial window and the small window for observing the disc are 
also sealed, and all holes drilled through the back of the meter to 
receive screws, &c, are likewise sealed with plaster of paris to 
prevent tampering. 

A thin aluminium dise shown in Fig. 1, slotted in peculiar spiral 
lines, to obtain the highest possible torque acts as an armature, and 
is carried on a slender steel spindle. This spindle is turned and 
polished at the lower end to a fine ball-shaped pivot, and at its 
upper extremity carries a worm of special alloy which does not 
rust; motion is transmitted through the worm to the recording 
train. Owing to the weight of the disc and spindle being only #oz., 
the fine sapphire in the lower bearing is subjected to no appreciable 
pressure. The upper bearing for the spindle is simply a brass 
terminal. Its function is more that of a guide than a bearing, and 
it is practically free from friction. In case of accident to the disc, 
jewel or spindle, the armature can be removed without altering the 
calibration of the meter. 

Fig. 2 shows the permanent magnet which is built of laminated 
steel in two parts, the main magnet, body and the bridge. The 
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former comprises the larger part of the entire magnet mass, and 
stands vertically above the disc. The bridge is located beneath 
the disc and completes the magnetic circuit of the main magnet, 
except at the gap in which the dise rotates, and at a narrow 
gap towards the back, designed to make the bridge free from 
actual magnetic contact with the main magnet. The two gaps 
add slightly to the reluctance of the entire laminated magnet, 
but it is still so low that the magnetic flux is large, and aes 

n 
the bridge below the disc is a heavy copper band with a small 
gap on the lower side. On each side of this gap is a brass connect- 
ing block with a small set-screw; each block is drilled so that a loop 
of wire may be moved to any desired position, and clamped by the 
set-screws, thus bridging the gap. When the gap is closed in this 
way by the loop of iron or copper wire the secondary current 
induced in the closed circuit formed by the band and loop—when of 
the correct dimensions—reacts upon the shunt field just enough to 
cause it to be in apparent quadrature with the impressed E.M.F. 
—that is, the secondary current induced in the disc by the modified 
field are of the phase necessary to measure the true energy in the 
circuit when these currents are acted upon by the field of the series 
coils. The loop of wire used to bridge the gap is long enough to give a 
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wide range of adjustment, and the necessary alteration of the loop 
from the 60 to the 138-cycle position, or vice versa, is quickly and 
easily effected. On the inner side of the main magnet, and held on 
the part connecting the back and front legs, is the friction-compen- 
sating piece or light-load adjustment, which is moved in a vertical 
direction by means of a screw working against a small lug on the side 
of the large bracket carrying the laminated magnet and series coils. 

The back leg of the laminated steel magnet carries the shunt- 
energising coil, held in place by projections on the aluminium side- 
straps of the magnet. The shunt coil is wound according to the 
voltage with proportionately less or more turns, to get as much 
self-induction as possible in the small space. There are two series 
coils in the meter, carried on the main bracket at such a point that 
they have a maximum effect in producing rotation of the disc. The 
cols are held by small aluminium clamps, screwed firmly to the 
bracket, and are as small and light as the required field strength 
permits. Few turns are used, so that no inductive drop in the circuit 
at heavy load is caused; the field strength at any load is exactly 
proportional to the current flowing, and a straight-line characteristie 
is obtained for the meter. 

The train is very carefully constructed. The plates are of sheet 
brass, and the recording mechanism produces the least amount of 
friction possible, owing to the accurate method of cutting the teeth 
inthe wheels and pinions. The lettering upon the white enamel 
dial is heavy, plain and easily read at a distance. The connecting 
box is below the meter proper, and cast in one piece with the main 
back, so that the lid covering it comes just at the back of the ledge 
on the aluminium case. The lid is sealed effectively by means of the 
small lug on its lower edge and the screw which holds the lid when 
closed. The lid is swung from the upper left-hand corner, and when 
dropped down gives ready access to the terminals. 

The Brush Company, who are manufacturing the above meter, 
are also making a portable apparatus for testing alternating-current 
wattmeters, either in the station or on the consumer's preniises. 
It is designed for use with & standard indicating or integrating 
wattmeter with, when convenient, a standard voltmeter. The 
apparatus includes two non-inductive resistances and a water 
rheostat for light loads, together with a transformer for heavy 
loads, the whole being complete with switches and terminals. The 
resistances absorb 100 and 80 (or 50) watts respectively, and the 
range of the water rheostat is 5 to 40 watts. The various terminals 
are plainly marked with.small plates, making it very simple to 
connect the set for use. The standard set is of a convenient size 
and shape, being 104in. long, m broad and 9in. deep. The box is 
of polished wood with a strong leather handle and self-closing lock, 
weighing complete 15h. 
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ROYAL COMMISSION ON LONDON TRAFFIC. 


Thursday, April 8. 

Mr. G. C. CUNNINGHAM, general manager of the Central London 
Railway, said that cheap and rapid transit was the great want of the day 
in London. There were three possible modes of obtaining this. First, 
there was the elevated system, but although a very complete means of 
communication could be carried out at a comparatively low cost of con- 
struction by this means, the appearance of the structures was so much 
against its adoption that serious attention could hardly be given to it. 
Secondly, there was the surface system, which, although convenient for 
outlying and suburban districts, could not be carried to the centre of 
London or through the narrow streets of the City, where rapid commu- 
nication was necessary. Surface tramways also lacked sp:ed owing to 
the delay by interruptions of cross traffic. The carrying capacity of a 
iram system was also much below that of a tube railway. There remained 
the underground system, to which ali the objections stated to the other 
two systems did not apply. The two methods of underground construc- 
tion were by shallow subways and deep tube. The advocates of the shallow 
subway claimed that the trains could be more quickly and easily reached 
by passengers, and that it could be more easily ventilated. While pre- 
pared to grant the first claim, he regarded the second as more doubtful. 
His objections to this system were its great cost and the long and 
extremely harassing disturbance to the streets during construction. 
With a deep tube railway all this disturbance during construc- 
tion was absolutely avoided. Another valuable fact in tube construc- 
tion was that the lines could cross above or below each cther 
without the least difficulty, and in a manner which no other system 
could do. Looking at the matter from various points of view, therefore, 
he was of the opinion that the deep-tube system was the one best suited to 
carry out a comprehensive and complete scheme for London. One of the 
chief difficulties to be guarded against in tube railways was fire, but in his 
opinion this was more surely obtained by constant vigilance, and the 
maintenance of perfect fire appliances, than by any initial difference in 
construction, except, of course, that the use of combustible matter should 
be reduced to a minimum. A shallow subway, however, could have just 
as disastrous a fire on it as a deep tube. After dealing with the precautions 
taken on the Central London Railway, witness continued that as a further 
precautionary measure he had designed, and the company had constructed, 
six steel cars. The frames, outside paneling, and the roofs were all of 
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steel, the latter being lined on the inside with asbestos millboard. The 
floor also was of steel framing, with boards, and the inside paneling of 
the cars was all of ** Uralite." The consequence was that in these cars 
there was scarcely anything that could burn, and certainly nothing to 
start a conflagration. Another advantage of these cars was that owing 
to the thinness of the walls, from 4in. to 5in. additional internal 
width was obtained. The lifts on the Central London Railway worked 
well, the cost of operation amounting to about pyd. per passenger. 
Doubtless, if this could be eliminated there would be a valuable addi- 
tion to the net revenue, but it was one of the necessary expenses 
of the deep tube system. He did not desire to lay out a complete 
system of tube railways for London, but certain principles seemed to him 
to be of weight in the consideration of any complete system. In the first 
place, the traffic to be provided for was mainly a traffic coming into the 
heart of London in the morning and out again in the evening, and not 
one passing throug from one side of the City to the other. To meet this 
condition of affairs it appeared to him that elongated double track loops, 
about 6 or 7 miles in length, taking in a breadth of half a mile, round 
which trains could run all day in both directions, and extending from the 
outskirts to the centre of the City, would be the fundamental idea for the 
construction of the system. Such a loop as was proposed by the exten- 
sion of the Central London to Liverpool-street and then back by the 
Strand, Piccadilly, Knightsbridge.road to Hammersmith, and thence to 
Shepherd's Bush, gave a fair notion of what was indicated. Various 
loops might come in from various quarters —north, south, east and west— 
and they would be crossed by subsidiary lines, to and from which com- 
munieation would be made from interchange stations. But each loop 
would be complete in itself, and there would be no physical junction with 
other tube lines, nor should any attempt be made to bring in the trains of 
other railway companies, as this would only cause disturbance without 
affording accommodation of practical value. In some instances, instead of 
& loop, double lines running in and reversing—as on the system at present 
used—would be sufficient, but the amount of service that could be given 
on this compared with a loop was definitely less, and the possibility of 
transforming this into a loop in future to meet increased traffic should 
be kept in mind. The distance to which any loop or line should go 
out to the suburbs was a question that would have to be decided for 
each particular case. In this way means would be afforded for getting 
from any one to any other part of London rapidly and at a moderate 
price. In a lengthy discussion on the public usefulness and financial 
success of any tube system, witness gave it as his opinion that this would 
depend upon the rate of fare charged, and looking at the matter from 
the point of view of the working community, he was of the opinion that 
low fares for long distances, and not low fares for short distances was 
the policy to adopt. In eupport of this he described the policy of the 
Central London Railway, and pointed out that the average receipt per 
passenger was more than upon any other of the London urban railway 
companies, being 1:86d. as against 1:78d. on the City and South London 
Railway, 1:50d. on the District Railway, 1:64d. on the Metropolitan 
Railway and 1:55d. on the North London. 

Mr. JAMES DEVONSHIRE, managing director of the Metropolitan 
Electric Tramways (Líd.), and director of the North Metropolitan and 
Harrow Road and Paddington Tramways Companies, spoke fitst with 
regard to the question of running powers into London, in which was 
involved the system of traction to- be adopted. The chief case which 
he instanced was that of West Ham, where at the present time there 
exists a through running of cars over lines owned by the West Ham 
Corporation and the London County Council. the cars being at present 
worked by horse traction and operated by the North Metropolitan Tram- 
ways Company.. When, however, the. West Ham Corporation carried 
out the electrification of their portion of these tramways, considerable 
trouble would ensue at the boundary between the counties of London and 
Essex. He considered that upon these through lines from Stratford 
to Aldgate it was desirable that à uniform system of electric traction 
should be adopted. The West Ham Corporation had, he thought, 
very wisely decided upon the overhead trolley system, as this was 
the only system that had proved a commercial success so far. The 
attitude of the London County Council, as far as their portion of the 
line was concerned, was very uncertain. Considerable negotiations had 
been going on between the North Metropolitan Tramways Co. and the 
Council with regard to this matter, and conferences had taken place. 
After first practically deciding upon the overhead trolley system for both 
the Aldgate and Poplar routes, the latest communication to the company 
by the Council made no mention whatever of the electrification of the 
Aldgate and Bow route, and stated that the Poplar route would be 
reconstructed upon the conduit system. It had been stated that the 
reason for this volte face on the part of the County Council was that 
they had been unable to obtain the consent of the Borough Council of 
Poplar to the overhead system on the tramways passing through their 
district. On the other hand, he surmised that, with regard to the 
Aldgate route, the Council, being aware that the existence of the shallow 
railway from Aldgate to Bow station did not admit of the adoption of an 
underground conduit system, had come to the conclusion to drop the 
matter altogether. He considered that this was one of those matters 
which should be properly referred to any new tribunal which might be 
formed as the outcome of the report of the Royal Commission on London 
Traffic, and the tribunal, he thought, should have plenary powers to over- 
ride the veto vested in local authorities when that veto was properly 
exercised in the interests of the publice. He believed that the failure of 
the County Council to obtain the consent of the road authorities to the 
use of the overhead system could be very largely attributed to the fact 
that the Council, notwithstanding the protests of the technical Press, 
had wilfully disregarded the advice that had been given against 
the adoption of the conduit system for a great majority of the streets 
over which their tramways were laid. The result had been to educate 
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the local authorities into the belief that the conduit system was the only 
system for London. The same question of through communication would 
also arise at Finsbury Park, Highgate Archway, Edgware-road and 
Harrow-road. He believed that upon the publication of the official 
figures of the results of the first section of the London County Council’s 
conduit tramways it would be shown that they were a financial failure. 
It was a remarkable fact that the North Metropolitan Tramways Co., 
under its various Acts of Parliament, and under sec. 26 of the London 
County Tramways (Electrical Power) Act, 1900, itself had power to equip 
electrically the whole of the leased tramways in London with the consent 
of the County Council on the overhead system, none of the road 
authorities having any veto at all in the matter; and inasmuch as the 
Metropolitan Electric Tramways (Ltd.) was constructing a system of 
trolley tramcars running up to the boundaries of the County of London, 
he contended that the wisest course for the County Council to adopt was 
to allow the North Metropolitan Tramways Co. to reconstruct the line 
within the county upon the same system. Witness next went on to deal 
with some of the disadvantages which might arise from the operation of 
seo. 43 of the Tramways Act, 1870, which concerns the purchase by 
local authorities. There were two instances in London, he said, in 
which one pair of a double set of tramlines was in one county and the 
other portion in another county—namely, at Finsbury Park and Harrow- 
road. The dates of purchase by the local authorities did not coincide, 
and the difficulties that might arise could very well be imagined. With 
regard to the abolition of the veto, he confirmed the previous evidence of 
Mr. Sellon and other witnesses upon this point, mentioning, however, 
that inasmuch as the Metropolitan Electric Tramways (Lick) and the 
North Metropolitan Tramways Co. would probably not have much 
occasion in the future to promote tramways, the disadvantages of Stand- 
ing Order 22 of the House of Commons might not materially affect them, 
but his objection to the retention of the veto by local authorities was on 
account of his experience of the unfair use which had been made of this 
against the North Metropolitan Tramways Co. in the past. 


Friday, April 29. 

Mr. H. M. BATE, principal clerk in the Public Health Department of 
the Corporation of London, gave similar evidence to that already given 
by Mr, A. C. Morton and others, as to the impossibility of admitting tram- 
cars into the City streets. If further facilities were required for bringing 
the public into the City, the remedy was by means of tube railways. The 
question of the breaking up of the streets by statutory companies was also 
gone into, but no new opinions were expressed. 

Mr. J. DOUGLAS MATHEWS, a member of the City Corporation, 
spoke first of all as to street widenings. He stated that the street traffic 
would be lightened if there were better communication between the rail- 
ways north and south of the river, and a railway running from Dalston 
and making a connection with the Thames Tunnel Railway at Bishops- 
gate would do much to afford relief in this matter. Such a line would 
enable passengers from the North and Midlands to travel direct through 
to the south of England or vice versa, without entailing any of the driving 
across London through the streets, 

The Commission adjourned. — 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society held on April 22nd, Dr. R. T. 
Glazebrook, F.R.S., president, in the chair, & Paper on 


Normal Piling as connected with Osborne Reynolds’ 
Theory of the Universe,” 


was rend by Prof. J. D. Everett. The closest arrangement of 
equal spheres in plano is the triangular one in which each is touched 
by 6. ‘To obtain the closest packing in space, the pile of spheres 
must consist of u succession of these tiers. In building such a pile, 
the laying of cach successive tier gives a choice between two diffe- 
rent positions of this tier relative to its predecessor. Suppose two 
regular tetrahedrons to be placed base to base, so that one is the 
reflection of the other relative to the base ; and let the edges of 
one of these tetrahedrons be parallel to the six lines which join the 
centres of four spheres in mutual contact (say in the first and second 
tiers). The peculiarity of“ normal piling" is that this rule holds 
in passing from each tier to the next, through the whole pile. The 
other nlternative is represented bv the edges of the second tetra- 
hedron, and gives equally close packing. If we use the two tetra- 
hedrons alternately as our guides in laying successive tiers, we 
obtain the system of closest piling which comes next in simplicity 
to normal piling. It may be called ** antinormal piling.” In normal 
piling every sphere belongs to six lines of spheres which are con- 
tinued through the whole pile. They are parallel to the six edges 
of the standard tetrahedron. In antinormal piling there are only 
three such lines of instead of six. In. normal piling every sphere 
belongs to four sets of triangularly arranged tiers, which arc parallel 
to the four faces of the tetrahedron. In antinormal piling there is 
only one set instead of four. Again, in normal piling, there are 
three sets of squarely arranged tiers, their planes being at right 
angles. In antinormal piling there are only fragmentary traces of 
square arrangement. Prof. O. Reynolds’ theory asserts that the 
universe 1s composed of infinitely hard equal spherical grains 


in approximately normal piling, which, on striking, rebound 
without loss of relative velocity, their free paths being infinitesimal 
compared with their diameters, except in places where the grains 
are out of gear (called surfaces of misfit). A spherical surface 
of misfit is the simplest kind of atom of ordinary matter, and is 
propagated as a solitary wave through the surrounding grains by 
the transfer of grains across it in the reverse direction. The excita- 
tion of electricity by friction is explained as the tearing away of a 
cluster of grains from one part of a normal pile and thrusting it into 
another part. Disarrangements of opposite kinds are produced at 
the two places, each involving diminished closeness of packing. 
Magnetism is explained as a rotational displacement of a spherical 
cluster of grains, sufficient to cause grains near the equator of the 
sphere to slip a tooth (as it were) in their gearing with the grains 
outside, while grains nearer the poles have not moved far enough to 
slip a tooth. The spherical cluster is thus subjected to rotational 
strain and stress. Attractions and repulsions are manifestations 
of a tendency of disarranged grains towards closer packing, a ten- 
dency due to the continual impacts from without, which (as in 
the kinetic theory of gases) are equivalent to external hydrostatic 
ressure. The Paper maintains that, in a struggle for existence 
etween different kinds of closest piling, represented by separate 
clusters with room to change their arrangements, normal piling 
possesses great advantages, first, in its six sets of lines of spheres, 
which serve as battering rams, and secondly, in its four sets of tiers 
in closest array, which facilitate the coalescence of adjacent clusters. 


An Automatic Gas Pump 

was exhibited by Mr. C. E. S. PhiLLIrs. The apparatus is con- 
structed upon a plan which enables the pump, when once set in 
operation, to continue automatically and to produce as perfect a 
Torricellian vacuum as possible. It has been devised with a view 
to providing a comparatively portable machine suitable for special 
laboratory work or for researches requiring prolonged pumping, and 
consists of three distinct parts —viz., a small motor-driven mechani- 
cal pump, a four-way control valve and a modified Toepler appara- 
tus, by which the final vacuum is obtained. Experiment has shown 
that the apparatus is fairly rapid in its action. In a preliminary 
trial, a Röntgen-ray bulb of 200 ces. capacity was exhausted in half 
an hour. The glass work is easily removed for cleaning or repairs, 
and the wood supports are fitted with adjustable brackets. The 
height of the complete apparatus is 18in. 

There was also an exhibition of spectroscopic and other scientific 
apparatus by Mr. PETER HEELE. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E FOURNIER D’ALBE.] | 


Hertzian Waves and Phosphorescence.—C. Gutton has found 
that not only does the induced E.M.F. due to the variation of 
a magnetic field brighten a calcium sulphide screen, but 
Hertzian oscillations, producing, as they do, very intense 
E.M.F.’s, do the same. He produced the electric oscillations 
by means of a small Blondlot oscillator 2cm. in diameter, 
placed in vaseline oil, and transmitted the oscillations from 
the generator to the sulphide screen by means of parabolic 
mirrors. As soon as the waves impinge upon the sul- 
phide screen, the latter becomes more clearly visible, and 
the author says that this effect is more striking than that 
obtained with a magnetic field only. Hertz s experiment on 
the polarisation of electric waves is particularly suitable for 
showing that it is they which brighten the phosphorescence. 
The author placed a set of parallel copper wires lem. apart 
between the mirrors. On making it turn in its own plane, the 
author found that the phosphorescence became à minimum 
when the wires were parallel to the direction of the electric 
force, and a maximum when they were perpendicular. The 
position for maximum could be fixed to within a few degrees. 
The reflection of electric waves by a plane mirror is more 
easily observed by means of phosphorescence than with the 
aid of a resonator. The maximum position corresponds to an 
equality in the angles of incidence and reflection. The Hertzian 
waves appear to act in the same manner as the N-rays, since 
they increase the luminosity in a vertical direction, and 
diminish it in a tangential direction. Instead of a phos- 
phorescent body, a feebly luminous body may be employed, as 
in the case of N-rays. The Hertzian resonator may be improved 
and simplified by substituting a phosphorescent screen for the 


spark. 
[C. Gurrox, Comptes Rendus, April 18, 1904.] 
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Radium Rays for the Blind.—E. S. London gives an account 


of some remarkable attempts to utilise the rays of radium for 
the instruction of the blind. He found that the rays, though 
they probably exert some feeble effect upon the optic nerve 
itself, act in a much more pronounced manner upon the retina, 
and that whatever effect can at present be produced is con- 
ditional upon the retina, or some small portion of it, having 
retained its susceptibility for light. If a box containing a 
radium preparation is approached towards the head of a person 
whose eyes are bandaged, he perceives a general diffused lumi- 
nosity, which is centred to some extent towards the direction of 
the box. With some practice, the subject can indicate the direc- 
tion in which the box is situated, and if the operator traces lines 
and curves in front of his eyes with the box, he can trace them 
out after him with a fair amount of accuracy. But the practical 
value of these observations is annulled by the fact that the 
rays are very dangerous to the eyes, leading easily to retinitis 
and blindness. On the other hand, the rays may be usefully 
employed in conjunction with a platinocyanide screen. The 
author encloses such a screen in an opaque frame which is held 
in front of the eye in a dark room. Objects are shown as 
silhouettes on the screen, and the blind subjects are told their 
shapes as first, with the aid of the sense of touch, and when 
they acquire some practice they are able to trace them out 
themselves. In this way the reading of raised letters is greatly 
facilitated, the vague visual impression strengthening the 
tactual perception. Ordinary screens illuminated with electric 
light were also tried, but were found to irritate the eye by the 
heat rays. 
(E. S. Loxpox, Archives d' Electricité Médicale, April 25, 1904.) 


Radio-therapeutics.—J. Bergonié records an interesting case 
of the cure of a cancroid of the eyelid by Róntgen rays. "The 
patient was a woman of 63, suffering from cancer of the eyelid 
and the orbit of 20 years' standing, but recently accelerated. 
Röntgen rays of sufficient intensity to penetrate a thorax were 
applied to the eye through an aperture in a lead screen during 
1] sittings of five minutes each extending over a month. Six 
weeks after the treatment the cancer had completely disap- 
peared, leaving the eye closed, indeed, but covered with a 
normal skin, through which the eyeball could be felt to be in 
à normal condition. 

[J. BEROONIE, Archives d' Electricité Médicale, April 25, 1904. | 


Barbed Damping Device. —M M. Favé and Carpentier describe 
a new device for damping oscillations which combines a ver 
small moment of inertia with a high damping coefficient. It 
consists of a stellar arrangement of very thin glass fibres 
or natural hairs, fastened to the oscillating needle with its 
plane horizontal and its centre in the axis of oscillation. 
The fibres used have a diameter of about pmm. The 
nature of tho surface appears to be without influence. 
Although a multiplicity of fibres is essential to the efficiency 
of the damping device, a limit is set to their number by the 
necessity of keeping them a certain distance apart. Other- 
wise, the air is carried along by one fibre and the next is 
shielded from its influence. This drag is perceptible even 
when the distance between two successive fibres is 100 times 
as great as the diameter of the fibre. The authors give the 
following formula governing the relation between the diameter 
D of the fibres and the coefficient p (in dynes) of the resistance 
per square centimetre of the transverse section for a velocity 
of lem. per second :— 


(p - 0:00135) (D + 0-002383) = 0:0007765. 
The authors remark that the theoretical formule given by 


Stokes and later by Tomlinson do not apply to these very small 


eters. 
[Favé and CARPENTIER, Comptes Rendus, April 18, 1904.] 


Conductivity of Sodium.—A. Bernini has endeavoured to 
dispel the uncertainty hitherto attached to the conductivity of 
the alkali metals, even after Matthiessen’s work, by an accurate 
determination of the conductivity of sodium at various tem- 
peratures, He overcame the difficulties inherent in the rapid 


oxidation of the metal by passing it through hydrogen into a 
capillary tube, into which it was poured by melting, the oxide 
being, by a suitable arrangement of the tube, left behind. The 
resistivities obtained ranged from 0:05 at Odeg. to 0:095 at 
125deg., with a sudden upward jump from 0:065 to 0:09 at 
the melting point. Sodium is, therefore, one of the best con- 
ductors of electricity. Its resistance, as in the case of the 
other metals, increases with the temperature, and to an extent 
nearly proportional to it. The temperature coefficient is 
greater for the liquid than for the solid state. At the melting 


point, 97deg., the resistance suddenly changes in the proportion 


of 1 to 1:337. The author took care that the solid sodium 
was free from discontinuities, and eliminated errors in the 
estimation of diameters by repeating all the measurements 
with pure mercury. 

[A. Bernini, Physikalische Zeitschrift, May 1, 1904.] 


Internal Field of Insulators.—W. von Nikolajew describes 
some experiments which clearly demonstrate the existence of 
an electric field in the interior of an insulator immersed in an 
electrolyte traversed by a current. He fills a cylindrical 
vessel terminating below in a long vertical tube with nitro- 
benzol, and floats in the latter another cylindrical vessel, held 
down by a thread attached to the bottom of the tube. The 
second vessel is thus free to rotate. A metallic rod is sus- 
pended freely in the interior vessel by another thread, and a 
current from a transformer giving 15,000 volts is taken 
through the nitrobenzol by means of two electrodes dipping 
into it. When the current is made, the rod sets itself in the 
line joining the two electrodes, though it does not do so when 
the electrodes are outside the vessel, so that the movement is 
not due to the direct influence of the electrodes. When the 
rod is placed in a slanting position the interior vessel begins 
to rotate, and continues to do so until the torsion of the thread 
stops it. The rotation is fast when the dimensions of the 
apparatus are small. If the rod is fixed in the smaller vessel in 
an eccentric position, the vessel is urged in the same direction 
as soon as the current is established. 

[W. vox NrxoLasew, Physikalische Zeitschrift, April 15, 1904.] 


The Experimental Determination of the Form-factor of 
Alternating Currents.—Messrs. P. Rose and A. Kühns, in a 
communication from the Physikalisch-Technische Reichsan- 
stalt, describe the following method for determining experi- 
mentally the form-factor of alternating-current waves. The 
form-factor f is defined as the ratio of effective volts to mean 


! 1% %% 1 78 d . 
volts—i.e., f= = J edt + — z. J edt. The dividend coin- 
Tis 0 Tja 0 

cides with the reading of an alternating-current voltmeter, 
and the divisor may be obtained in the following manner. A 
disc of insulating material, half of whose periphery is covered by 
a metal segment, is rotated by the alternating-current machine, 
the form-factor of which is to be found. Two brushes, placed 
side by side, rub on the periphery of the disc. The whole 
arrangement acts like a switch, which makes contact during 
one-half of the alternating-current wave and breaks contact 
during the other half. In this way a pulsating continuous 
current is obtained, and, if this pulsating current is sent 
through a continuous-current voltmeter of the D'Arsonval 
type ane small self-induction) or through a wattmeter in 
the manner described below, then the reading will represent half 
the mean voltage of the alternating current. The form-factor, 
therefore, is obtained by dividing the effective volts, as read 
off the alternating-current voltmeter, by double the reading of 
the continuous-current instrument. If a wattmeter is used for 
this purpose, a constant continuous current is sent through the 
main coil, while the voltage coil is fed by the pulsating con- 
tinuous current. Thus the wattmeter 1s converted to a voltmeter, 
suitable for indicating the mean of the pulsating wave sent 
through it. In this manner the authors determined the form- 
factors of various waves and found that they agreed very closely 
with the form-factors obtained by the aid of a planimeter. 
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POWER STATION DESIGN. 


The large attendance at the meeting of the Institution of 
Electrical Engineers last week showed that one of the chief 
subjects of interest at the present time is the design of large 
power houses, a Paper upon which was presented by Mr. C. H. 
MERZ and Mr. W. McLELLAN. Through the entire Paper 
there is one dominant theme: cconomy in capital expenditure 
is as important as economy in works costs. We are glad to 
see this point well emphasised in a Paper before the Insti- 
tution. Many years ago, when we initiated the practice 
of publishing analyses of accounts of electricity under- 
takings, we attached considerable importance not only to the 
total capital expenditure, but also to the various items 
which contributed to the whole. The tables which we then 
published periodically enabled « comparison to be made 
of the expenditure on the larger electricity undertakings 
under the headings Land and Buildings, Plant, and Mains, 
and the percentages of the total capital expenditure which 
these items represented. This analysis, taken in conjunc- 
tion with the analysis of the works costs on the same 
sheet, led, we believe, to a far better appreciation of the 
business aspect of electricity supply, and, as the industry— 
and more particularly the municipal branch of it—grew, we 
continued the same policy with our more detailed weckly 
analyses of the accounts. It is only recently that we 
discontinued these, in the conviction that the lesson had 
been properly taught, and that engineers no longer confined 
their attention to endeavours to approach as nearly as possible 
to lowering the record in works costs, irrespective of the 
increased capital charges which might be incurred in doing so. 
The Paper by Mr. MERZ and Mr. MCLELLAN proves that we 
were not wrong, and we trust that the authors will be suc- 
cessful in driving the lesson well home by means of their 
detailed review of the elements of power station design. 

At the very commencement, the Paper shows that the con- 
sulting engineer has large scope for putting to the test his 
talents in the direction of economical design. When we 
consider that a boiler only costs £2 or £3 a kilowatt, and a 
turbine or high-speed reciprocating set £10 at the outside, it 
is surprising to find power stations running out (as they still 
do in many cases) to a total cost of .£10, or even more, per 
kilowatt. In other words, the mere collecting and joining 
together of the principal apparatus may cost three or four 
times as much as the apparatus itself." Curves are then given 
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which demonstate that a reduction of capital outlay by £1 per 
kilowatt represents, in the particular case chosen for the 
example, a greater reduction of the total costs than a saving of 
6 per cent. in the coal bill. This is with a load-factor as high 
as 30 per cent.; with lower load-factors the effect is far greater. 
Although, as we have said, economy in capital expenditure 
may be considered the principal theme running through the 
Paper, there are others as well, and the all-important principle 
that absolute reliability of supply must stand before every- 
thing is not forgotten, nor, of course, the necessity of 
keeping down works costs as far as is possible without too 
extravagant capital expenditure. It should always be borne 
in mind that simplicity of design in an electricity works does 
not only conduce to economies in the capital expenditure, but it 
also, as a rule, tends to increase the reliability of the plant as 
a whole. To increase this factor of reliability also, Messrs. 
MERZ and McLELLAN recommend that the sub-division of the 
plant into “units” should be carried to its ultimate logical 
conclusion by the formation of absolutely independent unit 
sets, Including boilers, engines, dynamo and all auxiliaries, 
the only points of contact being at the sources of water 
and coal supply and the ’bus bars. Before applying this 
generalisation to the actual general arrangement of the works, 
the authors of the Paper consider the relative merits of 
the several types of engine, giving the palm to steam 
turbines for use in large units such as are required in a 
power-house. The gas engine is passed over with a few words, 
the authors apparently thinking that, if it is the engine of the 
future, at any rate it is not the engine of the present. The 
best disposition of boiler plant in view of the small space 
taken by the steam turbine units, the best position for the 
auxiliaries, and whether these should be electrically driven or 
steam driven, and the problem as to the extent to which 
advantage may accrue from labour-saving devices, are all 
clearly discussed, and certainly promise that the debate at the 
Institution (not yet terminated at the time of writing) will 


be a good one. The method in which the question of spare 
pant and rating is dealt with, especially as regards 


the relation between overload capacity and spare units, 
is also excellent, and little fault can be found with the authors’ 
views under this heading. The last part of the Paper, dealing 
with switchboards and switch gear will be published in our 
next issue. On the whole, the Paper is one of the best that 
has been contributed to the Institution in recent years, both as 
regards its intrinsic merits and its value in starting a dis- 
cussion—commenced at the Institution, but likely to continue 
for weeks in the form of interesting informal debates in 
engineers' offices and works. 


REVIEWS. 


(Copies of the undermentioned work can be had from The Electrician Office, post 
tree, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


The Grant and Validity of British Patents for Inventions. By 
James Ruperts, M.A., LL.B., A.L.E.E. (London: John Murray.) 
258. net. 

Owing to the highly complicated character of many modern 
inventions, to the various pitfalls which patent procedure have 
placed in the way of the unwary but ever-hopeful inventor, 
and to the fact that the grant of letters patent by no means 
implies validity, à work on patent law and procedure, which 
professes to deal with this highly important but somewhat 
dificult subject from the standpoint of the inventor, must 
possess considerable interest, not only for inventors, but also 
lor manufacturers and all persons interested in the exploitation 
and development of patents. The aim of Mr. Roberts, who is 
an acknowledged authority on patent law, has been to give a 
clear and simple exposition, with as few legal technicalities as 


possible, of patent law and procedure so as to enable inventors 
to obtain a valid grant of letters patent for their inventions, 
and it must be acknowledged that a large measure of success 
has been achieved by the learned author. It is by no means easy 
to grasp the rules relating to the grant and validity of patents, 
which are to be gathered mainly from the reports of actions for 
infringement and petitions for revocation of patents; yet a 
knowledge of them is essential to the patentee who wishes to 
secure a patent which is not afterwards open to attack, and this 
knowledge can undoubtedly be gained fronr the present volume, 

Of the three parts into which the book is divided, the first 
is devoted to a statement of the general principles of patent 
law. After a short introductory chapter, the author deals, 
in Chapter IL, with the limits of “manufacture,” the distinc- 
tion between principles and inventions and between inventions 
and their objects, patents for improvements and master and 
combination patents. Inventions in relation to the history 
and development of the arts form the subject matter of the 
third chapter, and prior user and publication, the minimum 
of publie knowledge necessary for a patent invention, and 
proof of ingenuity all receive adequate treatment. Chapter IV., 
Which treats of the persons to whom patents may be granted, 
is, however, hardly full enough. The conditions upon which 
patents are granted are clearly set out in Chapter V., while the 
important subject of the construction of specifications is dealt 
with in Chapter VI. The remaining chapters are devoted to 
the procedure to obtain a patent, opposition to grants of letters 
patent and appeals, and amendments of specifications. 

The second section is composed of abstracts of a number of 
leading patent cases, with interesting notes by the author 
appended to each case. These cases, which have been care- 
fully chosen, give the subject matter of the patent, the point 
or points in issue and the decision. In addition, the drawings 
which accompanied the original specifications are in several 
instances reproduced, thus enabling readers to grasp more 
readily the principle of patent law involved in each case. 
Many of the cases given are “electrical,” and were reported 
in the columns of The Electrician when they were before the 
Courts, so that the lessons they are intended to bring home 
will be the better appreciated by our readers. 

The third part is composed of the text of the Patent, 
Designs and Trade Marks Act ‘of 1883, the Amendment Act 
of 1885, the Patents Act of 1886, the Patents, Designs and 
Trade Marks Act of 1888, the Patents Acts of 1901 and 1902, 
the International Convention for Protection of Industrial 
Property, with instructions to applicants for patents, &c. A 
very full index, with tables of cases cited, &c., add to the 
utility of the work. 

Though the learned author only professes to deal with the 
subject up to the point of obtaining a valid grant of letters 
patent, there are, however, one or two matters which we 
should like to see included in future editions—e.4., the action 
for infringement, the grant of compulsory licences and the 
procedure for obtaining an extension of the grant of letters 
patent. However, the volume, taken as a whole, is an 
excellent one, and cannot fail to be of considerable assistance, 
not only to inventors and manufacturers, but to lawyers and 
others who wish to get a good up-to-date treatise on patent law. 

It is a striking fact that nearly 50 per cent. of the patents 
granted in this country each year are invalid, and though we 
are on the eve of a departure in British patent practice, it is 
doubtful how far this will assist inventors or manufacturers. 
As our readers know, the Patent Act of 1902 provides for a 
90 years'search in prior British patents by tho Comptroller 
of Patents as to the novelty of the invention sought to be 
protected. The necessary arrangements have not yet been 
completed for putting this provision into force, but, in any 
event, it will only affect one cause of invalidity, and it is 
doubtful whether the act will simplify patent procedure. 


Die Elektrometallurgie der Alkalimetalle. By H. Brecker 
(Halle-a-S.: Wilhelm Knapp.) 6m. 

Our diligent cousins are preparing monographs on the latest 
phase of chemical industry—that which depends on the use of 
electrical methods. A considerable area of work has been covered 
by previous monographs of this kind, section after section of 
manufacturing electrochemistry having been handled, some of 
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them with conspicuous success. It may be assumed that a mono- 
graph must include everything proper to the subject of which 
it treats, and, if this be admitted, the substance of the present 
effort is justified ; it includes not merely those early and semi- 
abortive efforts to prepare sodium chemically which were 
generated by the desire to manufacture aluminium in like 
manner, but also refers with becoming brevity to the researches 
of Wohler, who proposed in 1827 to utilise potassium for the 
same end. With corresponding completeness it describes the 
very latest methods patented and published on the eve of 
the issue of this book. 

As would be expected, the largest section of the work is 
occupied by descriptions of electrolytic processes as distinct 
from chemical and electro-thermic methods; it is divided 
according to the raw material used. Thus, processes using 
sodium chloride are grouped together ; processes starting with 
caustic soda form another division, sodium carbonate and 
sodium nitrate a third and fourth. All processes in which 
sodium alloys are obtained in place of the pure metal are 
handled collectively. The chief of them are known to our 
readers, but one or two may be spoken of now. Tho author's 
own process consists in electrolysing sodium carbonate or a 
mixture of sodium carbonate and caustic soda. The apparatus 
generally resembles the Castner, but heating is to be internal 
by means of the current, and is adjusted so that the centre 
only of the mass of electrolyte is fluid, and the walls of the 
apparatus are actually composed of congealed electrolyte. 
The advantages of using sodium carbonate are its cheapness 
and the fact that by its electrolysis no hydrogen can be 
generated, and no explosion can occur. The method has been 
put to work in France. The Darling process uses sodium 
nitrate in the anode compartment and caustic soda in the 
cathode compartment, the function of the latter being to 
convey sodium to the cathode out of reach of the anode and 
its oxidising surroundings. A diaphragm of magnesia and Port- 
land cement held in an iron cage separates the two electrolytes. 
The heating is internal; NO, and O are collected at the anode 
and converted into nitric acid. The advantages claimed are 
the comparative cheapness of sodium nitrate and the recovery 
of a valuable product—nitric acid. The process has been 
worked at Philadelphia within the last year or two, but not 
much has been heard of it lately. 

Electro-thermic processes are represented by a method 
devised by the author, in which he heats in a furnace of the 
Willson type a mixture of carbon and a sodium salt. In 
principle the method is equivalent to the old chemical pro- 
cesses in which sodium carbonate or caustic soda were heated 
with carbon in retorts fired externally, but the idea has been 
extended thus: For sodium alone, modern electrolytic pro- 
cesses are fairly economical, and there is no great prospect of 
ousting them by a furnace process, but sodium salts containing 
another metal, such as the chromate or aluminate may be 
reduced by carbon in an electric furnace, the sodium distilled 
off, and the heavier metal or its carbide run down and tapped 
in the usual way. The idea is ingenious, and though there 
are difficulties in its realisation, it is worthy of attention. The 
book is full and fair and useful. | 


Specification. No.7. (London: Builders’ Journal and Architectural 
Record.") 1904. 2s. 6d. 

Although intended chiefly for architects and builders, this 
annual contains also a considerable amount of matter of direct 
or indirect interest to electrical engineers. In the chapter 
devoted to the planning of machine shops and the general 
arrangement of works, the pros and cons of electrical driving 
have been ably discussed. Useful information of a general 
nature with regard to lighting schemes, power transmissions, 
lifts, telephones, &c., will be found in the book, and a number 
of specifications applying to these branches of the electrical 
industry is appended. 

Simple Experiments in Static Blectricity. By Pkncivan G. Bui 
(London: Percival Marshall & Co.) 6d. 

The author has described in popular language some of the 
many interesting experiments which may be performed with 
static electricity. No very elaborate apparatus are required, 
and the work is of such a nature as may readily be carried out 
by the average schoolboy. 
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SUPPLY OF ELECTRICITY BILL. 


The following bill, intituled * An Act to Amend the Acts 
Relating to Electric Lighting," passed its first reading in the 
House of Lords on Thursday last : 

Be it enacted by the King's most Excellent Majesty, by and with the 
advics and consent of the Lords Spiritual and Temporal, and Commons, in 


1 present Parliament assembled, and by the authority of the same, as 
ollows :— 
Compulsory Acquisition of Land for Generating Stations. 

1. (1) The Board of Trade may by provisional order authorise any local 
authority, company or person, who are authorised by the same or any 
previous provisional order or by Act of Parliament to supply electricity 
in any area, to acquire compulsorily for the purpose of a generating station 
any land specified in the order, whether eituated within or without the 
area of supply, and in the case of a local authority, whether situated 
witbin or without their district. 

(2) For the purpose of the acquisition of land authorised to be taken 
compulsorily under any such provisional order, the provisions of the Lands 
Clauses Act which relate to the purchase and taking of lands otherwise 
than by agreement, and to the entry upcn lands by the promoters of the 
undertaking, are, subject to the modifications set out in the schedule to 
this act, incorporated with the Electiic Lighting Acts, as well as the 
Were of those acts already so incorporated by the Electric Lighting 

ct, 1882. 

(3) Rules made by the Board of Trade under sec. 5 of the Electric 
Lighting Act, 1882, shall provide for proper notice being given of an 
application for a provisional order by which it is proposed to take land 
compuleorily, to owners, lessees, and occupiers of land, and also for public 
notice being given of the proposal by advertisement, 

Breaking up Streets, £c., outside Area of Supply. 

2. For the purpose of enabling electricity to be brought into an area of 
supply from a generating station situated outside that area, the Board of 
Trade may by provisional order apply to any roads, railways or tramways 
situated outside that area, the provisions of the Electric Lighting Acta 
which authorise, or enable the Board of Trade to authorise, the breaking up 
of any road, railway or tramway, so far as those provisions do not already 


80 apply, 
Supply in Bulk. 

3. The Board of Trade may, by provisional order— 

(4) Authorise any company or person to supply electricity in bulk to any 
local authority, company or person authorised to supply electricity in any 
area for the purpose of distribution by that local authority, company or 
person within that area ; and 

(b) Provide for any supply so authorised being compulsory ; and 

(c) Define what are to be the limits of supply for the purpose of the 
provisions of the Gasworks Clauses Act, 1847, incorporated in the Electric 
Lighting Act, 1882, in the cate of a company or person so supplying 
electricity in bulk ; and 

(d) Make such other provisions as appear to them necessary for adapting 
the Electric Lighting Acts to any case where a company or person are 
authorised to supply electricity in bulk in any area. 

Provisions as to Right of Local Authority to Purchase. 


4. (1) The Board of Trade may by provisional order exclude the appli- 
cation of the power of purcbase given by sec. 2 of the Electric Lighting 
Act, 1888, as respects the whole or any part of any undertaking authorised 
after the passing of this acb to which they consider it is inapplicable, 
either by reason of the undertaking being situate in a number of dietricts, 
or by reason of the objects of the undertaking not being such as can be 
properly carried out by local authorities, or by reason of any other special 
circumstances affecting the undertaking, but before doing so shall cause 
notice to be given to any local authorities who would have the right to 
purchase under the said section, and shall consider any objection made by 
any of those authorities, 

(2) Where any generating station, mains, or other works of a company 
used solely for supplying electricity within the district of a local authority 
are situated outside the district of that local authority, the generating 
station, mains, and other works so used shall for the purposes of the pro- 
visions of the Electric Lighting Acts, and any provisional order conferring 
on local authorities power to purchase undertakinge, be deemed to be 
situated witbin the district of that local authority: 

Provided that this provision shall not apply in a case where the 
generating station, mains, or other works belong to a company authorised 
to supply electricity io bulk only. 

(3) Auy local autbority having power under the Electric Lighting Acts 
or any provisional order to purchase so much of the undertaking of a 
company as is within the district of that local authority may, with the 
consent of and upon such terms and conditions as may bs approved by the 
Board of Trade, and with the consent of the company, transfer their 
rights of purchase to any other local authority baving power to purchase 
so much of the same undertaking aa is witbin the district of that last- 
mentioned local authority, and the deed of transfer may contain such 
consequential provisions as may be necessary foi giving effect to the 
transfer. 

Exercise of Electric Lighting Powers by Authorities Jointly. 

5. The Board of Trade may, with the concurrence of the Local Govern- 
ment Board, by provisional order make such provisions as appear to them 
necessary or expedient, by the constitution of a joint committee or joint 
board or otherwise, for the joint exercise of the powers under the Electric 
Lighting Acts, or this act, or any provisional order, by two or more local 
authorities as respects any area of supply consisting of the whole or parte 
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of the districts of those authorities, in any case where it appears to them 
that the joint exercise of those powers would be expedient, and any such 
provisional order may contain such provisions as may appear necessary or 
proper for adapting any of the provisions of the Electric Lighting Acte, 
or this act, or any such provisional order, to the case of auy committee or 
koard so constituted. 


Provision as to Consents of Local Authorities to Grant of Provisional Order. 


6. (1) The Board of Trade shall, on considering whether any provisional 
order should or should not be granted, take into consideration the views of 
the local authorities affected on the subject, but whether the consent of 
ary local authority is or is not given, may grant the order or not at their 
discretion. 

(2) Sec. 1 of the Electric Lighting Act, 1888, is repealed from the 
beginning of the section down to “ with such consent.” 

(3) The notice required by sec. 4 of the Electric Lighting Act, 1882, 
to be given to a local authority on or before July 1, need not be given 
to the local authority of a district in wbich it is not intended to take 
power to diatribute electricity. 


Revision of Maximum Price. 


7. (1) With a view to making five years the ordinary period of revi- 
sion of maximum price and allowing representations as to revision to be 
made by consumers, sub-sec. 2 of sec. 52 of the schedule to the Electric 
Lighting (Clautes) Act, 1899, shall for the purpote of incorporation with 
any act or order passed or confirmed after the passing of this act, be read 
as if the words “five years” were substituted for the words “seven years," 
and the worda “or such number of consumers not less than 20, as the 
Board of Trade consider sufficient, having regard to the population of tbe 
area of su, ply " were inserted after the words either the local authority 
or the undertakers.” 

(2) Where any act or provisional order passed or confirmed before the 
commencement of this act enables the Board of Trade to revise or vary 
any maximum prices to be charged for electricity, that act or order shall 
be const rued— 

(a) So as to enable the revision or variation to take place at an interval 
of tive years after the commencement of the act or order, or the last revi- 
sion, in cases where a longer interval is fixed by tbe act or order ; and 

(b) So as to enable the power of revision or variation to be exercised on 
the representation of euch number of consumers, not less than 20, as tbe 
Brard of Trade covsider sufficient, having regard to the population of the 
area of supply, in cases where the power cannot under tbe act or order 
be exercised on such a representation or the representation of a less number 
of consumers. 

Certification of Meters. 

8. (1) For the purpose of incorporation with any act or order passed or 
confirmed after the commencement of this act— 

(a) Sez. 43 of the echedule to the Electric Lighting (Clauses) Act, 1899 
¿wbich relates to meters), shall be read as if the words “and fixed and 
connected with the service lines in some manner approved by the Beard of 
Trale " were added at the end of the section; 

(b) Sec. 50 of the same schedule (which relates to the certification of 
meters) shall be read as if the words “and to have been fixed and to have 
been connected with the service lines,” and the words "or where any 
such meter is unfixed or disconnected from the service lines," were 
omitted tberefrom ; and 

(c) The same section shall be read as if for the words “to bea correct 
meter” there were substituted the words "to be a meter capable of 
ascertaining the value of the supply witbia such limits of error as may, as 
respects meters of the class to which the meter belonge, te al'owed by the 
Boerd of Trade." 

(2) S» much of any act or provisional order relating to the supply of 
e'ectricity passed or confirmed before the commencement of this act as 
requires that in order that à meter may be considered to be duly certified, 
it must be certified to have been fixed and to have been connected with 
the service lines in some manner approved by the Board of Trade, shall 
cease to have effect, Lut every duly eertified meter must be fixed and con- 
nected with the service lines in some manner approved by the Board of 
Trade. 

(8) A meter shall be certited to be a correct meter within the meaning 
of any act or provisional order relating to the supply of electricity passed 
or confirmed before the commencement of this act if it is capable of 
ascertaining the value of the supply within such limits of error as may, as 
respecta meters of the class to which the meter belongs, be allowed by the 
Board of Trade. 

Accounts of Loca! Authorities. 


9. For the purposes of sec. 9 of the Electric Lighting Act, 1882, the 
accounts of any undertakers being a local authority shall be made up to 
March 31 in each year, and accordingly as re:pects those accounts June 3) shall 
be substituted in that section for March 25, and March 31 for December 31 : 
Provided that if any such undertakers show to the Board of Trade that 
some other dates are, owing to special circumstancer, more convenient in 
their case than March 31 and June 30, the Board of Trade may substitute 
such other dates for the said March 31 and June 30, and this sectiun shall 
as respects those undertakers be construed with the substituted dates. 


Supply of Electricity to Premises having Separate Supply. 

10. Notwithstanding anything in the Electric Lighting Acts or in any 
Act of Parliament or provisional order authorising an undertaking, a person 
shall not be entitled to demand from undertakers authorised to supply 
electricity in any area a supply of electricity for any premises having a 
separate supply, unless he has agreed with the undertakers to pay to them 
such minimum annual sum as will give them a reasonable return on the 
capital ezpenditure, and will cover other standing charges, incurred by 
them, in order to meet the possible maximum demand for those premises ; 


the sum to be so paid shall be determined in default of agreement by 
arbitration under the Electric Lighting Act, 1882. 


Provisions as to Contracts under 45 and 46 Vic. c. 56, 8. II. 


11. Where any local authority authorised to supply electricity have 
entered into a contract under sec. ll of the Electric Lighting Act, 
1882, with any company or perzon authorised by any provisional order to 
supply electricity, the Board of Trade may upon such terms aud conditions 
as they think fit, exempt that company or person from any provisions con- 
tained in the provieional order which appear to the Board of Trade such 
as to prevent the company or person carrying the contract into effect. 

Definitions. 

12. In this act, unless the context otherwise requires— 

Tae expression “ provisional order " means a provisional order under the 
Electric Lighting Acts. 

The expression “ Electric Lighting Acts means 

(a) As respects England and Ireland, the Electric Lighting Acts, 1882 
an1 1888; and 

(b) As respects Scotland, the Electric Lighting Acts, 1882 and 1888, 
the Electric Lighting (Scotland) Act, 1890, and the Electric Lighting 
(Scotland) Act, 1902. 

The expression “authorised " means authorised by Act of Parliament or 
provisional order. 

The expression area of supply means any area within which any local 
authority, company or person are authorised to supply electricity under 
the Electric Lighting Acte. 

The expression “road” includes any street as defined by the Electric 
Lighting Act, 1882. 

The expression “ generating station " includes all machinery and appli- 
ances ordinarily used in connection therewith. 


Application of Act to Scotland and Ireland. 

13. (1) In the application of this act to Scotland the Secretary for 
Scotland shall be substituted for the Local Government Board as respects 
provisional orders relating to Scottish local authorities, and May 15 shall 
be substituted for March 31, and August 1 shall be substituted for June 30. 

(2) In the application of this act to Ireland the Local Government 
Board for Ireland shall be substituted for the Local Government Board as 
respects provisional ordera relating to Irish local authorities. 


Short Title and Construction. 


14. (1) This act may be cited as the Electric Lighting Act, 1904. 
(2) This act and the Electric Lighting Acts shall be construed together 
as one act and may be cited as the Electric Lighting Acts, 1882 to 1904. 


SCHEDULE. 
Modifications of the Lands Clauses Acts. 


The following modifications shall bave effect in the construction of the 
provisions of the Lands Clauses Acts incorporated by this act for the 
purpores of the Electric Lighting Acts: 

(u) The expression “special act means the Electric Lighting Acts, 
inclusive of any provisional order authorising the compulsory acquisition 
of land, except that the period of three years mentioned in sec. 125 of the 
Lands Clauses Consolidation Act, 1845, shall be calculated from the passing 
of the act confirming the provisional order ; and 

(b) The expressions “the promoters" and "the undertaking" mean 
respectively the undertakers and the undertaking under the Electric 
Lighting Acts ; and 


(c) The expression “land " includes easements in or relating to land. 


SOME PROPERTIES OF ALTERNATORS UNDER 
VARIOUS CONDITIONS OF LOAD.* 


BY A. F. T. ATCHISON. 


In the following Paper an endeavour has been made to point out 
some of the chief factors which govern the behaviour of alternators 
under different conditions which occur in engineering practice. 

E.M.F. on Open Circuit.—When no current is being taken from 
the machine, the E.M.F. induced in the armature conductors is 


simply that due to their rotation through the magnetic field pro- 
duced by the field magnets themselves, and under no other circum- 
stances can this identical condition exist. This E.M.F. will hereafter 
be referred to as the nominal induced E.M.F. The E.M.F. wave- 
fori) of the complete armature on open circuit will clearly be 
affected by any alteration in the flux distribution, and as an interest- 
ing example of this are shown two oscillograms of the open circuit 
E.M.F. wave-forms of the same alternator; Fig. 1 being that cor- 
responding to & moderate excitation, and Fig. 2 corresponding to 


* Abstract of a Paper read before the Birmingham Local Section of the 
Institution of Electrical Engineers on April 20th. 
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a powerful excitation, the difference in form being due to the change 
in permeability in different regions of the flux, owing to the difference 
in degree of saturation. 

Z. M. F. Induced with Machine Loaded. -The flux which exists 
at any instant will be the resultant of those produced by all the 
magneto-motive forces which may be acting. Now the magneto- 
motive force due to the armature current will give rise to a tlux of 
which the greater part (if the reluctance of the leakage path be 
high) will traverse the same magnetic path as the flux produced 
by the magneto-motive force of the field current, and may be 
considered to combine with this flux to form a resultant flux. 
This part of the effect of the armature current represents “ true 
armature reaction." There is also a portion of the flux produced 
by the armature current which will leak along the air-gap and 
link with the armature conductors without traversing the path 
of the field magnet flux. This flux gives rise to what may be 
called the “leakage self. induction“ of the armature, and should 
be carefully distinguished from the flux“ linked with the armature 
when carrying unit current," since, as just considered, the greater 
part of the flux contained in this definition is already taken into 
account by the consideration'of armature reaction. Since in practice 
the armature resistance is always kept so low that the drop of 
pressure due to this is very small, it is clear that the effects of 
armature reaction and leakage self-induction will be the controlling 
factors in the regulation of an alternator. 

Considering first the case when the armature current is in phase 
with the nominal induced E. M. F., it is clear that in this case the 
current reaches its maximum when the armature coil is in a position 
midway between two field poles. as shown in F'ig. 3, since the rate 
of change of the flux through the coil is then a maximum, and 
passes through its zero value when the amature coil is immediately 
facing a pole; further, it will be seen that the effect of the armature 
current in this case is merely to increase the flux in the edge of the 
pole from which the coil is receding and to decrease it in the side of 
the pole which it is approaching. (In the case of a synchronous 
motor clearly the reverse will take place since the current flows 


Lag ing Current in Generator“ 
Leading Curren’ in Motor. 
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against the induced E. M. F.) Hence, with the current in phase with 
the induced E. M. F. there is no weakening or strengthening of the 
field as a whole, but merely distortion—if we neglect the increase of 
reluctance due to the greater saturation of the one side of the pole 
piece, which effect might be slightly in excess of the corresponding 
decrease of reluctance in the other side. Similarly, if we consider a 
current lagging behind the nominal E. M. P., then, since the current 
will not have reached its maximum value until the armature coil is 
partly facing the next pole, it will readily be seen from Fig. 4 that 
a '* demagznetising " effect is produced (and a magnetising cffect in 
the case of the synchronous motor), and the field as a whole is 
weakened. Similarly with the current in advance of the E. M.F. 
the generator field will be strengthened and the synchronous motor 
ticld weakened. 

The armature leakage reactance is of the nature of a truc self- 
induction, and the E. M. F. induced thereby will be in quadrature 
with the current, and hence with a lagging current will have a 
component in opposition. to the nominal induced E. M. F., and in 
the case of a leading current, a component in conjunction with it. 
Thus armature reaction and leakage reactance have a similar effect, 
and since they always exist conjointly it becomes convenient to 
consider them together and represent the combined effect by the 
term“ synchronous reactance ” of the armature. In vencral, this 
is different numerically from the value which is obtained by passing 
an alternating current of known frequency through the armature 
when at rest. 

If we denote the synchronous reactance by pl; and combine with 
it the resistance R of the armature, we obtain VRT, which 
may be termed the “synchronous impedance” of the armature. 
To obtain the value of this experimentally the simplest method is 
to make use of the open-circuit characteristic curve and the 
short-circuit characteristic curve, in the manner originally suggested 
by Dr. Behn-Eschenburg (The Electrician, Vol. XXXV., p. 424).* 


Ses also the articles by Behrend and others on this subject in T'he 
Electrician, Vol. LII., p. 410, and in the issue of April 22nd, p. 5.— Er. E. 


The first of these curves will be of the form of a magnetisation 
curve, but with the “knee” more rounded off—since, in general, 
the various portions of the magnetic circuit will become saturated 
in succession. The second curve will be usually a straight line 
for the greater part of its length. Then if at any excitation 
the value of the nominal induced E.M.F. be divided by the 
corresponding short-circuit current, the quotient is the value of 
the synehronous impedance of the armature at that excitation. The 
synchronous reactance may then be calculated when the resistance 
is known, thus p?L?= Z? R, „L= VZ?— Rz, where Z=synchronous 
impedance found as above. On the basis, therefore, of a definite 
armature impedance, it is possible to predict the regulation of the 
machine on loads of different power-factor. 


(A) Non-Inductive Load (Fig. 5).—Draw from O, OR and OL at 
right angles, representing in magnitude the quantiti-s RI and pLI 
respectively, their vector sum OZ then represents the E. M. F. con- 
sumed by the impedance of the armature. Since the load is non- 
inductive the P.D. will be in phase with the current, and hence the 
P.D. vector will be in the same direction as OR, and since it is the 
veetor difference of the E.M.F. (OE) (whose length is known from 


Fic. 5. 


the open-circuit characteristic) and the E.M.F. consumed by the 
impedance, the triangle OZE may be constructed, ZE being parallel 


to OR. From the figure (OE)? 2 (OV)? - (VE)? --20V. VE cos OVE or 
E? = V?4- 27: 4- 2V. I. Z. cos a V? + I?2?-- 2V. I. R, since cosa = R/ 


Hence V= NVE LTZ Rl. (1) 


(B) General Case, Power-factor=:cos 0, where 0= Phase Difference 
between Current and P.D.—The vector diagram in this case is shown 
in Fig. 6, and is constructed as follows:—OR and OL are drawn at 
right angles as before, representing the quantities RI and pLI, the 
E.M.F.s consumed by the resistance and synchronous reactance 
respectively, giving the resultant OZ, the synchronous impedance 
E.M.F. The vector OV is drawn differing in phase from RI by the 
augle 0, cos 0 being the given power-factor of the load. The length 
of OL, the open-circuit E. M. F., is known, and hence the point V is 
determined by constructirg the triangle OVE, in which VE is equal 


Fia. 6. 


and parallel to OZ. 
(a - 6); and therefore 


V= JE! - IZ? - 27? cos? (a — 0) - 17 cos (a — 0), 

AI E?4- IZ? cos? (a — 0) —11—1Z cos (a - 0), 

AJ E? - 122? sinë (a — 8) — IZ cos (a — 0), 

JE — IZ (sin d. eos 0 eos a. sin 9)? — IZ(cos a. eos 0 + sin a.sin 0). 
Now, sinazzpL/Z, and cosa=R/Z; 

VSV. I*(pL cos 9 — R sin 0)? I(R cos 8 pL sin 0) . . (2) 


which is the general equation for the regulation curve, On the 
basis of the quantity ** synchronous reactance " found from the open 
and short-circuit characteristics the regulation of the machine may 
be predicted from the equation just given. The question whether 
or no the results thus obtained, using the value of synchronous 
impedance given by the short-cirenit curve, are to be relied upon as 
agreeing with those actually obtained by experiment has been 
investigated in the experiments described below, 

Before giving the results of some experiments on the subject, it is 
proposed to examine some important properties of alternators which 
may be deduced from the above considerations. The general equa- 
tion implies that the P.D. V falls off much more rapidly on induc- 
tive loads than on non-inductive ones and may increase at first on 
a capacity load or one taking a leading current—e.g., in the case of 


From th» figare V?=E?-1°Z?-2V,1.Z. cos 
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over-excited synchronous motors and converters. Before discussing 
other methods of calculating regulation and armature reaction, the 
results are given of some experiments carried out by the writer to 
investigate the value of the quantity synchronous impedance as 
obtained from the open and short-circuit characteristics. The full- 
load current was obtained on short-circuiting the armature with the 
field only excited to a small fraction of the normal amount. Four 
machines of different types were experimented on—viz.: Machine A.— 
“Fynn type of inductor alternator (two-phase), by Johnson and 
Phillips. Machine B.—An old single-phase inductor alternator, by 


Amperes. 
Fio. 7.—MacuHinxE B. Cos 0-1. 


Pike, Harris & Co. Machine C.—E.C.C., three-phase, of the fly- 
wheel" type, with revolving fields. Machine D.—Fuller-Wen- 
strom, with revolving armature (single phase). In the following 
tests machines A and C were run as single-phase machines, only 
one phase being loaded. 

It may be noted that, as a matter of fact, in the determination of 
the open and short-circuit characteristics, exact constancy of speed 
is not essential, since on open circuit the E.M.F. is strictly propor- 
tional to the speed, for a given excitation, and the readings for the 
open circuit can, therefore, be accurately corrected in proportion 
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Fic. 8.—Macuine B. Cos 6=0°5. 


and reduced to the normal speed should it for any reason be impos- 
sible to maintain this perfectly constant throughout; and, secondly, 
the short-circuit current is practically independent of the speed 
through a very wide range of the latter for the following reason :— 
Since the armature resistance is always small in comparison with 
the reactance term, the short-circuit current I2 E/ IRL may 
be written I[=E/(pL), of which both numerator and denominator 
are proportional to the speed. 

Experiments with machine A showed that for this alternator the 
eurve calculated from the synchronous impedance lay in each case 


Fie. 9. - MAchNE B. Cos 60°35, 


below the curve obtained experimentally, showing that the open 
and short-circuit characteristics give too high a value for the 
synchronous impedance t. e., the machine is found to regulate con- 
siderably better than would be predicted by this theoretical method. 


Machine B.—Curve A in Fig. 7 is the actual regulation curve of 
the machine on a load of unity power-factor, and curve B that cal- 
culated from the synchronous impedance. In Fig. 8 curves A and B 
are the same with the machine working on an inductive load of 


power-factor 50 per cent., and the corresponding curves A and B 
(Fig. 9) are the experimental and calculated curves on a load of 85 per 
cent. power-factor. In this machine the agreement between the 
theoretical and actual curves is remarkably close in the case of the 
non-inductive load, but on the loads of low power-factor the regula- 
tion is again considerably better than that predicted by the 
theoretical curves. 


Machine C.—The agreement was very close. 


Machine D.—This machine (considerably the largest of those 
tested) shows excellent regulation, having a drop of terminal voltage 
of only 4 per cent. from no load to full non-inductive load. In this 
case, too, the actual curve (A, Fig. 10) agrees closely with the 
theoretical curve (curve B). 

From these tests it appears that the tendency is for the value of 
synchronous impedance, as calculated from the open and short- 
circuit characteristics, to come out too large. This is due to the 
fact that, in so determining the value, the machine is working with 
a very much under-excited field or with a very excessive armature 
current, both of which circumstances would give rise to a larger 
amount of armature reaction than would occur under normal work- 
ing conditions. Further, since the short-circuit current is practically 
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a wattless lagging current, its maximum value will occur when the 
armature coils are approximately under the pole-pieces, and hence, 
as previously shown, the armature reaction will be still further 
exaggerated. 

An ingenious suggestion for estimating the effective impedance of 
the armature under more normal conditions is the following, due 
to Prof. Baum : —The machine whose impedance is to be measured 
is run as an unloaded synchronous motor, and its field excitation 
is increased until about the full.load armature current is flow- 
ing (according to the well- Know V curves" of the synchronous 
motor); and then the algebraic difference between its ‘‘ nominal" 
counter E.M.F. (obtained from the open-circuit characteristic) 
and the P.D. across the armature terminals will be almost 
exactly the E.M.F. consumed by the impedance. If, then, this 
difference be divided by the armature current, the quotient may 
be taken as the effective armature impedance. The reason 
is clear from the simple vector diagram of the E.M.F.s (Fig. 11). 
The vector OR represents the ohmic drop in phase with the current, 
and therefore, since the motor is over-excited, nearly 90deg. ahead 
of the impressed P.D. vector OV. OL is the effective inductance 
E.M.F. in quadrature with OR, and combines with it to give OZ the 


Fic. 11. 


vector of impedance E.M.F. Hence the vector of counter E.M.F. 
OE is determined, and since the armature drop will always be small 
compared with OE or OV, it is clear that the counter E.M.F. OE 
will be very nearly in opposition to the impressed P.D. OV, and 
hence the algebraical difference may be taken with sufficient 
accuracy as representing the vector difference. This method, again, 
is open to the objection that the machine is working with an over- 
excited field, and with & current about 90deg. behind its (counter) 
E.M.F.; and, further, it may not be always possible or convenient 
to run the machine as a synchronous motor. Testing machines A 
and D in this way, the values of the impedance work out to 4°6 and 
2:7 ohms respectively (as compared with 8:9 and 1:1 found from the 
short-circuit method), which are excessive. The explanation of this 
is probably that the simple vector diagram of E.M.F.s is not sufii- 
ciently near the true conditions to justify its use in this way when 
the two machines have widely different wave-forms.* 
(To be continued.) 

Jr a ee MÀ 

* Unlees the wave-form of the motor is approximately of the same 
form as that of the generator, it is probable that the additional accuracy 
might be lost, owing to the extra cross-currents between the machines. 
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CORRESPONDENCE. 


— — 


AUTOMATIC REGENERATIVE CONTROL. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : It is particularly refreshing to read such a lucid exposi- 
tion of the principles of regenerative motors as that which 
appears in your current issue. Most people find difficulty in 
understanding the system, because it is so simple—they can 
scarcely believe that so much can come out of so little. 

Your remarks on the braking effect are very much to the 
point; the moment the car passes over the brow of a hill, 
acceleration is automatically checked, there is no loss of time, 
therefore 30 amperes of regeneration are quite as effective as 
60 amperes of rheostatic brake, and with very much less heat- 
ing. In driving the car the same effects are observed. With 
series parallel control the driver must repeatedly cut off the 
current to check the speed, whereas, with the regenerative 
control the right amount of current is kept on all the time. 
Now 30 amperes for two minutes has only half the heating 
effect of 60 amperes for one minute—this, I think, is the reason 
why the motors do not get hot. At Devonport the maximum 
current when the motors are put in parallel is 140 amperes, 
but with the regenerative motors the maximum current is only 
80 amperes, both cars running to the same time-table. 

There can be no doubt at all that greater perfection will be 
attained with motors specially built to suit the conditions, but 
in the meantime, the results are very good with converted 
motors. In the course of four or five weeks, further experi- 
ence will be gained on the lines of the Gravesend Tramways 
Co. and of the Halifax and Bournemouth Corporations with 
five regenerative cars. All these lines have very severe gradients. 
— Yours, &c., JOHN RAWORTH. 

London, May 3. 


THE DESIGN OF ELECTRICAL MACHINERY. 
TO THE EDITOR OF THE ELECTRICIAN. 
SIR: With reference to the abstract of the above Paper, 
published in The Electrician of April 29th, I find that through an 


oversight a factor has been omitted from the commutation 
formula. This should read— 


- ATLT.LOR T 
where P 1 85 the number of poles of the machine. The 
sparking voltage is, of course, proportional to the periodicity, 
and, consequently, to the number of poles. 

The following corrections should be made. 


Max Ec = F.6/75 x 107AT L. 
Max AT,, = P a 


K, 


I regret having to trouble you in this matter, but should be 


very much obliged to you, if you would kindly print the above 
corrections.— Yours, &c., 
Rhyl, May 2. L. J. Hunt, 


COMPLETION OF THE PRACTICAL SYSTEM OF UNITS. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: The matter brought before your readers by Prof. David 
Robertson in your issue of April 22nd owes its urgency to the 
fact that some further tinkering with the established nomen- 
clature is threatened from St. Louis. There is a good deal to 
be said in favour of Prof. Robertson’s proposals if a unification 
of the electrical system of units is now to be carried out. But 
he probably underrates the inertia to be overcome before the 
C.G.S. system can be made to give way before his M.K.S.O." 
system, and everybody persuaded to measure pressure in 
newtons per square metre instead of dynes per square centi- 
metre. The radical changes proposed by him could only be 
justified on the ground of finality, and I doubt if he himself 
would make such a claim for them. 

The duality in the system of electric units is a relic of the 
time when electricity and magnetism were two distinct sciences, 
with nothing but a rough analogy of the phenomena of attrac- 
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tion and repulsion to connect them. The advance of the 
electron theory is gradually reducing the whole of electro- 
magnetic theory to & theory of the electron at rest and in 
motion. Such a sweeping generalisation cannot be carried 
through without profoundly affecting our conceptions of electric 
quantities. Now the ohm, though it can be easily stored and 
handled, is peculiarly unfortunate from the theoretical point 
of view. The theoretical structure of resistance is as compli- 
cated as the physical structure which gives rise to it. Its 
adoption as the fourth fundamental unit would therefore 
compare unfavourably with the quantities of length, mass, and 
time, which are really fundamental. 

I do not maintain that the time is quite ripe yet for the 
complete rationalisation of our units in the light of the electron 
theory, but the advantage of bearing the ultimate goal in 
mind is obvious. The natural unit of electricity is the electron 
itself, or, since it is inconveniently small, some multiple of it, 
preferably a trillion electrons, which (to take a leaf out of 
Prof. Robertson's book) might be called the “trelectron.” A 
coulomb would be about five trelectrons. A current of one 
ampere would be generated by the passage of five trelectrons 
per second through any cross-section of the conductor. One 
trelectron would repel another at a distance of one metre in 
air with a force of 40 million kilogrammes. 

Electric quantity being simply the number of electrons, 
electric current is the number of electrons per unit time, and 
the difference of potential between two points is the work 
spent on the unit quantity, say ergs per electron, in bringing 
it from one point to the other. Putting é for the new 
fundamental unit of electric quantity, we get the following 
dimensions :— 

Electric quantity: e. 
Difference of potential: ML?T-? x e-!. 

From these we may obtain the dimensions of resistance by 
applying Ohm's law :— 

Resistance = E.M.F./current = ML?T-?/e x T/e MLT Je = R. 

Resistivity = LR = MLI?T-!/e*. 

Conductivity = 1/LR = e/MI?T-! = e/L? x e/MLT-? x L/T = density 
of electrons x mobility, the mobility being the steady velocity acquired 
by an electron under unit force acting upon it within the conductor. 

It will be seen that although the conductivity comes out as 
a perfectly clear conception, though not a fundamental one, 
the resistance does not. This circumstances does not mate- 
rially affect its value as a practical working unit, but it does, 
I think, militate against its adoption as a fundamental unit in 
a system aiming at finality.—Yours, &c., 

Dalkey, May 1. E. E. FOURNIER D’ALBE. 


Current: «T—!. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : While cordially approving of the suggestions put for- 
ward by Prof. Robertson in your issue of the 22nd inst., I can 
foresee formidable difficulties in the way of their practical 
adoption. These difficulties are due entirely to the innate 
conservatism of human nature. Had electrical engineering 
made less progress within the last two decades, there might 
have been some hope of the adoption by all members of the pro- 
fession of a strictly logical system of electromagnetic units. As 
matters stand at present, however, I can see very little hope of 
success for a proposal which involves radical changes in some of 
the generally accepted units. Will any number of resolutions or 
recommendations passed at International Electrical Congresses 
induce the host of designers to abandon their present methods, 
merely in order to satisfy the fastidious taste of their scientific 
confréres? And if not, what advantage is there in tampering 
with the existing system, beyond the somewhat imaginary one 
of eliminating the innocent yet much abused 4 from certain 
equations, merely in order to have it reappear in others ? 

I cannot but regard the gay and irresponsible sort of way 
in which some writers proceed to establish new units of their 
own and coin names for them as a most reprehensible practice, 
entirely opposed to the true interests of science. By way of 
illustration, I may refer to a Paper by Dr. Kennelly (referred 
to in The Electrician, Vol. LIL, pp. 275 and 526) which bristles 
with such unfamiliar terms as “abfarads,” “abcoulombs,” 
** gausses," * gilberts," “abstatvolts,” certainly more remark- 
able on the score of originality than on that of euphony. 
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The danger connected with any attempt to alter the existing 
system appears to me to lie in the creation of two distinct 
systems, one used by theorists and the more enlightened and 
advanced members of the electrical engineering profession, 
the other by those who are merely concerned with the more 
or less mechanical application of general principles to prac- 
tical problems. Since the design of electrical machinery and 
apparatus has now to a large extent become standardised, it 
would appear an extremely difficult matter to uproot existing 
practice in this matter. The only result, therefore, would be 
to make the language of the scientific investigator much less 
intelligible to the practical man than it is at the present time. 

That the danger of such duality in units, and the consequent 
setting up of barriers between departments of science which 
should form an organic whole, is by no means imaginary, is 
only too clearly evidenced by the nomenclature of the physi- 
ologist, whose electrical vocabulary is an unintelligible Jargon 
to the practical electrician. 

For this reason, and this only, do I consider that Prof 
Robertson's pr oposals are not likely to be of real service. The 
matter would, of course, be completely altered were we in 
a position to start with a tabula rasa. 

As to his proposal to substitute kram " for “ kilogramme,” 
l cannot but regard this as a touch of humour.— Yours, &c., 


London, N.W., April 29. ALFRED Hay. 


WIRELESS TELEGRAPHY. 
| Translation. | 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In an article which appeared in the Pall Mall Gazette of 
April 27th, entitled Wireless Telegraphy at Work. The Story 
ofthe Hertzian Waves," describing the De Forest system installed 
on the ship Haimun " for the purpose of reporting incidents 
in connection with the Russian-Japanese war, there is a state- 
ment to the effect that the De Forest apparatus is immune from 
interference, and that no one is able to intercept signals sent 
by this system. In this connection we should like to mention 
the following facts :— 

1. In spite of this alleged superiority of the De Forest 
system, the number of apparatus of the Marconi and of our 
system is immensely greater. The number of apparatus 
worked by the Marconi or by our system is as large, or even 
larger, than the number of installations of all the other systems 
combined. If, therefore, the assertion were true that the De 
Forest system does something which the other two systems 
mentioned are absolutely unable to do, then it would follow 
that most of the purchasers of wireless telegraph installations 
have bought and are still buying under a misconception. 

2. It is alleged that this immense superiority of the De 
Forest system is due to a receiver which works without a 
tapper. Any person who understands anything of wireless 
telegraphy will recognise at once that this property of the 
receiver does not in any way prevent a third party from 
intercepting the telegrams. 

3. That such a receiver, without the tapping devices, is not 
really new is evidenced by the fact that the Marconi Company, 
‘Fessenden and our own company have possessed for many years 
receiving apparatus which may be worked without a tapper. 

4. This new receiver, used by the De Forest system, is 
covered in America by the patent of Fessenden, and in the 
other countries by a patent belonging to us, which protects 
the same arrangement. If, therefore, the De Forest system 
gives extraordinary results, the credit ought to belong to Prof. 
Fessenden or to ourselves.— Yours, &c., 

For the Gesellschaft fiir Drahtlose Telegraphie, 


Berlin, May 2. CounT ARCO. 


DANGER OF ELECTROSTATIC SHOCKS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Your correspondents seem to have overlooked one important 
point in connection with the lamentable accident at Bow—viz., that 
athough the voltmeter might be standing at zero, as stated in the 
evidence, yet this would only goto show that there was zero P.D. between 
the 'bus bars and not that the whole system was at the earth’s potential ; 
unless, of course, some point in it had been properly earthed. 1 should 
say it was not impossible to charge up the cables, &c., to a potential 


considerably above that of the earth. In fact, if the time interval required 

for a soaking-in charge is not equal to that of a soaking out, the system 

must become charged. Another thing has not been taken into account 

apparently, and that is that there was the capacity of three long cables, 

not only one.—Yours, &., ANON. 
London, May 2. 


Erratcm.—In Mr. G. H. Nisbett's letter on the danger of electrostatic 
shocks, which appeared in our Correspondence columns last week, the 
voltage of the high-tension cable after short-circuiting for two minutes 
should have been 0:08 volt, and not 0'8. 
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ILFORD URBAN DISTRIOT COUNCIL BILL. 
THE '* BERMONDSEY " CLAUSE GRANTED. 


When this bill came before the House of Lords Committee of which 
Lord Clifford of Chudleigh is chairman on Friday, 

Mr. BAGGALLAY, K.C., spoke on behalf of the gas company. He said 
that a dout-le-barrelled principle was involved: First, how far unrestricted 
municipal trading ought to be allowed, and, secondly, how far it should 
be allowed when that municipal trading was to a certain extent carried 
on with money contributed to the funds of the district through the rates, 
by a body with whom the local authority was to compete. He would not 
discuss the questions as to whether electric lighting should be carried on 
by municipalities or as to whether the form of accounts prescribed by 
the Board of Trade was the best, But the question of the insertion of 
the Bermondsey clause had arisen many times and Paliament had given 
decisions in both ways. The earliest cases 1n which the clause had been 
inserted were the Aberdeen and Dundee tramways at the instance of railway 
companies. Only on the previous day a similar clause had been placed 
upon the Belfast Corporation in respect of its tramway undertaking. The 
principle in this particular case was merely to make the Ilford electricity 
undertaking self-supporting, which was a very fair thing to do. In the 
course of a lengthy criticism of the Ilford accounts, he maintained that 
merely writing off the capital instalments was not equivalent to setting 
aside a sum for depreciation. Not even 1 per cent. had been set aside at 
Ilford, and if the accounts had been kept in the proper manner, the 
undertaking would have shown a loss instead of the small profit which it did. 

The CHAIRMAN, at the close of Mr. Baggallay's speech, said he hardly 
thought the comparison an analogous one, as the railway company did 
not have to make yearly payments in order to exhaust its capital loans. 

Mr. WEDDERBURN, K.C., replying for the promoters, produced 
precedents on the opposite side, and said that, as far as electric lighting 
undertakings were concerned, the clause now asked for had only been 
inserted in three instances. In all the cases on which it had been refused 
it had been admitted to be unsound commercially. 

After deliberation, 

The CHAIRMAN said that the Committee had decided to insert a 
elause upon the lines of that in the Willesden Act (see The Electrician, 
Vol. LI., page 255, but the terms of it would not be decided until after 
discussion. 

Mr. WEDDERBURN, after consultation with his clients, declined to 
discuss the clause at this stage, reserving the right to endeavour to have 
it struck out at a later stage. 

The bill, with the clause inserted, was accordingly reported for third 
reading. 


LONDON UNITED TRAMWAYS BILL. 


A Committee of the House of Commons, presided over by Mr. Henry 
Hobhouse, considered this bill on Tuesday. 

Mr. BALFOUR BROWNE, K.C., who with Mr. Lewis Coward, K.C., 
the Hon. J. D. Fitzgerald and the Hon. Evan Charteris, said that the bill 
was for the conferring of further powers upon the London United Electric 
Tramway (1901), Ltd., for constructing additional tramways, widening and 
altering roads, acquiring lands, &c. The only new line for which powers 
were being sought was one between Baber Bridge and Staines. An exten- 
sion of two years was being sought for a line authorised in 1901 from 
Hanwell to Brentford and the Surrey system which started at Molesey 
and ran to Thames Ditton, Surbiton, and then north to Kingston and 
then south to Hook and New Maldon. With regard to the opposition to 
the new line, the promoters were in a difficult position as between the 
Middlesex County Council and the Bedfort Parish Council. The invari- 
able rule of the former was that when a tramway was laid upon a main 
road, the road should be widened to 50ft.at the expense of the promoters, 
and to this the company agreed. But the Parish Council in question 
asked that none of their land might be taken in order that the widening 
should take place; they preferred a single line. The company was pre- 
pared to do either, and he would leave it to the two authorities to settle 
the matter between them. The Middlesex County Council, however, 
was petitioning on a large number of other details chiefly with regard 
to the construction of the track, lighting, &c. The following is 
a summary of the requests of the County Council and the extra 
cost which they would incur to the company if carried out: Wood 
paving of track and to 2ft. on either side of the rails, ex'ra cost £9,805 ; 
12in. or 18in. granite kerbs, £6,965; drainage for track, £500; wood 
paving from kerb to kerb at one particular spot, £415; new surface-water 
drain, gulleys and manhole, £1,245; lighting of track, £2,100. With 
regard to the latter point, the request was that the company should pro- 
vide electric lighting upon the trolley standards at cross roads. But he 
maintained that this was the duty of the local authority. 
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Mr. J. CLIFTON ROBINSON, engineer and managing director to the 
London United Tramways Co., described the system of the company 
already in existence. With regard to the 5 miles of line proposed to 
Staines, the cost of construction only would be £62,497, widening to 50ft. 
would cost £13,197, widening the three bridges £870 and land £25,209. 
The total cost would be £109,605, or £21,143 per mile. With regard to 
lighting the road, this was creating a precedent. He doubted whether 
the company had the statutory power to do this. The bill asked for 
80 years, at the end of which the lines could be purchased by the County 
Council, the purchase to be as a going concern. These terms were pre- 
cisely the same as those inserted in almost every tramway bill or light 
railway order which the tramway company had ever been granted. It 
was the invariable policy of the company to allow their overhead wire 
standards free for lighting purposes at the hands of the lighting authority. 

Cross-examined by Mr. HARPER for the Middlesex County Council, 
Witness refused to discuss the question of the width of High-street, 
Brentford, as the trams were laid there, and had been sanctioned by the 
Board of Trade. He would undertake to pave the track with wood 
paving when the County Council paved the remainder of the roadway in 
the same way. The County Council was only the purchasing authority 
in Middlesex by reason of agreements with the local authorities, and 
could only purchase with the consent of the local authority. He com- 
plained of the attitude which the Middlesex County Council took up with 
regard to the London United Tramways Co., as there was a tacit under- 
standing that no preamble opposition should be made to any of the 
company's proposals ; this present opposition was distinctly a preamble 
opposition. 

Local evidence was then gone into. On Wednesday the case for the 
Middlesex County Council was opened, the Hon. Scott Montague and 
the chairman of the Middlesex County Council both testifying as to the 
narrowness of Brentford High-street and the danger of increasing 
the traffic through it which would result if the Staines extension were 
sanctioned. 

After speeches by counsel, the committee deliberated in private, and 

The CHAIRMAN said that the committee found the preamble of the 
bill proved, subject to the following conditions :—The requirements of the 
Middlesex County Council were granted in the following respects: Width 
of road, water surface drainage, kerbing, wood paving as offered by Mr. 
Robinson, lighting at cross roads and lateral roads when required by the 
Council (all such works to be carried out to the satisfaction of the county 
gui veyor), clause 20 to be amended so that no new obligations should be 
. put upon the County Council by reason of any agreements with the local 
authorities, the agreement with the Staines Rural District Council to be 
scheduled to the bill or incorporated in a clause in the bill; term of pur- 
chase 25 years under a similar clause to that in sec. 3 of the Middlesex 
Act of 1902 as to exercise of the option of the Council to purchase. With 
regard to Bedfort, wood paving would have to be put in so far as the houses 
were concerned, but the portion of the green required should be granted, 

The opposition to the extension of the time for the authorised lines 
having been settled, this part of the preamble was also found proved. 


NORTH WALES ELEOTRIC POWER BILL. 


A Committee of the House of Lords, of which Lord Clifford of Chud- 
leigh is chairman, considered this bill on Tuesday. 

Mr. BAGGALLAY, K.C., who appeared for the promoters, with 
Mr. Vesey Knox and Mr. Gully, said that the bill was promoted by the 
North Wales Electric Power and Traction Co., and proposed to authorise 
them to utilise the waters of Llyn Liydaw, on the eastern slopes of 
Snowdon, for generating electrical energy, and also to use that energy for 
power purposes over a large area which included the whole of the counties 
of Carnarvonshire, Merionethshire and Anglesey, a small portion of the 
county of Flint and a considerable portion of the county of Denbigh. 
The small portion of Flint included the towns of Rhyl and St. Asaph. 
The primary object of the bill was for supplying electrical energy for the 
purpose of some narrow gauge railways and light railways which were 
authorised in 1901, to the Beddgelert and Creosor Railway Co., and also 
to authorised electrical undertakings throughout the scheduled area. 
The only specific works which it was proposed by the bill to construct 
was a dam which was necessary to raise the waters of Llyn Llydaw to a 
sufficient height to get à good fall down to the power house, so that the 
water level would be about 20ft. higher than it was at the present 
moment. By that means it was possible to get a fall of about 1,150ft. 
within & very short distance of the power house. Most of the power 
schemes which had hitherto been proposed had utilised fuel where 
it could be cheaply obtained for the purpose of generating elec- 
tricity, and very few cases had been put forward on the lines of this 
one. There was one or two, however, such as the Shannon scheme 
in Ireland, and the scheme which intended to utilise the waters 
on the West Coast of Scotland, at Loch Leven, but this was the first 
case of the sort which had been proposed where the water was in the 
immediate neighbourhood of the power house. There existed already 
in the neighbourhood or would exist a large number of persons and 
undertakings capable of using the power. With regard to the light rail- 
ways already mentioned, the bill of the South Snowdon, Portmadoc and 
Beddgelert Railway Co. authorised the transfer of that undertaking, 
which owned the railways, to the North Wales Electric Traction and 
Power Co., which company was already incorporated under the Com- 
panies Acts. The history of the negotiations was as follows :—The Port- 
madoc and Creosor Railway Co., already referred to, which was authorised 
in 1901, also had power to supply a very small area in that district with 
electrical power “in bulk.” The company was, however, in financial 
difficulties and negotiations were entered into with the Northern Counties 
Traction Co. This company, after carefully considering the project, 
came to the conclusion that the water power available was exceedingly 
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good and could be relied upon, but that a bigger scheme should be carried 
out. The result was the North Wales Electric Power and Traction Co. 
was formed and a prospectus was issued in 1903, and £170,000 was at 
once subscribed by some 50 shareholders, who took 34,000 shares. In 
order to carry on the negotiations with the original company success- 
fully, and to take in the large area scheduled, it was necessary to 
make arrangements with certain gentlemen who had rights as to 
the waters of Llyn Eigiau, and these gentlemen had now come 
into the company and were acting as promoters of the present under- 
taking. The consideration to these gentlemen was £40,000, of 
which, however, only £3,000 would be paid in cash, the remaining 
£37,000 being given in fully paid-up shares. The capital of the 
North Wales Electric Power and Traction Co. was fixed under its 
Articles of Association at £270,000 in shares, with power to issue 
£135,000 debentures. Under all these negotiations, therefore, it was 
proposed that the promoting company should carry out the scheme of the 
South Snowdon, Portmadoc and Beddgelert Company, and, as a matter 
of fact, a large part of the work was under construction. The power 
which it was estimated would be obtained from the waters available would 
be 12,000 H.. The railways would utilise about 1,000 H. P., and there 
would therefore be, at any rate at the commencement, 11,000 u.r. avail- 
able for other purposes. The price of electricity to the consumer was 
estimated to be 14d. per unit to start with. He was quite aware that this 
figure had been beaten by other power companies, notably by the New- 
castle Company, but there was a difference in the circumstances of the 
two undertakings. The Newcastle Company had a much more compact 
area, and therefore the cost of laying mains, &c., was not nearly so great. 
Roughly speaking, the estimates for the hydraulic work amounted to 
£4,500, the pipe line to the power station would cost £16,000, the power 
station itself £36,000, transmission lines £21,000, land £8,750, making 
in all something over £86,500. Adding to this the £40,000 for the 
acquisition of the private undertaking in the north of the district already 
referred to, a total of £126,500 was arrived at, and this was the amount 
which would be the first expenditure. The £86,500 for the new work 
would be provided out of £170,000 already subscribed, and this would 
leave something like £80,000 available for the construction of the rail- 
ways, so that persons dealing with the promoters would find their 
financial position was £170,000 subscribed, plus the property represented 
by the £40,000 for the private undertaking, making a total of £210,000. 

On Wednesday, Mr. Baggallay continuing his opening statement 
said there were three classes of opposition. The first was with regard to 
the transmissiou of power by means of overhead wires, which it was pro- 
posed to do under the bill, subject to the provision that any local authority 
being an urban district council, borough council or rural district council 
might appeal to the Board of ,Trade against the proposition of the com- 
pany in respect of that particular locality. The Board of Trade would 
have the power to modify the proposals if it thought fit. - Similar powers 
to erect overhead lines had been given in other bills although they had not 
been put into effect. The promoters objected, however, to the county 
councils having a veto in this matter. Another point being raised by 
the petitioners was as to the desirability of granting these powers to a 
limited liability company such as this, but he thought there was 
little in this, as, curiously enough, the only really successful power 
undertaking was that of the Newcastle-upon-Tyne Electric Supply Co., 
which was a limited company. Then there was the question as to the 
supply of energy for power and lighting. The bill included the usual 
clauses as to supply to authorised undertakers and for power purposes, 
and the current was only to be used for lighting upon the premises in 
which a power supply was taken. Many petitioners required an abso- 
lute veto as regards their districts, but he desired to have the usual clause 
giving the appeal to the Board of Trade, such as was in the Somerset and 
Cleveland Bills. With regard to the opposition of the Carnarvon Corpora- 
tion, he was afraid they were in a peculiar position. The Carnarvon 
Corporation entered into an agreement with the National Electric Con- 
struction Co., but when the Local Government Board inquiry was held, 
the inspector refused to grant the loan because he considered that the 
Corporation would do better to take energy from the promoters of this 
bill. Counsel for the Carnarvon Corporation said that this was not so. 
Now, although the Corporation was willing to take & supply from the 
promoters, the National Electric Construction Co. was taking action 
against the Corporation for breach of contract. (Counsel for the Car- 
narvon Corporation again dissented.] Another point in the opposition of 
the petitioners was the financial position of the promoters, but he would 
be able to show that he came before the Committee with a much 
stronger case in this respect than most power bills. 

Mr. RAWLINGS, the chairman of the North Wales Electric Power and 
Traction Co., detailed the purchase of the private undertaking mentioned 
in the opening s h. With regard to undertaking generally a contract 
had been entered into with Messrs. Bruce Peebles & Co. to erect certain 
works, including the first power station, for £145,000. The work was 
actually under construction. As to the practicability of transmitting 
electrical energy by means of overhead wires, he instanced a scheme in 
the Sierra Nevada mountains in California, where the power was trans- 
mitted in this manner fora distance of 35 miles, and although the wires 
ran along the public road for the whole way, no accident had ever 
xe ra The restrictions upon the use of overhead wires in England 
had had a very prejudicial effect upon the electrical industry in Great 
Britain. The comparison of generation of electrical power by water and 
by steam was £4 or £5 per horse-power as against £15. 

Cross-examined by Mr. LLOYD, K.C., for the Colwyn Bay Urban 
District Council, Witness said he had had 25 years’ experience in Cali- 
fornia, and had been in England for three years. When he was first 
consulted with regard to this scheme he could not believe that such an 
amount of water power was available in England, but since he had visited 
the spot he was quite convinced on the matter. He admitted that before 
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the prospectus of the company had been issued £170,000 had been under- 
written, and that in response to the issue of the prospectus no further 
capital was subscribed. The bill gave a clause to Lord Penrhyn pro- 
viding that be should have a veto in respect of touching any of his pro- 
. The standard dividend was fixed at 10 per cent., although it was 
a fact that the usual standard dividend was 8 per cent. The standard 
price per unit was 24d., but it did not follow that this would be the price 
Messrs. Bruce Peebles £ Co. held one-third of the shares of 
the company and several of the directors were interested in the St. Helens 
Cable Co. He agreed that at present a large majority of the shareholders 
were either interested in manufacturing plant for the works, or else had 
underwritten the capital. 

In answer to several questions as to omitting Llandudno, Rhyl, St. 
Asaph and other towns from the area covered by the bill, witness refused 
to agree to do this, on the ground that the larger the area the better the 
chance of the success of the company. 

Further cross-examination: He was aware of the history of electric 
supply in Carnarvon, and he knew that the Corporation was waiting the 
decision of the Local Government Board as to the loan. The inquiry 
was postponed, but had since been held, and no decision had yet been 
given. In the estimates given by Mr. Baggallay, he did not include any- 
thing for mains, and a sum of £10,000 for working capital should be 
added 


Capt. OSMAN, member of the firm of stockbrokers who have under- 
written some of the capital, gave evidence in favour of the bill, and said 
he had trusted to the advice of Sir Douglas Fox and the other engineers 
in taking an interest in the scheme. He was quite certain that, acting on 
this advice, he could secure further sums of money for the undertakings. 
The difficulty with regard to these schemes was obtaining the first capital, 
and this had been overcome in this instance. 

Mr. S. Z. pe FERRANTI said the promoters had consulted him as an 
electrical engineer, and he had gone very carefully into the whole of the 
details of the scheme. The conditions were very favourable, because, 
unlike many water power schemes, the capital cost of utilising the water 


was very low. He was quite satisfied that more than 12,000 n.r. would. 


be available, and going upon the assumption that there would be a 25 per 
cent. load-factor, which was the basis upon which the figures for revenue 
and profits were calculated, the net sale of electricity would be more than 
12,000 H. 7. The use of overhead wires was the only method which 
would give a proper financial result for a scheme of thia kind. We must 
learn by experience, and therefore we must look to the Continent and 
America. It was a curious thing that in Germany and Switzerland, 
which were the most protected countries in the world so far as the safety 
of the public was concerned, rules had been evolved which gave every 
protection against any possible injury from overhead wires. If any 
explanation were needed as to the little use of overhead wires in con- 
nection with power schemes in this country, it was on account of 
the fact that the cable manufacturing companies had in the past 
been largely concerned with the promotions, and it was to their 
interest to use underground cables. He himself was a director of 
the British Insulated and Helsby Cables (Ltd.) and this company had 
been largely interested in the Midland power scheme, and he was quite sure 
that they would not have put in so much underground cable in that scheme 
if they had not been cable manufacturers. There was no scheme such as 
this in Great Britain, but a considerable quantity of water was being used 
at Foyers in Scotland for electrolytic purposes, In the Black Forest a 
large system of generation and distribution was being developed so as to 
supply the small cottage manufacturers, so to speak— i.e.,to give a cheap 
supply to persons who did their work in their own homes. 

Cross-examined : With regard to the danger of overhead wires due to 
storms, &c., many years ago & large portion of the City of London was 
lighted by means of overhead wires, but although during a heavy snow- 
storm practically all the telephone and telegraph wires were blown down, 
the electric light mains withstood the storm. The reason was that the 
extra heat of the electric light wires, due to the heavy currents, prevented 
the snow and sleet freezing upon them. With regard to wind pressure, 
the reason why accidents to telegraph poles were so often heard of was 

wires were continually being added without any corresponding 
strengthening of the pole. Upon their proposed poles only three cables 
would be carried, and they would have to be worked under the rules of 
the Board of Trade. If everything in which there was an element of risk 
was to be shunned, we should soon cease to exist altogether. The area 
covered by the bill was 2,100 sq. miles. The cost of overhead wires would 
be, roughly, £600 per mile, whilet underground cables of the same thick- 
ness would cost £1,800 per mile. 

Yesterday Mr. MENZIES, manager of a number of quarries in the 
Nantlle district, near Carnarvon, gave evidence as to the need for cheap 
power. 

À large amount of similar local evidence was also given, the chief point 
of it being that a supply of cheap power was needed. If any other body 
could supply it cheaper than the promoters, it would be taken from them 
in preference to the promoters. The Yale Electric Power Co., which was 
supplying around Festiniog, was not sufficiently large to take in all the 
orders for current which were available. 

Mr. TOMKINSON, one of the owners of the waters of Llyn Eigiau, 
detailed the powers he possessed in this district. These were of the most 
complete character, and nothing more was necessary in order to carry out 
the scheme in that district, 

Mr. A. A. C. SWINTON said the promoters had submitted the whole 
of the scheme to him, and he considered the district a very valuable one 
for such a proposal. Taken all round, the price at which electrical 
energy could be supplied was 14d. per unit. If it we.e not for the expenses 
of distribution, of course, the selling price could be much less. An area cf 

character gave the two essentials for a successful power scheme—viz., 
à good diversity factor and a good load-factor. On the question of over- 


head transmission, he was fully convinced that over a large part of the 
area this was quite feasible. He was concerned with a power scheme 
which would utilise the waters of Loch Lomond, and transmission would 
be made over a distance of 25 miles by means of overhead wires. Again, 
the Board of Trade had recently sanctioned the use of such transmission 
in the Stroud Valley, and the wires would pass through an urban district. 
But it was not proposed to carry the overhead wires through the thickly- 
populated parts of towns, and the Board of Trade would, of course, fix 
the routes. He saw no danger of using such a means of transmission. 
The use of overhead wires permitted higher pressures than upon under- 
ground cables because the loss increased only as the square of the pres- 
sure. There were also means of affording protection in populated dis- 
tricts by netting as was done on the Continent. With regard to 
estimates, he had allowed for an initial instalment of 8,000 B. P. of plant 
in order to have 6,000 m.r. fully available, and this would cost £53,946. 
For the pipe line and dam must be added £25,000, and for distribution 
he &dded £140,000, based upon what he had done in the Loch Lomond 
scheme. Allowing 10 per cent. for contingences, this brought the total up 
to £242,000. The purchase of Llyn Eigian, £20,000, for legal and general 
expen:es and £28,000 for working capital made the total £330,000. 
Estimates of revenue had been arrived at as follows :—Assuming the sale 
of 6,000 E. H. P. with a 25 per cent. load-factor, this amounted to 9.803,440 
units per annum. Deducting 15 per cent. for loss in transmission, left 
a total of 8,322,000 units per annum. The working expenses. including 
depreciation, oil, stores, waste, office expenses, rates, taxes, &c., 
amounted to £21,000. The revenue from the sale of current at 14d. per 
unit on the average would amount to £52,075, and deducting £21,000 
for working expenses, this lefta total of £31,075, which would be sufficient 
to pay a dividend of 8 per cent. on the capital of £330,000, and still leave 
a margin fcr contingencies and reserve of £4,675 per annum. i 

Cross.examined : For lighting purpose3 in a small town to individual 
consumers, he should say that 7d. per unit would be a good price and 5d. 
a cheap one. Supplied in bulk, 3d. and 34d. per unit would be good prices] 
For power, 14d. and 2d. per unit would be a good price. Of course, these 
prices would not apply in the case of a big demand, say, to quarries, nor 
was this figure the one at which the company would necessarily supply. 
They were only good prices for electric supply. So far as the characte: 
of the area was concerned, it could not be compared with Lancashire 
and other areas, but it was exactly similar to what was being done in 
Switzerland and North Italy. 

By the Earl of LAUDERDALE: The actual loss in transmission upon 
the Loch Lomond scheme which he had mentioned was 34 per cent. over 
25 miles. The cost of the transmission line, which was on private 
property, was £22,000. 

Mr. HARPER, of the firm of Messrs. Harper Bros. & Co., engineers to 
the scheme with Sir Douglas Fox and Partners, said a feature of the 
scheme was the great fall, the head of water being 1,150ft. Llyn Liydaw 
was 1} miles in length and } mile in width, and the area was 54 million 
sq. ft. The watershed from which the water was drained was 
14 sq. miles, including the summit of Snowdon. By means of two dams 
of 100ft. each in length it would be possible to raise the water level by 
30ft , the pipe line entering the lake 30ft. below the normal water level. 
It was estimated that there was a three months’ supply in the lake with. 
out any rain. The pipe line would run through a tunnel 600ft. long, 
and duplicate pipes would be laid. Pelton water-wheels and three-phase 
generators would be employed in the power house. A supply of electrical 
power in these districts would greatly facilitate the construction of tram. 
ways and light railways. According to another engineer Llyn Eigiau 
would give twice as much power as Llyn Llydaw. A contract for the 
electrical equipment of the Llyn Llydaw power house had been let for 
£36,159. 

Under cross-examination, witness said it was not the intention of the 
promoters to undertake a supply for lighting as a Jimited company, and 
to make use of the undertaking of ‘the statutory concern to accomplish 
this. The cost of the cons'ruction of the light railways and tramways 
which were authorised would be £50,000. 


TOTTENHAM COURT ROAD TRAMWAY. 
LoN DON County CouNciL TRAMWAYS AND IMPROVEMENTS BILL. 


When Mr. Compton Ricketts’ Committee of the House of Commons 
resumed consideration of this bill on Monday, 

Mr. POLLOCK, K.C., said that the Highways committee of the County 
Council, after consideration of the decision given on the previous Thurs- 
day, had decided to select Percy-street as the terminus for the tramway. 
One alternative was, however, to continue the line for the 600ft. beyond 
Percy-street where the statutory width could not be obtained, as a single 
line, and thus make connection with Oxford-street. 

The CHAIRMAN said that this was in the minds of the Committee 
when the decision was given on Thursday. 

Mr. POLLOCK said there was another proposal which he had to make 
which he considercd a more important one—viz., that the tramway 
should be allowed to continue, as proposed, by a double line all :h» way 
to Oxford-street, only on the condition that at some future date powers 
should be acquired for widening the narrow portion of Tottenham Court. 
road sufficiently to secure the maximum width. A precedent for this he 
could quote in connection with a line which the County Council promoted 
in 1902 down Hammersmith Broadway. There the Hammersmith 
Borough Council refused to sanction the tramway unless the Broadway 
was widened, and they offered to bear one-third of the cost of this if the 
County Council would bear the remaining two-thirds. This was even- 
tually agreed to, and the line was sanctioned under the condition that it 
could not be opened until the widening had been made. In this case, 
however, he had received no offer from either the IIolborn or St. Pancras 
Borough Councils to contribute to the widenings. 
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The CHAIRMAN said that if the promoters could give him within a 
reasonable time a definite offer from the borough councils interested to 
contribute to the cost of the widenings the Committee might feel inclined 
to look at the matter again. But the Committee had an idea that the 
Council had a wider scheme later on giving some connection between 
the north and south of the river, and, this being so, it was thought that 
the Council might feel inclined to consider the whole thing then rather 
than to have itin drips, so to speak. It was this feeling on the part of 
the Committee which partly influenced the decision already given. 

Counsel for all the petitioners against the bill opposed any of the 
alternatives of the County Council being adopted, and urged the Com- 
mittee to adhere to their decision not to consider a tramway under any 
conditions beyond Percy-street. 

The CHAIRMAN, in face of this opposition, consulted the Committee, 
and announced that, in the interests of all parties, the decision given on 
Thursday would be adhered to. The consideration of the scheme from 
Hampstead-road to Percy-street would be proceeded with. 

Mr. M. FITZMAURICE, the Council's chief engineer, gave evidence as 
to the widths under the new conditions, and stated that there would be a 
single line for the dead end and a cross-over at Percy-street. 

Mr. Ald. PURCHASE of the St. Pancras Borough Council, stated that 
the position of his Council would not be altered by the change of terminus. 

Mr. A. BAKER, chairman of the Highways committee, spoke as to the 
London County Council's views upon a tramway down Tottenham Court- 
road. Although the decision of the Committee on Thursday had shorn 
the scheme of some of its utility, there would still be a great public 
advantage in constructing the line as far as Percy-street. 


Mr. A. L. C. FELL, the general manager to the Council tramways 


described the terminus at Percy-street. The double lines there would 
converge into a single line 60ft. long for the purpose of changing the 
direction of the cars. There would be a clear width of 12ft. 10in. on 
either side of the single line. The time which he estimated that it would 
take a car to get in and out of the terminating section would be 14 minutes. 
The average speed on the line would be 6 miles an hour. It was his 
opinion that the construction of the tramway would result in the 
omnibuses being superseded. 

On Tuesday Mr. Fell was cross-examined by Mr. COURTHOPE MUNRO 
on behalf of the Holborn Borough Council. Witness said the line would 
terminate on the south side of Percy-street, and although he admitted 
that it might be better, from the point of the cross traffic from Bailey- 
street to Percy-street, that the line should stop on the north side, he 
thought it was a question of the degree of the cross traffic. For 10 minutes 
that morning he had watched that spot and had only seen one vehicle 
cross Tottenham Court-road between these points. 

Re.examined: Ten tramcars would carry the same number of pas- 
Bengers as 25 omnibuses, and, by reason of the greater speed, less congestion 
would be caused quite apart from the fewer number of cars. 

Mr. E. HARPER, statistical cfficer to the London County Council, 
handed in tables of the traffic in Tottenham Court-road. 

Mr. A. YOUNG, chief valuer to the Council, gave evidence to the effect 
that the construction of tramways invariably enhanced the value of 
property in the neighbourhood. 

Mr. G. A. SUTTLE, an aldeiman of the St. Paneras Borough Council, 
spoke in favour of the line on the ground of public convenience. 

The case for the Holborn Borough Council was then taken. 

Mr. BAGGALLAY, E.C., said that in the eyes of the Holborn Borough 
Council the terminus at Percy-street was even more objectionable than 
the one originally proposed. He advocated that a scheme of widening 
was necessary before the tramway was constructed, and in as much as 
54 years must elapse before the existing northern lines could be recon- 
structed for electric traction, he failed to see the need of any immediate 
hurry in sanctioning a line down Tottenham Court-road. 

Evidence, including that of the Police, was then heard against the 
proposal. 

On Wednesday further evidence was given on behalf of-the police, the 
Borough of Holborn and omnibus proprietors against the tramways. 

Lord ROBERT CECIL, K.C., then proceeded with his case for the 
frontagers along the line of tramways. In addressing the Committee, he 
said no public case had been made out to justify Parliament in inflicting 
injury on private individuals, and that the main object of the St. Pancras 
Council in assenting to the proposal was the widening of Hampstead. 
road. Further, apart from any other consideration, it was not wise to 
grant the tramways, as such a decision might possibly prejudge a recom- 
mendation in the report of the Royal Commission on London Traffic. 

Sir RALPH LITTLER, K.C., on behalf of the Charing Cross, Euston 
and Hampstead Railway Co., addressed the Committee from the point of 
view of the competition with his line which would be set up. 

Mr. ERSKINE POLLOCK, K.C., having spoken on behalf of the 
London County Council, the Committee deliberated in private. After a 
short interval, 

The CHAIRMAN announced that the Committee had decided to 
sanction a double line as far as Francis- street. and to allow a single line 
to project beyond that point for the purpose of changing the cars, so long 
as it did not block the entrance to any street. A further condition would 
be that horse cars should not be run on the line. He also mentioned that 
the Committee were not unanimous in their decision. 

Yesterday the consideration of another portion of the bill was com- 
menced 

Mr. POLLOCK said that tramway No. 3 was a double line, 1 furlong 
7'3 chains in length, commencing near the junction of Waterloo. road and 
York-road and terminating by a junction with the existing tramway in 
the Waterloo-road at a point 2} chains or thereabouts southward of the 
existing tramway. An agreement had been come to with the Lambeth 

Borough Council as to the construction of a refuge in the centre of the 
road upon part of the line, and the tramway, so far as this was concerned, 
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‘fast Corporation or anyone else it thought fit. 


would not be constructed without the consent of the Borough Council. 
The total cost of the line was estimated at £8,500. The width of the 
road at the spot where the termination would take place was 48ft. The 
chief opposition to the route was by the London and South-Western 
Railway Co. by reason of the great congestion which it was alleged would 
be caused near to the Waterloo Station, owing to the steep slopes leading 
from the station. There were also petitions by frontagers. 

Mr. MAURICE FITZMAURICE, engineer to the County Council, gave 
particulars of the widths of the roadway along the route. 

Mr. ALLAN BAKER, chairman of the Highways committee gave 
evidence as to the greater desirability of the new terminus, as it would 
take the passengers nearer to Waterloo Bridge. 

Mr. A. L. C. FELL, the Council's tramways manager, said the line 
was being promoted purely in the public interest and not for the purpose 
of making an increased remuneration, as it was not proposed to increase 
the number of cars. 

After hearing the case for the London and South-Western Railway Co., 
the Committee found that the preamble of the bill was not proved. 

The Committee adjourned. 


OTHER ELECTRICAL BILLS. 

The Holywood Tramways Bill came before a House of Lords Com- 
mittee last week presided over by Lord Camperdown. The proposal was 
to construct an electric tramway between Holywood and Belfast, a dis- 
tance of just under 5 miles. A small portion of the line which was inside 
the borough of Belfast would be constructed by the Belfast Corporation, 
and the company which the bill sought to incorporate would have running 
powers over it. The promotion was entirely at the hands of local 
persons. The capital asked for was £54,000, and no difliculty was antici- 
pated in raising this sum. The opposition to the scheme was by the 
Down County Council and the Belfast and County Down Railway Co., 
the former in respect of width of roads and the latter with regard to 
competition. The bill took powers to enable the proposed company to 
erect its own generating station or to purchase its current from the Bel- 
Mr. T. H. Minshall, the 
electrical engineer to the scheme, gave an undertaking to the Down 
County Council that the statutory width of 9ft. 6in. from the outside rail 
to the kerb would be maintained throughout the route. Evidence was 
then called on behalf of the Belfast and County Down Railway Co., 
during which it was stated that an endeavour was being made to equip 
electrically the line between Belfast and Holywood, but that an estimate 
received from the Westinghouse Electric Co. showed that it would cost 
the company nearly as much as the line itself had originally cost. As 
soon as an electrical company could show them that a cheaper and better 
service could be maintained by electricity than that at present working it 
would be adopted. On Monday the case for the Belfast and County Down 
Railway Co. was gone into. This was, of course, on the point of com- 
petition, and after the evidence of the chairman of the company, 
Mr. Roman, K.C., addressed the Committee. In the end the Committee 
found that the preamble of the bill was proved, some unimportant amend- 
ments being made when clauses were considered. : 

The Kettering Improvement Bill was before the unopposed Committee 
of the House of Lords on Monday. The objects of the bill, which has 
already been passed by the House of Commons, were fully set out in 
The Electrician, Vol. LII., p. 831. The bill was ordered for third reading. 

A Committee of the House of Lords, of which Lord Clifford of Chud- 
leigh was chairman, had before it the West Riding Tramways Bill on 
Friday last week. Under previous acts granted to the West Riding 
Tramways Co. certain lines were authorised, the majority of which were 
under construction. Some of the lines, however, were allowed to lapse 
owing to a pure oversight, as an extension of time could have been 
obtained upon application to the Board of Trade. The application to 
the Board of Trade, however, had not been made until it was too late, 
and consequently this bill was rendered necessary. A few new lines were 
also sought in the bill. The only opposition was by the Yorkshire 
Electric Power Co., which objected to a clause which gave the tram- 
ways company the right to enter into working agreements with 
other tramway undertakings and to supply electricity to any tramway 
undertaking. They argued that an unfair competition would be set up 
with the Yorkshire Power Co. if the clause were inserted, as it would 
enable the promoters to supply electrical energy to any tramway over 
which they did not have running powers. The Committee decided to pass 
the preamble of the bill with the clause as originally drafted. 

The Crystal Palace Gas Bill came before the unopposed Committee of 
the House of Commons on Friday last week. As originally deposited, 
the bill contained & clause giving the company the right to claim com- 
pensation in respect of damage to its mains through electrolysis, and also 
the ‘‘ Bermondsey " clause, which it was proposed to apply to the Becken- 
ham Urban District Council. Both, however, have now been withdrawn. 

The Baker Street and Waterloo Railway Bill came up for third reading 
in the House of Commons on Thursday last week. Mr. Causton had a 
motion down for the rejection of the bill, but it was announced that Mr. 
Yerkes had come to an agreement with the Southwark Borough Council 
to pay £6,000 towards the expense of providing subways at the Elephant 
and Castle. The bill was accordingly read a third time. 

In the House of Lords on Thursday last week, the Charing Cross, 
Euston and Hampstead Railway, Acton Improvement, Soothill Nether 
Tramways and St. Marylebone Electric Lighting Bills were read a second 
time. On Friday the Great Northern and City Railway, the Corbridge 
Gas and the Hampden-in-Arden Gas Bills were read a third time. 

In the House of Commons on Friday last week the Harrow Roud and 
Paddington Tramways Bill was read a third time. On Monday the South- 
port and Lytham Tramroad Bill was read a second time. On Wednesday 
the Chesterfield Corporation (T'ramicays «nd Improvements) and the Preston 
and Blackburn Tramways Bills were read a second time. 
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DUBLIN SCIENOE SCHOOL. 


In the House of Commons on Wednesday, Mr. MOONEY asked the 
Chief Secretary to the Lord Lieutenant of Ireland whether Łe was aware 
that dissatisfaction existed respecting the appointment of an English 
architect to act jointly with an Irish architect in the erection of the 
Gellege of Science and Art in Dublin; and whether he could explain why 
it was necessary to import an architect, in view of the fact that competent 
professional men were available for the work in Ireland. 

Mr. V. CAVENDISH, replying for Chief Secretary, raid he was not 
aware of any dissatisfaction. There was no Irish architect experienced 
enough to design such a building according to modern requirements. 


LEGAL INTELLIGENCE. 


—— — 


Siemens Brothers & Oo. (Ltd.) v. Patent Exploitation (Ltd.) 


In the House of Lords on Friday (before Lord Macnaghten, presiding, 
and Lords Davey, James of Hereford and Robertson), arguments were 
begun in this appeal (by Siemens Brothers & Co., Ltd.), from an order of 
the Court of Appeal (see The Electrician Dec. 5, 12 and 26, 1902) revers- 
ing a judgment of Mr. Justice Buckley. Respondents who were the regis- 
tered legal owners of certain letters patent (as assignees of Charles 
Addison Hitchcock) numbered 1,110 of 1890, for An Improvement in 
Galvanic Batteries" commenced (in November, 1900), an action to restrain 
an alleged infringement of their patent by appellants, and for damages or 
an account of profits and costs. (Similar proceedings commenced against 
others are in abeyance pending decision in the present appeal). Mr. Justice 
Buckley held that the letters patent were invalid upon the grounds of 
want of novelty, and that the claim was too wide (see The Electrician, 
Vol. XLVIII., pp. 547, 585 and 626). Defendants appealed, and the 
judgment of Mr. Justice Buckley was reversed, an injunction was granted, 
and an inquiry directed as to damages, respondents getting the costs of 
the action and appeal. 

Mr. Fletcher Moulton, K.C., and Mr. A. J. Walter were for the appel- 
lants, and Mr. Astbury, K.C., and Mr. A. B. Shaw for respondents. 

Mr. MOULTON said the letters patent of Hitchcock related to the 
manufacture of what was known as a dry galvanic cell, or more 
commonly known as a galvanic battery. He went on to explain the 
construction and action of galvanic cells, the various devices adopted 
to obviate polarisation, to render their contents unspillable, &c. All 
that, he said, was common knowledge at the date of the patent, and 
Hitchcock, in the specification, commenced by giving one example 
of a dry cell constructed in accordance with the alleged invention. 
Such example consisted of a Leclanché cell rendered dry in the fol- 
lowing manner: — The zinc anode was of the ordinary cylindrica] 
shape, and formed the outside walls of the cell. It was lined 
with a layer of plaster of Pans mixed with salammoniac, flour and 
zinc chloride. The mixture was run into the pot in a liquid condition 
and set into the condition of a semi-solid around a former placed inside 
the zinc pot, thus constituting a kind of porous pot saturated with the 
exciting liquid. The carbon rod forming the cathode was then placed 
inside this plaster porous pot or layer. The carbon was surrounded with 
pulverised carbon and manganese dioxide, mixed with water, salam- 
moniac end zinc chloride, and packed in a semi-solid condition around 
the carbon. The whole battery was then covered over with a solid layer 
of pitch to seal the battery hermetically. 

Lord MACNAGHTEN: I see in the appellants’ case it is stated that 
the use of the zinc pot as an anode, of a carbon rod as a cathode, of 
plaster-of-Paris as an absorbent, of flour as a substance to prevent the 
plaster-of-Paris setting hard, of zinc chloride as a hygroscopic, of sal- 
ammoniac as an excitant, and of a mixture of carbon and manganese as 
a depolariser, were all old and common knowledge when Hitchcock’s 
letters patent were granted. 

Mr. MOULTON: Yes. That is why we say that, upon the true con- 
struction of the specification, the alleged invention was not novel. 

Lord DAVEY: You also say that it was not subject matter for valid 
letters patent, and that you did not infringe. 

Mr. MOULTON: Yes, those shortly are the grounds of appeal. Continu- 
ing, counsel said the patentee did not limit his invention to a battery con- 
structed according to the prescription given in his specification, but stated 
in terms in his specification that the electrodes, the excitant and the 
depolarising agents could all be changed; and further stated, in terms, 
that the important feature of the invention was the interposition between 
the electrodes of two layers of exciting composition in a semi-solid or 
plastic state, the one in contact with the cathode having depolarising 
agents mixed with it, and the one in contact with the anode having no 
such depolarising agents in its composition. The exact words of the 
specification were ‘‘the materials mentioned as electrodes and as exciting 
and depolarising agents, and their proportions, may be varied, as the 
important feature of the invention is the interposition between the posi- 
tive and negative electrodes of two layers of exciting composition in a 
semi-solid or plastic state. . . ." The invention claimed was “a 
galvanic battery having the space between its positive and negative elec- 
trodes filled with & semi-solid or plastic exciting agent in two layers, the 
one layer in contact with the negative electrode having depolarising 
agents intermixed therewith, and the other layer in contact with the 
positive electrode having no such depolarising agents, substantially as 
set forth." Appellants’ case was that the patentee had deliberately 
elected to claim all batteries consisting of layers such as described what- 
ever were the substances used in constructing them, and that by reason 
of prior common knowledge and prior specitications, the invention so far 


| Bender (48,695 of 1888). 


as its alleged important feature and so far as it was claimed was not 
novel and not subject matter for valid letters patent. 

Lord DAVEY: How was that met by the respondents ? 

Mr. MOULTON: They said that the general words of the specification 
and claim must becut down and interpreted by certain particular features 
to be found in the special prescription given as an example. But they 
never pointed out anything in the specification which indicated how or to 
what extent the express language of the specification was to be cut down. 

Lord DAVEY: I see in the respondents’ case a statement that at the 
date of the letters patent dry batteries were unsatisfactory and little 
used, and that their specification consisted in the construction and 
arrangement of a dry battery, * having a combination of parts and 
ingredients all or most of which were old, but which had never previously 
been so combined and arranged and were not all previously thought to 
be desirable, whereby a dry battery was produced for the first time of 
great efficiency and utility and which speedily obtained a large and 
continuous sale.” 

Mr. MOULTON: Yes. Continuing, learned counsel said respondents 
called evidence at the trial to show that at the date of their patent it was 
novel in dry galvanic batteries to have the space between the two poles 
filled with two different semi-solid or plastic layers, built up as described 
in their specification, needing no diaphragm between them, each containing 
an excitant and one only—namely, that next the carbon and cathode pole 
having depolarising material mixed with it, but a careful consideration 
of previous inventions showed that, in fact, this combination had been 
anticipated. In conclusion, he submitted that the decision of Mr. Justice 
Buckley was right; that the Court of Appeal went wrong by adopting 
the argument of respondents that, notwithstanding the general words 
used in the specification, those words must be cut down by special 
characteristics to be found in the materials included in the special 
prescription. The Court, by a majority of two, decided that pulverisation 
was of the essence of the invention, and that plastic or semi-solid as 
applied to layers must be limited to plasticity or cemi-solidity arising 
from the mixture of finely pulverised insoluble depolarisers with liquid 
so as to form a pasty mass. He submitted that the general words of the 
claim could not be cut down by conditions and left out of the particular 
prescription, nor, when properly construed, could respondents claim by 
their specification an invention which, in view of the state of common 
knowledge, and in view of earlier specifications disclosed in the particu- 
lars of objections, was not novel and was not the subject matter of valid 
letters patent. 

Mr. A. J. WALTER, who followed for appellants, submitted that a 
patentee might make a claim either for a class or for an individual 
thing. He referred to Bender’s battery and to Thiébaut's, as showing 
that a want of novelty existed in respondents’ patent. He submitted also 
that the limitation contended for in the claim could not be justified. 

Mr. ASTBURY, K.C., for respondents, reminded their lordships (on 
Tuesday) that infringement was not seriously denied, and that there was 
no question of utility to be decided whether there was an invention or 
not. He went on to explain the many attempts made to produce a really 
efficient and cheap dry cell, and respondents claimed that their battery 
was the best that had been produced so far, because, while it was reason- 
able in price, it was clean to use, effective and reliable. To that must 
be attributed the position it soon attained in the market. He submitted 
that appellants bad made out no case and that the decision of the Court 
of Appeal was right and should be affirmed. 

Mr. ASTBURY, K.C., continued his argument yesterday (Thursday). 
The evidence given by respondents’ witnesses (he said) proved that at 
the date of their patent it was a novelty in dry batteries to have a space 
between the two poles filled with two separate semi-solid or plastic layers, 
built up as described in respondents' specification, needing no diaphragm 
between them, which contained an excitant and only one—namely, that 
next the cathode having depolarising material mixed with it. None of the 
documents cited by appellants were any anticipation of that combination. 
Counsel then dealt at length with the evidence, explaining how the 
respondents’ letters patent differed inter alia from Newton (4,739 of 1880), 
Webb and Jensen (1,998, of 1883), Thiébaut (142,524 of 1881) and the 
additions thereto of Aug. 16, 1881, and April 3, 1882, and that of 
Respondents’ battery owed its superiority 
largely to pulverisation, but pulserisation was but one feature of the 
patent. The semi-solid or plastic state of the filling was the essence of 
the invention. A two-paste Lechanché battery was not known before 
the date of the patent. The patentee worked out the problem of gctting 
the advantages of the different features of then existing inventions with- 
out their disadvantages. The onus was on the appellants to show that 
the alleged anticipaticn; would do what re pondents' patent would, and 
there was no suggestion of tbat in the evidence. 

Mr. MOULTON, K.C., replied on the whole case, and submitted that 
the evidence of respondents’ witnesses at the trial, on which they so 
greatly relied, in no way decided the question at issue. He pressed their 
lordships to allow the appeal. 

Lord MACNAGHTEN said they would deliver judgment on a future 
day. 


Macartney, McEiroy & Co. (Ltd.) v. Brighton Corporation. 


In our last issue we briefly referred to Thursday's proceedings in this 
action, in which plaintiffs seek to recover from defendunt Corporation 
about £16,000 for work done in connection with the laying of the first 
lines of electric tramways in Brighton. In the course of his re.exami- 
nation by Mr. Fletcher Moulton on behalf of the Corporation, 

Mr. MAY said it was true that he paid plaintiffs at the rate of 7s. 14d. 
per cubic yard for excavation on (B) on the invoices of June, July and 
August, 1901. He referred the invoices to his assistant, Mr. Smith, for 
examination, after which witness drew his certificate. The September 
invoices were also charged at the same rate, and paid. The amount of 
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78. lad. per yard for excavating, &c., was wrong also on (A). The exca- 
vation work under (B) was similar to that under (A), only it was over a 
very much wider area and very much greater depth, (A) being for 4in. 
from the existing surface of the road and (B) 19in. And still he con- 
sidered the tendered sum included the whole of the work specified in both 
A) and (B). 

Ad. J i 0 BUCK WELL, J. P., said he quite understood that the tender 
price was inclusive for the whole of the work under (B). Nothing passed 
at the committee meeting when the tenders were considered to make him 
think otherwise, or to show that any member or official regarded it as 
anything but an inclusive price. The tender was accepted on the under- 
standing that it was an inclusive one, and no authority was given to 
anybody to vary the terms. It was necessary to have excavating, con- 
creting and floating work done in order to construct the wood pavements, 
and therefore he considered the price included such work. 

The FOREMAN OF THE JURY at this stage said the jury thought 
the calling of the town councillors was a waste of time. 

It was therefore agreed that no further evidence should be submitted, 
and Mr. LUSH, K.C., on behalf of plaintiffs, then asked that the follow- 
ing list of questions should be submitted to the jury :— 

l. Did plaintiffs and defendants both believe when the contract was 
executed that 12s. 7d. per yard super. was the sum to be paid for supply- 
ing and laying wood blocks only, and that excavating, concreting and 
floating was to be paid for in addition, and was the contract executed by 
both parties in that belief and on that basis? | 

2. Did both parties to the contract act throughout on the above basis ? 

8. Have the Corporation paid the plaintiffs for excavating, concreting 
and floating under (B), and, if so, what sum has been paid ? 

4. Was it practicable from the materials given in the form of order and 
the specification to estimate the amount of excavation necessary for (B)? 

5. Did defendants leave to the borough surveyor, Mr. May, the nego- 
tiations and carrying out of the contract, and did he so act with authority 
of defendants ? 

6. If the jury find for plaintiffs on (B), then for what amount? 

Mr. FLETCHER MOULTON, K.C., for the Corporation, submitted 
that none of these questions should be submitted to the jury, that the 
construction of the contract was a question for the judge, that Mr. May 
neither had nor could have any authority to contract ; and that the Public 
Health Act, 1874, required that this contract should be under seal. Mr. 
Moulton proceeded to address the jury. Contracts by corporations, he 
said, were required by law to be executed under seal, and the question as 
to what the intention of the parties was must be, in almost every case, 
shown by the contract itself. He urged that, as business men, they must 
decide that, if a person received a tender for £23,000 for ‘‘ the construc- 
tion of wood-paved carriage-ways and crossings on each side of the tram- 
way tracks," he must have assumed it included the whole of the cost 
unless otherwise clearly stated. If not, how could he decide what tender 
to accept? It was not denied by plaintiffs that 10 out of 12 tenderers for 
this particular work understood that they were tendering for the whole of 
the work. If the plaintiffs thought they were only tendering for a portion 
they should have taken every care that the Corporation knew they 
thought so. The Corporation thought it was an inclusive price. 

Mr. LUSH followed for plaintiffs, and agreed that there was a question 
as to the construction of the very difficult set of documents which formed 
the contract, but that was not a question of law and was for the judge to 
advise the juryupon. The question whether the document was to be 
reformed on the ground that it did not express the meaning of the con. 
tracting parties would be discussed thereafter. His point, so far as it 
affected the jury, was that if that contract did not mean what he contended 
it did, it did not carry out the intentions of the parties. The real inten- 
tion was that plaintiffs should be paid 12s. 7d. per yard for laying the wood, 
and that their right to be paid for the other work depended on the price to 
be found in the bill of quantities and schedule of prices. He urged that the 
Works committee knew that 12s. 7d. only included the w He pro- 
tested against the Works committee affixing the Corporation seal to the 
contract, and so relying solely upon the word of their surveyor that it was 
an inclusive price, without themselves taking the trouble to look into the 
documents and seeing what the tender covered. 

Mr. Justice GRANTHAM having put Mr. Lush's questions to the jury, 
briefly summed up. He agreed with Mr. Moulton as to the legal aspect 
of the matter. It seemed to him that the plaintiffs’ was the only view he 
could take of the transaction. The whole of this trouble might have been 
avoided if Mr. May had acted as any ordinary person would have acted, 
and he considered that, if the Corporation had been in the habit of 
employing a solicitor, and the question had gone to the solicitor when it 
first arose, no difficulty would have occurred at all. 

As brietly recorded in our last issue, the jury answered the six questions 
submitted, as under :— 

No. 1, Yes; No. 2, Yes; No. 8, Yes; No. 4, No; No. 5, Yes; No. 6, 
For the plaintiffs at 7s. lid. per cubic yard. The total amount due to 
plaintiffs under this figure was £14,621. 78. 2d. 


On Friday the matter was mentioned to Mr. Justice Grantham, who 
was asked to hear the arguments of counsel on Wednesday. His lordship 
assented to this proposal. But later his lordship said that, in consequence 
of the present position of the cases to come before him, he would be 
unable to take the hearing of the legal arguments in the action that day. 
The case would, therefore, be adjonrned to a future date. 


Smith v. Oharing Oross, Buston and Hampstead Railway Oo. 

Last week, in the Court of Appeal (the Master of the Rolls, Lords 
Justices Romer and Mathew), plaintiff appealed from a judgment of Mr. 
Justice Kekewich. The original action was brought to recover arrears 
of salary and damages for wrongful dismissal under an agreement whereby 


pany. Plaintiff was to receive no payment by way of salary until after 
the first public allotment of shares. Defendants, with & denial of lia- 
bility, paid £1,050 into court as sufficient to satisfy plaintiff's claim. 
Mr. Justice Kekewich held thdt plaintiff had no claim to any salary, on 
the ground that there had been no “ public allotment of shares." With 
regard to the claim 1or wrongful dismissal he held that, though plaintiff 
had been wrongfully dismissed, he had suffered no damage, as there was 
only a faint possibility of there being thereafter a public allotment. He 
accordingly gave judgment for plaintiff for 408. without costs. 

After the arguments had continued for some time, the case was settled 
on the terms that defendants should pay plaintiff £2,500. 


Kershaw v. Lawson. 

On Saturday Mr. Justice Kennedy heard an action brought by plaintiff 
io recover from Mr. H. J. Lawson £200 on a bill accepted by defendant 
and dishonoured on presentation. 

Mr. NORMAN CRAIG, for plaintiff, said that in 1901 plaintiff and two 
others obtained a provisional order to construct a light railway in Warwick 
and Worcester, and formed a limited company. In 1902 the promoters 
agreed to sell their interest in the order (for £4,125, payable by instal- 
ments) to the Electric Tramways and Maintenance Co. (Ltd.),a company 
controlled by defendant. Inthe event of the failure of the assignees to 
perform their obligations all money paid was to be forfeited, so that the 
assignment was conditional, £350 and £550 was paid and then default 
was made. In 1903 judgment was obtained for £2,249, notice of for- 
feiture of money paid was given and a petition to wind up the construc- 
tion company was filed. This was adjourned from time to time to allow 
a scheme for the re-sale of the provisional order by defendant's company. 
The negotiations failed and it was arranged that the promoters should 
abandon the winding-up petition, that they should retain the order, and 
that Mr. Lawson should pay them £50 cash and give them two bills for 
£200 each at three and six months. 

For the defence it was denied that defendant agreed that the promoters 
should retain the order and the question was whether the property in the 
order was in Mr. Lawson or in the promoters. Mr. Lawson said he was 
prepared to pay £400 the moment the order was handed to him. 

His LORDSHIP gave judgment for plaintiff for the amount claimed, 
with interest and costs. 


Oounty of London and Brush Provincial Electric Lighting Oo. 
(Ltd ) v. Scottish House-to-House Electricity Oo. (Ltd.) 

On Friday, in the Chancery Division, before Mr. Justice Farwell, Mr. 
Rolt moved his case for the appointment of & receiver of the defendant 
company. Plaintiffs were mortgagees for £75,000, and they had prac- 
tically financed the defendant company: They held certain stock and 
other securities, and at the end of March, being dissatisfied, they took a 
further mortgage in the form of a charge on the undertaking, and an 
assignment of the book debts. The security became enforceable on 
demand, which had been made, and the company were unable to pay. 

Defendant company offered no opposition. 

His LORDSHIP made the order asked for, directed an account to be 
taken of and what was due, the receiver to receive the profits of the 
undertaking if and when it was sold. 


Knight v. Isle of Wight Blectric Light and Power Co. (Utd.) 
This case was to have come before Mr. Justice Joyce on Friday on 
a motion to sequestrate the company for committing a breach of an 
injunction restraining them from committing a nuisance, but it was not 


mentioned by counsel. 
We are informed a settlement has been arrived at by the parties by the 


defendant company acquiring plaintiff's lease. 


National Telephone Oo. v. Fiook. 

In the City of London Court last week, the National Telephone Co. 
sued defendant for £6. 10s. for a year’s telephone service. Defendant, 
after using the telephone for 12 months, gave notice to discontinue, and 
it was disconnected. The company now sued for a second year’s service. 

Mr. GAINE, for plaintiffs, said defendant gave notice on the day that 
the 12 months’ service expired. Telephone contracts could only be put 
an end to on giving six months’ notice, expiring at the end of any one year. 

Judge RENTOUL, K.C., said the company were entitled to the full 
year’s charges. Defendant had broken his contract, and must pay £3 
damages and costs. 

Mr. GAINE asked on what grounds was the sum of £6. 10s. to which 
the company was entitled to be arbitrarily reduced ? 

Judge RENTOUL said on the ground that equity must govern the 
law. £3 was heavy enough punishment for defendant to pay for breaking 


his contract. 
nF 


Synchronising City Olocks.— At the last meeting of the Court 
of Common Council (City of London) Mr. Wilkinson moved that the 
Streets committee should consider the desirability of applying the 
regulations as to synchronising with Greenwich time to existing as 
well as to future clocks erected in the City over the public ways. A 
great deal of public inconvenience was, he declared, caused by the 
erratic conduct of the “public” clocks in the City district. Mr. 
Barber reminded the Court that in all great cities on the Continent 
the public clocks were synchronised. Mr. White considered such 
expenditure quite unnecessary. There was a church clock in 
Cannon-street which had been keeping correct time since 1691. 


plaintiff was appointed general manager and secretary of defendant com- The resolution was carried, 


- — 


THE ELECTRICIAN, MAY 6, 1904. 


— awd 


113 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


——- 


APPOINTMENTS VACANT AND FILLED. 


Middlesex Education committee require an electrician to he 
responsible for the gas engines and dynamos at polytechnics in the 
county and for the care of electrical plant, also to assist in taking 
some of the electric light wiring classes. Salary £150 per annum. 


Applications to Mr. B. S. Gott, Guildhall, Westminster, by June 1. 
See advertisement. 


A young electrician is required to assist with office work in 
dynamo department of Messrs. W. H. Allen, Son & Co., Bedford. 
See advertisement. 


An improver is wanted to act as switchboard attendant in small 
station, also lamp trimmer to attend to Brockie-Pell and Nernst 
street lamps in small town. Applications to Messrs. Talbot and 
Stevenson, 26, Victoria-street, London, S.W. See advertisements. 

An assistant electrician is wanted for the instrument department 
of Crompton & Co., Are Works, Chelmsford. Applications to the 
works manager. See advertisement. 


_ Derby Corporation Tramways committee require a chief motor 
instructor and car shed superintendent. Applications to the town 
clerk (Mr. G. Trevelyan Lee), Tennant-street, Derby, by 17th inst. 

Hornsey Town Council require a junior electrician-in- charge. 
Salary 30s. Applications to borough electrical engineer by to-morrow 
(Saturday). 

A principal is required for Blackburn Municipal Technical School. 
Salary £500. Applications by noon 16th inst. 


Mr. C. U. Cooke of the Crewe electricity works has been appointed 
engineering clerk of works at Middlesex County Asylum, Napsbury. 


EDUCATIONAL NOTIOE. | 


Institute of Ohemistry.—In the final examination for the 
Associateship (A.I.C.) of the Institute of Chemistry, recently con- 
cluded, the list of successful candidates is just issued. Examina- 
tions were made in mineral, metallurgical and organic chemistry, 
and other subjects, including therapeutics, pharmacology and 
microscopy. 


Accident.—In the railway accident which occurred at Waterloo 
Station, London, yesterday afternoon, we regret to find that among 
the injured was Mr. W. H. M. Wilson, electrical engineer, of 
Galesbury-road, St Ann's Hill, London, S.W. : 


Ancient Lights.—An important decision relating to ancient 
lights was given in the House of Lords on Monday in the action 
“ Colls v. Home and Colonial Stores (Ltd.)" The question of 
ancient 755 has been a fruitful source of trouble to electricity 
supply undertakers, and the judgment of the Law Lords will havea 
far-reaching effect. 


Aston.—The Council have abolished the scheme of wiring pre- 
mises and supplying fittings on the free" wiring system. 

Asuncion (Paraguay).— An electricity supply station has been 
established in this town, and, if successful, is to be extended. There 
is some demand for electric lamps, fittings, motors and accessories, 
Catalogues, &c , as far as possible, should be in Spanish. 


Barnstaple.— The Corporation have borrowed £5,400 from Hud- 
dersfield Corporation at 3? per cent. for electric lighting extensions. 


Birkenhead.—During the year ended March 31 the units of 
electricity generated were 661,171, the number of consumers 606, 
an increase over the previous year of 113,533 units and 124 
customers. 

The Electricity committee propose to invite tenders for laying addi- 
tional mains in Grange-road and Conway-street, and for feeder and dis- 
tributor mains to supply the suburbs of Upton and Prenton. The 
committee further recommend the borrowing of £20,000 for feeders, 
distributing mains, meters, service cables, &c., estimated to be required 
during the ensuing three years. 

ham.—A special meeting of the Tramways committee 
was held yesterday, when the terms of the agreement entered into 
with the City of Birmingham Tramways Co. for the electrification 
of the tramways from the centre of the city to Hay Mills were 
discussed. 


Bolton.—For the position of assistant electrical engineer the 
Tramways committee received over 200 applications. 

The capital expenditure upon the municipal electric tramways for 
the year to March 31 was £92,835, compared with £80,737 in the 
preceding year, and the income £95,095, against £85,703. "The 
profit was £2,260, against £4,966. 

Bootle.—On Wednesday the Council resolved to adhere to their 
decision not to grant Liverpool Corporation the privilege of running 
electric tramways along Balliol- road. 


Bray. —The Electric Lighting committee have selected the 
following six candidates (out of 68 applicants) from whom the 
appointment of a resident electrical engineer will be made: A. T. 
Bartlett (Siemens Brothers & Co.), C. B. Clancy (assistant engineer 
at Dublin), A. T. Evans (assistant engineer at Bray), G. M. Harriss 
(Carlow, candidature withdrawn), W. II. Miller (Belfast) and 
W. J. U. Sowter (Dorchester). 


Burnley.— The Electricity conunittee recommend an increase in 
the salary of the borough electrical engineer (Mr. R. Birkett) to 
£450 per annum. 


Bury (Lancs.)—An inquiry was held here last week into the 
application of the Corporation for power to borrow 445,000 for 
electric lighting extensions. 

The town clerk said that, under the Tramway Act, 1870, they had 
borrowed money for 30 years, but under the powers now being sought it 
was desired to repay it in 25 years. They had powers to borrow money 
for that purpose under that act, but the Council now desired those powers 
under the Electric Lighting Acts. As to existing loans, the town clerk 
said that in 1895 powers were obtained to borrow £30,000, and that was 
increased four years later to £50,000. The output had been increasing 
month by month, and last year they sold 424,993 units. After allowing 
for interest and sinking fund, &c., there was a profit of £21 last year, and 
this year there would be a substantial profit. 

Technical evidence was supplied by the engineer and marager, Mr. 
S. J. Watson. 

Canary Islands.—A concession has been granted to the Société 
Anonyme des Tramways Electriques de Teneriffe for constructing 
and working an electric tramway from San Cristobal de la Laguna 
to Tacoronte. 

Electricity supply works are projected for Las Palmas. 

Cannock.— The District Council have decided to borrow £3,000 
for electricity supply. 


Cheltenham.—In submitting to the Council on Monday the 
estimates for the ensning year, Ald. Waghorne, chairman of the 
Finance committee, said £2,500 had to be provided to meet the 
estimated deficiency on the past year's working of the electricity 
undertaking. Ald. Waghorne suggested that the president of the 
Institution of Civil Fngineers should be asked to nominate an 
expert to consider the best means of dealing with the accumulated 
deficiency on the undertaking from previous years. ' 


Church Lighting.— St. Mary's, Islington (London), the parish 
church, which was opened last week after complete renovation, is 
lighted electrically by current taken from the municipal mains. 

Conway.—The Town Council have decided to apply for a pro- 
visional electric lighting order. | 


Darliogton.— The Council have decided to abandon for: the 
present the proposal to adopt a free wiring scheme. 


Devonport.—The new electric tramway route between Camel's 
Head and St. Budeaux is now in operation. 


Dock Lighting.— Coal porters at the Victoria and Albert Docks, 
and at Tilbury, have struck, owing to the danger of unloading coal 
at night, while at Poplar and other places on the lower Thames, 
where electric lighting has been adopted, no friction has arisen 
between employers and their workmen. 


Dover.—On Tuesday a special meeting of the Council was held 
to seal a mortgage for £150,000 for the purchase of the electricity 
undertaking of the Dover Electricity Supply Co., and to authorise 
payment of the purchase-money and expenses of acquiring the 
undertaking. The resolution was carried. 


Dudley.—For the year ended March the receipts of the electricity 
undertaking amounted to £10,600. Working expenses were £5,608, 
leaving a gross profit of £4,924. The number of units generated 
was 470,000. 


Eastbourne.—In presenting the accounts of the electricity 
department on Monday, 

Councillor Simmons explained that that was the first year the interest 
on the whole capital expenditure (£150,000) had been paid in full. In 
addition, they had lowered the price of current by 1d. per unit, and yet 
were able to show a net profit of £3,867. It was proposed that £1,000 
should be carried to depreciation, that £750 should be allocated to relief 
of rates, and that the balance be carried forward. The Electric Light 
committee also proposed that the charge for public arc lamps be reduced 
from £25 to £22 per annum, and private supply by 4d. per unit. It was 
estimated that those reductions would absorb about £2,000. 

Exhibition —Bradford exhibition was formally opened by the 
Prince of Wales on Wednesday. The electrical and general engi- 
neering sections include exhibits by the Corporation electricity 
department, the British Westinghouse Co., Matthews and Yates, 
Campbell and Isherwood, &c. 


Folkestone.—Folkestone Electricity Supply Co. offer to light 
all public lamps now in use in the town, including supply of current, 
maintenance of lamps, &c., at £4,796 per annum, or £1,000 less 
than the estimate of the Lighting committee, on a 14 years’ contract, 
or, as an alternative, to light existing arc lamps only at £20 each 
per annum instead of the present charge of £24. The Council offer 
£15 per lamp per annum for the existing ares under a yearly contract. 
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The Corporation had before them on Wednesday Mr. C. H. 
Merz'sreport on electrie traction, and hasdecided to ask Lord Radnor 
to acquiesce in the adoption of the overhead system. 


Gateshead.—A deputation of tradesmen and manufacturers 
waited upon the Council on Wednesday to protest against the Cor- 
poration's refusal of an offer by the County of Durham Electrical 
Power Distribution Co. to reduce the price of electricity 25 percent. 
on condition that the period of the company’s lease was extended. 

The Mayor said the offer had been refused in the interests of posterity, 
so as to bring the date of the company’s arrangement to a close at the 
same time as the tramway company’s. 

Gloucester.—The past (third) year's working of the electricity 
department has resulted in increases of £1,800 (28 per cent.) in 
receipts and £370 (15 per cent.) in expenditure over the previous 
vear. 

Gosport.— Application has been made by the Council to the 
Board of Trade for an extension of their Electric Lighting Order, 
1900, stating that active steps are being taken to carry out its pro- 
visions. The Provincial Tramways Co. will probably lease the order. 

Halifax.—The Tramways committee have appointed a sub-com- 
mittee to consider an offer by a London syndicate to take over the 
Corporation’s powers to construct tramways from the borough 
boundary to West Vale, Brighouse, via Elland and Bailiff Bridge. 


Hammersmith (London).—On Wednesday the Council adopted 
the estimate submitted by the Finance committee for electric 
lighting extensions amounting to £40,000. 


Holyhead.—Mr. Price White, borough electrical engineer of 
Bangor, has been instructed by the District Council to prepare plans 
and specifications for an electric lighting scheme at a fee of 
35 guineas. 


Ilford.--Sanction to a loan of £20,500 for electric tramway 
extensions has been obtained. The Local Government Board have 
refused to authorise borrowing for the purchase of electric motors 
and fittings to be let out on hire, on the ground that the Council 
have no authority to engage in such work. 


Islington (London).—The Lighting committee have reported 
against the continuance of certain incandescent electric lighting and 
have made experiments with a “flame ” electric lamp, claimed by 
the makers to consume less current and give more light. The 
manufacturers offer, under a substantial guarantee, to crect, on 
columns to be provided by the Council, any number up to 12 flame 
lamps complete at £13. 10s. per lamp, the carbons and parts of 
lamps required to be obtained from the manufacturers during the 
currency of the guarantee. The committee recommend that the 
work be carried out. 

The committee also report that, having regard to the fact that in 
the past unexpected increases in the price of coal have been detri- 
mental to the economical running of the electricity station, they 
recommend a contract be entered into for the supply of 10,000 tons, 
with the option of taking up to 50,000 tons (four years’ supply), of 
Welsh steam coal, to be delivered as required, at 7s. 3d. per ton at 
pit’s mouth, or 16s. 3d. delivered at Eden Grove siding. 


Keighley.—Ald. Paget announced at a recent Council meeting 
that the amount of assistance required by the electricity department 
from the rates this year was £1,608, compared with £3,200 last vear. 

The work of converting the tramways to electric traction has 
been commenced. 


King’s Norton.—The Council on Wednesday referred to the 


Tramway committee a proposal to extend the tramway svstem from 
Selly Ouk to Northfield. 


Light Railway.—'he Board of Trade have, after modification, 
confirmed the Aldershot and Farnborough Light Railway (Amend- 
ment) Order, 1904, amending the Aldershot and Farnborough Light 
Railway Order, 1902. 


Lincoln.—At the meeting of the City Council on Tuesday, Ald. 
Wallis said the Electricity committee recommended the adoption of 
the G.-B. surface contact system of traction on the local tram- 
ways. The plans had been prepared for submission to the Board of 
Trade for its approval of the system. Messrs. W. Griffitlis & Co. 
had shown that they were prepared to indemnify the Council for 
any loss it might sustain from the adoption of the system. The 
ternis of the guarantee provided that the Council should withhold 
all payments for the electrical equipment until 16 months after 
running the system and a three months' probationary period. The 
minutes were confirmed. 


Liverpool. —^At the Corporation meeting on Wednesday Mr. 
Armour criticised the report of the consulting electrical engineer 
(Mr. A. Broinley Holmes) on the charges to be made for electrical 
energy :— 

He moved an amendment that the report, with the exception of the 
recommendation that the price of electric energy supplied to the Tram- 
ways committee be increased from the present rate of 1:05d. to 1:12d. per 
unit, be approved, and that, with the view of strengthening the position 
of the committee, the price charged to the Tramways committee be 
increased from 1:12d. to 1:25d. per unit. This, said Mr. Armour, would 
put their accounts in a safer condition financially, and they would be 


interest and sinking fund and other charges. 


able to act fairly to the general consumers. In reply, Sir Charles Petrie 
said originally it was proposed that the Tramways committee should have 
& Separate generating station, but the Council decided that the station 
should be a joint one. The Tramways committee paid its proportion of 
The charges made to 
the Tramways committee were equitable as between the Lighting and 
Tramways departments. The charges made to private consumers com- 
pues favourably with those paid by consumers in other parts of the 

ingdom. 

The amendment was lost. 


London County Council.—At Tuesday's meeting the estimates 
of expenditure for 1904-5 were considered. The estimate of receipts 
and expenditure for the tramways included :-— 

INFcouk.— Balance at beginning of year, £10,462. Southern System : 
From horse traction, £119,885; from electric traction, £484,325. 
Northern System: Rent (less income tax), £62,190. General: Interest, 
£1,400. Total, £678,262, compared with £610,159 for 1903-4, an increase 
of £68,103. 

EXPENDITURE.— Southern System: Working expenses, &c.—Horse trac- 
tion, £135,110; electric traction, £317,320; provision for renewals, 
£18,258 ; debt charges, £133,522. Northern System: Rent, repairs, 
insurance, inspection, &c., £675; debt charges, £35,756. General: 
Drawbacks on rent of surplus property, &c., £600; debt charges, £16,126 ; 
promotion of tramway bills, £3,000. Estimated balance at end of year, 
£16,895. Total, £678,262, compared with £610,159 in 1903-4, an increase 
of £68,103. 

Lord WRI. uv, in submitting the whole of the estimates, said that one 
of the greatest of the works which the Council had in hand is the elec- 
trification of the tramways. The best financial result earned by the 
tramways was in the year 1899-1900, when they gave £71,000 in relief of 
rates after making full provision for interest and sinking fund on the 
tramway debt. Of this sum about £40.000 was derived from the 
northern system and the remainder from the southern. From that time, 
however, the surplus remaining after payment of principal and interest 
of debt had declined. On the northern lines it had fallen from £40,000 
to £25,000 in consequence of the sale by the North Metropolitan Com- 
pany of lines outside the county, while the general dislocation of traffic 
caused by the work of electrification, added to improvements of the 
service, only left the southern system in equilibrium after payment of 
principal and interest. This result appeared disappointing, and he thought 
it must be conceded that, in framing the estimates of last year, the effect 
of electrification in dislocating traffic was not sufficiently foreseen ; 
but let them summarise the resalt of working the tramways as a whole. 
The loss on the northern tramways was disappointing, and the pos- 
sibility of their sale was not, apparently, anticipated. Nevertheless, the 
northern tramways paid interest and sinking fund on their debt, and still 
9 0 a good surplus. The Council, in working the southern system, 

ad applied a considerable part of the original surplus in improving 
the service —in improving locomotion in the southern district. The 
Council had maintained a night service in the interest of the public, and 
had devoted a part of its profits to this service, which was not remunera- 
tive. It had further devoted a very large sum, part of its profits, to 
improving the wages and reducing the hours of its employés. The work 
of electrification had proved more expensive than was anticipated, owing 
largely to the temporary arrangements for the supply of power. Taking 
the result of the tramway undertaking as a whole, even under the severe 
strain to which it was now subjected, equilibrium would, according to 
the estimate, be maintained after paying the full charge of interest 
and sinking fund. During the current year the electrification of the 
greater part of the southern system would be completed, and it might 
be hoped that in 1905-6 traffic dislocation on this part would be at 
an end. Up to March 31, 1904, debt to the amount of £246,591 
had been paid out of profits, and £294,592 had been carried to the 
relief of rates. They had found that the process of electrification was 
expensive, and that it imposed a heavy strain on tramway finance. The 
Finance committee could but hope that this experience would induce the 
Council to complete the southern system before it entered into fresh heavy 
expenditure in the north, bearing in mind especially the very high price 
at which it was raising money for capital expenditure. 

Mr. ALLAN BARKRR claimed that on the whole the tramway policy of the 
Council was & success financially. He pointed out that with all the 
difficulties they had had to contend with on the southern lines, they had 
still been enabled to pay the interest and debt charges. 

The estimates were agreed to. 

Fares.—It was agreed, on the recommendation of the Highways com- 
mittee, (a) That on and after Monday, May 9, 1904, the fares charged on 
the workmen's cars on the London County Council tramways, for any 
distance beyond those covered by the present 4d. fares, be 1d. for & single 
journey, and 2d., to be paid in advance, for a return or double journey, the 
2d. ticket being available on the day of issue only, for the return journey 
or for a single journey, by any car on any route and at any time; and 
that the issue of 2d. return tickets be not commenced on the all-night 
service cars until after 2 o'clock a.m. each day. (b) That on and after 
Monday, May 9, 1904, ordinary fares be charged up to 2 o'clock a.m. 
each day on all the all-night service cars on the London County Council 
tramways. 


London County Council Tramways.— On Saturday last electric 
cars started running through St. George’s-road, which extends from 
Westininster Bridge-road to Newington Butts. This new route is 
used by cars from Westminster Bridge to New Cross-gate, which 
will, on Monday next, extend their journey southward to New Cross. 


Long Eaton.—It was reported to the Council on Monday that 
the profit on the electric lighting undertaking’ for the 19-1nonths 
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ended March was £884. 10s. 10d. For houses, shops, chapels and 
manufactories, a flat price of 4d. per unit will in future be charged; 
and for power and heating the present rate is to be continued. 


Loughborough.—An inquiry was held here last week into the 
application of the Council for permission to borrow £5,000 for 
electric lighting. 

Manchester.— By arrangement between the Electricity and Gas 
departments a part of Piccadilly is to be lighted electrically. 

Marylebone (London).— At last Friday's meeting of the Borough 
Council it was agreed to appoint representatives to attend a con- 
ference proposed by the St. Pancras Borough Council with the view 
to petitioning the Board of Trade to promote legislation on behalf 
of electricity supply undertakers to enable them to obtain com- 
pulsorv powers of purchase of land and for the repeal or moditica- 
tion of the law relating to actions against such undertakers for 
nuisance and damage. It was further agreed to appoint three 
delegates to attend a conference of representatives of London 
local authorities which is to be held at the Guildhall, E.C., on 
May 18, with reference to the proposed purchase by the Govern- 
ment of the National Telephone Co.’s undertakings, 

Metropolitan Asylums Board.—The Board has decided to 
re-model the fire alarm and telephone system at Darenth Asylum 
at an estimated cost of £375. 


Middlesbrough.—The income of the electricity department for 
the vear ended March was £9,037. 10s. 6d., and the total expendi- 
ture £3,993. 1s. 5d., giving a gross profit of £5,044. 9s. 1d , compared 
with £3,260. 17s. 9d. in 1903. Interest and sinking fund amounted 
to £4,509. 16s. 4d., leaving £534. 12s. 9d. profit (against a loss of 
4485). which is to be placed to reserve. The revenue showed an 
increase of £2,213, or 34 per cent.; the expenses an increase of 
£599, or about 15 per cent. Units sold were 630,407, against 
446,343, an increase of 41 per cent. The works cost per unit has 
been reduced from 1:&86d. to 1:52d., or by 0:34d. per unit. 


Morley.—The Corporation on Monday discussed a proposal to 
increase the salary of the borough electrical engineer (Mr. John 
Ellis) bv £50 per annum. The voting was equal, and as the mayor 
declined to give his casting vote the proposal was not adopted. 

Morpeth.—A special meeting of the Council was held last week 
to consider tenders for public lighting. A motion to accept the 
tender of the Gas Company was lost. ‘Tenders were also submitted 
by the Northern Counties Electricity Supply Co, and the Gas 
Company has now submitted an amended offer, necessitating another 
mecting. 

Musselburgh-Portobello Tramway.—Edinburgh Corporation 
have now sanctioned the construction of this line by the National 
Electric Construction Co. (Ltd.) and work was commenced on 
Wednesday. | 

Nelson.—The annual report and accounts of the electricity and 
tramway and light railway department for year ended March 31 have 
been issued. The borough electrical engineer and tramways manager 
(Mr. W. Alan Fraser) states that the figures for the latter depart- 
ment were affected by unfavourable weather. 

The total income was £4,675, expenditure £3,583. Interest absorbed 
£781, and sinking fund instalment £232, leaving £79 profit. 

On the electricity supply department there was a small profit, although 
Mr. Fraser states that the department is handicapped by having a capital 
of £8,000 due to old plant upon which no return is obtained, although 
interest and sinking fund are still being paid. The output of the depart- 
ment is making steady progress, the increase during the year being 18 per 
cent. for lighting, 240 per cent for motive power, and 115 per cent. for 
tramways and light railways. The least satisfactory item in the accounts 
(Mr. Fraser states) is the high expenditure for fuel, caused, no doubt, by 
running non-condensing all day, thus taking more steam than the refuse 
destructor can generate and necessitating keeping a boiler under steam. 
The total receipts amounted to £6,627 and expenditure (including £1,857 
interest on loans and £1,577 for sinking fund) £6,226. The total units 
of electric current sold amounted to 555,876, including 141,002 for light- 
ing, 21,669 for motive power, 209,200 for tramways, 170,611 for light 
railways and 13,394 by contract. The equivalent of 17,556 8 c.p. lamps 
is connected for private lighting in addition to 168 n.p. in motors. The 
maximum demand was 593:6kw. 

Newcastle-on-Tgne.—On Wednesday Sir Charles F. Hamond 
submitted a report from the Parliamentary, Bye-Laws and Tramways 
committees asking the Council to give the committees power to 
negotiate with the Tramways Company for an amicable settlement 
of the running powers dispute. He asked that the Couneil should 
authorise the conimittees to ascertain from the company on what 
terms they would be prepared to sell their entire tramway under- 
taking, and if not, whether they would be prepared to lease the 
sanie, the Corporation to have entire control of the working of the 
lines, and keeping them and their equipment in repair. Sir Charles 
F. Hamond, on being appealed to, agreed that his motion with 
regard to purchase should stand over, and the other recommenda- 
tions were agreed to. 

Northampton.—The Council, who have obtained a report from 
Mr. C. H. Gadsby upon the undertaking of the Northampton Elec- 
tric Light and Power Co. putting the value at €120,000, including 
£30,000 for goodwill, have provisionally offered £100,000 for the 


undertaking. Some time ago the Council offered £70,000, but this 
was declined. | 

Nottingham.—An inquiry was held here last week into the 
application of the Corporation for power to borrow .£100,000 for 
electric lighting extensions. 

The Town Clerk (Sir SamveL Jonwsox) said that was the seventh 
application made by the Council for borrowing powers for their electric 
lighting undertaking. The present application was made to meet the 
demands upon the electricity undertaking, of the progress of which Sir 
Samuel gave an interesting sketch. 

The Borough Electrical Engineer (Mr. H. TArBor) also gave evidence 
and said there had been a steadily increasing demand for electricity, 
which they had been able to supply at a profit. 

Oulton.— The Council are asked to authorise an application for a 
provisional electric lighting order. 


Poplar (Gondon).—The Finance committee reported on Wed- 
nesday, agreeing to the proposals of the Lighting committee that 
consuniers’ accounts should in future be collected by the electricity 
department, thus enabling the latter to keep in touch with con- 
sumers, so that bad debts might be avoided, &c.; that a separate 
banking account be kept for the electricity department, and that 
the wages of the electricity department be paid by that department’s 
own officials, the electricity department taking full responsibility. 


Post Office Telegraphs.—The Postmaster-General announces 
that the line of underground telegraph cable now runs continuously 
from London to Carlisle, and from Manchester to Leeds will soon 
be completed. The permanent line will soon be available as far as 
Warrington, and provision has been made in the present financial 
year's estimates for a further very considerable extension of the 
underground line. 

Potchefstroom (South Africa).— The local electricity supply 
company, who are supplying current in the business portion of the 
town, have been asked by the Town Council to submit a scheme for 
street lighting. 

Presentation.—4A silver tea and coffee service was presented by 
the Nelson electrical and tramways staff to Mr. M. B. Henry, 
assistant electrical engineer, on his departure to take up the position 
of resident electrical engineer at Radcliffe. 

Preston.—The Council have been guaranteed 33 per cent. interest 
on £6,000 for five years to make good any loss which may result 
from a proposed extension of the electric tramways, and this 
extension will therefore be carried through. 


Printers' Exhibition, London— Outside an exhibition devoted 
exclusively to electrical exhibits we doubt if any of the numerous 
displays of trade specialities have & greater general interest than 
those associated with the printing and allied trades. There is 
certainly no branch of industry in which electricity plays a larger 
part in industrial operations than the printing trade, which is, at 
the present time, employing the electric motor largely in driving 
the very varied kinds of machines used in the making of books, 
newspapers, catalogues, &c., and in printing operations generally, 
including letterpress, lithographic, stereotyping, machine composi- 
tion, tvpe founding, hot and cold rolling, binding, &c. At the 
Royal Agricultural Hall, London, there was opened on Saturday 
last a most instructive exhibition of printing trade requirements and 
at many of the stands the driving of machinery is done by electric 
motors, amongst the firms supplying these machines being the Union 
Electric Co., who at stand 148 have a large display of dynamos and 
motors, arc lamps, measuring instruments, resistance apparatus, &c., 
and, in addition, are driving by their electric motors the machinery at 
the exhibits of Messrs. John Esson & Son (stands 15 and 16), Diamond 
Tag Co. (stand 72), Messrs A. E. Dent & Co. (stand No. 4), and also the 
conspicuous stand of John Haddon & Son, where a dynamo of the 
Union Co.'s make is driven by means of special speed variation 
gear so as to obtain direct coupling to the gas engine. Inverted ” 
and “indirect” arc lamps, specially designed for use in the printing 
trades, arer also shown iy this company, several of the stands at 
the exhibition being rendered conspicuous by the use of their 
„Miniature“ arcs. At stand 172 Electromotors Limited, have on 
show a number of machines of standard size from $ B. H.P. to 15 B. H. P. 
At stand 137 the Electromotor and Dynamo Co. display elec- 
tric motors, speed reducing gear, electric pulley blocks, goods’ 
hoists, &c. At stands 187 and 188 Messrs. A. Elder & Co. show 
dvnanos and motors and a new type of complete gas generating plant. 
At stand 185 Messrs. F. A. Glover & Co. show a number of electric 
motors, a special Linotype motor for driving type setting machines 
of this class, electric tans, ventilators, Ke. At stand 98 Messrs. 
F. W. Potter & Co. show “ Wing" electric motors from 1 H.P. to 
6 H.P., Wing” electric fans, Ke. Gas engines are a prominent 
feature at a number of the stalls, conspicuous amongst these being 
Messrs. Crossley Bros. & Co., who show numerous examples of their 
latest designs of these well known engines, one of the P.E. type, 
with dynamo, giving 18 B. H. p. as a regular load. At this stand 
there is also a LL type oil engine, with dynamo combined, capable 
of developing 3] B.H b. at a regular working load. A suction gas 
plant, driving one of these engines, is also shown. Some electrical 
and portable tell-tales, Simplex” automatic switches, time re- 


116 


THE ELECTRICLAN, MAY 6, 1904. 


corders, &c., are shown at stand 158 by Messrs. J. J. Stockall & 
Sons. This interesting exhibition remains open until May 14, and 
well merits a visit from all who take an interest in the “art 
preservative." 


Queenborough.— The new pier, which is 600ft. in length, and has 
cost £100,000 to build, has been provided with four electric travelling 
cranes in place of the former steam cranes. 


Rangoon.— The Municipality do not appear to make mucli pro- 
gress with their clectric lighting and tramway scheme. As there 
have been various statements published concerning the tenders for 
these works, we give the following information :— 

As far back as Dec., 1902, offers were invited for & concession for the 
construction of electric tramways and the erection of electricity works. 
Tenders were to be in by June 30, 1903. The successful tenderer was 
not required to contribute towards the purchase of the existing horse 
tramways, and the concession was for a period of 42 years. The licence 
would, however, be granted subject to the Indian Electricity Act then 
about to come into force. Five tenders were sent in, including a 
joint tender from the Brush Electrical Engineering and the British 
Electric Traction Companies. After prolonged discussion, all the 
tenders were rejected owing io alleged misunderstanding on the 
part of some of the tenderers as to the scope of the tramway exten- 
sions required, and four of the tenderers were requested to send in 
further offers by Nov. 30, 1903, under somewhat closer conditions. The 
amended joint tender of the Brush and British Electric Traction 
Companies was, we` understand, then accepted by the Municipality for 
recommendation to the Government of India, the sanction of the latter 
being necessary before a licence under the Indian Electricity Act could 
be granted. It was publicly known that one of the tenderers was the 
practical owner of the horse tramways, and had offered to hand 
over those tramways to the Municipality free of charge on con- 
dition of his tender beinz accepted. In view of this, the Brush 
Co. and the British Electric Traction Co. then submitted an alternative 
tender by which they offered to find the purchase money required for the 
existing tramways, not to exceed 4 lakhs of rupees, subject to the term 
of the concession being increased to 49 years, basing the latter condition 
on the powers apparently reserved to the Indian Government under 
clause 10 of the Indian Electricity Act. After some correspondence with 
Rangoon Municipality the Government advocate decided that this reading 
of the clause was inadmissible, and that the alternative tender in question 
could not go through. Notwithstanding this, the Lieutenant-Governor 
offered to accept the joint tender of the Brush and British Electric Trac- 
tion Companies on the basis of the 42 years allowed by the act, but 
subject to payment of 4 lakhs of rupees for the existing tramways and 
subject also to the deposit required: being increased from 20,000 rupees, 
as specified in the original conditions, to 1 lakh of rupees. The 
tenderers pointed out that their offer to pay 4 lakhs of rupees for the 
tramways was conditional upon the extension of the term of the conces- 
sion by seven years, and that if only 42 years could be granted the alter- 
native tender would not hold. The other tender was, however, rejected, 
and negotiations came to an end with a letter written by Mr. A. B. Cook, 
the representative of the companies, to the secretary of the Municipality in 
which it was stated the second tender was made in strict accordance 
with the published conditions of the Municipality. The company were 
willing to accept a 42 year franchise subject to the original conditions, but 
they were not willing to pay 4 lakhs of rupees and were not willing to 
make a deposit of 1 lakh of rupees, this being in excess of the amount 
stipulated in the conditions. | 


Redditch.—The accounts of the Electricity department were 
presented on Tuesday, and showed a profit of £460 for the past year. 


Reichenberg (Austria).—The project for the establishment of 
an electricity supply undertaking in this city has now taken 
definite form. The territory which the undertaking is to supply is 
about 10 miles square, and already 24 towns and villages are sub- 
scribing towards the capital stock. Some 10 more are expected to 
join later. The population is about 60,000, and the estimated 
ultimate cost of the scheme £80,000. At first energy for light and 
power only will be supplied, but ultimately a system of electric 
tramways will be constructed and equipped. It is likely that a 
number of small electric tramway and lighting concessions now 
owned by companies in this district will be taken over by the local 
authorities at the expiration of the concessions. Communications 
concerning the supply of plant, &c., may be addressed to M. Alfred 
Ginskey, Mafferdorf, and Dr. Richard Parkl, Reichenberg, Austria. 


Rotherham.— The gross profit on the electricity department for 
the past vear was £6,067. 19s. 2d., and after deducting all charges, 
ineluding sinking fund and interest, there was & net profit of 
£1,278. 8s. 11d., compared with a deficit of £738. 14s. 7d. in the 
previous year. The average price per unit, including lighting, power 
and tramways, came out at 2:085d. 

The chairman of the Electricity committee (Ald. Winter) stated on 
Wednesday that the working costs and management expenses were a 
credit to the management and staff of the department, because from the 
published lists of all public electricity undertakings in the United King- 
dom Rotherham took first place with regard to low cost per unit sold. 
On the question of depreciation Ald. Winter said they were apparently 
making more ample provision than most towns. Out of 22 towns, all of 
which had been working, with one exception, for more than seven years, 
there were only one or two instances where any depreciation was allowed. 

The total tramway traffic receipts amounted to £20,968. The net 
result was a slight deficit (£21. 16s. bd.) but that was after allowing 


£2,693. 6s. 6d. for renewals. If they had acted on the principle sug. 
eed to them of 2d. per car-mile for depreciation, shatead of showing a 

eficit they would have had a surplus of £1,050, Also, it the whole of 
the lines had been running from the commencement of the financial year 


they would have had an addition to the receipts of something like £4.200, 


and that would have given them a substantial profit, even after setting 
aside a sum equivalent to 14d. per car-mile for renewals and depreciation. 
The receipts per car-mile averaged 94d.; operating charges, 5°67d. The 
cost per unit per car-mile was 1:50d. 


Bt. Louis Exhibition, 1904.—As announced elsewhere, this 
exhibition was opened on Saturday last, and the official catalogues 
of the British exhibits are ready. The following firms are exhibitors 
in the machinery and electricity group :—John Fowler & Co. (Leeds), 
Greenwood & Batley (Leeds), Davidson & Co. (Belfast), F. B. Behr 
(working model of mono railway and car), London, Consolidated 
Electrical Co. (London), Sherard Cowper-Coles & Co. (London), A. C. 
Cossor (London), India-Rubber, Gutta Percha & Telegraph Works Co. 
(London), Muirhead & Co. (London), Cambridge Scientific Instrument 
Co.(Cambridge), Crompton & Co. (London and Chelmsford), F. Darton 
& Co. (London), Elliott Bros. (London), Everett, Edgeumbe & Co. 
(London), Kelvin and James White (Glasgow), Nalder Bros. & Co. 
(London), Nalder Bros. and Thompson (London) R. W. Paul 
(London), Synehronome Company (London), Industrial Engineering 
Co. (Hyde) and the General Post Office (London). In the Mines 
and Metallurgy section, Messrs. John Davis & Son (Derby), Mr. 
James Fairley (Chester-le-Street), Edgar Allen & Co. (Sheffield) and 
the Blast Furnace Power Syndicate (London) have exhibits of an 
electrical character, the last-named firm showing diagrams and 
apparatus to demonstrate the Thwaite electrostatic system of 
depositing dust from blast-furnace gases, and photographs and plans 
showing the application of the Thwaite-Gardner blast furnace power 
system for generating energy for electric light and power. 

St. Pancras (London) —On Wednesday the special committee 
appointed to consider the recent action of ‘Colwell and others v. 
St. Pancras Borough Council" for damages for vibration, &c., 
reported that the plaintiffs required £8,906. 19s. 99., which included 
the properties and the whole of the trade interests to settle their 
claims. It was decided to pay this sum and to charge same against 
the electricity reserve fund. 

À motion was passed to put penny-in-the-slot electricity meters in 
the new municipal workmen's dwellings, charging at the rate of 
4d. per unit. 

St. Petersburg.— With reference to a proposal to convert the 
horse tramways in this city to electric traction, the City Council 
have appointed a commission to inquire and report as to the power 
available from the waters of the river Wuoksa. 

Spain.—A concession has been granted to the Seville Tramways 
Co. (Ltd.) for the eonstruetion and working of an electric tramway 
from Arscife de Capuchinos to San Fernando, Seville. 

The public works department of the Spanish Government have 
authorised the conversion to electric traction of certain horse tram- 
ways in Madrid owned by the Sociedad Concesionaire del Tranvia de 
Estaciones y Mercados de Madrid. 

À concession has been granted to a Spanish concessionaire for the 
construction and working of an electric tramway from Mondariz to 
Porrino (Pontevedra). 


Stafford.—The Council have approved the substitution of eight 


additional arc lamps for gas lights for public lighting. 


Btirling. — The equivalent of 14,1108 c.p. lamps are connected to 
the mains, compared with 10,414 at the corresponding period last 
year. | | 

Southport.— Traffic receipts on the Corporation tramways during 
the past year were £17,646, an increase of £1,259 over the previous 
year. Working expenses were £10,986, a decrease of £225. After 
payment of sinking fund charges and interest there is a deficit of 
£941. Os. 2d., against £1,182. 19s. 10d. last year. 

The net profit on the past year’s working of the electricity 
department is £3,316, of which £2,250 has been applied to relief 
of rates. 

South Bhields.—A report on the tenders recently received for the 
leasing of the Corporation's tramway powers and the construction 
of electric tramways will shortly be considered by the Council. The 
tenderers, it will be remembered, are the South Shields Tramway 
and Carriage Co. and Messrs. Rowcliffe & Co., who are acting for a 
Manchester syndicate. 

Stockton-on-Tees.—A profit of £2,320 has been made on the 
past year's working of the electricity department. 

Sunderland.—River Wear Commission have sanctioned the 
laying of mains from the North-Eastern Marine Engineering Works 
to the Sunderland Shipbuilding Yard. A new road at Pallion is to 
be lighted by Nernst lamps. 

Swansea.—For the year ended March 81 the profit of the elec- 
tricity department was nearly £1,000, against about £400 last year. 

Tariff Reform.—A meeting was held last week of the Engineer- 
ing and Machinery committee of the Tariff Commission, at which 
arrangements were completed preparatory to the taking of evidence. 
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The members of this committee are as follows :—Dr. F. Elgar, 
F.R.S., managing director and naval architect of the Fairfield Ship- 
building and Engineering Co.; Mr. G. Flett, managing director of 
Dick, Kerr & Co.; Mr. W. Harrison, chairman of Harrison, Mac- 
gregor & Co.; Mr. H. D. Marshall, managing director of Marshall, 
Sons & Co. ; Sir A. Noble, Bart., K.C.B., F.R.S., chairman of Sir W. 
G. Armstrong, Whitworth & Co.; the Hon. C. Parsons, F.R.S., of 
C. A. Parsons & Co., Parsons’ Marine Steam Turbine Co., Newcastle 
and District Electric Lighting Co., and Scarborough Electric Supply 
Co.; and Mr. A. W. Maconochie, M.P., of Maconochie Bros. A 
form of inquiry, framed with the view of obtaining information of 
the engineering and machinery trades, has been sent to manu- 
facturers in these branches of industry throughout the country. 


Tunbridge Wells.—The Council are recommended by the Light- 
ing committee to refuse the offer recently made by Mr. Tylor, on 
behalf of a London syndicate, to purchase the municipal electricity 
works for an amount equivalent to the capital expenditure to date 
(about £80,000), plus a bonus of £10,000. 

Urgency Repairs.— A somewhat novel case was heard at Bristol 
Police Court recently. An employé of the Bristol Tramway Co. 
was charged with furiously driving an electric trolley repairing 
waggon. It was admitted that defendant was travelling at a speed 
exceeding what might be considered reasonable under normal con- 
ditions, but it was urged that it was reasonable for him to proceed 
in haste toa spot where danger to the public existed from a broken 
guard wire which had fallen upon the trolley line. The bench 
dismissed the case on payment of costs. 

Wakefield to Leeds by Tramway.-— The Wakefield and District 
Light Railways Co. have asked Leeds Corporation to grant running 
powers over the municipal tramways into the city. 

Warrington.-—For the year ended March there was a deficieney 
of £640 (after taking into account interest and sinking fund) on the 
municipal electric tramways. 

Warsaw.—In an interesting report on the trade of Poland and 
Lithuania for 1908, Mr. Consul J. Murray states that electric 
motors are being gradually introduced into a large number of fac- 
tories in Warsaw, and that some firms are considering the question 
of putting down steam turbine plant. There is a considerable 
extension of electric installations proceeding in the principal 
Russian towns. These works include the introduction of electric 
light and tramway electric traction in Warsaw. The completion of 
this extensive undertaking is to be made by the end of May, 1905. 

West Bromwich.—The borough electrical engineer (Mr. J. H. 
Wray) has fseued his annual report to March 31. 

The total number of units sold was 1,105,006, an increase of 319,158 
units over the previous year. The plant capacity of the works was 
1,150kw. The maximum load occurred on Dec., 19. and amounted to 
788kw. The number of consumers wired during the year was 23, repre- 
senting 1,146 8 c.p. lamps. The total works cost per unit sold was 
ld., and the revenue from the lighting supply was small considering the 
number of units sold. The average price obtained was only 2:81d. per 
unit. Thetotal amount received from the sale of electricity was £9,315, 
including £6,502 from the tramway company. There was a profit of 
£1,545, compared with a deficit of £135 last year. The total capital 
expenditure stands at £56,506. 

Westminster (London).—The Works committee are obtaining 
counsel's opinion as to whether it is possible, should any statutory 
company having the vse of the streets and the subsoil of the streets 
without payment promote a bill for further powers, to obtain the 
insertion of a clause to the effect that, should any alteration of the 
company's pipes, mains or boxes be at any time necessary 1n con- 
sequence of any works required to be executed by the Council, the 
cost of such alteration shall be borne by the company. 

West Ham.—The Board of Trade recently issued the draft pro- 
visional order authorising the Corporation to construct a short 
length of tramway to effect a junction between certain existing lines. 
As the order contained clauses limiting the time for constructing the 
line to two years, and making it compulsory to run workmen’s cars 
over the whole of the tramway sytem at fares not exceeding 3d. per 
mile, the Tramways committee objected, and the clause as to 
workmen’s cars has now been excised. 

Weymouth —The Corporation have decided to seek powers to 
construct electric tramways within and beyond the borough. Local 

feeling is much divided on the tramway question 

Whitchurch.—The Parish Council have granted the South Wales 
Electrical Power Distribution Co. permission to lay mains in the 
district in order to supply current to certain business premises, and 
the Council have also asked the District Council to undertake the 
electric lighting or to assist the Parish Council by acting as their 
intermediary in obtaining electric lighting powers. 

Whitetable.—A committee has been appointed to report as to the 
desirability of establishing electricity supply. 

Worksop.— For the past year the income of the Electric Lighting 
committee was £2,171, compared with £840 in 1908. Total expenses 
were £1,428. After providing for interest and sinking fund, there 
was a deficit of £685, compared with £1,050. 8s. 9d. last year. 


Worthing.—The Council resolved on Tuesday to supply electric 
current for public lighting at actual cost (including capital charges), 
and for the present half-year the charge is to be 4$d. per unit. The 
charge hitherto has been £16 per lamp per annum, which the mayor 
(Ald. E. T. Cooksey) states has worked out 14d. per unit less than 
cost price. 


York.—The gross revenue of the electricity department for the 
year ended March 31 was £9,114. 1s. 2d., expenditure £4,964.5s. 4d., 
net revenue £4,149. 15s. 10d. Interest and sinking fund absorbed 
£38,799. 4s. 8d., leaving a net surplus of £350. 11s. 7d. to carry to 
reserve. 


ZaDzibar.—It is announced that a proposal is under consideration 
to extend the electric lighting system, which is at present confined 
to the Sultan's palace, to the whole city, both for public and private 
supply. There is also under consideration the construction and 
working of an overhead electric tramway through the city and into 
the suburbs. Mr. A. S. Rogers, Regent and Prime Minister to the 
Sultan, Zanzibar, East Africa, is the person to be communicated 
with regarding the supply of plant, &c. 

Ibero-American Benevolent Society.—A charity which has 
for many years received assistance from the submarine telegraph 
section of the electrical industry is that of the Ibero-American 
Benevolent Society, whose 14th anniversary dinner is announced 
to take place at De Keyser's Royal Hotel, Victoria Embankment, 
London, on Saturday, May 14, when Sir Ernest Flower, M.P., will 
be in the chair. 

Footbal.—The Are Works Club (Crompton's) have this year 
been in good form, winning the Essex Junior Cup. The re-played 
match between the Arc Works and Tilbury teams took place on 
30th ult., when the Works won a well-contested game by one goal 
to nil. Sir Carne Rasch, M.P., president of the Essex Football Asso- 
ciation, presented the cup and medals. 


—— — — —————C — — 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Canterbury Lighting committee invite tenders for one Lancashire 
or dry-back marine boiler, superheater and steam pipes, one 800kw. 
steam dynamo, switchboard and connections, and extensions to 
economiser. Specifications, &c., may be inspected at the offices of 
the consulting electrical engineer (Mr. Robert Hammond), 64, Vic- 
toria-street, Westminster, London, S.W., and can be obtained there 
after May 4. Tenders to the town clerk (Mr. Henry Fielding) by 
10:80 June 14 An advertisement contains further particulars. 

Glasgow Corporation invite tenders for main cables, electricity 
meters &nd carbons for 12 months from May 81. Specifications, 
&c., from the chief engineer (Mr. W. A. Chamen), 75, Waterloo- 
street. Tenders to the town clerk (Mr. James G. Munro), City- 
chambers, Glasgow, by 28rd inst. See also advertisement. 

Glasgow Corporation also invite tenders for supply and erection 
of four sets of 800kw. dynamo panels and for cast-iron joint-boxes. 
Tenders to the town clerk by May 9. 

Hornsey Town Council invite tenders for condensing plant, water 
cooling apparatus, pipe work and valves, water softener and purifier, 
switchboard and connections. Specifications, &c., may be inspected 
at the office of the consulting engineer (Mr. Robert Hammond, 
M.Inst.C.E.), 04, Victoria-street, Westminster, S.W. Tenders to 
the town clerk (Mr. F. D. Askey), 99, Southwood-lane, Highgate, 
London, N., by 10:80 a.m., May 80. See also advertisement. 

Stretford Electricity committee invite tenders for supply and 
erection of a 400kw. steam-driven generator. Forms of tender 
and specifications from Mr. T. L. Miller (Messrs. T. L. Miller and 
Wilson), 19, Brazennose-street, Manchester. ‘Tenders to chairman 
of committee, Council offices, Old Trafford, Manchester, by the 
morning of May 18. See also advertisement. 

Kilmarnock Corporation invite tenders for overhead equipment, 
trolley wires, poles and brackets, &c., rolling stock, wiring of 
generating station and car shed. Specifications, &c., after May 10 
from the town clerk, Mr. W. Middlemas. Specifications and draw- 
ings can be seen at, but not obtained from, the offices of the 
consulting engineers (Messrs. Kennedy and Jenkin), 17, Victoria- 
street, London, S.W. Tenders to the town clerk before noon 
May 28. Further particulars are given in an advertisement. 

Kilmarnock Corporation also invite tenders for tramway permanent 
way construction, excavations, concrete foundations, steel rails, fish- 
plates, and special work, &c. Tenders to the town clerk (Mr. W. 
Middlemas) before noon May 1". 

Mexborough District Council invite tenders for two 100kw. steam 
dynamos. Specifications, &., may be inspected at the office of the 
Council's consulting and resident engineer, electricity works, Mex- 
borough. Tenders to the clerk (Mr. J. W. Hattersley), Hope-street, 
Mexborough, by May 21. Sec also advertisement. 


Brighouse Corporation invite tenders for laying cables (including 
supply, delivery and erection of all materials and accessories 
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therefor). Specifications, &c., may be seen at the offices of the 
consulting engineers (Messrs. Lacey, Sillar and Leigh), 78, King- 
street, Manchester, and 2, Queen Anne's-gate, Westminster, London, 
S.W., and can be obtained from the latter office after May 7. 
Tenders to the town clerk (Mr. James Parkinson), Town Hall, 
Brighouse, by May 19. See advertisement. 


Handsworth District Council invite tenders for supply and de- 
livery of lightinz feeders, mains and road work. Specitications, 
&c. (after 9th inst.), from the clerk (Mr. H. Ward), Council House, 
Handsworth. Specifications and drawings may be seen at, but not 
obtained from, the offices of the consulting engineers (Messrs. 
Kennedy and Jenkin), 17, Victoria-street, London, S.W. Tenders 
to Mr. Ward before noon May 25. See also advertisement. 

Partick Town Council invite tenders for a water-tube boiler, 
economiser, feed pump, hot-well tank and pipe work, condensing 
plant, oil separator, cooling tower and C.I. pipe and tank work. 
Specifications and forms of tender from the town clerk (Mr. James 
Donaldson), Burgh-chambers, Partick. Copies of specification may 
also be inspected (but not obtained) at the office of the consulting 
engineers (Messrs. Kincaid, Waller, Manville and Dawson), 29, 
Great George-street, Westminster, S.W. Further particulars are 
given in an advertisement. Tenders to Mr. Donaldson before noon 
May 24. 

Pietermaritzburg Corporation invite tenders for the supply of six 
completely-equipped electric tramears (double-deck single-truck 
type), to be delivered within three months, and one completely- 
equipped water sprinkler, to be delivered within one month of date. 
Specifications, &c., from the offices of the Corporation's electrical 
and tramway consulting engineers (Messrs. Mordey and Dawbarn), 
82, Victoria-street, London, S.W. Tenders, addressed to the London 
agents of the Corporation (Messrs. Ford Bros), 12, Southampton- 
street, Fitzroy-square, London, W., by noon, May 16. See also an 
advertisement. 

Royton and Crompton District Councils invite tenders for over- 
head equipment and cables. Specifications, &c., from the consulting 
engineer (Mr. Reginald P. Wilson), 66, Victoria-street, Westminster, 
S.W. Tenders to ehairinan of the Tramways committee, Town 
Hall, Royton, by noon May 28. See also advertisement. 

The Lords Commissioners of the Admiralty are prepared to 
receive proposals froin persons willing to submit for competitive 
trial range-finders, both large and small, for naval use. Conditions, 
&c., will be furnished to bona fide inventors or manufacturers of 
such instruments on application to the Director of Navy Contracts, 
Admiralty, London, S.W. Full descriptions of the range-finders 
proposed must be sent in by June 80. See also an advertisement in 
our last issue. | 

Bermondsey (London) Borough Council invite tenders for plant 
and connections required in the utilisation of exhaust steam for 
heating purposes and water connection between the artesian well 
pump and overhead tank. Tenders to the town clerk (Mr. Fredk. 
Ryall) by noon May 9. 

Aberdeen Electric Light committee invite tenders for supply and 
erection of mild-steel coal bunkers, together with coal and ash con- 
veyor of endless-chain bucket type, and accessories. "Tenders to 
city electrical engineer (Mr. J. Alex. Bell), Milburn-street, Aberdeen, 
by noon May 14. 

Sloke-upon- T rent Corporation invite tenders for electricity meters, 
demand indicators and house services and cutouts. Tenders to the 
town clerk (Mr. John B. Ashwell), Town Hall, by 5 p.m. May 13. 

Whitby Corporation invite tenders by 12th inst. for a surface 
condenser with air pump and piping. 

Rugby District Council invite tenders by May 20 for service cable. 

The May-Oatway Fire Appliances (Ltd.), 92 and 94, Paul-strect, 
London, E.C., invite tenders for wiring the various installations set 
out in an advertisement in another column. Tenders close May 11. 

Walthamstow District Council require tenders for supply of tranı- 
curs. Tenders to Mr. C. Sydney Watson, clerk and solicitor, Town 
Hall, Walthamstow, by 5 p.m. May 20. 


The Electrical committee of Bristol Corporation invite tenders 
for one 750kw. to 1,000kw. single-phase turbo-alternator. Tenders 
to Mr. H. Faraday Proctor, Temple Back, Bristol, by noon May 16. 

Neath Corporation invite tenders for electric light mains, feed 
pillars and switchboards. Tenders to the town clerk (Mr. Edwin 
C. Curtis) by May 16. 

The Metropolitan Borough of Hackney invite tenders for elec- 
tricity supply mains (feeders and distributors). Tenders to deputy 
town clerk (Mr. W. A. Williams) before 4 p.m. May 26. 

London County Council require tenders for switch-gcar as set out 
in our last issue (p. 34). Tenders to Mr. G. L. Gomme, County 
Hall, Spring-gardens, S.W., by May 17. 

London County Council also invite tenders by 17th inst. for 10 
water-tube boilers with superheaters for Greenwich tramway power 
station. 

Southampton Corporation require tenders by 11th inst. for arc 
lamps, motors and service cables. 


Tenders are invited until 11th inst, by the French Post and Tele- 
graph Authorities for two large telephone switchboards. Tenders to 
103, Rue de Grenelle, Paris. 

The Municipal Authorities of Kaiserlautern (Germany) invite 
tenders until June 1 for the concession for constructing and working 
electric tramways. 

Tenders are invited by the Director-General of Public Works, 
Madrid, for the construction and working of an electric tramway in 
Bilbao. An application for a concession has already been made by 
a local company, who will enjoy certain preferential rights over 
other tenderers. Tenders will be adjudicated on July 6. The 
„Madrid Gazette of April 30 contains additional particulars. 

The Director-General of Posts and Telegraphs, Madrid, will 
receive tenders up to May 31 for the establishment and working of 
a telephone system between Elche, Novelda, Asbra, Monova, Elda, 
Pinoso and Crevillente. A plan has been submitted to the Director- 
General which will have preference under equal conditions, the com- 
petition turning on the number of years before the installation 
becomes the property of the Government, the maximum having been 
fixed at 20. The Madrid Gazette” of May 1 contains further details. 

The“ Madrid Gazette" of May 1 contains a notice calling for 
tenders for the supply of 11,000 metres of telegraph cable and 
11,000 metres of wire rope. "Tenders have to be in bv May 29 and 
will be adjudicated on 31st by the Director of Posts and Telegraphs, 
10, Calle de Carretas, Madrid. 

It is announced that the Commercial Intelligence Department of 
the Board of Trade, 73, Basinghall-street, London, E.C., have 
received a complete translation of the notice issued respecting the 
tenders invited by the municipality of San Luis, Potosi, Mexico, for 
the electric lighting of that city. Tenders will be received up to 
May 15. (See also The Electrician, April 22, p. 35.) 


TENDERS REOBIVED AND ACOEPTED. 


Laneaster Town Council havereceived the undermentioned tenders 
for the construetion of permanent way of tramway extension, cable 
conduit and drain boxes and overhead trolley wire construction. 
The work is to be carried out under the supervision of the electrical 
trainways engineer (Mr. W. A. Tester) :— 

R. W. Blackwell & Brit. Elec. Equipt. Co. £18,194 5 4 

Co. (accepted) ....£13,389 13 5 | Bailey, Pegg & Co... 12,055 10 2 
Macartney, McElroy G. Freeman & Sons.. 11,505 15 9 

G ys 13,444 5 5| G. Hill & Co. 11,481 59 

Manchester Electrieity committee have accepted the tender of 
the General Electric Co. for seven motor generators for Oldham- 
road and Stuart-street sub-stations; that of C. A. Parsons & Co. for 
two 750kw. generating sets for Bloom-street works; and that of 
John Spencer & Co. for steam piping. The total amount of the 
tenders is about £20,000. 


Middlesex County Council have accepted the tender of J. G. 
White & Co. for constructing a light railway from Manor House, 
Green Lanes, London, N., tothe Alexandra Palace gates at £39,245, 
and that of Mr. Clift Ford for the lines from the gates at Wood 
Green to the Palace and from the gates at Muswell-hill to the doors 
of the Palace. | 

The Metropolitan Asylums Board have accepted the tender of 
Bergtheil and Young for wiring the Eastern Hospital and Ainbu— 
lance station at £3,378. 15s. 6d. There were six tenders (varying 
from that of the accepted to £5,273) ; the covering estimate of the 
engineer was £3,500. 

Shoreditch (London) Borough Council have accepted the following 
tenders :— 

Johnson and Phillips, house service cables (vulcanised rubber and lead- 
covered single cables); Dewhurst's Engineering Co. and Richard Wood 
& Co, electrical sundries; Sloan Electrical Co., arc lamp globes; 
Middleton Bros. and James Gibb & Co , engineers' stores. 

Hanley Corporation have accepted the tender of the British 
Westinghouse Co. for a steam alternator at 43,162. "There were 18 
tenders, varying from £2,799 to £3,773. Four firms tendered 
for a turbo-alternator, the figures varying from £2,840 to £3.650. 

Hanley Corporation have also accepted the tender of Bertrams 
Limited (out of 30 tenders received) for a Jet condenser at £495, and 
that of A. Bolton & Co. for three down-take superheaters at £388. 
Sixteen tenders were received for the latter portion of the work. 

Launceston (Tasmania) City Council have placed orders with 
Ferranti Limited for 500 electricity meters at £1,218 and with the 
British Insulated and Helsby Cables Limited for 50 prepayment 
meters. 

Coventry City Council have accepted the teuder of Siemens 
Brothers & Co. for a 600kw. alternator, and that of J. and H. 
McLaren for a triple expansion steam engine. 


Partick Electrical connnittee have accepted the tender of Bruce 
Peebles & Co. for a 500kw. traction generating steam set and for 
extension of the main switchboard. 

Gloucester Town Council have accepted the tender of 8. Rawlin- 
son & Sons for tramway tower wagon at £65. 68. 6d., and that of 
Holloway, Son & Co. for 36 pairs of rubber gloves at 48. d. per pair. 
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Gloucester Corporation have also accepted the offer of A. Pole & Son 
for advertising on the light railway cars at £20 per running car 
per annum for seven years. 


Kingston-on-Thames Council have accepted the tender of W. T. 
Glover & Co. for 1 inile of low-tension concentric armoured cable at 
£291. 

Poplar Borough Council have accepted the tender of Williams 
& Co. at £509 for a 25 B. H. p. electric motor, complete with rheostat, 
switch and fuses, together with well engine and pump. 


Bolton Electricity committee have accepted the tender of the 
British Insulated and Helsby Cables (Ltd.) for cables and that of 
Mr. R. W. Kenyon for casings, &c. 


The Admiralty have placed an order with Dick, Kerr & Co. for 
five 600kw. and one 300kw. steam generator sets, six motor gene- 
rator sets, and two balancer sets, main switchboard, switch gear 
and auxiliary plant for Portsmouth Dockyard. 


London County Council have accepted the tender of H. Lovett 
(Ltd ) for the erection of the superstrueture of Greenwich electricity 
station at £52,970. 

Ipswich Council have accepted the tender of Johnson and Phillips 
for 5,000yds. of lighting main and 200yds. of cable for services at 
£396. 5s. This was the lowest of eight tenders submitted. 


Hammersmith Borough Council have accepted the tender of 


James Bartle & Co. for extensions of feed-water reserve tank at 
£125. 16s. 


Stoke-on-Trent Council have accepted the offer of the General 
Electric Co. for the supply of motors on the deferred payment system. 


Keighley Council have accepted the tender of Mr. J. W. Laycock 
for tie bars, bolts, nuts and washers forthe tramways at £648. 18s. 6d. 

Reading Corporation have placed a further order with Dick, Kerr 
& Co. for five double-deck bogie cars and one watering cart. 


Lincoln City Council have accepted the tender of Bruce Peebles 
& Co. for a steam dynamo. 


Llandudno District Council have accepted the tender of W. T. 
Glover & Co. for cable at £218. 8s. 2d. 


BUSINESS NOTICES. 


Henley's (South African) Telegraph Works Co. (Ltd.) have opened 
an office at 3, Chorlton-chambers, Harrison-street, Johannesburg, 
for the sale of wires and cables for electric lighting, telephones and 
telegraphs. The parent company are sending a large stock to their 
store in that city immediately from the coast, when they will be in 
a position to give prompt delivery to users in the Hand district. 
Their Johannesburg house will henceforward be the head office in 
South Africa. 


Mr. J. A. Smeeton has resigned his position with Mr. Arthur 
Koppel, and has joined the statf of Richardsons, Westgarth & Co. 
(Ltd.) as manager of their London office at 9, Gracechurch-street, I. C. 

Mr. Ernest Sver, electrical accessories dealer, removes to 45, 
Hatton-garden, London, E. C., on 11th instant. 

The Underfeed Stoker Co. (Ltd.) will remove on 12th inst. to 
Coventry House, South-place, London, E.C. 


LIQUIDATION8, BANKRUPTOIES, &c. 


Statutory meetings of the creditors and shareholders of the 
Electric Timber Seasoning and Preservation Co. (Ltd.) were held in 
London on Friday. | 

The company was promoted by the Founders’ Synd. (Ltd.) in April, 
1899, with & nominal capital of £150,000 in 60,000 6 per cent. cumulative 
preference and 90,000 ordinary shares to acquire the British patent 
rights in the Nodon-Bretonneau electrical process of seasoning and pre- 
serving timber, and to commercially introduce the process into this 
country. The purchase price was £100,000 (£10,060 in cash and £90,000 
in shares). The promoting syndicate acquired the English rights from a 
French company for £6,500 cash and £43,500 in shares of a company to 
be formed. The prospectus issued brought in applications for about 
28,000 shares, but 8,000 had been forfeited for non-payment of calls. The 
capital at the disposal of the company on commencing business was about 
£3,500 after payment of the part purchase price. The directors and their 
friends subsequently provided £4,950 for current expenses on the security 
of debentures. Land was taken at Charlton, but very little trading had 
been done, the capital having been expended in experimental work. 
Failure was attributed to want of working capital. Unsecured debts were 
about £2,670, and assets (charged under the debentures) comprised 
Charlton lease, plant, machinery and patents, the value of which had to 
be ascertained, book debts £200 and unpaid calls £3,000. The Official 
Receiver and a committee of inspection have the liquidation in hand. 

A summary of the statement of affairs of the McGuire Mfg. Co. 
(Ltd.) gives the total deficiency at £25,267. 3s., £11,000 being in 
respect to shares issued by the company as fully paid in connection 
with the purchase of certain patent rights and other property, 
£12,859. 10s. in respect to shares issued for cash, and the balance 
(£1,407. 18s.) in respect to deficiency of assets to meet liabilities to 
unsecured creditors. The company was formed in Feb., 1901, to 

work patents for electric motor trucks, for which orders were 
obtained from the British Westinghouse and the British Thomson- 


Houston Companies. A special manager, acting under the direc. 
tions of the official receiver, has been carrying on the business with 
a view to the completion of contracts and the sale of the assets as a 
going concern. Mr. F. W. Pixley, C.A., has been appointed 
liquidator, with a committee of inspection. 

The first meetings of creditors and eontributories of the Automatic 
Telephone Co. (1903) (Ltd.) will be held at Bankruptey-buildings, 
London, W.C., on 17th inst. 


Claims against the British Fuel Eeonoiniser and Smoke Pre- 
venter (Ltd.) must be sent by June 18 to the liquidator (Mr. R. 
Gray Orr), 12, Great Dover-street, London, S.E. 

C. A. Smith (trading as C. J. Smith), electrician, 23, King-street, 
Reyent-street, W., and 6, Granard-road, Wandsworth. S. W., London, 
has been adjudicated bankrupt. Mr. R. J. Ward, 2, Clement’s 
Inn, W.C., has been appointed trustee in this failure . 


Sales by Auction. Mr. Henry Sherley- Price (of Wheatley Kirk, 
Price & Co.) has been appointed by the Court to sell by public 
auction in one lot asa going concern, at the Mart, Tokenhouse- 
yard, London, E.C., on Tuesday, May 31, the extensive freehold and 
well-equipped car-building works known as the Castle Car Works, 
Hadley, near Wellington, Salop, together with the whole of the 
fixed plant and machinery and trade connection. Particulars and 
further information from the receiver and liquidator (Mr. H. D. 
Eshelby, F.C.A., of Messrs Harmood Banner & Son), 24, North 
John-street, Liverpool; of Messrs. Gribble, Oddie, Sinclair and 
Johnson, solicitors, 88, Bedford-row, London, W.C., or of the 
auctioneers, 46, Watling-street, London, E.C., and Albert-chambers, 
Albert-square, Manchester. See also advertisement. 


Messrs. Wheatley Kirk, Price & Co. have also received instruc- 
tions to sell by public auction piecemeal at an early date (owing to 
the taking over of the premises by the County of London Electric 
Supply Co.) the entire contents of the preinises situated at 14, 
Graham-street, City-road, London, including a 12 N. R. p. Crossley 
gas engine, Dowson gas plant, 20-ton and 7-ton rope travellers and 
gantries, electric lighting machinery, &c. Further particulars are 
given in an advertisement. Catalogues shortly from the auctioneers, 
46, Watling-street, London, E.C., and Albert.chambers, Albert- 
square, Manchester. 


Plant, &c , for Sale.—A 12in. spark-induction coil, with Nodon 
valve and transformer, are for sale by Mr. T. Scott Anderson, Royal 
Exchange-buildings, Sheffield. See also advertisement. 


Mexborough Urban District Council invite offers for two 50kw. 
steam dynamos (Alley and MacLellan-Mavor and Coulson sets), with 
spare armatures. The sets can be seen working at any time, or 
information will be supplied by the Council’s electrical engineer, 
Mr. J. Senior. See also advertisement. 


About 300yds. of 19/16 cable, a new earth indicator, field rheostat, 
&c., are advertised for sale by Messrs. T. E. Evans & Co., 126, Bute 
Docks, Cardiff. 

Messrs. Hooker and Harris, Retreat.place, Hackney, London, 
have for sale some electric lighting plant. See advertisement. 


Mr. J. Light, Wolverhampton, has for disposal a Robey steam 
engine, suitable for driving a dynamo. See advertisement. 


A large quantity of second-hand Simplex conduit and fittings in 
good condition is advertised for sale by the Western Electric Co., 
North Woolwich. 


Fireproof Cables.—St. Helens Cable Co. announce they are 
now able to supply the trade with a practically fireproof cable. The 
following (among other) properties are claimed for these cables :— 

(1) A flame, or even an arc, playing on a piece of the cable cannot set 
fire to it; (2) on withdrawing the flame, the cable is not only not alight, 
but not even glowing ; (3) the fireproof properties are not affected by 
immersion in water, as the fireproofing materials are insoluble. Vulcanised 
rubber and Dialite insulated are, it is.stated, made up in this manner 
at a moderate increase in price. 

“ Brush Bulletins.“ The Brush Company have issued a binding 
case for holding copies of the “Brush Bulletins issued from time 
to time by the company. 

Electric Welding.—The Electrie Welding Co., 28, Basinghall- 
street, London, E.C., are issuing card particulars of electric weldera, 
together with a photograph of a sample board, showing a number 
of articles electrically-welded. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from April 27 to May 3, with the 
ports of destination :— 

Aden, £46. Africa—Alexandria, £549; Beira, £35; Cape Colony, 
£335 (including £204 telegraph material); Delagoa Bay, £413 ; Durban, 
£258; East London, £37. Argentina—Buenos Ayres, £77; Rosario, 
£22 (telegraph material) Australasia—Adelaide, £142; Brisbane, £258 ; 
Fremantle, £191; Hobart, £16; Lyttelton, £113; Melbourne, £1,401 ; 
Perth, £130; Sydney, £2,096 (including £239 telegraph material); Wel- 
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lington, E800. Belgium Antwerp. E30. Brazil Rio Janeiro, £161 
(including £149 telegraph material). Canada — Halifax, £2,620 (tele- 
graph cable). Ceylon—Colombo, £474. Channel Islands, £71. China— 
Shanghai, £78.  Denmark—Copenhagen, £34. France—Paris, £95. 
Germany—Hamburg, £430. (telegraph material) Gibraltar, £77. Hol- 
land—Amsterdam, £55; Rotterdam, £15. Hong Kong, £340. India— 
Bombay, £142; Calcutta, £1,660 (including £81 telegraph material); 
Madras, £304. Japan—Yokohama, £185. Merico—Vera Cruz, £444. 
Portugal—Lisbon, £187; Oporto, £30. Russia—Reval, £123. Straits 
Settlements —Penang, £73; Singapore, £84 (including £43 telegraph 
material). Surinam, £35. Sweden—Gothenburg, £80; Stockholm, £101 
(including £85 telegraph wire). Zanzibar, £80 (including £28 telegraph 
material). Total £14,877, against £23,430 in the corresponding week 
last year (April 29 to May 5). 


PATENT RECORD. 


— — 
The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MREWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, I.C. 


APPLICATIONS FOR PATENTS. 

NoTE.— The undermentioncd Applications are not open to public inspection 
until after acceptanceof Complete Specification. The names within parentheses 
are thoss of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 

January 29, 1904. 

2,202 J. WILKINSON and S. W. MirCHELL. Electric tramways. 

2, A. ECKSTEIN and A. E. ANGOLD, Salford. Arc lamps. 

2, . THOMSON. Trolleys for collecting ele. tricity. 

2, . SiMMINS, Electric fire alarm. 

2, . W. BaBBER. Sparking plugs. 

2 . A. HADFIELD. Magnetic material, 
1903, date of application in U.S.)* 

2, L. WIsk. Telegraphic transmitters, (James Harvey Pierce, U.S.)“ 

. H. SuaRUE. Electric low-water alarm for boiler’. 

.H. Haprretp. Trolley-heads. — 

E, Ropsrts and R. MircHELL. Electric light fittings. 

.J. GREEN. Polarisation of Hertzian waves. (Date applied for, 

Jan. 29, 1903, date of application in U.S.)* 
. P. WrLsoN and A. G. MansHarr. Electric signalling apparatus 
for tramways and railways. 
January 30, 1904. 

2,507 Veritys LIMITED and J. W. Ewart. Birmingham. Arc lamps. 

2,515 J. C. Mclver and A. F. Guy. Liverpool. Terminsl attachment 
device. 

2,944 E. C. HoxaERSTAEDT and R. G. ForHEROLL. Old Charlton, Kent. 
Electro-mechauical regulators. 

2,947 R. STARKE. Composition for electrical conduits. 

2,558 R. PETZBs. Process for utilising the waste ends of carbons from 
arc lamps.* 

2,361 B.T..H. Co. and F. SaMUuELsON. Emergency governing devices. 

2,962 B.T.-H. Co. and A. S. CuBrTT, C il wiadings for electrical apparatus. 

2,565 B.T.-H. Co. (G.E. C», U.S.) Automatic switches. 

2,575 E. WAKLuY aod W. Hareris. Safety apparatus in connection with 
overhead wires. 

2,380 O. A. RoszN. Device for protecting a wire branch which depends 
from an overhead electric wire.* 


SPECIFICATIONS PUBLISHED. 


Norz.— All specifications can be obtained at the uniform price of 8d. each. 
1903. 

6,249 SPERRRYN and Woop. Tumbler switches, 

6,557 Von KRAMER, Electric controllers. 

6,490 CaroLaw (G.E. Co., U.S.) Switches. 

6,502 CAROLAN (G.E. Co., U.S.) Electric coil-forming apparatus. 

6,510 Bastian. Electrolytic electricity meters. 

6,635 B.T.-H. Co. and WzpMonR. Switches, 

6,660 BRANDER. Support for hand set of combined table and wal 
telephones. 

6,671 HicarsBorTOM. Telephonic or electric signalling apparatus. 

6,718 Von ZwEiGBERGK. Controllers for electric circuits. 

6.719 Von ZwEIGBERGK. Automatic controllers for electric circuits. 

6,853 DnRAULLETTE. Ele:tric road vehic'es. 

7,241 WniPP. Loose handle and quick break combined switch and fuse. 

8,831 HETIARD. Compounding of synchronous alternators for single and 
polyphase currents. 

9,088 MansH. Contact-makers for elec'rical recording turnstiles. 

9,805 and 9,806 CanortAw (G.E. Co., U.S.) Emergency brakes for 
vehicles or trains. 

9,811 CAnOLAN (G.E. Co., U.S.) 
machines. 
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Method of winding dynamo-electric 


113 First and Kraak. Telephones and time recorders therefor. 
195 Sremzns Bros, & Co. (Siemens and Halske A.-G.) Equipment of 
electrically propelled railway cars. 
711 E.A.G. vorm. W. LAHMEYWBR & Co. Controlling devices for electric 
vehicles. (Date applied for, June 22, 1903.) 
1,878 Le CanBONE. Aro lamp. (Date applied for, Aug. 22, 1903.) 
2,558 Perens. Utilismg waste ends of carbons from arc lampe. 
2,438 ADLER, Automatic switches. 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


Eastern Extension Australasia and China Telegraph 


Co. (Ltd.) 


The sixty-first half-yearly general meeting was held on Wednesday, 
under the presidency of Sir Jons Worrk Barry, K. C. B. 


The ASSISTANT-SECRETARY (Mr. W. R. Lyne) read the notice 
calling the meeting and the certificate of the auditors. 


The CHAIRMAN then said: Gentlemen, the report and accounts 
which I have had to lay before you are not altogether of a pleasant 
nature, though I think that they might have been worse when 
we consider the circumstances under which we have had to condact our 
business during the period under review. The gross revenue for the 
half-year amounted to £265,000, against £267,000 for the corresponding 
period of 1902, a decrease of £2,294. The gross revenue includes £13,008 
for interest on reserve fund investments, which it was agreed should be 
treated as revenue, and £9,460, the unappropriated balance of reserve 
fund for removal of head offices. If these two items had not 
been brought into revenue the decrease would have appeared as about 
£25,000. In crediting the revenue account with the interest on invest- 
ments, we have followed the principle adopted by the Eastern and other 
telegraph companies, and in the case of the unappropriated balance, 
the shareholders will no doubt remember that in 1899 and 1900 the 
Directors set aside a sum of £15,000 out of revenue for the expense of 
removal from Winchester House to Electra House, and the £9,460 there- 
fore credited in the present half-year’s account is the balance of this 
amount, the removal being now complete. The receipts for mes- 
sages, however, show a net decrease of £20,850, which is a lower 
figure of diminution than was estimated by the Company, and may, 
under all the circumstances, be considered as a not unsatisfac- 
tory result of our working under all the conditions now existent. 
This decrease is spread over a large number of different traffics. Prac- 
tically all the American traffic exchanged with Australasia, China, Japan 
and the Philippines has been diverted to the new Pacific cables, as was 
only natural considering the geographical position of these countries. A 
proportion of the traffic between Australasia and Great Britain has also 
been diverted to the Government Pacific competing line, but I am glad 
to say that the actual loss of revenue from the competition of both the 
British Government and the Commercial Pacific cables has been less 
than we anticipated. The reduction in tariffs with China, Japan and the 
Philippines, which was the necessary outcome of the Commercial Pacific 
cable, to which reference was made at our last meeting, came into 
operation on July 15, 1903; but an increase of traffic has taken place 
which has considerably lessened our estimated loss from this cause. 
Considerable increases have taken place in our through traffic with the 
Straits Settlements and the Dutch Indies, and in the number of messages 
exchanged between India and China, Japan and the Straits Settlements. 
The Company have also benefited by the satisfactory rise in the value of 
silver and the introduction of the new system of quarterly revision of the 
rate of collection in countries using the silver currency. 


Turning to the expenditure, we find that the working and other 
expenses amounted in round figures to £142,000, against £121,000 for the 
corresponding period of 1902, showing an increase of from £20,000 to 
£21,000. As an explanation of this somewhat large increase in our 
working expenses, I should mention that about £11,000 of it is due 
to increased station expenses, principally in Australia and China—in 
the former case, owing to the larger staff required at all the stations 
in the colonies in connection with the competition which has been 
actively carried on by the bounty-fed British Pacific cable. In addition to 
this, we have had to face a heavy expenditure in connection with our two 
new repairing vessels, one of which we have had stationed for the past 
seven months at Adelaide in order to be available for repair of the 
cables landing in Australia. In consequence of the Commonwealth 
edict prohibiting coloured labour, we have been compelled to keep a 
white crew on board, involving us in considerable expense. Circumstances 
have arisen, however, which have compelled us to temporarily transfer the 
cable ship Restorer '' to Singapore, and it is possible that she will not 
again take up her station at Adelaide. If this can be arranged, we confi- 
dently hope to effect a considerable saving in this item in the future. The 
additional expenses attending the maintenance of cables and depreciation 
of the ships during the half-year after crediting the accounts with the 
amounts received for charter of the Company's vessels, &c., represents 
roundly £10,000. 


The net profit for the half-year amounted to £105,854 to which is 
added £71,036 brought forward from the previous account, leaving an 
available balance of £176,890. The usual quarterly interim dividends 
of 2s. 6d. per share were paid during the past year and your Directors 
now propose to distribute another of like amount to-morrow, making 
a total of 5 per cent. In addition to this it is proposed to pay a 
bonus of 4s. per share, making a total distribution to the share- 
holders of 7 per cent. for 1903, and to carry forward £41,890, as 
against £71,036 brought forward from last half-year. You will observe 
that the capital account has been increased during the half-year under 
review by a further issue of £13,462 of the 4 per cent. mortgage deben- 
ture stock, making a total issue up to Dec. 31, 1903, of £602,400. As 
you will see in the accounts, the reserve fund has been debited with 
£10,854, the cost of further partial] renewals to the Hong Kong-Foochow 
and Penang-Malacca sections. The necessary cable, about 153 miles in 
maa was taken from the Company's stock at Singapore. . 

he Company's maintenance ships have been fully employed during 
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the half-year under review on renewals and removing faults from the 
The Company have laid some addi- 
tional short lengths of cable for the Dutch Government to connect 
their possessions in the Java Seas, and the profit on this work will 
The work was prolonged 
and difficult owing to the inclement weather experienced, strong cur- 
rents and the difficult nature of the cable ground, but it was completed 
to the satisfaction of the Netherlands Government, and the cables will 


various sections of your cables. 


be credited in the next half-year’s accounts. 


act as additional feeders to the Company’s system. 


As mentioned in the report, the Directors have considered it 
advisable in the interests of the Company for one of their number and 
the General Manager to visit the Company's stations, and accordingly 
Mr. Peel, accompanied by Mr. Hesse left London in November last for 
These gentlemen have made a lengthened stay in the 
colonies, where, besides interviewing our local representatives and 
obtaining a close insight into the working of the stations, they have had 
an opportunity of meeting the principal statesmen, officials and members 
of the mercantile community, with whom they have fully discussed cable 
matters and removed many erroneous impressions regarding the Com- 


that purpose. 


pany’s position vis-a-vis the Pacific Cable. 


Since the close of the half-year hostilities between Russia and Japan 
have broken out resulting in a large increase not only to the Government 
and Press but also to the ordinary traffic with China and Japan. In con- 
sequence of the sealing by the Russian authorities of the Vladivostock ends 
of the cables connecting Japan with the Russian landline system, the bulk 
of the Japanese traffic was for a time forwarded by the southern route. 
This extra war traffic threw a considerable amount of additional work on 
the Company's staff, but we are pleased to state that the Company's 
hina reports that the heavy traffic has been expeditiously 
transmitted, the staff working cheerfully and well for long hours at high 
The Great Northern Telegraph Co. have, how- 
ever, since obtained a connection with the Russian landline system at 
` Kiachta, through which a considerable amount of traffic is now passing, 
so relieving the strain upon our staff. Since the last time I had the 
pleasure of addressing the shareholders no further action has been 
taken by the Federal Government of Australia reapecting the agreement 
entered into with the Company for extending to Melbourne and Brisbane 


manager in 


pressure (applause). 


the privileges enjoyed by the Company in the other State capitals in 


Australia of dealing direct with the telegraphing public, and the projected 


conference to be held between the Governments interested in the British 
Pacific cable to coneider what effect the agreement might have upon the 
Pacific cable, and other questions, has not yet been held. Pending a 
decision being come to, the tentative arrangement, by which the Company 
is permitted to Lave its own offices and deal direct with the public in Mel- 
bourne, remains undisturbed. In the meantime, active competition has 
been carried on between the Pacific Cable Board and the Company for the 
Australasian traffic, but notwithstanding all the efforts of the formerand the 
unfair treatment to which we have, in so many ways, been subjected, and to 
which I have alluded on previous occasions, the Pacific Cable has not been 
able to secure a materially larger proportion of the traffic than they have 
hitherto carried. This severe competition, however, has, as before men- 
tioned, entailed a considerably increased expenditure at all our Austra- 
lasian stations. The result of the competition is that the Company’s cable 
system in Australia is scarcely remunerative, the receipts at the present 
time barely covering the working expenses. Moreover, as in the opinion 
of competent judges it will take some years for Australia to recover 
from the recurrent droughts and financial depression from which she 
has so greatly suffered, we do not anticipate much increase in the 
volume of traffic in the near future. I may here remind you that in 
the year 1899, when we protested to Her Majesty’s Government against 
the injury tbat would be caused to private enterprise if the Pacific 
cable were laid, we were told by the Colonial Office that the primary 
object of the Government was not competition but the establishment 
of a new service required in the public interest, and that it would 
be the duty of Her Majesty’s Government in so far as they might be 
responsible for the Pacific Cable to avoid unnecessary injury to the 
interests of the shareholders of the Eastern Companies, The Colonial 
Secretary also stated that the reduced rates would certainly lead to an 
inereased volume of business, and that there would be ample and 
remunerative work for both routes. What has happened? The 
Governments interested in the Pacific cable have employed energetic 
canvassers in the principal capitals of Australia; they have made 
arrangements for all undirected telegrams, both in Australasia and Great 
Britain, handed in at their offices to be transmitted by the Pacific route 
only, which, I venture to think, is an abuse of the monopoly granted to 
the various Post Offices for quite other purposes, and have in other ways 
entered into the keenest competition with the Company. The result has 
been, not only that the interests of the shareholdeis of the Eastern 
Companies have materially suffered, but the Canadian and Australian 
Governments are becoming alarmed at the large sums periodically required 
to make up the heavy deficit on the interest of the cost of the Pacific 
cable and its working. The traffic also has not responded to the low 
tariff as predicted by the Colonial Office, with the exception of that 
between America and Australia, which has somewhat increased, but this 
I8 chiefly to the benefit of the commercial community in the United 
States, who obtain a considerable reduction of tariff in their trade com- 
petition with Great Britain for the trade of our colonies. Finally, to 
sum up my remarks on this question, the Pacific cable was not really 
required, either in the interests of Great Britain, Canada or Australia, 
while the interests of the shareholders in this Company have been 
unnecessarily injured, and heavy burdens have been laid on the taxpayers 
of the Mother Country and of tbe colonies who are partners in the enter- 
prise. I now move the adoption of the report and accounts and the pay- 
ment of the dividend of 2s. 6d. per share, together with a bonus of 4s, per 
share, both tax free, making a total of 7 per cent for 1903. 


The Marquess of TWEEDDALE, K.T., seconded. 

Mr. WALTER 8. SETON-KARR asked for information as to the pro- 
bability of the Marconi system competing with the submarine system, 

The CHAIRMAN : Upon the subject of wireless telegraphy I have on 
several occasions explained my views to the shareholders. I have nothing 
to add to the opinion I have previously expressed. The more experience 
we have of wireless telegraphy, whether conducted by Marconi or by 
De Forest—as is now carried out by The Times newspaper, as many 
people have seen during the war in the Far East—or by other inventors, 
they all come to the same thing. That is to say, it is a system which is 

extremely ingenious and extremely valuable within moderate limits, and 
where speed and secrecy are not essential. All these points, I think, 
have been proved by the experience of past years, which we can now 
look back upon; and I am happy to say that, although, perhaps, it 
was rash of one to prophesy two years ago, yet all I said on those 
occasions seems to have been justified by our later experience. I venture 
to think that we need not look upon wireless telegraphy as a serious 
competitor to cable enterprise. l 

Mr. JOHN NEWTON: You referred to the wireless message in T'he 
Times, but I should like to ask whether that message did not come 
over the cables of this Company after it had been forwarded from 
the centre of the ocean to the sea coast. If that is so, it proves that 
your prophesy was correct—that the further development of wireless 
telegraphy will be an advantage to submarine telegraph enterprise. 

The CHAIRMAN: Mr. Newton's remarks are absolutely to the point. 
The messages that were sent by T'he Times wireless installation must have 
reached Europe through our system. They only travelled a very moderate 
distance to where the cable is in existence, and they were then trans- 
mitted through it. 

Mr. NEWTON: Will you permit me further to state that your speech 
was rather a gloomy one, and that I do not think the shareholders need 
consider it so in effect for this reason—that what you have just said 
brings wireless telegraphy up to date. There is another feature also for 
us to bear in mind —namely, that a new people have sprung into existence 
and have entered into the comity of nations. This is a fact which will 
develop commerce and other things, and the Company should derive 
great advantage from the position which Japan has now taken up, and 
only quite recently taken up. | 

The CHAIRMAN : I should be very sorry for the shareholders to think 
that the remarks I made took a very gloomy view of the situation, but I 
always like—and I shall always do so as long as I am Chairman— to take 
the shareholders into my complete confidence, and to bring before them 
the conditions of our working, which at one time are very satisfactory 
and at other times are not to be regarded as so satisfactory (hear, hear). 
The report before you is, by comparison, one of the unsatisfactory kind, 
but I do not myself look forward to anything but & continuance of the 
prosperity of this Company, although under different circumstances. -We 
are now working under severe competition, which naturally adds to our 
expenses and takes away a portion of our traffic. These circumstances 
are new, and they have produced considerable results on the past year's 
accounts. I think that we shall have this to contend with in the future, 
but I think I am justified in saying that the heavy burden of working 
expenses has nearly, if not quite, reached its’ maximum in respect of 
the particula? things we have had to deal with. I do not look to a 
further increase in our expenses as being necessary for dealing with the 
competition of the Government or for the abstraction of traffic, and 
therefore I hope that our next report will show some alleviation in 
this respect which we have not been able to bring before you on this 
occasion. But I am anxious not to hide anything from the shareholders, 
for I think it is desirable that they should know what we know on this 
side of the table, and that they should be informed where the pressure is on 
the Company. 

The motion was then carried unanimously. Mr. F. A. Bevan and the 
Hon. A. G. Brodrick were then re-elected as Directors, and Messrs. 
Deloitte, Dever, Griffiths & Co. and Welton, Jones & Co. were 
re-appointed auditors. A vote of thanks to the Chairman and Directors 
terminated the proceedings. 


Caba Submarine Telegraph Co. (Ltd.) 


The sixty-fifth ordinary general meeting was held on Wednesday, Mr. 
Cuarves W. ParisH presiding. 

The SECRETARY (Mr. James Scott) read the notice calling the 
meeting and also the report of the auditors. 

The CHAIRMAN said: The accounts deal with the latter half of last 
year, when the traffic receipts amounted to £16,205, which is £2,508 
more than we earned during the similar months of 1902. The greater 
part of this increase is due to our having had the temporary advantage of 
some of the French Company's traffic owing to their New York-Hayti 
cable being broken. Besides our traffic receipts of £16,205, we have 
interest on investments and deposits of £2,430 for the half-year, &c., 
giving a gross income of £18,643. Expenses amount to £5,810, and after 
placing £5,000 to reserve, and providing for the dividend on the 
preference shares, we are able to propose a dividend at the rate of 
5 per cent. per annum on our ordinary capital. During the latter 
half of 1902 the working expenses amounted to £6,100, or 4290 more than 
we spent last half year. Our 1875 cable between Cienfuegos and Santiago 
became interrupted last December, and the repairing steamer which the 
Mexican Telegraph Co. wore good enough to hire to us failed to restore 
communication. This has made it necessary to contract for a new cable 
to be laid this autumn. The expenses of the repairing ship and of the 
new cable will amount to some £60,000, and I must congratulate our 
shareholders that we have built up such a large reserve fund as will 
enable us to meet this outlay and still leave our company in a very strong 
and satisfactory financial position. The life of cables is always an un- 
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certain item, but I do not think we have any cause to grumble over the 
loss of this cable, which, after all, has done us good service for nearly 30 
years. The report contains two disappointing references—firstly, to our 
unsettled claim against the United States Government for the damage 
done to our cables during the Spanish-American War, and, secondly, to 
the yearly subsidy still unpaid by the Republic of Cuba for the coast 
cables. As regards the first claim, our Foreign Office write us that His 
Majesty's Ambassador is continually pressing the matter upon the 
authorities at Washington, and we still look forward to a satisfactory 
settlement before long; and as regards the subsidy for the coast cables, 
our agent at Havana is following up our claim, and I have every hope 
that President Palma will soon decide in our favour, and see that our 
company receives the settlement which is due to us. I row move the 
adoption of the report and accounts. 

Mr. GEORGE KEITH seconded, and the resolution was carried. 

Resolutions approving the dividends, and thanking the chairman and 
directors for their services brought the meeting to a close. 

ee eee ͤ — DE 


Submarine Cables Trust. 


The thirty-third ordinary annual meeting was held on Tuesday, the 
Most Hon. the Marquess of TwkEEpparE, K.T., presiding. 

The SECRETARY (Mr. Sidney Collett) having rcad the notice calling 
ihe meeting, 
. The CHAIRMAN aaid: The condition of the trust is in every 
respect satisfactory, and we have had a very favourable year. The 
revenue, which comprises dividends on our various investments and 
interest on deposits, for the year ended April 15 last, amounted to 
£24,583, against £24,591 in the previous year, showing on the face of it 
a decrease of £8. This decrease, however, is more apparent than real, 
and is due to the fact that we received from the Commercial Cable Co., 
dividends for only three quarters, instead of dividends for four quarters, 
the fourth dividend, amounting to about £116, having come in just after 
the close of the financial year. Our receipts, therefore, were in fact rather 
larger than those of the previous year. After paying the usual half- 
yearly coupons on Oct. 15, 1903, and April 15, 1904, there was a surplus 
sufficient to enable us to redeem 36 certificates, exclusive of the coupons cf 
reversion, which we did, leaving a balance to be carried forward to the 
next account of £61. This is the largest number of certificates redeemed 
out of surplus revenue for many years, and makes the total number of 
certificates redeemed and cancelled to date 999, leaving 3,201 certificates 
outstanding out of the original 4,200. I now move the adoption cf the 
report and accounts. 

Sir JOHN DENISON-PENDER, K.C.M.G., seconded the resolution, 
which was carried unanimously. 

The retiring auditors were re-appointed, and the meeting closed with a 
vote of thanks to the chairman and Trustees. 
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West Coast of America Telegraph Co. (Ltd.) 

The seventh ordinary general meeting was held on Tuesday, Sir Joux 
DENISON-PENDER, K. C. M. G., presiding. 

The SECRETARY (Mr. Fred. L. Ronin read the notice calling the 
meeting and the report of the Company's auditors. 

The CHAIRMAN said : Gentlemen, I will make & few observations 
with regard to the chief points in the directors' report. The receipts 
for 1903 came out at £35,707, compared with £34,204 in 1902, an 
increase of £1,413. On the other hand, the expenses, which, in 
1902, were £24,295, are this year £28,381, or an increase of £4,086. It 
is on that, naturally, that you will ask certain questions, and I, there- 
fore, now propose to deal with thia increase. To begin with, it ought 
to be put under two heads—the increase in the cost of working the 
stations and the general business of the Company and the increase in 
the cost of the repairs to cables. Alth.ugh you can keep some control 
over the expenses of the stations, you cannot keep any control over 
the expenses of the repairs, for the cables are at the bottom of the 
sea, and you have to repair them when they require it or the revenue 
from them disappears entirely. Taking the first head, of the increase 
in the stations’ expenses of 41, 216, out of that amount £729 is due 
to increased salaries and wages. We have had to put more men on 
to the service, and that, of course, raises the salaries account ; and there 
is an increase also of £237 in rent and taxes. Of course, having had 
more men, we have to get more quarters for them ; and, besides that, rents 
as a rule, have gone up. Then, £110 is for renewals of furniture and 
keeping the furniture and the requisites of the stations in & proper 
condition. The increase of £136 in miscellaneous expenses is chiefly 
for telephones at the stations. We have had to put the stations 
at the different places on the telephone system, for in many places 
merchants require that boys may be sent round to them for their 
messages. We have to meet strong competition, and we must do 
this. With respect to the £2,812 which makes up the total increase 
of £4,086, this amount simply represents the coxt of the maintenance 
of the cables. We had this year five repairs instead of four last 
year. The carrying out of these repairs was also considerably delayed 
by bad weather, which means that the ship was out for a longer 
time, and there was more expense as regards the cost of fuel. We 
may, however, I hope, get some return for that in the present year, 
because we have replaced bad pieces of the cable by new. I was 
in hopes to-day that I should be able to say that this year we have 
had no repair to make, but this morning we have received news that one 
of our cables is down. The ship will have to go 700 miles to get to the 
spot, but I am glad to say that it is not a cable that will materially affect 
our revenue. With respect to the cable steamer, which is one of the 
most important points of a telegraph cable company, although our boat is 
old, she has just gone through her sixth survey with very little 
expense, and, as far as we are concerned, she is as good as ever 


for our work. In a couple of years, however, I think we shall have 
to put new decks into her, as Lloyd's may insist on that. That will 
cost us a certain amount, but we have a fund which will easily meet 
any outlay which we are called upon to incur on the ship. After paying 
interest on debentures, amounting to £6,000, and the dividend on the 
income bonds, which comes to £800, there is a balance to credit of 
revenue of £526. 8s. 2d. on the year’s working, and adding the amount 
brought forward from last year of £571. 3s. 1d., there remains a balance 
of £1,097. 11s. 3d., which it is proposed to carry forward. I now move 
the adoption of the report and accounts. 

Sir ALBERT J. LEPPOC CAPPEL, K.C.I.E., seconded the motion, 
which, after a brief discussion, was carried unanimously. 

The re-election of the retiring director, Mr. Frederick Walters, was 
then approved. The retiring auditors were re-appointed, and a vote of 
thanks to the chairman and directors terminated the proceedings. 


ELECTRICITY SUPPLY CO. FOR SPAIN (LTD).—The directors’ report for 
1903 states that revenue (with interest on deposits and transfer fees) pro- 
duced £32,617. 13s. 6d. Deducting interest, &c., and providing £1,942 
for redemption of debentures, there remains (with amount from last year) 
£14,411. 192. 4d. It is proposed to write off the whole of debenture 
expenses account (£9,369) and to carry forward £5,043. The directors 
do not recommend any dividend on the share capital although the full 
dividend on the preference shares might have been declared. 


MORRIS AIMING TUBE AND AMMUNITION CO. (LTD.)—The chairman 
stated on Tuesday that the company possessed in its factory at Dagen- 
ham very complete and up-to-date shops and appliances. The board 
considered that the time had come when they could profitably and advan- 
tageously extend the scope of their business, Their power plant at 
Dagenham ran most economically when at full pressure, and, having 
some power to spare, they had decided to use it in developing a branch of 
businees with which they had always had to do, and with which they 
were fully competent, both in knowledge and connection, to deal. They 
were erecting another shop and the necessary plant and machinery for 
the manufacture of dynamos and electric motors, for which there was a 
large and ever-increasing demand, and they had secured the services of 
Mr. T. Hawkins, well known in electrical circles, as the manager of their 
new department. They had every confidence in the success of the new 
branch, and could interweave it most satisfactorily with their present 
business. It would require no great capital outlay, and they should be 
saved the burden of the usual heavy dead charges, as they had the site, 
power, plant and administration service already at hand. 


WESTON-SUPER-MARE AND DISTRICT BLECTRIC SUPPLY CO. (LTD.) — 
The directors’ report to be presented at the meeting to-day states that 
total capital expenditure to Dec. 31 last was £107,803. 9s. 3d. 
Gross revenue from electricity supply was £3,708. 7s. 11d., and from 
tramways £5,849. 12s. 7d. Deducting expenses (£7,884. 16s. 10d.) and 
adding £2,960. 128. 11d. from last account, £4,683. 10s. 1d. was available. 
Providing for preference dividends, a division at the rate of 4 per cent. 
per annum on the ordinary shares is recommended, leaving £3,204. 2s. 2d. 
to be carried forward. The equivalent of 12,528 8 c.p. lamps is con- 
nected to the mains, an increase of 42 per cent. for the year. 

WORCESTER ELECTRIC TBACTION CO. (LTD.)—The directors' report 
for the 14 months ended Dec. 31, 1903, states that a contract has been 
entered into with the British Electric Traction Co. to provide funds for 
the construction and electrical equipment of nearly 5 miles of tramways 
and light railways within the city of Worcester. Of these, 33 miles were 
passed by the Board of Trade for public traftic on Feb. 6. The total 
capital expenditure to Dec. 31 amounted to £76,650. 18s. 9d., revenue 
amounted to £9,627. 2s. 7d., and expenditure to £9,103. 14s. 11d., leaving 
a profit of £523. 7s. 8d. to be carried forward. 


NEW COMPANIES. 


CHARLTON SYND. (LTD.) (80,819) — Reg. April 30, capital £5,000 in 
4.990 A shares of £1 each and 10 B and 190 C shares of 1s. each, to 
adopt certain agreements for the acquisition of the business of electrical 
engineers now carried on as Johnson and Phillips at Victoria-road, 
Charlton, Kent, and to carry on the business of electrical, telegraph, 
telephone and general engineers and merchants, cable makers and con- 
tractors, company promoters, financiers, &c. The subscribers are A. Govey, 
H. R. Ireland, J. G. Brotheridge, H. A. Nutland, A. Dudley, J. M. Young 
and J. S. Dare. 

ELECTRIC CIRCUIT-BREAKER (LTD.) (80,821)—Teg. April 30, capital 
£12,000 in £l shares, to adopt an agreement between A. Parsons and 
G. Hall, and to carry on the business of founders, manufacturers of 
machinery and tools, metal workers, &c. First directors are A. Parsons, 
G. Hall, J. Carter and T. Taylor. 

ELECTRIC LIGHT INSURANCE AND MAINTENANCE CO. (1904), LTD. 
(30,801) —Reg. April 28, capital £5,000 in £1 shares, to acquire business 
carried on by the Electric Light Insurance and Maintenance Co. (Ltd.“, 
to adopt an agreement with the Sir Hiram Maxim Electrical and Engi- 
neering Co. (Ltd.), to carry on the business of electricians, mechanical 
engineers, suppliers of electricity, to construct, fix and insure the main- 
tenance of cables, wires, lines, accumulators, lamps and works, &c. 

HOPE-SMITH ELECTRICAL CO. (LTD) (5,595)—Heg. in Edinburgh 
April 27, capital £3,000 in £1 shares, to take over the business of E. P. 
Smith, engineer, and to carry on the business of electrical, mechanical 
and general engineers, «c. The subscribers me E. P. Smith, electrical 
engineer, W. Spence, W. Massey, electrician, T. Yeates, W. Donaldson, 
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D. Hope, engineer, and J. Hope, jun., brassfounder. First directors, 
J. Hope, jun., and E. P. Smith. 

J. C. LYELL & CO. (LTD.) (80,797)—Reg. April 28, capital £2,000 in 
£1 shares (1,500 preference), to acquire the business carried on by J. C. 
Lyell & Co. and to carry on the business of electricians, mechanical engi- 
neers, manufacturers of and dealers in all apparatus used in the generation, 
accumulation, distribution and employment of electricity, &c. Reg. office, 
55, Victoria-street, London, S.W. 

TOPSHAM ELECTRICITY SUPPLY co. (LTD.) (80,826)— Reg. April 30, 
capital £3,000 in £1 shares, to carry on in Devonshire or elsewhere in 
the United Kingdom the business of electricians and suppliers of elec. 
tricity. First directors are T. J. Holman, A. A. Amos and C. J. Gale. 

WALLACE LAMP SYND. (LTD.) (80,790)—Reg. April 27, capital £35,000 
in £1 shares, to acquire certain patents for manufacture of electric lamps 
or parts thereof, to adopt an agreement with G. Wallace, and to carry on 
the business of electric lamp manufacturers, electrical and mechanical 
engineers, electricians, manufacturers and makers of dynamos, motors, 
apparatus and fittings, suppliers of electricity, &c. 


CITY NOTES. 
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MEMORANDA.—Bank rate 3 per cent. (April 21, 1904). Price of silver 
254d. per oz. (May 5). Consols 894—892 for money, 895—891 for 
account; 24 per cent. annuities 894 - 897 (May 5). Consols Pay Day, 
June 1; Stocks and Shares Continuation Days, May 10 and 25; Ticket 
Days, May 11 and 26; Pay Days, May 12 and 27; Mining Share Carry- 
over Days, May 9 and 24. 


AFRICAN DIRECT TELEGRAPH CO. (LTD.)—-Particulars will be found on 
another page of the drawing of 164 4 per cent. mortgage debenture bonds 
of £100 each in this company, which will be paid off at par on July 1 at 
Parr's Bank, Bartholomew-lane, London, E.C. 

AUCKLAND ELECTRIC TRAMWAYS CO. (LTD.)—During 1903 the 
capital expenditure was £82,663. 17s. 3d., making the total expenditure 
on electrical construction £506,835. 3s. 5d. Revenue amounted to 
£82,929. 13s., and working expenses to £62,106. 14s. (including interest, 
rental and percentage of profits payable to Auckland City Council, cost 
of repairs and maintenance, &c.), £4,000 is placed to contingency provision 
account, leaving a profit of £20,822. 19s, The directora recommend 
£5,000 being placed to depreciation, payment of dividend at rate of 44 
per cent. (£13,500), leaving £2,322. 198. to be carried forward. There is 
now in operation 17:2 miles of tramways, and a further 1:4 miles are in 
course of construction and will be openod before the summer season. 

BRUSH ELECTRICAL ENGINEERING CO. (LTD.)— The directors’ report 
for year to Dec. 31 last, just issued, states that there was a net profit of 
£28,057. 11s. 5d. Preference dividend absorbs £18,000 and £7,000 is put 
to general reserve, leaving £3,057. 11s. 5d. to be carried forward. 


CHANGE OF NAME.—The title of the County of London and Brush 
Provincial Electric Lighting Co. (Ltd.) has been changed to The County 
of London Electric Supply Co. (Ltd.) " 


CRAIGPARE ELECTRIC CABLE CO. (LTD.)—For the year to March 31 
the net profit was £4,433. 98. 5d. Preference and ordinary shareholders 
of the old company have received dividends at the rate of 6 per cent. per 
annum for the period from Jan. 1 to May 31, 1903, and the preference 
shareholders have been paid their dividends to Sept. 30 last. The 
directors now recommend the payment of the balance preference divi- 
dends and a dividend at the rate of 5 per cent. per annum on the ordinary 
shares for the 10 months since the formation of the present company. 
The business of the company has been satisfactory, and the new works are 
now in complete operation, with excellent prospects for the current year. 

EDISON AND SWAN UNITED ELECTRIC LIGHT CO. (LTD.)—An extra- 
ordinary meeting will be held on 12th inst. to discuss and approve a 
resolution that the capital of the company be reduced from £1,000,000 to 
£941,090, in 150,000 A and 26,564 B shares of £5 each and 23,564 B 
shares of £2. 10s. each, by cancelling paid-up capital which has been lost 
or is unrepresented by available assets to the extent of £2. 10s. per 
share on each of the 23,564 B shares which have been issued and are now 
outstanding, and by reducing the nominal amount of such B shares to 
£2. 108. each." 

FIFE BLECTRIC POWER CO.—At the first annual meeting, on Tuesday, 
it was decided to proceed with the building of the company's first power 
station at Dunfermline. 


GLOBE TELEGRAPH AND TRUST CO. (LTD.)—-A dividend is announced 
of 5s. per share on the ordinary shares making 54 per cent. for the year. 


NEW GENERAL TRACTION CO. (LTD.)—At an extraordinary meeting 
the issue of £80,000 prior lien bonds was authorised, and the seal of the 
company was ordered to be affixed to & contract with the Coventry Elec- 
tric Tramways Co. for the construction of new tramways and the recon- 
struction of part of the existing tramways to electric traction. 


RAND CENTRAL ELECTRIC WORKS (LTD.). -The result of the working 
for April was 882,915 units of electric current generated, yielding a gross 
revenue of £7,800, compared with 630,205 units and £5,114 in the 
corresponding month of last year. 


ROTHESAY TRAMWAYS CO. (LTD.)—The capital outlay to Dec. 31, 
1903, including cost of reconstruction, amounts to £112,622. 13s. 5d. 
£44,337.12s. 6d. is due to the British Electric Traction Co. for advances, 
&c. The year'srevenue was £8,653. 17s. 1d. and expenditure on revenue 
account was £8,894, 14s. ld., leaving a debit balance of £150. 17s. The loss 
is attributed to the exceptionally bad weather and depressed state of trade 
in the district. 
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STOCK EXCHANGE NOTICE.—The Stock Exchange committee have 
ordered a further issue of 5,015 44 per cent. £5 fully-paid cumulative 
preference shares of the Metropolitan Electric Supply Co. (Ltd.) to be 
quoted. 

WEST INDIA AND PANAMA TELEGRAPH CO. (L.) The directors 
recommend a dividend of 68. per share on account of arrears of dividend 
on the first preference shares. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
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East Ham Council... „ 30 728 + 160) 4 1550 + 770 
Gatesh t. Trams... 23 + 13,900 4 
Glasgow Corporation... 30 18,916 + 735 17 653,512 + 689.975 
Erro), M i "m ! ane 
Gravesend—Northfleet...... „ 22 l+ 65 16 3,62 4+ 552 
Gt. Northern & City Rly...| „, 80 917 | + 2| )1 10,295 | i 
1 & ron Glasgow.“ „, 22 539 + 13 16 7,614 ＋ 638 
ax Corporation ......... "T yes sis ii ex oe 
Hartlepool Tramways i „ 2 258 + 45| 16 4021 i+ 320 
ersnel  .....ee nn ee aoe eee eee eee . 
Hull Corporation ............ „ 30| 2,008 + 235 4 9,0600 |+ 782 
Tord Duc Counel T „ 80 416 + 129 4 | 2,072 ＋ 239 
rporation......... a us 858 vis M 
Ipswich Corporation......... » 90 897 | bien o 4 1,97 
Isle of Thanet Co. ............ 30 49 96 | 
& Distriet „ 22 113 + 7| 16 | 1621 |- $6 
Lanarkshire Tams Ca „ a| a8 2 la WM T 
esos. 3 ea n . . 
Leeds Corporation............, „ FO 6, 892 + 81 5 | 98,600 (+ 2007 
immi mim - an 9 tis e p Us 
e sos ay — | 3 
"London County Counell . April 93 10,922 | + 2,483 $3 | 86,751 55 7,560 
Manchester Corporation. „ 30 | 11,918 | + 181 4 ^ 47,119 n 12 
Mersey Railway ............... „ 20 1,521' + 428 17 24,846 ＋ 6,162 
Mennyt e * 528 | + 19 ie | a R m 
j|: e 2 P + 2 
Nelson Corporation ......... „ 30 1114 + 57 6 576 J. 272 
erer den en: » m] aig) f i| S | mim o vM 
ewpor on.) + 5 3 T 
Oldham, Ashton & Hyde... „ 22 551 33| 16 8,120 — 503 
am rpora On. eee eee t.. [I ees eee 
JJ» + E 
e rough. . . . . e. j 2 144 + 20 1,91 - 
Poole and District............ „ 22 323 7 45 16 4.033ͤ 10 
Portsmouth Corporation... , 30 1,656 + 250 15 8,277 + 8:4 
"Potieries .. nc ESA » 2: 28 + 225 16 ' 26,461 f. 2.066 
FDOra 2 2 2 "- e.. |! ese | ee 
Rochdale Corporation May 2 16 4-7 1| i NE COM MM 
6 April 22 117 - 1116 937 * 97 
ore Corporation 886 8 M : 5 a | + 2 15 | 185 |+ no 
eernes8  .......... eee pe - = 
„Sheeld Corporation, REC EIE 265) $5 | 24091 + 1B 
tham | Apri vis 2 . 
Bouthend Corporation ...... „ 27 | 264 | T 11 1 1,142 n 111 
g er ee Ims 7| z 23) We|I | de ani F 
à re Trams. .. 2; 2 12, . 
Stockport Corporation.... * 29 | 505 ＋ 210 4 20,99 + 
„Sunderland Corporation. May 1| 1.135 PP 180) 4 | 5194 + 14 
Swansea Trams MEE NM April n 50) 5 60 16 7.740 E 361 
a rams... ss | 2 5 5 78 — 
Tynemouth and District., 22 219 + 16 | 16 3.495 - 193 
P nas 9 ree T e n. 24 337 + n 17 4,050 + 765 
vi er cc uM meu I 
West Ham Corporation. „ 2% 716 hu 9 4.278 
3 e „ 20 | 75 | + l| 16 554 88 
ration Á wee T" es m m 
Wolverhampton District... „ 22 8987 + 21| 16 | 5,511 — 867 
Wd kiiidesed uii verses „ 22 vu 7 R 16 | 101 T 5100 
rexham. . 2 P 23 1 + 24 1 i 1501 - 
Yorkshire Woollen District „„ 22 651 + 100 | 16 i 8,590 + 8,780 
{ | i 


(a) These comparisons are with the corresponding period last year. 
*Partly electrical. f Minus 8 days, q Plus 8 days. § Plus 9 days 
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NOTES. 


— — . 
WE publish in this issue a useful set of recommen- 


dations which have been issued by the Home Office with 
regard to the construction of underground sub-stations. It 
is announced that a regular code of regulations will be 
drawn up shortly, the present memorandum being issued in 
the meantime in order that the errors in design and the 
dangerous features of some of the existing sub-stations may 
not be repeated in new ones about to be constructed. The 
most important feature in these recommendations is the clear 
distinction drawn between sub-stations and transformer pits 
or boxes, and in this direction Mr. G. S. Ram, His Majesty's 
Electrical Inspector of Factories, who is of course responsible 
for the regulations, might have gone even further. The use 
of transformer pits should be avoided as much as possible, and, 
fortunately, this is the present tendency of modern practice. 
For the benefit: of those towns where the distribution of the 
load is so thin as to warrant the employment of single trans- 
formers in pits, stringent regulations should be enforced ensur- 
ing that the pits should be so designed that it is physically 
impossible for a person to enter them. All manipulation of 
the switches and fuses would then have to be done from above, 
and the arrangements should be such that the live parts of 
these are not easily accessible. 
— 

Mr. Ram’s minimum size of 2ft. square for a transformer 

chamber into which a man may enter is, we think, too small, 


although we are aware that many of the existing “ sub- 
stations" have smaller dimensions than this. As a separate 
shaft for descent is specified, only three walls 2ft. broad are 
left against which to place the 30kw. transformer and the high 
and low-tension switchboards. We think, therefore, that 
engineers would do well to work to Mr. Ram’s second dimen- 
sion—50 sq. ft. —as a minimum, and assume that even their 
smallest sub-stations will soon have to supply 75kw. Taken 
generally, we cordially endorse the recommendations in the 
circular, and welcome this sign that the placing of electrical 
sub-stations under the Factory Acts will tend rather to improve 
practice in this branch of electricity supply than to impose 
onerous regulations. 
— " 

WITH the extension of large power stations and the extended 
adoption of high pressures, it is being realised that an altera- 
tion must be made in our standard practice for high-tension 
switch gear. The Ferranti type of switchboard, . notwith- 
stand ing its high cost, has long been the most popular for 
high-tension work, but that high-pressure circuits often carry 
much larger currents than formerly, it is realised that it is not 
always expedient to break them at the switchboard itself. The 
Continental practice of placing the contacts and moving parte 
of the switches immediately behind the board, the levers only 
being in front, did not place the switches further apart from 
one another, and was, therefore, more dangerous instead of less 
dangerous than the“ backless " board, but the adoption of the 
completely enclosed oil-break switches as also the overhead 
arrangement designed by Mr. PARTRIDGE for the Willesden 
station of the Metropolitan Electric Supply Co. were both steps 
in the right direction. 


THE present tendency is to go still further in adopting means 
to prevent a fire or short-circuit from spreading from one 
large power-circuit to another. The switches themselves—and 
also the bus bars and disconnecting plugs—are: placed in 
separate fire-proof chambers, far away from the “ operating” 
board, and worked either mechanically, pneumatically, or by 
means of an auxiliary circuit. The only objections that can 
be raised to this method are the initial expense, and, in the 
case of electric or pneumatic “remote control,” a possible 
failure of the driving devices, while if a system of levers 


-and brickwork is employed, this is often heavy and cum- 


bersome. On the other hand, switchboards in which this 
system has been adopted partially or in its entirety 
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have been found to work satisfactorily, and it is now 
generally considered that their advantages outweigh their 
disadvantages. We may, therefore, look forward to the success 
of both the switch-gears described in this issue—that at 
Carville power house, illustrated in Messrs. MCLELLAN and 
MERZ's Paper, and the one which is to be erected in the new 
generating station being built for the London County Council 
tramways. 

Mr. SHEARDOWN’S Paper on tramrails and rail bonding, 
the conclusion of which will be found in this issue of The 
Electrician, deals almost entirely with continuous rail joints, 
describing the three methods which are in practical use, and 
contrasting their strong and weak points from the users’ 
point of view. It is probably the most complete study 
of the subject which has been published, and should be 
read by all tramway engineers who have not had personal 
experience of welded joints. A continuous tramway rail 
offers very great advantages compared with any form of 
mechanical joint. It is safe to say that no form of fish-plate 
or sole-plate joint will last nearly as long as the body of 
the rail; generally a year’s wear at most loosens the bolts, 
the rail-ends rise and fall under the wheels, the hammer- 
ing so caused rapidly aggravates the trouble, and in the end 
the rails have to be renewed because they are worn out at the 
joints. To be free of this is evidently worth some addition 
to the first cost of constructing a tramway, and, of course, the 
rolling stock will also benefit by the provision of permanently 
perfect joints, or, rather, the elimination of joints. 


— ———À 


THE “ Falk" cast welded and the “Lorain” electrically- 
welded joints, both require a rather extensive provision of 
apparatus, and must be used on a large scale to bring the cost 
down to a reasonable figure. This is especially the case with 
electric welding, which calls for 125kw. of electrical energy at 
the point of application. This fact will put it out of court in 
a great many cases, and the alternative use of a portable 
cupola for the “Falk” process has obvious objections. The 
Tramway Act provision that only 100yds. of street may be 
opened up in a continuous length for laying a tramway is 
seriously against the use of either method in this country. 
The Lorain process seems to have been worked out in a very 
thorough way, and should give excellent results if carefully 
applied. It appears to be superior to either the ** Falk " or 
the Thermit processes, partly because the work is much 
more under control, and therefore likely to be more uniform in 
quality, and for other reasons. 
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THE “Thermit " process enjoys an enormous advantage over 
either of the others in that it requires but a small and rela- 
tively inexpensive outfit, and can be used for discontinuous 
w rk without much disadvantage. Whilst the joint may be 
fairly described as ‘‘cast-welded” it should be more secure 
than that made by the “Falk” method, because a smaller 
quantity of much hotter metal is employed, thereby ensuring 
a weld between the rail ends and less softening of the rail head 


produced by a too cool or dirty bit. The control of the metal's 


composition is also a point in favour of “Thermit.” On the 
whole it seems probable that the electric weld in its modern 


form will make the best job, but that the convenience and 


small cost of the Thermit apparatus will give it the advan- 
tage for small systems and repair jobs. 

THE superior permanence of rail conductivity over any 
ordinary bonding system due to either method needs no 
emphasis, but itis hardly of secondary importance to the 
mechanical advantages which may be anticipated. 
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On another page of this issue will be found a description 
of some automatic devices for the protection of electrical 
mains and generators in the event of breakdown. The two 
devices which will probably appeal most strongly to electrical 
engincers—although all are exceedingly ingenious—are the 
Manchester dynamo type of reverse current cut-out and the 


time-limit relay. The former is an adaptation of an old prin 


ciple, and, like all other inventions possessed of merit, appears 
so exceedingly simple that it is surprising nobody ever thought 
of doing the same thing before. The time-limit relay, on the 
other hand, although simple enough, must have required a 
considerable expenditure of time and thought. At first sight 
the necessity for the employment of two compartments in the 
diving-bell and two liquids is not apparent. But on considera- 
tion, it will be seen that if only mercury were used the rela- 
tively small viscosity of atmospheric air would necessitate the 
hole in the cover of the diving bell being of such small dimen- 
sions that an infinitesimal portion of solid matter would close 
it and render the apparatus useless. 


A DEBATABLE point is raised by a letter which appears 
under the title of “ Municipal Appointments" in our Cor- 
respondence columns this week. The writer protests against 
the publication of candidates’ names in the “short lists” of 
applicants chosen to appear before municipal committees. He 
asks us to consider the question of refusing to publish these 
* short lists” in our columns, but so far from this desire being 
universal, it happens occasionally that correspondents ask us 
particularly to publish the fact that they were among the 
selected few. On the other hand, if a candidate particularly 
desires that his name should not be published, and expresses this 
desire in sending in his application for the appointment, there 
are very few Electricity Committees who would not respect 
his wishes. Moreover, as a rule, Electricity Committees and 
employers are sufficiently broad-minded not to resent an 
ambition on the part of their staff to fill better appointments 
or to let the appreciation of their officials’ abilities by outside 
bodies stand in the way of advancement. 


Analyses of Capital Expenditure in Electricity Works.—In 
reply to inquiries, the detailed analyses in tabular form of the 
capital expenditure on electricity works, referred to in our 
leading article last week, were commenced, together with 
analyses of the works and total costs, in 1892. They were 


first published annually, and subsequently at more frequent 
intervals. 


We were the first journal to publish comparative 


—just as a hot well-tinned bit will sweat a joint in a gutta- analyses of the capital expenditures of the various electricity 
percha covered wire with less melting of the G. P. than is ! works. 


THE ELECTRICIAN, MAY 13, 1904. 


The Boyle Lecture.—Prof. J. J. Thomson will deliver the 
Robert Boyle lecture in the hall of Balliol Coll ege, Oxford, on 
Friday, June 3rd. 


Electrical Engineer (R. B.) Volunteers.—The Army Council 


has ved the establishment of a drill station at Winchester 
by the Electrical Engineer Volunteers. 
Cable Interruptions. Date of Interruption. 
ini Martiniqune — ay 9, 1902 
8t. Lueia—Martiniqſau eee e eon May 9,1902 
Oayenne—Pinheiros ............... e. eee eee Aug. 18, 1902 
Reissi-Issa (Yemen)—OCamsran .............- Oct. 22, 1902 
Tarifa—Tangier ........... — Á Jan. 18, 1904 


Royal Society.—The Royal Society candidates mentioned 
in a note in The Electrician, Vol. „ p 765, were duly 
elected as Fellows at the meeting of the Society held last 
week, May 5th. They include, Dr. A. C. Dixon, Prof. C. J. 
Joly, Dr. A. Muirhead, Dr. M. W. Travers and Mr. G. T. 
Walker. 


North-East Coast Institution of Engineers and Shipbuilders. 
—At a meeting of this Institution, to be held next Wednesday, 
the president will move an alteration in the bye-laws. This 
wil provide for new officers entering upon their duties on 
August lst instead of at the closing meeting of the session, 
and also for the installation of the new president at the October 
meeting instead of at the last meeting of the old session. 


The late Mr. McMillan.—At the meeting of the Institution 
of Electrical Engineers on Thursday last week it was announced 
that the president (Mr. R. Kaye Gray) had purchased the 
collection of books belonging to the late Mr. W. G. McMillan, 
and presented it to the Institution library. The president 
afterwards stated that it was hoped that a Paper by Mr. Alex. 
Siemens upon the Berlin-Zossen high-speed railway experiments 
would be read this session. | 


Personal.—The President of the Board of Education has 
appointed Mr. Sydney Wells, Principal of the Battersea Poly- 
technic, to be a member of the Teachers' Registration Council. 

Mr. Gordon W. Miller, C.B., Director of Navy Contracts, 
has been appointed Accountant-General of the Navy in suc- 
cession to Sir Richard D. Awdry, K.C.B., who retires on the 
3ist inst. Mr. W. C. B. Hall, LS.O., Assistant Director of 
Navy Contracts, has been promoted to be Director in place 
of Mr. Gordon Miller. 


Single-phase Motor Patent.—In the English patent No. 
23,037 of 1903, Mr. B. G. Lamme describes means for 
reducing the current in the armature-turns of single-phase 
motors short-circuited by the brushes, and thereby bettering 
the commutation properties of the machine. He accomplishes 
this by connecting the junction points of the armature coils 
through resistance leads with the commutator segments. These 
resistances he proposes to place in the armature slots along 
with the armature coils. 


Wireless Telegraphy in France.— The Paris correspondent of 
the Standard on Saturday reported that the Minister of Posts and 
Telegraphs was providing a series of wireless telegraph receiving 
stations round the coast for use by private as well as Govern- 
ment vessels. The stations already existing at Ushant and 
Poqueroles are to be improved, and additional stations will be 
erected at Cap de la Hague, the Pointe de la Courbe and 
Ajaccio. A development of Prof. Branly’s system is to be 
employed, with which it is claimed all records have been beaten. 
The warship “St. Louis" is stated to have received messages 
from the Port Vendres station whilst in the Straits of Bonifacio, 
a distance of 450km. 


“ Electrification ” of the London and North-Western Rail- 
way.—1n order to ascertain the relative advantages of electric 
and steam traction, the London and North-Western Railway 
Co. are completing preliminary arrangements for the elec- 
trification of their Newport Pagnell branch line in Bucking- 
hamshire, which leaves the main route to the north at 
Wolverton. This distance of 4 miles, with stoppages at the two 
intermediate stations of Bradwell and Great Lingford, is now 
accomplished by steam locomotion in 12 minutes. The con- 
ductor system will be the same as that used by the Lancashire 
and Yorkshire Railway between Liverpool and Southport. 
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Royal Institution.—At a general monthly meeting of the 
members of the Royal Institution on Monday, the Duke of 
Northumberland, K.G., president, in the chair, the nomina- 
tion of the following vice-presidents for the ensuing year was 
announced :—Sir William Abney, K.C.B., Mr. Shelford Bid- 
well, Right Hon. Lord Kelvin, Dr. Ludwig Mond, Sir Thomas 
H. Sanderson, G.C.B., Sir Felix Semon, Sir James Crichton- 
Browne (treasurer) and Sir William Crookes (honorary secre- 
tary). The election of other officers was announced in our 
last issue. Several honorary members were elected, including 
Prof. J. N. Craft, Prof. L. P. Cailletet, Prof. and Mme. Curie, 
Prof. G. Lippmann, Prof. F. W. G. Kohlrausch, Prof. L. 
Boltzmann, and Prof. P. Zeeman. 


Birmingham Local Section of the Institution of Electrical 
Engineers.—In accordance with the rules of the Institution 
relating to local sections, the Committee of the Birmingham 
Local Section have prepared the following list of officers to act 
during the session 1904-5 :— 

Past Chairmen : Sir Oliver Lodge, F.R.S., Henry Lea, J. C. Vaudrey. 
Chairman: Dr. W. E. Sumpner. Vice-Chairman: R. Threlfall, F. R. S. 
Present Ordinary Members of Committee ( remaining in office) : T. Hawkins, 
R. H. Housman, J. H. McLean, W. O. Rooper, C. E. O. Shawfield, 
A. M. Taylor, R. A. Chattock,* S. H. Holden,* R. C. Jackson,* R. K. 
Morcom,* P. Orsettich. Hon. Secretary : D. K. Morris. Assistant Hon. 
Sec.: J. K. Catterson-Smith. . 
New members are denoted by an asterisk. Other nominations 
are invited, but in the event of no such further nominations 
being received no ballot will require to be circulated. 


Royal College of Science.—The President of the Board of 
Education has appointed a Departmental committee to inquire 
into the present working of the Royal College of Science, 
including the School of Mines; as to what manner the staff, 
together with the buildings and appliances now in occupation 
or in course of construction, may be utilised to the fullest 
extent for the promotion of higher scientific studies in connec- 
tion with the work of exisiting or projected institutions for 
instruction of the same character in the metropolis or elsewhere ; 
and to report on any changes which may be desirable, in order to 
carry out such recommendations as they may make. Sir Francis 
Mowatt, G.C.B., is chairman of the committee, and Mr. J. C. 
G. Sykes, assistant-secretary,in the branch of the Board which 
deals with evening schools, technology and higher education 
in science and art, has been appointed secretary. The London 
County Council is represented on the committee. 


Obituary.—We regret to announce the death of Mr. Ernest. 
Talbot, of the firm of Messrs. Stevenson and Talbot, which 
took place on Thursday, May 5th, after a long illness. Mr. 
Talbot was the fourth son of the late Mr. Frederick Talbot, of 
Smethwick, and was educated at King Edward VI. Grammar 
School, Birmingham. About 1872-3 he entered the office of 
the late Dr. John Hopkinson at the works of Messrs. Chance, 
Bros. & Co., and when Dr. Hopkinson removed to London to 
commence consulting work he took Mr. Talbot with him. 
During the whole of Dr. John Hopkinson’s professional 
career Mr. Talbot was his chief assistant. At the death of 
Dr. Hopkinson, Mr. Talbot was taken into partnership by Mr. 
Charles Hopkinson and Mr. Bertram Hopkinson, the partner- 
ship being mutually dissolved at the end of last year, and in 
January he took into partnership Mr. David Stevenson. Mr. 
Talbot was a member of the Institution of Civil Engineers, 
and also a member of the Institution of Electrical Engineers. 
He leaves a widow and four children. 


Opening of Kettering Electricity Works.—The new elec- 
tricity works of the Kettering Urban District Council were 
opened on Saturday by Mr. Andrew Carnegie, who, on the 
same day, also opened a public library which he had presented 
to the town. In 1896 the Kettering Council obtained a pro- 
visional order, and Messrs. Kennedy and Jenkin were subse- 
quently retained as consulting engineers. The system adopted 
is a three-wire continuous one with 460 volts between the 
outers. For steam-raising purposes there are four Lancashire 
boilers, having an aggregate evaporative capacity of 26, OOOlb. 
per hour. Cne of these boilers is worked in conjunction with 
a dust destructor. The engine room houses four Willans high- 
speed compound two-crank engines, coupled directly to a 
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similar number of Parker dynamos, which have a total capa- 


city of 350kw. The boilers are hand-fired, natural draught is 
employed, and the engines run non-condensing. For balancing, 


a combined balancer booster has been installed, together with 


a 240-cell E.P.S. battery, having a capacity of 360 ampere- 
hours and a maximum discharge rate of 280 amperes. Distri- 


bution is effected by means of Glover's lead-covered cables laid 
solid in wood troughs. 


. Association of Municipal Corporations.—The annual meeting 
of this Association was held at the Guildhall, London, on Satur- 
day, and was attended by about 250 representatives of English, 
Welsh and Irish municipalities. After the association had been 
welcomed by the Lord Mayor, Sir Albert Rollitt, M.P. took 
the chair, and, in moving the adoption of the council's report, 
referred to the Dorough Funds Act. The need of such an act, 
he said, had been shown in the case of Marylebone, which had, 
in his opinion, come out of the electric lighting muddle with 
clean hands. The circumstances had been very difficult, but 
had been met with courage and energy. The following pro- 
position was subsequently put by the town clerk of Wisbech :— 
“That it is expedient that statutory powers be given to muni- 
cipalities generally to sell or hire aleve wires, motors, lamps, 
and fittings, and to fix the same on consumers’ premises, and 
that it be referred to the council to consider the best method 
of giving effect to the resolution.” The town clerk of Crewe 
seconded the resolution, but the chairman observed that wide 
considerations were raised by the proposition, and suggested 
that these should be included among the matters to be referred 


to the council. This suggestion having been agreed to, the 
resolution was carried. 


Cheap Supply “In Bulk.”—It is possible that the North- 
Eastern Railway will light their entire premises at Hull 
electrically, and will also drive all cranes, hoists, &c., by 
electricity ; this will necessitate the consumption of about 
1,225,000 Board of Trade units per annum. The company 
have not yet decided whether to build their own power station 
or to purchase energy from the Hull Corporation. The 
borough electrical engineer has submitted a report to his com- 
mittee, and the latter have recommended the Council to offer 
1,000,000 units a year at 11d. per unit on a basis of a 27 per 
cent. load-factor. This figure of 14d. per unit will be liable to 
an increment or decrement of ed. for each 3 per cent. increase 
or decrease in load-factor, and the offer is also subject to a 
three years’ agreement. At a meeting of the Hull Corporation 
last week, the matter came up for consideration. 


Ald. Dr. Hotper thought the Council should have fuller information. 


There was a limit to reduction, and the step contemplated might result 
in disaster. 


Mr. Hancer thought that ratber than pay the price quoted th - 
pany would put down independent plant. id P 4 S NOME 


Ald. GILLETT protested against being compelled to pay 44d. per unit 


itat 14d electric light, while the North-Eastern Company were to have 
1t & f l 


After discussion, the Cuarrman (Mr. Millington) eed to take the 
minutes back, but stated that it would be difficult to Hue forward any 
figures. The railway company required electricity for the whole of their 


system, and the committee could give particulars as to extensions of plant 
that would be required, 


The Institution of Electrical Engineers.—At the conclusion 
of the ordinary general meeting ‘at the Society of Arts on 
May 19, a special general meeting of members and associate 
members will be held for considering and, if thought fit, passing 
a resolution having for its object the alteration of certain of 
the Articles of Association. A new office will be created, and 
the holder will bear the title of “President Elect," these 
latter words being inserted after the word President” in 
the first line of Article 39. By a similar insertion in the 
first line of Article 41, the new officer will become a mem- 
ber of Council. An addition to Article 42 stipulates that 
the “President Elect" shall not assume office as President 
until the first ordinary general meeting of the session ensuing 
next after his election. The President in office at the time of 
election of a President Elect will continue in office until the 
President Elect assumes office, but the other elected members 
of Council will assume office immediately upon election. 
From Article 45, which commences, “The Council shall, pre- 


vious to the annual general meeting in each year, prepare a 
list of members whom they propose as suitable for the offices 
of President, Vice-Presidents and Treasurer for the ensuing 
year," it is proposed to delete the last four words. By insert- 
ing the words President Elect " after the word“ President ” 
in the 7th line of Article 49, the former will take the chair at 
council meetings in the absence of the President, and, failing 
the presence of either, the chair will be taken, as at present, 
by the senior Vice-President or the senior member of Council 
present. 


The London Telephone System.—The following are the 
notices of motion in connection with the conference which will 


be held at the Guildhall on Wednesday next on the question 
of the purchase of the National Telephone Co.'s system in 
London :— 


1. That this conference is of opinion that it would be inexpedient for 
the Government to acquire the undertaking of the National Telephone Co. 
on any other terms than those set out in the agreement between the Post- 


master-General and the company, dated November 18, 1901, and strongly 
deprecates the increased cost that would be entailed by the proposed 
acquisition of the undertaking before the expiration of the existing licence 
in 1911. 


9. That this conference is of opinion that before any agreement is 


entered into with the National Telephone Co. for the purchase of their 


system, the terms of the proposed arrangement should be submitted for 


the consideration of the local authorities within the London telephone 
area. 


3. That this conference again protests against the Post Office tele- 


phone tariff, being of opinion that the charge for the use of a telephone 


in the London area should not exceed the sum of £10 per annum for an 
« unlimited service," and that the other charges for the use of telephones 
should be proportionately reduced. 

4. That in the opinion of this conference the trunk.line service is 
inadequate and unsatisfactory, and requires considerable improvement. 


The clause referred to in (1) has reference to the purchase of 


the National Telephone Co.s systems in the London area 
upon the determination of the company’s licence. Sec. 3 of 
the clause in question provides that the company’s plant shall 
be purchased at its fair market value without any addition for 
compulsory purchase or any compensation in respect of good- 
will. The agreement referred to between the Postmaster- 
General and the National Company was published in The 
Electrician, Vol. XLVIII., p. 313. 


Breakdown on the Tube.“ — Traffic was suspended from 
about 10:30 to 11 a.m. on the Central London Railway on 
Saturday. It appears that extensive alterations to the system 
are being carried out, including the erection of a new sub- 
station at Bond-street and the installation of a motor-generator 
for exciting purposes at the Shepherd’s Bush generating station, 
and this work was the indirect cause of the cessation of traffic. 
Two new panels are being added to the power-station switch- 
board, one to control the new sub-station, the other to control 
the motor-generator. The latter consists of a 5,000 volt-induc- 
tion motor connected directly to a 125kw. continuous-current 
generator, and this machine was supplying exciting current 
for the alternators running at the time. In order to carry out 
some work on one of the new panels, a contractors workman 
went below the switchboard gallery and proceeded to open what 
he thought to bea dead oil-break switch. He counted the panels 
on the board and counted theswitches underneath so as to ensure 
opening the proper switch. However, it seems that he mis- 
caleulated, and opened what proved to be the high-tension 
switch controlling the generator-of the motor-generator exciter. 
The loaded machines lost their excitation immediately, the 
emergency stops on the engines came into action and an entire 
shut-down resulted. Steps were taken at once to get under 
way again, and the steam exciters were started up. Less than 
half an hour elapsed between stopping and re-starting of the 
traffic, and, everything considered, this was a creditable per- 
formance. On the night before the occurrence took place the 
officials were considering the advisability of installing a battery 
to work in parallel with the motor-generator, which would, of 
course, render a recurrence of the breakdown impossible. 


The National Electrical Manufacturers’ Association.— The 
frst annual dinner of this Association was held at the Hotel 
Cecil on Wednesday, Mr. Walter Davenport, the secretary, 
occupying the chair. About 100 covers were laid, and the 
function being more of a social than a formal nature, a most 
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enjoyable evening resulted. The usual loyal toast was pro- with Hadfield's drain boxes, and on the steepest portions of the 


by the chairman, and afterwards that of the “Imperial 
orces " was proposed by Mr. F. H. Nalder, and responded to 
by Lieut. E. J. Hogan. In giving Success to the Asso- 
ciation,’ the chairman congratulated the Association on 
the flourishing condition which it held for so young a 
society. He said that the membership roll showed a 
total of 64, and that the committee had invested £100 
m Consols since January Ist, and it would take something 
very serious to make them break into this investment. The 
progress of the Association was so rapid that he foresaw the 
formation of local sections at no distant date. Mr. C. S. 
Northcote replied, and hoped they would continue to be 


prosperous. ‘The Electrical Profession and Industry ” was 
roposed by Mr. H. Hirst and ba eas to by Mr. W. M. 
adden. Owing to the absence of Mr. S. Patersen, the toast 


of “Guests and Visitors" was proposed by Mr. George 
Verity, who referred to the good work of the Contractors' 
Association. This toast was responded to by the National 
Electrical Contractors’ president, Mr. W. R. Rawlings, who 
pointed out that the Manufacturers’ Association was practi- 
cally the offspring of that over which he presided. Ve 


track with Crosta's drain boxes and sump. Every joint is double 
bonded with Blackwell's Neptune bonds. An unusually large 
number of sharp curves occur, having radii from 32ft. Gin. 
upwards. No less than 37 curves have radii under 50ft. The 
concrete is composed of one part of Portland cement, one part 
of sharp sand and five parts of clean broken stone or shingle. 
Four different kinds of paving are used—-viz., tar macadam 
between rails, with a granite margin to the rails ; basalt lava 
between rails, with an Sin. basalt margin and tar macadam 
outside this ; wood paving between rails, with 15in. wood out- 
side and a 3in. granite border ; and wood paving right across 
the street. Special construction was necessary where the 
tram rails go over the Aquarium top, and in this instance the 
tramway company put in transverse steel girders, so that they 
rested over the main piers of the Aquarium, and longitudinal 
creosoted pitch-pine sleepers resting on these, to which the 
rails were fixed by coach screws. The Aquarium Company 
also, under a mutual arrangement, considerably strengthened 
their underworks, which was done by pulling down the 
original brick piers and rebuilding them with cast-iron 
columns in the centre. The poles of the overhead construc- 


good feeling existed between the two societies, and he felt | tion are 31ft. long, let 6ft. into the ground, and are made 


sure that between them they could do a large amount of good 
work. At the conclusion of the proceedings, which were 
interspersed with music and singing, a handsome service of 
plate was presented to the chairman, who returned thanks 
and responded to the toast of “The Chairman," proposed by 
Mr. David Smith. 


Engineering Standards Committee. — We are informed that a 
conference of tramway pole manufacturers will take place at 
the Institution of Civil Engineers on Thursday, June 2nd, 
at 2:30 p.m. The recent electrical conference convened by 
the sub-committee on Generators, Motors and Transformers 
to discuss certain points which have arisen with reference to 
the proposed standards for motor speeds and frequencies, and 
to which reference was made in The Electrician, Vol. LII, 
pp. 514 and 594, led to such satisfactory results and proved 
of such great assistance to the work of that sub-committee, 
that the Electrical Tramway sub-committee propose to adopt 
the same course. The sub-committee on Electric Tramways, 
which is presided over by Mr. A. P. Trotter, was formed at a 
meeting of the Electrical Plant committee in May last year, 
and consists of the following gentlemen :— 

Messrs. A. P, Trotter (Chairman), Philip Dawson, F. Forbes Higginson, 
E. R. Hill, J. H. Rider, W. Rutherford, H. M. Sayers, R. H. Scotter, 
A. M. Billar, J. J. Steinitz, A. H. Walton, Leslie S. Robertson (Secre- 
tary), C. le Maistre (Electrical Assistant Secretary). 

Several sittings have been held and a large amount of infor- 
mation, relating to both sectional and taper poles, has been 
gathered through the medium of circular letters addressed to 
users and manufacturers. The replies which were received to 
these circulars were very carefully considered by the sub- 
committee, after which they proceeded to draft a proposed 
standard specification for three-section tramway poles. This 
conference has been convened to discuss some of the more 
important questions which have arisen as the result of the 
committee’s enquiries. We are requested to state that the 
committee will welcome any gentlemen desirous cf attending 
to give evidence on the subject of tramway poles. Par ticulars 
of the conference may be obtained on application lo the 
secretary, Mr. Leslie S. Robertson, 28, Victoria-street, West 

minster. 


The Scarborough Tramways.—Some information regarding 
the opening of the electric tramway system of Scarborough, 
as well as a few technical particulars of the undertaking, were 
published in The Electrician of April 29th, p. 44. Messrs. 
Edmundsons send us the following additional details of the 
system :—The rails are of the girder type, 6in. deep, the I zin. 
groove rails weighing 901b. to the yard and the lin. groove 
rails weighing 91lb. to the yard. The fish-plates weigh 38lb. 
per pair, and they are bolted to the rails by six lin. bolts. 
Points, crossings and special work were supplied by Messrs. 
Hadfield's Steel Foundry. There are 21 passing places in the 
town, 80 situated that each one of them is visible from the adja- 
cent passing places. Wherever necessary, the rails are drained 


up of three parallel sections of solid-drawn steel tube. 
Guard and span wires are of bimetallic bronze. The 
feeder pillars are of Callender’s design. They contain the 
main feeder switches, switch fuses, pilot connections and 
lightning arresters. At half mile sections and at the end of 
special overhead work there are section boxes on the poles, 
containing two main switches for separating any portion of 
the overhead line. The cars are driven by two 35 H.P. motors 
(G.E. 58 type) and they are equipped with a track brake, 
wheel brake, B.T.-H. electric brake and Tidwell's patent life- 
guards. One of the special features of the car is the folding 


| step, which folds on closing the gate and opens when the gate 


is opened. The Scarborough Electric Supply Co., which 
hitherto has supplied single-phase current only, has put down 
two Parsons 300kw. continuous-current turbo-generators, a 
Tudor battery and a 200-ampere Highfield booster for supply- 
ing the traction load. Edmundson's Electricity Corp. were 
the contractors for the permanent way and overhead work, 
and they also supplied and connected up the new switchboard 
for the continuous-current plant of the supply company. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, May 13th. 
INSTITUTION or ELECTRICAL ENGINEERS: DusLIN Locarn SECTION. 

8 p.m. Meeting at the Royal College of Science. Messrs. Merz and 
McLellan’s Paper on Power Station Design," read in London, 
will be discussed, following which M. J. H. Dowling will describe 
a small magnetic separator for iron filings. 

Roya Society. 
9 p.m. Conversazione at Burlington House, Piccadilly. 


WEDNESDAY, May 18th. 
INSTITUTION OF ELECTRICAL ENGINEERS: BinMINGHAM LocAL SECTION. 
3 p.m. Visit to the electrical power plant at the Birmingham Small 


Arms Works. 

7:30 p.m. Annual General Meeting at the University, when the 
list of officers for the ensuing session will be announced. Paper 
to be read: “ Motor Starting Switches and Resistanoes, by 


F. O. Hunt. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
7:30 p.m. Annual General Meeting at 92, Victoria-street, West- 
minster. Paper to be read: Some Notes on Steam Turbine 
Testing," by C. F. Seeley. 


THURSDAY, May 19th. 
INSTITUTION OF ELECTRICAL ENGINEERS, 
8 p.m. Extra Meeting at the Society of Arts, when the discussion 
upon Messrs. Parsons, Stoney and Martin's Paper, entitled ** The 
Steam Turbine as Applied to Electrical Engineering," will be 
taken. 
FRIDAY, May 20th. 
Roya. INSTITUTION. 
9pm. Evening Discourse: The Radiation and Emanation of 
Radium," by Prof. E. Rutherford. 
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UNDERGROUND ELECTRICAL SUB-STATIONS. 


The following “ Memorandum of Recommendations” with 
regard to underground sub-stations has been issued by the 
Home Office. he memorandum only applies to sub-stations 
which a man can enter, and not to mere boxes :— 


Apart from the conditions prescribed by the Board of Trade, these 
premises are subject to the general provisions of the Factory Act, 1901, 
and to the regulations which the Home Secretary has power to make 
under sec. 79 of that act for the safety of persons employed. They are 
now inspected by the Factory Department of the Home Office, and 
it is found that many have been constructed and fitted up in a manner 
dangerous to persons having to enter them, the danger being often due to 
the insufficient size or faulty design of the chambers themselves, and 
hence not admitting of satisfactory remedy without practically recon- 
structing the chambers. The necessary safeguards required by the 
Factory Act can be introduced more effectively and economically at the 
time of construction than later, and hence, pending the issue of regula- 
tions as above, the following general recommendations have been drawn 
up for the information of persons who may be about to construct such 
chambers. They are based upon recent practice observed in the stations 
of this class belonging to electrical undertakings in different towns. 


1. Dimensions.—Ample space should be allowed for persons to enter 
and freely move about and carry on all necessary operations of switching, 
&c., within the chamber without danger of accidental contact with live 
conductors. There should be sufficient head room for a tall man to stand 
upright on the floor or insulating platform, if any, without touching 
the roof or any cables, lamps, battens or apparatus fixed thereto. 
A height of not less than 7ft. from floor to ceiling would in general 
suffice, and this is frequently adopted in modern statione. If the 
roof is arched the height of 7ft. should be measured to the spring 
of the arch. The area will in general be roughly proportional to 
the output for which the chamber is designed, but the shape of the 
chamber. has frequently to be adapted to local circumstances. Thus the 
plan of the chamber may be square or it may have to be long and narrow. 
There should be ample space to walk past the transformers and to work 
the switches, &c., so that if the chamber has to be narrow it should be 
long enough to allow of the low-pressure switchboard on one wall not 
being immediately opposite to the high-pressure switchboard on the other 
wall. The switchboard should not be fixed on the wall over the trans- 
formers, so that the switches cannot be worked without the operator 
being in contact with the cases of the transformers, or even standing 
upon them, In residential areas where the houses are scattered, it fre- 
quently happens that single transformers only are required at the same 
spot. Up to the size of 80kw. these are often put into brick pits or iron 
boxes which are so small that a workman cannot enter them. Where, how- 
ever, the pits or boxes are large enough for a person to enter at all, they 
should be of such dimensions that a man can safely enter and do what work 
may be necessary. Transformers made by different firms vary considerably 
in dimensions, but in general a minimum area of 4ft. square would be 
sufficient for single-transformer chambers, and would allow of a satisfac- 
tory arrangement of switchboards. When outputs larger than 30kw. are 
required from one station it is suggested that the chambers shall be large 
enough to accommodate all apparatus necessary for dealing with an out- 
put of 75kw., and for such stations it is proposed that there shall be 
a minimum width of óft. and a minimum area of 50 sq. ft., the actual 
shape of the station depending on local circumstances within these limits. 
If the plan of the chamber is a square, the minimum inside dimensions 
for 75kw. will therefore be practically 7ft. cabe, which, again, is in 
accordance with recent practice. No part of the above area should be 
utilised as an entrance to the chamber. An additional space in the case 
of the single-transformer (30kw.) chamber not less than 2ft. by 2ft., and 
in the case of a 75kw. (or more) chamber not less than 8ft. by 3ft. 
should be provided for the purpose of entry. Entrance the roof 
ot the chamber proper is objectionable, because (a) if any water enters it 
falls on that part of the floor which it is important to keep dry, (b) the 
necessary ladder obstructs working space and (c) a person going down the 
ladder frequently has to descend very close to live conductors. Entrance 
should, therefore, always be at the end or side of the chamber proper. 


Stations above 75k w. capacity.—It is recommended that for every 10kw. 
additional, not less than 5 sq. ft. should be added to the floor area, the 
minimum height remaining 7ft. as before. 


Double floor stations (i. e., where the transformers are on the floor of 
the chamber with a working platform above, all the switch gear, &o., 
being above the platform).—Chambers of this description may be used 
for double the output of single-floor chambers of the same area, provided 
that the height from the working platform to the roof is not less than 7ft. 
and the height below the working platform and the floor not less than 6ft. 


Construction.—It is obviously essential for safety that the chambers 
should be watertight. The walls, floor, &c., should be impervious, 
having regard to the maximum pressure of water in the surrounding soil. 
Glass pavement lights are not recommended as they are generally found 
to give trouble, not only by leakage of rain water through the joints, but 
also, and more frequently, on account of condensation of water on the 
under-side at night or during cold weather, 

In case water should, through any cause, find its way into the station, 
it is desirable that the floor be laid on an incline of not less than 1 in 
100 towards a sump situate in the entrance annexe, immediately below 
the manhole, It is recommended that the sump be not connected with 
the town drainage system, as there have been many instances of flooding 


of chambers by water backing up" the drain during thunderstorms or 
heavy rains. There is also a risk of the trap being allowed to become 
dry and the chamber becoming filled with sewer gas. No chamber should 
be put to work if water is found to enter from outside; and in the event 
of its becoming wet subsequently, no person should be allowed to handle 
the apparatus until the electrical pressure is cut off, unless special 
precautions are taken. | 

Ventilation.—Good ventilation is required, first, on account of persons 
having to work in the chambers ; secondly, in order to keep the tem- 
perature moderately low ; thirdly, in order that any moisture condensing 
on the walls or apparatus may be readily carried off; and fourthly, in 
ihe case of & newly constructed chamber, in order that the moisture 
coming from the masonry may be gradually carried away. For this pur- 
pose it is necessary to provide ventilating ducts, an inlet duct at one end, 
and an outlet duct at the other. It is preferable that the inlet be near 
the floor of the chamber, and the outlet near the roof. If the ducts are 
sufficiently large, the warmth of the chamber due to the transformers 
will in general suffice to maintain a sufficient current of air. Should this 
be insufficient, an electric fan at the mouth of the outlet duct is reeom- 
mended. It is frequently found that the ventilating ducts provided are 
not large enough to serve the purpose, and it is therefore recommended 
that the sectional area of each duct should be not less than 1 sq. in. for 
every 10 cubic ft. capacity of the chamber. This rule, which is in accor- 
dance with modern practice, will give for a 30kw. chamber an area about 
equal to that of a pipe of 4in. diameter and fora 75kw. chamber 7in. 
diameter. Where possible the ducts should be led above the ground 
level into special ventilating posts or up the wall of adjacent houses. 
Ventilating gratings in the pavement frequently give trouble by allowing 
rain water to pass into the chamber. In any case it is advisable that 
the mouth of the outlet duct be not immediately over the switchboards 
or transformers. 


Manhole Corers.— Various kinds of manhole covers are in use. The 
essential point in the design of a cover is that, while capable of being 
quickly and readily opened when necessary, it should keep rain water 
from entering the chamber. Except in very large chambers, the one 
entrance serves for the access of workmen and also for the introduction 
of transformers and apparatus. For the latter purpose the opening must 
in general be not less than 2ft. square, but is often considerably larger. 
Some covers are arranged to be bolted down with a red-lead joint to be 
opened only for the removal of transformers, &c., a small opening similar 
to a manhole in a boiler being provided in the cover for ingress of persons. 
This arrangement, although satisfactory for keeping out water, is for 
several reasons not very desirable. It becomes difficult for a man to pass 
through such an opening and get to, or from, the ladder in safety. In 
the case of deep stations the result of a fall might be serious, while in the 
event of accident in the chamber such a small opening might be very 
embarrassing For these reasons a cover opening to the full size of the 
manhole is to be preferred. A cover, which is often used and appears to 
meet the requirements, is provided with a trough round the inside of the 
frame to catch any water which may find its way in round the edge of the 
lid, the trough being drained by a pipe leading to the street gutter. The 
level of the manhole in relation to the surrounding paving or ground 
should also be such that rain water will readily flow away from the man- 
hole. A good type of cover frequently used provides for the lid being 
locked back when open ; a grating, which can be readily opened from the 
inside, covers the opening when the lid is open. An iron ladder at an 
angle to the wall, with flat treads, is preferable to a vertical ladder or 
iron bars built into the brickwork. The ladder should be securely 
attached at the top, but may be arranged to be readily moved when 
transformers, &c., have to be lowered. 


Door and Stairway from Street.—Sub-stations are sometimes con- 
structed with a permznent stairway in place of a ladder, and others 
have, in addition, a vertical doorway above ground leading on to the 
street in place of the more usual trapdoor in the pavement. This practice 
has great advantages in the case of a station which has to be frequently 
visited, as is often the case when, in addition to being a transforming 
station, it contains arc lighting or other switchboards and instruments 
requiring attention or observation during certain hours daily. It is 
recommended, therefore, that a door and a stairway should be provided 
for sub-stations which have to be frequently visited, and for all sub- 
stations of over 300kw. capacity. 


Arrangement and Protection of Apparatus.—A clear passage not less 
than 8ft. wide should be provided in front of the switchboards or other 
apparatus which have to be handled. All high-pressure apparatus or 
cables should be distinguished by means of red paint or otherwise, and 
should be kept, as far as possible, in a distinct portion of the station. 
High-pressure and low-pressure switchboards should be kept apart. All 
high-pressure apparatus and cables should be protected so that acsidental 
contact with the same is impossible. 

The metallic portion, other than the conductors of every transformer, 
must be efticiently connected with earth, in accordance with the Board 
of Trade regulations, and other metal work not in connection with the 
circuits should, where practicable, be connected to earth. Wherever 
nuts are used on electrical apparatus, it is recommended that they be 
secured by lock-nuts. 

Where switchboards are provided with cable or other connections at 
the back, which may have to be examined and adjusted from time to 
time, there should be a clear space at the back of the boards not less 
than 3ft. wide. The chamber will, therefore, have to be larger accord- 
ingly for this class of switchboard, unless it is arranged that all pressure 
can be entirely cut off from the sub-station when examination or work 
at the back of the boards is undertaken. It is recommended that a 
telephone communicating with the generatiug station be provided in 
every sub-station. No conductors or live metal should be within reach 
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of a person on the entrance ladder. The handling of conductors carrying 
alternating currents, even at low pressures, being dangerous, it is recom- 
mended that any fuses used in the low pressure, as well as the high 
pressure, circuits be of the switch fuse or other type, in which the fuse can 
be replaced when necessary without the handling of live metal. The 
passage way or working space in the chambers should not be obstructed 
by cables, transformers or other apparatus or lumber. 

Where extra bigh pressures, or motor generators, or rotary transformers 
are used, additional space is needed. 

In many chambers the floor is covered to the thickness of an inch or 
more with an insulating asphalte, but in any case it is recommended 
that insulating platforms or;indiarubber mats be provided, since dangerous 
shocks “ to earth” may be obtained by persons standing on brick or 
cement floors even when dry. Platforms or mats are, however, of little 
use unless kept in a dry state. | 

When any cleaning or work on apparatus or conductors, necessitating 
the shutting off of the supply, has to be undertaken, precautions should 
be taken to ascertain definitely that the supply has been cut off, not only 
from the high-pressure feeding main generally in use, but also from any 
duplicate or inter-connecting feeder. Serious accidents have occurred at 
incoming cable terminals from neglect of such precautions. Care should 
also be taken that there is no feeding and consequent transforming back- 
wards from the low-pressure distributing network. In order that mistakes 
may be the more readily avoided, it is important that the arrangement of 
switch gear, cables, &c., be carried out on a systematic and orderly plan. 


ELECTRICITY SUPPLY UNDERTAKINGS IN THE 
COUNTY OF LONDON IN 1902. 


A return prepared by the Statistical Department of the 
London County Council gives an analysis of the accounts and 
other statistics for the year 1902 or 1902-3 of electricity 
supply undertakings within the county of London. The 
following is an abstract :— 


At present there are 15 local authorities and 14 companies which 
possess statutory powers for supplying electricity within various districts 
in London. The 15 local authorities possessing statutory powers are the 
borough councils of Battersea, Bermondsey, Bethnal Green, Fulham, 
Haekney, Hammersmith, Hampstead, Islington, Poplar, St. Pancras, 
Shoreditch, Southwark, Stepney, Stoke Newington, Woolwich. With 
the exception of Bethnal Green all are now supplying current. In this 
case a site for a generating station has only recently been obtained. In 


the case of Stoke Newington, the Borough Council does not generate its 
own current, but takes a supply in bulk from the neigbouring boroughs of 
Hackney and Islington. 

Eight of the 14 companies supply areas which are not limited to one 
metropolitan borough ; it is, therefore, of great importance, in view of the 
possibility of the purchase of the undertakings by the local authorities in 
1981, that the accounts should, as far as possible, be separately stated 
for each borough. This, however, is not done. The County of London 
and Brush Provincial and the Metropolitan Companies keep separate 
accounts for each order, and the Charing Cross and Strand Company 
keep their City accounts separate. None of these, however, provide for 
the separation of accounts for each borough area. The only parts of the 
county for which no statutory powers are at present possessed, either by 
the local authority or by a company for supplying electricity therein, are 
the following :—St. Peter, Westminster, in the City of Westminster; the 
portion of Chelsea, detached in the Borough of Paddington; the portion 
of Chelsea detached in the Borough of Kensington ; Lincoln’s Inn and 
DE Inn in the Borough of Holborn ; part of Woolwich parish north of 

ames. 

From the following will be seen the extent to which competition has 
been authorised by Parliament in the various areas constituting the 
county of London:—One company and the local authority compete in 
Bermondsey, Rotherhithe and Newington; two companies compete in the 
whole City, Horselydown and St. Olave and St. Thomas, the northern 
part of Camberwell, Chelsea, Finsbury (except Charterhouse and St. Luke), 
Greenwich parish, Saffron-hill, Sí. Andrew and St. George, and Bt. Giles 
and Bt. George, small part of South Lambeth, all Southwark except 
Newington and small part in south-east of St. Saviour, all Westminster 
except St. Peter, detached part of St. Margaret and St. John and small 
part in east of St. Martin-in-the-Fields; three companies compete in St. 
Saviour, Southwark (small part in south-east), and St. Martin-in-the- 
Fields (small part in east). 

In the following table the various undertakings have been set out in 
the order of lowest price obtained for private supply,only such under- 
takings being taken as had completed one full year's working. 

The column headed Surplus available, &., does not in all cases 
represent the difference between the two preceding columns; this is 
accounted for by the fact that interest on deposits and investments and 
exceptional receipts have been included. ith regard to the prices 
obtained for public lighting, it will be noticed that in some cases capital 
charges in respect of lamp standards are included, whereas in the other 
cases the price is for the supply of current only. The County Council has 
now decided that public lamps do not appertain to electricity supply 
undertakings, but that loans for that purpose ought to be borrowed under 
the Metropolis Management Acts. A condition which must affect the 
working of an undertaking arises when it is worked in conjunction with 
a refuse destructor. This is the case with the undertakings of six local 
authorities—viz., Bermondsey, Fulham, Hackney, Shoreditch, Stepney 


Full Average price obtained Proportion 


Amount per unit sold. 


Local year of | for current per unit. | of public Interest or Surplus available Load. 
authion ty Sr company: work- |— — ——,—— ———, lighting to caso, interest and | forrepayment of | factor. 
Ing. Private Public | total supply. D 1 dividends , capital or 
supply. | lighting. | xp ` paid. | depreciation. 
d | 4. Per cent. d. d. d. 
Stepney Borough Council. .| 8rd 27. | 1-60 2 1-27 0:52 0:78 211 
Poplar Borough Council ..,............. 2nd 2:81 2:86 (a) 26 1°39 0:73 0:66 22-97 
Bermondsey Borough Council .......... 1st 8:13 3-06 85 — 0:02 0:97 — 0:99 13 8 
Shoreditch Borough Council ............ 5th 3°15 2°61 23 0°96 0°69 | 0:27 18:52 
Hackney Borough Council .............. lst 3:3 2:30 (b) 38 201 1:36 | 0:72 15:88 
i Cross and Strand Supply Cor- 
poration— City undertaking ...... issa Ist 348 — P ja 0:59 1:86 — 0:57 6°55 
Battersea Borough Council.............. lst 3:57 1:79 41 1:00 1:60 | — 0°60 18°26 
Hammersmith Borough Council.. | th 8:67 2:12 (b) 19 1:41 074 | 0°77 15:02 
Blackheath and Greenwich Company .... 2nd 3:72 si | , 1:98 1:39 | 0:59 10:97 
Charing Cross and Strand Supply Cor- | | 
poration—West End undertaking ...... | llth 389 | 227 4 1:83 1:90 0 69 19:36 
Southwark Borough Council ...... Sees. | 3rd 4-01 287 81 1:23 0-91 0-31 14-78 
City of London Company .......... os llth 4:02 | 1:99 (b) 8 2:28 1:59 0:71 12:09 
&. James' and Pall Mall Company ...... 18th | 4:03 267 ` 2 2:31 1:46 0:91 17:69 
8& Pancras Borough Council............ 11th 404 | 2°43 (a) | 21 1:83 0:56 1:27 17°51 
Woolwich District Company ...... 8 9th 414 m | T" 2:17 1:93 0:24 7°52 
Hampstead Borough Council. — 8th 4:26 2-62 (b) | 8 2°04 0-89 1:15 ^ 18:88 
South London Supply Corporation ...... 3rd 4:31 e T 1:62 1:33 0-29 1298 
London Supply Corporation 17th 4:42 " ae 2:10 1:74 0:86 17:86 
i n and Knightsbridge Company.. | 16th 4:49 2°50 1 2°47 1:50 | 0:98 12:92 
Westminster Supply Corporation ........ 12th 4:58 2:14 (b) 18 2°47 1:66 0:84 17:78 
of London & Brush Provincial Co. | 6th 468 | $i zu 2:08 | 2:81  ' 0:14 12:5 
Crystal Palace District Company ........ 10th 4:62 - iM 0-91 1:83 —0:92 9007 
Metropolitan Company ...... SPLIT SÉ 13th 4°87 2:10 (c) 2:12 1:96 0:20. i 11:92 
Fulham Borough Council .......... ecce lst 4:89 1:01 55 0°88 1-30 — 0°42 | 14°67 
Islington Borough Council .............. 7th 5:04 2:93 40 1:58 1:18 0:40 | 1285 
Chelsea Company.......... ee 5:05 855 ie 2°98 1:97 1:08 | 11:97 
Brompton and Kensington Company .... | 14th 5:36 T ee 3:27 1:84 | 1:47 | 18:82 
Notting Hill Company....... re .. | lith 5°72 2°50 4 3:05 2-62 | 0:45 |! 1312 
Averages for local authorities 3-74 2-40 (a) 26 1:49 0:87 | 0:63 16-05 
Averages for companies ...... — 4:40 2:11 (a) 4 2:24 | 1:33 0:56 13°75 


(a) Including part capital charges in respect of public lamps. (b) Including capital charges in respect of public lamps. (c) Information not available. 
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Accumulated capital exp. Deduct. Total deductions. Net capital expenditure. 
Per Repaid off Amount | Written off | : 
Local authority or company. Per kw. of loans or | standing at from time Proportion to 
Amount. | unit | plant | paid into | credit of de- to time out of Amount. Men Amount. 
sold. | in- | sinking | preciation |rev. or other sedi 
stall’d.| funds. fund. sources. expendiure, 
Borough Councils. £ £ £ £ £ £ £ per cent. £ 
Battersea ................ 176,219 | 0:23 | 198 3,812 es - 3,812 2°16 172,407 
Bermondsey .............. 44,285 | 0:16 | 118 68 ; 8 68 0˙15 44,167 
Fulham (a) )) ...| 191,130 | 0:25 212 4,716 i T 4,716 2:50 186,354 
Hackney ...... ........... 227,066 | 0:14 | 126 2,617 A - 2,617 1:19 224,449 
Hammersmith ............ 190,329 | O-11 | 76 14,540 vs is 14,540 1:64 175,789 
Hampstead sci QU ui eec di Ru dis 321,794 | 0:12 | 67 22,281 970 4,279 27,530 8:55 294,264 
Islington 388,670 | 0°16 107 20,646 855 ks 20,646 531 . 368,024 
lll Cea ERES 187,539 | 0:10 | 117 1,030 is 1,030 0°55 186,509 
St. Pancras..... T 429,659 | 0-10 | 86 33,244 7,622 40,866 9:51 388,793 
Shoreditch ................ 288,397 | 0:09 | 94 10,610 P 10,610 8:68 277,787 
Southwark ................ 79,571 | 0°12 | 66 1,599 ae , 1,599 2-01 11,972 
Stepne dss 150,458 | 0-09 | 123 407 608 - 1,010 0°67 149,448 
Woolwich ................ 74,4350 0:43 | 115 210 $a es 210 0:28 74,225b 
Total for local authorities | 2,749,502 | 0°13 | 99 | 115,840 1,578 11,901 129,314 ( 4°71 2,620,188 
Companies. 
Blackheath and Greenwich .. 221,217 | 0-25 | 126 1,000 T 1,000 | 0:45 220,217 
Brompton and Kensington .. 259,924 | 0:13 | 104 87,199 36,317 73,516 28:30 186,408 
Central ........... eere. 337,111 2 ui is ni | - 337,111 
Charing Cross and Strand — 
West End undertaking 764,804 | 0:11 | 174 : 75,000 vs 75,000 | 9:81 689,804 | 0: 
City undertaking ........ 591,101 | 0:31 | 123 : " es js | PIS 591,101 | 0- 
Chelsea ......... ö ꝗ ꝙ . . 476,488 | 0:21 | 154 T 27,836 56,496 83,832 | . 17°16 892,656 | 0: 
City of London .......... ..| 1,956,208 | 0:14 | 109 ` 182,235 " 182,235 ! 9:33 1,773,973 | 0: 
County of London e | 1,166,317 | 0:24 | 175 T 28,451 88 28,451 2°44 1,137,866 © 
Crystal Palace ............| 129,731 | 0:82 | 151 és es 10,314 10,314 ! 7:95 119,417 | 0: 
Kensington & Knightsbridge (c) 428,483 | 0:12 | 95 3,736 44,741 24,534 73,011 | 17-02 855,472 0 
London .......... ea aua 1,164,819 | 0:29 | 166 és js 227,566 227,566 19°53 | 937,253 | . 
Metropolitan ...... PERI ME 1,846,48 | 0-15 | 98 X 98,447 = 98,447 | 5:84 1,748,001 | 0: 
Notting Hill(d) .......... 274,040 | 0:24 | 114 2,615 16,500 st 19,115 6:98 254,925 0˙22 
St. James’ and Pall Mall. 526,629 | 0-08 | 98 e sä 97,250 97,250 , 18°47 429,379 , 0:06 
South London: ............| 301,629 | 0:28 | 100 , 2,533 id 2,583 | 0:84 | 299,096 , 0:27 | 100 
Westminster ......... - 902,523 | 0:08 | 92 - 114,466 717 115,188 1277 | 781,340 | 0-07 | 80 
Woolwich District ........| 62,730 | 0-11| 67 H 700 » 700 142 | 62,030 | 0-11 | 67 
Total for companies ..../|11,410,202 | 0:18 | 121 6,351 628,608 453,194 1,088,153 | 9:54 10,322,049 | 0-14 | 110 
Total ...... cen t +++ [14,159,704 | 0-15 | 116 122, 191 630,181 465,095 1,217,467 8:60 12,942,237 | 013 | 106 


(a) Fulham— The destructor and electricity works accounts are inseparable. 
b) Woolwich—Excluding £95,158, the capital expenditure in respect of the undertaking taken over from the Woolwich District Company. 


e LJ d 
(e) Kensington and Knightsbridge— The figures given for this company include £73,045, the proportion attributable to the company of the total 
capital expenditure in respect of the joint generating station, and £3,736 the proportion of the sinking fund. 
. (d) Notting Hill—The figures given for this company include £63,782, the proportion attributable to the company of the total capital expenditure 
in respeot of the joint generating station, and £2,615 the proportion of the sinking fund. 


and Woolwich. Different systems seem to be followed by these authorities 
in adjusting their accounts, as will be seen from the following table, 
which shows the various methods adopted, together with a few other 
particulars bearing on the subject. 


Gross cost during 1902-3, including debt charge. 


Only two of the companies have now any founders’ shares—viz., the 
Chelsea and Nottingham Companies—these shares in each case being 
entitled to half the profits after 6 per cent. dividend has been paid on the 
ordinary shares. No dividend has yet been paid on the Chelsea founders’ 
shares, but 3 per cent. was paid ‘dn the Notting Hill shares in respect of 
1902. As much as 18 per cent. was paid on these shares for 1899 and 
16 per cent for 1900, but nil for all the ‘other years. Four of the other 


as Total companies also possessed founders’ shares originally, but these were can- 
Refuse Capital Charged to 1 A E to elec- | celled by the allotment to the holders of such shares of a certain amount 
destructor Ex Pendi- 1e b 9 tricity account. | of ordinary and preference stock at par by way of exchange. This 
undertaking ture at | mars i l l method, of course, meant losses to the companies concerned in the shape 
end of 18881 St Equiv. Equiv. | of premiums, an estimate of the losses, based on the respective values of 
1902-3. PIs. Amount. Per ton of Amount. charge per | the shares at the particular dates, being as follows :—Brompton and 
| refuse de unit gene- | Kensington £46,500, Metropolitan £112,500, St. James’ and Pall Mall 

gtroyed rated. | £168,000, Westminster £120,000. 

: — — — — — — — - In connection with the matter of premiums, it should be remembered 
Bermondsey. | £30,061) £46 | £4,077 6s. 114d. £300 | 0:20d.* that premiums are not always realised by a company when issuing new 
Fulham 21, 837 332 3,304 | 2s. 3d. — . capital, even though that capital may stand above par value, but are some- 
Hackney .. | 39,224 8 5,020 28. 11:4d.| 2,272 — 4 times allowed to the shareholders as a bonus, the capital being issued at 
Shoreditch. 23,942 403 3,942 3s. 2-4d.| 3,756 1 13d.8 | par to them pro rata. Quite £30,000 was foregone by the Westminster 
Stepney.... | 18,000 - os I 2,034 | 0:43d.| | Company in this way over the new £140,755 preference capital issued 
Woolwich .. 24,6666... os ur during 1902-3, and similarly during the previous year the amount of bonus 


* The estimated saving in coal is charged to electricity account. 

T The cost of destructor is inseparable from expenditure of electricity 
undertaking. The charge made by combined undertakings to cartage 
department for destroying refuse is 2s. 3d. per ton, and to public for 
trade refuse 1s. 6d. 

+ The value of 5lb. of coal is charged to electricity account for each 
unit generated by steam. 

$ The net cost of maintenance of destructor is debited to electricity 
account after charging scavenging department 2s. per ton of refuse 
destroyed. The debt charge is paid out of the general rate. 

|| During the early part of 1902-3 the charge made to electricity account 
per unit was 0:8d., it is now O-õd. 

§ The method of adjustment has not been decided on as yet, the 
destructor only having commenced woik on April 2, 1903. 


allowed to the shareholders over the issue of new ordinary shares must 
have been close on £200,000. ' i 

The above table relating to capital expenditure at end of year is 
interesting. i 


BOOKS. RECEIVED. 
(Copies of the undermentioned works can be had from The Electrician office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


. A First Book on Electricity and Magnetism.” By W. P. 
Maycock. (London: Whittaker & Co.) 2s. 6d. 

“ Lecons sur L'Electricité." By Erie Gerard. 
edition. (Paris: Gauthier-Villars.) 12fr. 

* Dynamo Attendants and their Dynamos.” 
bent. 4th edition. (London: S. Rentell & Co.) 
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A “REMOTE CONTROL” SWITCHBOARD FOR THE 
LONDON COUNTY COUNCIL TRAMWAY POWER 
HOUSE. 


One of the most interesting parts of the equipment of the 
power house for the London County Council tramways which 
is under construction at Greenwich will be the switch gear. 
This is to be on the “remote control” system which has 
been employed at some works in the United States, and is 
now beginning to find favour with engineers designing large 
power houses in this country. The principle is also being 
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employed, for instance, at the Carville station of the Newcastle- 
upon-Tyne Electric Supply Co. (see Messrs. Merz and McLellan's 
Paper in this issue) and at the Lots-road generating station of the 
Underground Electric Railways Co. of London. The specifica- 
tion for the Greenwich switchboard, which 
has been drawn up by Mr. Rider, the electrical 
engineer to the London County Council tram- euntem 
ways, contains many points of novelty. One 4 

of these in particular is that the whole 
arrangement of the switch gear (with the 
exception of the details of the switches and 
measuring instruments themselves, which 
are, of course, to be of the contractors' 
standard patterns) has been drawn out in 
detail by Mr. Rider. Not only has the exact 
size and position of the board as well as the 
position of the cables and their chases been 
absolutely fixed, but the design of the whole 
of the switch gear, 'bus bars, and even such 
matters as the details of the isolating plugs 
have all been worked out beforehand. 

By the term “remote control" switchboard is implied an 
arrangement of switch gear in which the switches themselves 
and the 'bus bars are placed at convenient places in fire-proof 
compartments at a considerable distance from the actual opera- 
ting board itself. This latter resembles, as it were, a toy 
switchboard in which all the connections are made by small 
switches on a low-pressure circuit, these closing or opening 
the circuits of the motors or electromagnetic devices which 
operate the switches themselves. 

The extra high-tension switch gear will be the most impor- 
tant part of the plant. This is, of course, for the purpose of 
connecting the main generators to the feeders and also to 
supply means for 5 the generators and regulating 
their pressure and output. Provision has also to be made for 
isolating speedily from the bus bars any feeder circuit that 
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has become defective or short-circuited. There will, in all, be 
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eight generators supplying three-phase current of 350 amperes 
at 6,600 volts between phases. These machines are star- 
connected, the centre point of the star being permanently 
connected to earth. There will be 32 feeders, divided into 
eight sets of four each. Each of these sets of four feeders will 
correspond to one of the generators, and a 'bus bar will be 
provided for this group aud the generator. Provision is also 
made, however, for all these eight bus bar sections to be con- 
nected together on one of two sets of main 'bus bars, and this, 
in fact, will be the normal method of working the station, all 
the generators running in parallel according to usual practice. 
If, however, it should be found advisable to isolate any 
dynamo or any set of four feeders and run them independently 
of the rest, this can be done by switching off the bus bar 
section in question from the main 'bus bars. It may be men- 
tioned here, however, that the first equipment will only 
include four generators and four groups of four feeders each. 
These will occupy exactly half the station, and the remaining 
half of the equipment will be precisely similar and capable of 
being connected up to the first half. Both sides of the switch- 
board are, however, to be erected now, and provision is made 
for the two seta of main 'bus bars to be connected together 
through an interconnecting switch and disconnecting plug. 

The cables from the generators to the switchboard are three- 
core, and are first connected through trifurcating boxes and 
isolating plugs to the instrument transformers. On the other 
side of these transformers is again a trifurcating box, and the 
cables run three-core to one of the two sets of main 'bus bars, 
being connected to them through oil switches and isolating 
plugs. The feeders are led through their instrument trans- 
formers in the same way before reaching the switchboard, the 
only difference being that connections are taken from tlie 
first trifurcating box to spark-gaps, which are for the purpose 
of discharging any excess pressure which may occur in the 
cable on switching on or off. 

Connection between each feeder and its ’bus bar section is 
made through an oil switch and isolating plug, in the same way 
as in the case of the generator cables. "here is, however, one 
point of difference— the main feeder switch is fitted with an 
excess current release with a time limit arrangement, while the 
corresponding release coil for the generators is only actuated 
by a reverse current, These arrangements are made clear on 
Fig. l, in which, however, only two of the section 'bus bars 
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Fico. 2.— PLAN or Riaut-nanp HALT or SECOND GALLERY. 


and one of the main bus bars are shown. The instrument 
transformers have also been omitted so as not to crowd the 
drawing. All the main switches and isolating plugs are placed 
in brick chambers on a gallery which runs on the side of the 
engine room farthest from the boilers, but in which there is no 
actual switchboard. Fig. 2 is a key plan showing the disposi- 
tion of the switchboards on one half of this gallery. The 
switches of the four feeders forming each section, together 
with their 'bus bars, are contained in four chambers of this 
character, the four switches in each section being separated 
from one another by brick partitions. Similar independent 
chambers contain the section switches and isolating plugs con- 
necting the sections to the main bus bars, the main bus bars 
with their isolating plugs, and the four generator switches with 
their plugs. The cables leading to these are run in special 
vertical chases in the walls of the building. These are open, 
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and at about 4ft. intervals an iron brick is placed to which a | controlling switch is sufficient to cause the main switches to 
cleat is clamped to secure the cable. Loead-covered cables are | open or close, and a red or blue indicating lamp, F and G or 
used to connect the machines and feeders to their switches. | P and Q (Fig. 3) glows, the “red” indicating that the switch 
These cables are laid symmetrically and are always visible. | is closed and the “blue ” that it is open. "IMP 

The operating board will be placed on a gallery overlooking On the generator panels, in addition to the main switch, 
the engine room (Figs. 3 and 5) below the gallery on which | there are two other switches, A and C. A is an emergency 
the main switches themselves are. Although this board, as we switch, by means of which the engine may be stopped through 
have already stated, resembles an ordinary switchboard on a an electromagnetic controlling device, which shuts off steam at 


A Engine Stop Governor Switch. 

B Main Generator Controlling Switch. 

C Engine Governor Regulating Switch. 

D Regulating Resistance Indicator Scale. 

E Regulating Resistance Operating Wheel. 
F Red Indicating Lamp. 

G Blue Indicating Lamp. $ 
H Synchronising and Voltmeter Plugs. 1 
I Reverse Current Time Limit Relay. 
J Integrating Watt meter. 

K Alternating - current Wattmeter. 

L Power- factor Indicator. 

M Indicating Wattmeter. 

N Direct-current Ammeter. 

O Feeder Controlling Switch. 

P Red Indicating Lamp. 

Q Blue Indicating Lamp. 

EÈ Integrating Wattmeter. 

S Overload Time-limit Belay. TP nei 
T Alternating - current Ammeter. - RJ í 
U Power-factor Indicator. | 


V Indicating Wattmeter. = 
of =n ot | | 
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Fic. 3.—Porrion or INSTRUMENT BOARD AND OPERATING BOARD. 


the throttle valve. C is connected to a small motor which 
acts as a controlling weight on the governor arm. On sending 
a current in either direction through the circuit which C con. 
trols, the motor is made to rotate and wind itself either back- 
wards or forwards upon a screwed spindle, thus speeding the 
engine up or down. By means of the lettering on the other 
parts of the board the position and use of the various other 


reduced scale, there is one important point of difference—viz., 
that the switchboard attendant, instead of having his back to the 
engine room, faces it. The switches will be placed on a sloping 
desk, and on the part of this corresponding to the generator 
panels will be four hand wheels for working the field rheostats. 
The rheostats themselves will be placed below the gallery, and 
will he actuated by mechanical gearing. Above this desk is a 


MR — QR. Gee eee uad d 
n Dae E y 
7. E » mopa 


C) (9 


Fic. 4.— DIAGRAM OF CONNECTIONS FOR SYNCHROSCOPES AND VOLTMETERS. 


sort of canopy, upon which the measuring instruments are | apparatus may be seen. A swing bracket containing two volt- 


placed, and the space between these and the desk allows the 
attendant to have a full view of the engine room. As we 
have already stated, all the switches are worked by low- 
pressure continuous current from the operating board, switches 
on the latter board closing the circuits of the tripping coils of 
the main switches in the brick chambers. ‘The construction 
of these switches will be such that one brief contact of the 


meters and a synchroscope is placed at each end of both of 
the two halves of the switchboard. To describe the synchro- 
nising arrangements, reference must be made to Fig 4. In 
addition to the instrument transformers already mentioned, a 
voltmeter transformer is connected to one phase of each of 
the generator cables. One terminal of the secondary of this 
transformer is connected to the middle of three ’bus bars and 
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the other terminal to the centre point of a two-way plug 
switch. This switch is arranged with a short and a long 
plug, so that the transformer may be connected to one of the 
voltmeters V, or V,; and as only one short and one long 
plug is provided, it is impossible for two machines to be put 
on to the same voltmeter. We will assume that generator 1 
is running and that generator 2 has to be run up and con- 
nected in parallel to it. By means of the long plug, gene- 
rator No. 1 is connected to the voltmeter V, and generator 
No. 2 is connected to the voltmeter V, by the short plug. The 
voltmeter readings show when the two machines are running 
at the same voltage. The synchroscope switches are then 
closed, and when the needle of this latter instrument comes to 
rest, the attendant sees that the machines are in synchronism, 
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Chamber for Isolating Plugs. 
S- Chamber for Oil switches. 


and switches in. The reason that there are four voltmeter 
and synchroscope brackets is simply for convenience in operat- 
ing, so that one of them is near each generator panel. 

When synchronising, it may be mentioned, no signals will 
be transmitted from the switchboard attendant to the engine 
driver, but by each engine there will be a synchroscope, and 
the driver will regulate the admission of steam in accordance 
with its indications. These instruments are so dead beat in 
comparison with synchronising lamps that no difficulty is antici- 
pated with this arrangement. The switchboard attendant, 
however, will be able to signal to the driver when he desires an 
engine to be started or stopped. Two large illuminated dials 7ft. 
high, with letters 10in. high, will be fixed on the wall of the 
engine room facing the switch gallery and in view of the driver of 


the four machines placed in each half of the engine room. These 


boards will bear the signals “Slow,” “Run up,” On load,” 
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“Reduce,” “Stop,” “No. 1," “No. 2,” “No. 3,” “No. 4,” “A,” 
“B.” If the engineer at the switchboard wished to tell the driver 
to start No. 1 engine he switches on the left-hand tumbler switch 
A on the generator panel (Fig. 3). This lights up the signal 
** No. 1" on the board and is a direction to the driver to stand 
by at No. 1 engine. The second switch lights up the word 
“ Slow and indicates that the engine is to be started at a slow 
speed. Run up” implies that the machine is to be run up 
in order to be paralleled to the 'bus bars, and, when the switch- 
board attendant has switched this machine, in he presses the 
fourth switch which lights up the words “On load," when 
the driver knows that the machine is switched on. If the 
machine is to be stopped the signal “ Reduce” is given. Whilo 
the driver reduces the speed, the switchboard attendant reduces 
the field and finally the signal “Stop ” is given. The numbers 
1, 2, 3 and 4 on one board and 5, 6, 7 and 8 on the other 
refer to the number of the generator, and A and B on one 
board and C and D on the other refer to the exciting sets. 
There will be three low-pressure switchboards, more or less 
of the standard pattern, and direct-operated. The chief one 
of these is placed on the first gallery parallel to the operating 
board, in the position shown in Fig. 5. Fifteen of its 45 panels 
are connected to a set of 220 volt three-phase bus bars for 
supplying the induction motors which drive the auxiliaries in 
the station. These "bus bars are supplied by a smaller switch- 
board placed in a liue with the static transformers seen in 
Fig. 5 on the same gallery. Next to these 15 panels come 
seven, which are supplied from a battery of accumulators at a 
voltage of 125. It is from these panels that current is taken 
for the operating mechanism of the high-tension switches, and 
they also supply the incandescent lamps for lighting the 
station. In this manner both the lights in the station and the 
switch gear are unaffected by any breakdown of the generating 
plant. The remaining panels of this board are for the most 
part ordinary tramway feeder panels, for the parts of the 
tramway line near the power house. They will bo supplied 
from the third low-tension switchboard on the floor of the 
engine room near the motor generators forming the local sub- - 
station. The 550-volt direct-current section part of the switch- 
board on the gallery also supplies the motors of some of the 
auxiliaries in station, and also the arc light circuits. 
The whole specification has been prepared in great detail, 
and reflects considerable credit upon Mr. J. Shepherd, Mr. 


Rider's chief assistant, to whom the work of designing the 


board was entrusted. 


POWER STATION DESIGN.* 


BY C. H. MERZ AND WM. MCLELLAN. 
( Concluded from page 91.) 


5. SwirrcH GEAR. 


Switch gear suitable for large power stations has only been 
recently developed, and on this account reliability of operation 
must be secured by a relatively heavy capital outlay. As the 
manufacture of high-tension switches and automatic protective 
devices becomes standardised and better understood we may look 
for a reduction in first cost. On account of the absolute crippling 
of the power station which takes place if there be any serious 
failure of the switch gear, it is certainly justifiable to take every 
precaution tc secure reliability, even at the expense of capital 
expenditure. 

The simplicity of the Ferranti single-phase board probably first 
directed the attention of engineers to the necessity of sub-dividing 
high-tension switch gear from the machine to the bus bars, at the 
"bus bars themselves, and from the ’bus bars to the outgoing feeder. 
Recent tendency in switchboard designt seems at first sight a 
retrograde step in the way of complication. The extra complica. 
tion, however, is due rather to the fact that the system is a three- 
phase onef than that complication has been introduced. In faot, 


* Abstract of a Paper read before the Institution of Electrical Engineers 
on April 28th. 

t See Transactions American Institute of Electrical Engineers, 
Vol. XVIII., The Control of High Potential Systems of Large Power," 
by E. W. Rice, jun. See also Three-phase Switch Gear,” by A. C. 
Eborall, Engineering, September 25, 1908, et seq. . 

f Even if single-phase motors are largely introduced for traction or 
other purposes, it seems probable that three-phase generation and dis- 
tribution will still be resorted t» on account of (a) cheaper machines, (b) 
cheaper and more easily insulated cables. 
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a modern board is practically a large Ferranti board controlled from 
a distance. | 

Reference to the drawings of two switchboards which have 
recently been installed will facilitate discussion of the essential 
points. Fig. 10 shows the arrangement of switch gear designed 
and adopted by the authors at Carville, where British Thomson- 
Houston switches are utilised, and Fig. 11 shows that for the 
five North-Eastern Railway sub-stations, where Westinghouse 
switches are used. Where large powers have to be dealt with, 
that is to say, where one switch may have to open 10,000kw, 
or more, the serious effect of the failure of a switch and the conse- 
quent necessity for completely sub-divided apparatus will be readily 
realised. In both of the above designs this sub-division is provided 
for not only between the various pieces of apparatus and connections, 
but, as may be seen from the drawings, also between the different 
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thick. In designing the switch house building it is necessary that 
all material should be fire-proof, and this applies not only to the 
building itself, but, as far as possible, to all apparatus installed therein. 

It is now recognised that oil-switches are essential, and all high- 
tension circuits should be broken in this way—if only for the 
reason that opening the circuit under oil puts so much less stress on 
the cables and on insulation generally.* The switch chosen should 
be capable of breaking any current which may be met with in prac- 
tice. This practically means, in emergency, breaking the whole 
short circuit capacity of the station. It is only, however, within 
very recent years that it has been possible to secure switch gear 
which will meet such a contingency. The bus bars, in common 
with other parts of the switch gear, should not depend on fibrous 
or other combustible insulation. They may with advantage be of 
bare copper mounted on insulators, each 'bus bar being separately 


A Bus Bars 

4 Fa 

. 

2 
Bus · Bar — No. I.'BUS-BAR 
Isolating GALLERY 


Switch . f 


A 11 


WE 
A 
^ 
4 7 


— - 
e 

7 

í 

j 

Z 
BVO 7 


E 
$ 
2 


K No. 2.'BUS-BAR 
4 GALLERY 


;'Bus Bars 


RRS A — Y r 


B | 
— 


z 
É 75 

; 

4 
> 


7 
P 
a 
E 
985 
fa 


Scale of Feet 
0 2 4 6 


ES MAIN SWITCH 
f GALLERY 


— s o —t x 
ed dd dd dd Z WEAR A RAW A 


Main Oi! Break 
Switeh 


M 
171 
1 
| 


d i Current xi py Current 

j Transformer Spark Gaps i 71 Transformer 
7 Z 
ME S ; 
2 
f GALLERY A T] Isolating 
5 555 Swi 

* A LI 

U I-|- Cable Era 1 -Cable End 


Potential 


Potential 
Transformer. et 


sformer. Divid 
Box 


£ 
— -D 
aa 
LP 


TREAT VIP TRO d ED. 
LI 


GENERATOR PANRL. FREDER PANEL 
Front View. 


FREDER PANEL. 
Back 


Fig. 10.— Hicn-TrNsroN SwircH GEAR. 


GENERATOR PANEL. 
View. 


GENERATOR PANEL. 
Cross Section 


CARVILLE Power STATION. 


F&EDER PANEL. 


phases of the main switch itself in fact, the only place where two 


phases come together is in the potential transformer chamber. 
The whole board in each case is made of concrete* from Bin. to Gin. 


* In America brickwork has been used for similar boards, but in the 
cases under consideration it was found that the adoption of concrete con- 
etruction resulted in securing not only a cheaper but certainly, in many 
ways, & better job. The first board of this type was, so far as we know, 
erected in the power station of the Metropolitan Street Railway Co., 
New York, but there the complete sub-division referred to has been 
carried out in the case of the 'bus bars and the switches only, the con- 
nections themselves are not dealt with in the same way. Obviously the 
cost involved forbids that similar precautions be taken in small sub- 
stations. It is therefore necessary to so arrange these small sub-stations 
with regard to the rest of the system that if a serious fault should occur 
in any one it is dealt with not by switches in the sub-station itself, but 
by the gear in the power station or in some large sub-station. 


enclosed in an independent chamber. The object of complete sub- 
division here, as in other cases, is to, as far as possible, avoid any 
serious tiouble spreading and damaging the switch gear as a whole 
should the switch by any chance fail to break a short circuit. 

In order to avoid all possible risk it is essential that the switches 
should be next the bus bars themselves—1.e., that no apparatus of 
any kind should intervene between the switch and the 'bus bars. 
Probably one of the greatest dangers to reliability of supply, and one 
likely to show itself prominently in the near future, 1s the excessive 
carelessness with which cables connecting machines or feeders to 
the switchboard have in the past been cramped together indiscrimi- 
nately in a trench or tunnel. If big currents or large powers are to 


* Oil-switches were first used for high-tension currents by Ferranti in 
this country, and by Messrs. Brown, Boveri in Switzerland. Lately they 
have been developed (especially for large powers) by the General Electric 
Co. of America, and also by the Westinghouse Company. 
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be conveyed, whether in a power station or under a motor coach, 
nothing short of complete isolation (or failing this several inches or 
feet of air space depending on the potential and power) will ensure 
freedom from failure or keep the damage within proper limits in 


Scale of Feet 
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12 14 16 
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FEEDER PANEL. 


(Rotary Converter.) 
Fic. 11.—SECTIORS THRovaH HIOR-TzNSLION SWITCH GEAR. 
NORTH-EASTERN RAILWAY SUB-STATIONS. 


case of the failure of any part. It is not sufficient to attend to this 
point on the switchboard itself, it must be attended to from the 
machine terminals to the outgoing feeder. In the case of a power 
station it is unsafe to lay cables carrying large powers, whether 
high or low tension, even spaced 
some inches apart in tunnels or 
manholes, unless each cable is in 
its own duct, or in some other way 
protected by & properly earthed 
metal shield.* In order that these 
connections may be, as far as pos- 
sible, completely sub-divided, the 
feeder or machine should preferably 
be kept directly below or opposite 
to the main switch. Between the 
switch and the machine or feeder 


D.X.- Exciter. 


L.-L T. Panels. 


B.- H.T. Bus Bars. 


e «C tT fe . ae 
cables the various transformers for 955 TEE EN V, 
the operation of instrument and F.-H.T. Feeders. 1 Jal 


relays should be installed. (See 
Figs. 10 and 12.) 

All instruments should be worked 
through transformers, thus greatly Q 1 du 
simplifying the alternating-current 
switchboard problem, as recording 
wattmeters, power-factor indicators, 
ammeters, voltmeters, and re- 
lays ean be (and should be) 
supplied from one set of trans- 
formers—so reducing the compli- 
cation on the main circuits to a 
minimum. Although by the above 


* Three-core cables with a complete 
copper shield embracing all three 
cores should be used for these con- 
nections when earthed iron shields are 
inadmissible. In both this country 
and the United States it was, until 
recently, the universal practice to run 
bare lead-covered cables in manholee, 
with the natural consequence that in 
the event of one of the cables failing 
it was no uncommon thing for all the cables in the manhole to get 

The authors have known lead-covered cables give way due to 
an incandescent lamp lying against them. Arcs are frequently started 
between large power cables by the fusing of some minor wires—possibly 
pilot wires— which had nothing to do with them. 


C. Gonerates (2020 Rw.) 


T.*Three-Phase Tra2:223c7. 
H. T.-H. T. Cables from Generater to Main Switch. 
A.B.M.- Air Blast Kotor for Cooling Transformers. 


Q. -Operating Board (Electrical Control.) 
L.T.- L.T. Cables in Backs. 
E.R.-Exciter Rheostat. 


M.-Main Oil Break Switch. 


T.C. - Testing Cables Running to Test Pond. 
Q.L.-Operating Leads in Piping. ly 


Scale of Feet. 


Fra. 12 — GENERAL ARRANGEMENT OF SwitcH GEAR AND CONNECTIONS, 


method the main connections are not complicated by the installa. 
tion of additional instruments, yet, for the sake of simplicity and 
saving in first cost, the number of instruments installed should be 
reduced to the lowest limit.* 

The desirability of locating the machine and switch panels 
directly opposite their respective generators or cables has been 
previously referred to, but this arrangement necessarily involves a 
switchboard extending the whole length of the station. It is evident 
that the switches on such a board must be operated from some 
central point in the station. e., the switches must be controlled 
from a distance. There are three ways of effecting this :— 

(1) Electrically, as has lately been successfully adopted and 
developed by the General Electric Co. of America. 

(2) Mechanically, as railway points are now worked from a signal 
cabin. In this case automatic devices must be electrically tripped. 

(8) Pneumatically, simply substituting compressed air as the 
operating agent. 

There is very little difference between the three methods so far 
as adapability is concerned—for reliability we prefer either (1) or 
(2). In each case the operating platform can be kept small, so that all 
the gear is under the eye of the operator. In fact, its length is 
realy limited by the room taken up by switchboard instruments 
more than by any levers, switches, or valves necessary for the 
mechanical, electrical or pneumatic operation. Generally speaking, 
thelonger the board the more desirable does electrical operation t 
throughout appear to be. 

Under oil switches we have referred to the necessity for opening 
all circuits by the switch rather than by fuses. This means that 
it is almost essential that automatic overload devices should be 
installed, so as to operate the switches on each outgoing feeder. 
When automatic switches first replaced fuses, such overload devices 
were manufactured on the same lines as an ordinary direct-current 
traction circuit-breaker. This design, while entirely satisfactory in 
the case of an ordinary direct-current traction supply, where a 
momentary stoppage is of relatively small importance, 1s quite out 
of the question in the case of a power system from which not only 
lighting and power are supplied, but on which revolving syn- 
chronous sub-station machinery may be running. The shut down 
of a feeder means the shut down of a sub-station, and this is a 
serious matter. It was found that such circuit-breakers were apt 


* The following list gives all the instruments that are absolutely 
essential :—-Machine panel: Main ammeter on one phase, voltmeter for 
synchronising, field ammeter. Feeder panel: Ammeter on one phase. 

he recording wattmeters may be put on the machines for the reasons 
stated later; it is safer to put the recording wattmeters on the machines 
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than on the bus bars, as the arrangement avoids any apparatus being 
connected with the ’bus bars except through an oil-switch. 

+ It is desirable that the joperating leads should be kept entirely 
separate from the instrument leads, and, further, that the leads for each 
machine should be kept separate and run in accessible positions. 
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to operate with instantaneous overloads which would have eleared 
themselves had pressure been maintained. In order to avoid this 
trouble, clockwork time - limit devices were tried with equally un- 
satisfactory results, as, when the clockwork devices were set so as to 
keep the switch “in ” on small short circuits such as were likely to 
clear themselves, they refused to open sufficiently rapidly on bad 
shorts, so upsetting the whole system. 

It was suggested, therefore, by several engineers and manufac- 
turers independently that what was required was an automatic 
device which imitated the action of a fuse—that is to say, an 
automatic adjustable circuit-breaker having a time lag inversely 
proportional to the magnitude of the overload. Various manufac- 
turers have endeavoured to meet this condition in different ways ;* 
but, though great improvements have been effected, it cannot yet be 
said that any protective devices have been perfected which can be 
depended upon under all conditions on a complicated system to cut 
out a faulty feeder or machine without affecting the working of other 
apparatus. Outgoing connections from the 'bus bars may be more 
or less satisfactorily protected as above; but, if similar overload 
devices are used in the machine circuits, it is practically impossible 
by any graduation to ensure that the feeder and not the machine 
circuit will open in the case of an outside short circuit, while it is 
equally difficult to so discriminate that the faulty and not a sound 
machine is cut out in the case of a short circuit occurring on one 
of the generators. Endeavour has, therefore, been made to fit 
relays which would only operate with reverse currentf having a 
time limit inversely proportional to this reverse current, but which 
would not respond to any overloads or shorts so long as a positive 
direction of current was maintained. This latter arrangement would 
at first sight appear a satisfactory solution of the problem, but in 
practice it is very far from being so. All such reverse devices so far 
put to commercial use depend for their action on a potential coil. 
It is just when the short circuit is most severe that these devices are 
wanted, and the difficulty is that with a severe enough short circuit 
the potential may drop considerably before the faulty machine is cut 
out, with the result that the apparatus fails to operate. 

Another objection to the present type of relay (both overload and 
reverse) is that in the case of a heavy fault, when the whole of the 
network may be affected, the cut-outs in other sub-stations than the 
one at the end of the faulty feeder operate and thus shut down 
supply; this is especially liable to happen on polyphase systems 
when the fault develops between two phases only or between one 
phase and earth; in this case all motors and transformers on the 
system immediately tend to pump current into the fault. The 
authors are of opinion tbat at the present time automatic protective 
devices require more attention than any other subject in connection 
with reliability of supply. 

The same points which have been referred to in detail when 
dealing with the main board and connections apply to the low- 
tension apparatus and cables, though of course in lesser degree. It 
is certainly important that all low-tension connections should be 
kept entirely separate from high-tension connections or cables in 
order that no fault of the former may affect the latter. The authors 
have a strong preference for wiring on insulators as against wiring 
in pipes for all sinall wires and for all lighting work. It is cheaper, 
it gives less trouble in practice and any fault is more readily seen. 
This system, however, can only be carried out in cases where proper 


subdivision is resorted to and where the circuits are not crowded 
together. 


6. MEASURING APPARATUS AND RECORDS. 


In general, while very complete station records are kept of the 
data directly affecting the electrical side of the generating plant, 
scant attention is paid to boiler-house records so far as the factors 
governing the economy of the boilers are concerned. This would 
appear to be a mistake, as it will almost invariably be found that 
the boiler-house equipment will give & greater return for any trouble 
taken with it than will either the engine-room or the electrical 
apparatus. The efficiency of the electrical and engine-room apparatus 
are comparatively easily ascertained by fairly accurate instruments. 
On the other hand, tests on the boiler-house apparatus are fre- 
quently of so rough and ready a description as to at once arouse 
doubts as to their accuracy, and as a consequence they are taken 
less and less frequently. It is, however, possible, and it is certainly 
desirable, to get data from the boiler-house plant of very approxi- 
mate accuracy. Complete records should be kept showing the 
performance of the various component pieces of apparatus through- 
out the whole process of generating electricity from coal, and an 
assistant with some chemical knowledge should be made responsible 


ä — —— — — 


* See Protective Devices for High- tension Electric Systems," b 
W. B. Woodhouse, British Association, September, 1903; The Electrician, 
Vol. LI., p. 925. 

t Messrs. Brown, Boveri have developed a reverse current circuit- 
breaker similar in type to their overload circuit-breaker. The introduc- 
tion of a reliable reverse current relay will also solve the problem of 


cutting out a faulty feeder from the sub-station end, where two or more 
feeders feed one sub-station. 
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for the boiler-house economy and for keeping accurate data in con- 
nection therewith. 

We will briefly refer to the apparatus necessary for keeping a 
check on the economy of the station :— 

Coal-weighing Apparatus.—The coal-weighing apparatus should 
consist of : 

(a) A main coal truck weighbridge for checking the railway com- 
pany and the colliery. 

(b An apparatus for weighing the coal fed to each boiler from 
the overhead bunkers (if these are erected). 

The latter may be used either continuously or for special tests. 
The weighbridge should certainly be used continuously. 


Coal Analysis.-—It is as important to check accurately the calorific 
value and the percentage of ash contained in the coal purchased as 
it is to check its weight, and an analysis should therefore be taken 
from weekly samples of the coal used. 


Apparatus for Analysing Flue Gases. — Records of the flue gas 
composition are also of importance. There are several instruments 
in the market for taking continuous records, but none of them seem 
likely to displace the Orsett apparatus. 


The Measurement of Temperature.—Ready means should also be 
provided for obtaining the following thermometric records :— Tem- 
perature of superheat, temperature of air-pump discharge, tempera- 
ture of feed water before and after economiser, temperature of flue 
gases before and after economiser and at various positions along 
the flue. 


: Water-measuring Apparatus.—Continuous records should be kept 
of the whole of the feed water, the make-up water and the water 
purchased from the water company. Permanent arrangements 
should further be made for measuring the air-pump discharge of 
any one unit. This is comparatively inexpensive, yet it is to be 
found in very few stations. The simplest way to obtain this 
information is to have à two-way valve on the air-pump discharge, 
one way of which is connected to a special pipe leading to duplicate 
measuring tanks, so that the discharge from any unit may be 
accurately ascertained for any period of test. Es 

Pressure Gauges.—The steam and vacuum gauges call for no 
remark. Draught gauges are of more importance in stations fitted 
with mechanical draught than they are in stations fitted with natural 
draught, and it is only by frequent observation that the best draught, 
the best thickness of fire and the best speed of stoker travel can be 
maintained. 

Output Meters.—The wattmeters may either be placed on the 
main 'bus bars between the feeder panels, on each individual 
machine, or on each of the outgoing feeders. These meters neces- 
sarily complicate the switeh-gear materially, but it is absolutely 
necessary to provide them. In order that it may be convenient, 
without alteration to the connections, to test the output of a main 
generating unit at any time, it would seem to be correct to place 
them in the generator leads. A further advantage of this is that, in 
a modern station, it involves fewer meters than if they be placed in 
the feeder cables. Power-factor indicators are only of importance 
where the power-factor is under control, as in the case of a station 
having a combined synchronous and induction motor load. 

Having installed all the above instruments, the only item neces- 
sary to complete the equipment required for accurate special tests 
is & water resistance to absorb the energy generated by the plant 
under test. It is worth while providing permanent arrangements 
for connecting this water resistance to any generator at will. 

To sum up, complete permanent apparatus should be provided 
for taking all necessary tests, thus avoiding the unreliability and 
uncertainty of makeshift arrangements. 


CONCLUSION. 


The function of & power station designer is to choose from 
standard apparatus that which best fulfils the conditions to be met, 
and to assemble it in the most economical way. It is only by a 
rigid application of this principle to the individual parts that the 
essential condition of low capital cost can be complied with. 
Electrical energy from public supply as against the provision of 
isolated plants is possible in this country with its relatively dense 
population in a way that is not possible in America or on the 
Continent—where industrial centres are separated from each other 
by wide tracts of country. Although in many ways disappointingly 
late, realisation during the next few years of our almost unique 
position in this respect is likely to have a marked effect, both 
industrially and socially. 


ee ..... 


Newcastle Local Section of the Institution.—At a general 
meeting of the Newcastle Local Section of the Institution of 
Electrical Engineers, held on Monday, the offieers for the 
ensuing session, as given in The Electrician of last week, p. 86, 
were elected. 
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AUTOMATIC PROTECTIVE DEVICES FOR 
ELECTRICAL CIRCUITS. 


Interesting demonstrations of various ingenious devices for the 
protection of electrical circuits were given by Mr. Leonard Andrews 
at the London office of Messrs. Cowan and Andrews on Thursday 
and Friday of last week. Mr. Andrews accompanied the demon- 
strations with short lectures, and said that in the early days of 
electric lighting, reverse current automatic circuit breakers were so 
unreliable that many engineers preferred to trust entirely to fuses 
or to hand-operated switches. Several serious breakdowns that had 
occurred during the past winter had again called attention to the 
necessity for some apparatus that could be relied upon to isolate 
the faulty generator, without at the same time cutting off a 
generator that was doing useful work. 

One of the chief difficulties in designing a reliable reverse current 
circuit breaker arises from the general fall of potential that almost 
invariably takes place when a fault occurs on any part of a system 
of supply. The differential solenoid type of release is one of the 
greatest offenders, both as to its susceptibility to variations of pres- 
sure and also as to its small difference of cut-out pull with generat- 
ing and motoring currents. The particular specimen shown by 
Mr. Andrews was actuated with a motoring current of 50 amperes 
and with a generating current of, approximately, 500 amperes, the 
ratio of the generating current to the motoring current being about 
10 to 1. When the pressure across the shunt fell to about 50 per 
cent. of normal, the device was actuated by a generating current 
less than twice the value of the motoring current. It was thus 
obvious that with any appreciable variation of pressure this type of 
cut-out ceases to be a reverse-current circuit-breaker and becomes 
an excess-current device. It will, in consequence, almost certainly 
be operated by an excess current on the feeders, and will often cut 
out a healthy generator just at the time when every generator is 
most urgently required. 

The troubles experienced with the differential solenoid type of 
release appear to show that the moving core used for releasing a 
reverse-current circuit-breaker should pull in one direction with a 
motoring current and in the reverse direction with a generating 
current, or, failing that, should have no appreciable pull with any 
amount of generating current. One method of attaining this result 
was shown in a device having a few turns of thick wire connected 
in series with the circuit to be controlled wound on the field-magnets 
of a miniature motor, and a number of turns of fine wire connected 
across the leads of opposite polarity, wound on the armature. When 
the current in the series winding is flowing in a certain direction 
relatively to that in the shunt, the armature will tend to rotate in a 
given direction. Movement in this direction is, however, prevented 
by a stop. Should the direction of the series wmding become 
reversed, the armature will rotate in the opposite direction, and 
will thus release the circuit-breaker either directly or by closing a 
local circuit through the operating coil. It can, however, only be 
relied upon to do this so long as the armature is set at right angles 
to the direction of the field. Should a change of adjustment cause 
it to take a lead in the “breaking ” direction, the effect of a heavy 
current in the series winding will cause it to rotate further in this 
direction, and so release the cut-out. As this is most likely to 
occur at the time of full load or when the generator is required to 
supply a momentary excessive current to burn out a fault on a 
feeder, the cutting out of the generator at this time is liable to be 
disastrous. To overcome this difficulty it is usual to give the arma- 
ture a slight lead in the holding-in " direction, so that a heavy 
current in the series winding will tend to lock the cut-out rather 
than to release it. But this precaution introduces another difficulty: 
if a reverse current is applied slowly, the cut-out will operate per- 
fectly with possibly 5 or 10 per cent. of the full-load current. If, 
however, the series current is suddenly reversed from a heavy 
generating current to a heavy motoring current (such sudden 
reversal being always liable to occur when a generator breaks down), 
and if this heavy reversal is accompanied by an appreciable drop of 
pressure, the tendency of the armature to turn in the holding-in " 
direction, thereby reducing the reluctance of the magnetic circuit, 
is so very much greater than the tendency to turn in the “ break- 
ing” direction, due to the polarity effect, that there is always a risk 
that this type of cut-out may fail to isolate a faulty generator. The 
experiments with a full-sized model of this motor type device 
showed that the release holds in securely with any generating 
current and operates with a small motoring current, so long as the 
potential is maintained, but holds in instead of releasing on a heavy 
reverse current with a 50 per cent. drop of pressure across the shunt 

The chief cause of the reluctance effect overcoming the polarity 
effect of the above device is that an attempt has been made to use a 
nearly-closed iron circuit. If solenoids are used to act upon an 
armature without a return magnetic circuit, a reliable relay may be 
made that entirely overcomes all the difficulties experienced with 


the wattmeter type. A device (B. C. D. Fig. 4) was exhibited, having 
a swinging L-shaped pendulum, polarised by a fine wire solenoid, 
and the free ends of this swinging armature acted upon by two 
heavy coils carrying the series current. It ia obvious that with the 
current in one direction the armature will be pulled in such a direc. 
tion as to hold the relay contacts open, whereas with a reverse 
current the relay contacts will be closed and the circuit breaker 
released. One of these relays was connected up in circuit with a 
circuit-breaker, and it was seen that there was no tendency to 
operate the cut-out with a heavy forward current; on the other 
hand, it was released with a small reverse current, and operated 
equally reliably with a heavy reverse current and with a drop in 
pressure as low as 25 per cent. of the full load pressure. 

Although the pendulum-type of relay just described works satis- 
factorily, there arc obvious advantages in making the circuit-breaker 
direct acting. As the blow required to release a large circuit-breaker 
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Fra. 1.—CrLosED Ison Crrcurt RELEASE. 


must be considerable, it appears almost impossible to attain this 
with & reverse current of less than 25 per cent. of the normal cur- 
rent without the aid of a closed iron circuit, and in the majority of 
closed iron circuit devices there is the difficulty of the reluctance 
effect overpowering the polarity effect under certain conditions. 
Mr. Andrews explained, however, that he had succeeded in making 
& closed magnetic circuit device in no way subject to this difficulty. 
This device is illustrated in Fig. 1,* and it will be seen that it is 
constructed on the lines of the field magnets of a Manchester-type 
dynamo, If the field winding on one ofthe limbs of a Manchester. 
type dynamo is open-circuited, this limb will magnetically short- 
circuit the remaining limb, and, as a consequence, very little flux 
will flow through the armature and air gaps. Further, if the direc- 
tion of the current in the field winding on one of the limbs of a 
dynamo of this type is reversed, the tendency of the flux to circulate 
through the field-magnets and avoid the armature path will be even 
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Fic. 2.— CURVE or New Type Reverse CURRENT RELEASE. 


greater. In Fig. 1 the series and shunt-windings are so connected 
up that under normal conditions the fluxes will flow through the 
field-magnet limbs in series, avoiding the centre path through the 
niovable core and air gap. Should the series current become 
reversed relatively to the shunt current, the fluxes will oppose each 
other and traverse the centre path, corresponding to the armature 
of a Manchester dynamo, producing a strong field across the air gap 
and lifting the movable core with considerable force, thus directly 
| releasing the circuit-breaker without the intervention of a relay. Cha- 


| racteristic curves of this type of release are reproduced in Fig.2. It 


will be seen that at normal pressure a magnetising force of 88 ampere- 
turns in the reverse direction is sufficient to operate the cut-out, 


* The drawings with which this article is illustrated will appear in a 
| book on electrical switchgear by Mr. Leonard Andrews, which will shortly 
| be published by Messrs. C. Griffin & Co. 
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whereas with 10,000 ampere turns in the generating direction 
the pull on the core is practically immeasurable. It will also be 
seen that thistypeof cut-out is nothighly susceptible to a dropof poten- 
tial across the shunt windings, as with 50 per cent. of normal potential 
the cut-out operates with a reverse current of only 50 ampere turns, 
and still shows no sign of releasing with 10,000 amperes turns 
generating current. By using a cast steel core in the shunt winding 
this core retains residual magnetism long enough to operate the 
cut-out even should the potential fall to zero. Experiments with 
this device showed that a powerful pull is exerted by a small 
reverse current, even with reduced shunt pressure, whereas the pull 
is immeasurable with the heaviest forward current obtainable. 

All the devices referred to above may be used for alternating- 
current circuits ; but other difficulties are met with in alternating- 
current discriminating devices that do not arise in connection with 
continuous-current systems. One serious difficulty common to 
nearly all alternating-current devices is that, in addition to the 
troubles which are liable to arise through the drop of pressure across 
the potential winding owing to external causes, a further reduction 
of the shunt current takes place owing to the inductive action of the 
series winding in the cut-out device upon the shunt winding. In 
some types, on passing a very heavy current from the series 
winding, the current in the shunt winding due to the applied 
E.M.F. is entirely wiped out by the secondary current and as a 
consequence the device loses all sense of direction. The device 
illustrated in Fig. 8 appears to overcome this difficulty. It will 
be seen that the device consists of a transformer wound with 
two primary and two secondary windings. One of the primaries, 
usually consisting of one turn, is connected in series with the 


Fic. 3.—DISCRIMINATING RELAY FOR ALTERNATING-CURRENT CUT-OUT. 


circuit to be controlled. A current in this winding tends to produce 
a flux in the centre core of the transformer which divides equally 
between the two magnetic return circuits and cuts the two secon- 
dary windings equally. As & consequence the coils of the relay 
will both be equally energised, and the coil will neither be pulled 
up nor down. The potential primary winding tends to produce a 
flux which flows round the outer magnetic circuit, avoiding the 
centre path. This flux will also tend to cut the two secondaries 
equally. If now the combined effect of the flux due to the two 
primaries is considered, it will be seen that the fluxes in the upper 
half of the transformer oppose each other, whereas those in the 
lower half assist each other; as & consequence the core is forcibly 
held down. These conditions will be maintained so long as the 
generator supplies current to the 'bus bars. Should the direction 
of the series current become reversed, relatively to the shunt, the 
fluxes in the lower half of the transformer will oppose each other, 
and those in the upper half will assist each other, with the result 
that a much heavier current is induced in the upper secondary than 
in the lower secondary, and the core is pulled up until it closes the 
local circuit and operates the cut-out. There are usually connected 
in parallel with the respective windings of the relay, a red lamp 
across the upper secondary and a green lamp across the lower. 


These lamps indicate at a glance the direction of the current, they 
give an approximate indication of the amount of current flowing in 
the generator circuit, and they give a constant indication that the 
apparatus is in working order. If, for instance, an open circuit 
occurred in the shunt winding both lamps would glow equally 
on a fullload current, whereas without this indication the 
device might be left for some days before the defect was 
discovered, and if the generator controlled failed in the mean- 
time the automatic device would fail to serve as a protection. 
Another argument in favour of using tlie lamps in conjunction 
with this device is that the operation of any relay device 
depends, to & certain extent, upon the relay contacts being 
kept clean, but should this happen to be overlooked and the 
relay fail to close the local circuit, the attendant has always & 
perfect indication as to which generator is failing, and he can, in 
consequence, operate the circuit-breaker by hand. 
The experimental apparatus shown in connection with this device 
consisted of a discriminating transformer of the above type, mounted 
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Fic. 4.—DopuicaTe Matns SwrrcH Gear. DIAGRAM or CONNECTIONS. 


on an oil-break circuit-breaker with loose handle attachment, and 
fitted with a relay and trip gear. An ammeter connected in the 
series circuit was mounted on the panel from which the &mount of 
current flowing in the series circuit was observed. A voltmeter 
was connected across the shunt windings, and it was seen that the 
device worked with absolute reliability on a drop of pressure of 
75 per cent. Areversible booster was provided by which the current 
could be increased from zero to the full load of 200 amperes, or 
reversed to a motoring load of 200 amperes. With a full load 
forward current on, the green lamp glowed at full brilliancy, the 
red lamp was entirely extinguished, and there was & strong pull 
holding the relay in an open position. When the direction of the 
current was reversed the green lamp went out and the red lamp 
glowed. With & current of 50 amperes at which this cut-out was 
set to operate, the relay was pulled over very decidedly, thus 
closing the local circuit and instantly operating the circuit-breaker. 
The pressure was then dropped to 50 per cent. of normal, and the 
cut-out operated with a reverse current of 100 amperes; again, 
reducing the pressure to 25 per cent. of normal, the cut-out 
operated with a reverse current of 200 amperes. The current in 
the shunt winding was entirely unaffected by a heavy current in 
the series winding. It will be seen, on referring to Fig. 8, that the 
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flux due to the series winding tends to boost one half of the 
potential primary and retard the other half, and as these two wind. 
ings are in a series the effect is neutralised. 

Although the type of cut-out just described will apparently deal 
satisfactorily with any breakdown that is liable to occur on the 
generator board, it cannot be considered in all cases absolutely 
reliable for use at the distributing end of duplicate feeders to pre- 
vent the current feeding back from the healthy feeder into the 
faulty feeder. It is practically impossible to make an alternating 
current discriminating cut-out work reliably’with no potential across 
the shunt primary. Such very severe conditions are not liable to arise 
at the generating end of the line, and in cases where sub-stations 
are fitted with motor generators and batteries, there will probably 
be no difficulty in maintaining sufficient pressure across the bus 
bars to operate a reverse-current circuit-breaker. In cases, however, 
where duplicate feeders are used for feeding sub-stations containing 
stationary transformers only, there is always a risk that in the 
event of a low resistance short-circuit occurring near the sub-station, 
the fall of potential would be so great that no discriminating cut-out 
could possibly deal with the difficulty. As a rule feeders are inter- 
connected at the sub-station end through 'bus bars only, and, as a 
consequence, there is practically nothing to limit the flow of current 
to the faulty feeder. If instead of this the feeders are connected 
through a choking coil, wound entirely in one direction, with the 
supply to the sub-station tapped off at the centre of the choking 
eoil, as described in The Electrician, Vol, L., p. 879, undér normal 
conditions the current will divide equally between the two feeders, 
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Fie. 5.—Time Liwir RELAY. 


and will flow round the two halves of the choking coil in opposite 
directions, and as a consequence this coil will be entirely non-induc- 
tive. As by this device the potential of the supply cannot under any 
condition drop below 50 per cent. of the normal, the difficulty of 
constructing automatic circuit-breakers that can be relied upon to 
isolate a faulty feeder instantly is overcome. One method of 
automatically operating these circuit-breakers is shown in Fig. 4. 
It will be seen that this is an adaptation of the pendulum device 
referred to earlier. The series winding CD is in this case connected 
between the two feeders; as, however, there is normally no differ- 
ence of potential between these feeders, there will be no tendency 
for current to flow from one to the other. Should one of the feeders 
break down, current will flow from the healthy feeder through the 
series coils of the relay to the faulty feeder, and as this current will 
have a sense of direction relatively to the shunt winding B, the 
relay will close the local circuit at F or G, controlling the circuit- 
breaker HJ on the sub-station end of the faulty feeder. The cross 
connections shown on the diagram are provided to maintain the 
choking coil A non-inductive when one of the feeders has -been cut 
off and the supply continued through the remaining fecder only. 
For demonstrating this effect a model installation had been 
erected, consisting of duplicate lines terminating in fuses at ono end 
and in a specially-constructed oil-break circuit-breaker, controlled 
by a relay as described, at the other end, a small discriminating 
choking coil being used to connect the lines together. The oil. 
break circuit-breaker has been specially designed for this purpose. 
It is not dependent upon delicate catches, and is, consequently, 
not likely to operate when not required to do so. 


As & further 


55 the two switches are so interlocked that when one has 
een automatically opened it is impossible for the second switch to 
be so released ; there is, therefore, no risk of the two switches being 
opened simultaneously and the supply being interrupted. On con- 
necting one of the lines to earth the fuse at what corresponded to 
the generating station end of this line was blown, and the pressure 
across the lamps was reduced to about 50 per cent. of the normal. 
This drop of pressure only lasted, however, for a fraction of a 
second, as the switch operated immediately and the full pressure 
was restored. 

During the past few months there has been a great tendency to 
use magnetically-operated excess circuit-breakers on high-tension 
transmission lines in place of fuses. It is, however, universally 
recognised that a magnetic circuit-breaker is not complete without 
some time-element device to delay its action in inverse proportion 
to the amount of excess current, and it is also essential that on an 
overload exceeding a certain amount the device should operate as 
instantaneously as a fuse does. A method of obtaining this result 
is shown in Fig. 5. The apparatus consists of a vessel, A, containing 
mercury and some lighter liquid, such as oil; a miniature diving 
bell directly attached to the operating core is immersed in the 
mercury. This diving bell is divided into two compartments, C and 
D, by a thin diaphragm, and communication is established between 
the upper and lower compartments through a small hole in this 
diaphragm. A second hole is also made in the upper portion of the 
diving bell. It is obvious that a certain current will be required in 
the solenoid to overcome the weight of the core B and diving bell. 
If the core is lifted slowly the air pressure on the top of the liquid 
in the diving bell will be equal to the pressure in the outer contain- 
ing vessel, and as this pressure will be transmitted through the oil 
to the mercury the level of the mercury on the inside will equal 
that on the outside. If, however, the core is lifted more rapidly, the 
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Fic. 6.—CHanacTrERISTIC Curves or Various Types or Timme ELEMENT 
DEVICES. 


liquid, after passing through the small hole in the diaphragm, is 
wire-drawn, and as a consequence the pressure inside the diving 
bell will be considerably less than that on the outside, and a 
column of mercury will be added to the weight of the diving bell, 
the height of this column depending upon the rate at which the 
core and diving bell are lifted. If the core is lifted instantaneously 
none of thelight liquid will have time to flow through the diaphragm, 
and as a consequence a vacuum will be produced in the diving bell 
on the underside of the diaphragm and the whole of the mercury in 
this will, in consequence, be lifted instantaneously. It may appear 
at first sight that the apparatus would work equally well without any 
liquid over the mercury. This would, however, entail the use of 
such a very small hole in the diaphagm that there would be a risk 
of this becoming obstructed by particles of dust, and it does not 
appear that such a wide range could be obtained with the arange- 
ment shown. 

An experimental apparatus, consisting of a glass containing vessel 
and glass diving bell, was connected up, and when a current of about 
10 amperes was switched on the diving bell lifted very slowly and 
took several seconds to travel through its whole range. Upon 
increasing the current to 15 amperes the movement was greatly 
accelerated, but it still took quite an appreciable time to travel 
through its whole range. With a current of 30 amperes, the core 
with the diving bell full of mercury was lifted instantaneously. 
lig. 6 is a set of curves showing the behaviour of various time- 
limit devices which have been introduced from time to time, that 
marked Barometric” relating to the diving-bell arrangement just 


described. 
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ROYAL COMMISSION ON LONDON TRAFFIC. 


Thursday, May 5. 


Mr. PHILIP DAWSON, of Messrs. Kincaid, Waller, Manville and 
Dawson, consulting engineers, dealt with the possibilities of the electrifica- 
tion of London suburban steam railways. A great trouble at present, he 
said, was the inadequacy of terminal facilities, a question most difficult to 
deal with both on account of the heavy expenditure which the necessary 
alterations would entail and also because of the difficulties of working 
trains over lines belonging to various companies. After suggesting means 
by which improvement could be made in this direction, he pointed out 
that although it might be possible for tube trains to run over service lines, 
a difficulty had been presented by the fact that the Metropolitan District 
Railway Co. had adopted a continuous-current system which necessitated 
a third and sometimes a fourth rail. Investigations which he had made 
for the purpose of presenting a report to the directors of the London, 
Brighton and South Coast Railway convinced him that the only possible 
system for suburban steam railway companies was one requiring not 
more than one overhead conductor per track, in other words, the single- 
phase high-tension-alternating current system. The question as to 
which railways should have their suburban service electrified depended, 
to a large extent, upon their location. Among other lines he thought 
the following might be mentioned: — The London, Brighton and South 
Coast Railway, the South-Eastern and Chatham Railway, the South- 
Western Railway, the Great Eastern Railway and the North London 
Railway. After going in detail through the advantages of electric 
traction over steam traction, witness continued that under the pre- 
sent conditions it was practically impossible to increase the frequency 
of trains, for the two following reasons:—(1) Because of the greatly 
increased costs which an increased service of steam locomotives would 
entail and (2) because of the impossibility of operating these trains, 
owing to the mutual interference of the suburban and main line traffic, 
where these services had to use the same sets of metals. The greatly 
increased speed of electric trains, even with frequent stoppages, would 
enable local trains to be run between the main line steam trains without 
materially interfering with the latter. At the present moment electric 
tramways, owing to their high average speed as compared to the very low 
average speed of suburban steam railways, had already seriously damaged 
the railway companies. Electrification would change all this, as it would 
enable the railway companies to increase their average speed so greatly 
that no tramway would be able to compete for any distance over 4 or 
5 miles. He thought that London was much better served with respect to 
the location of its termini than most large cities on the Continent and in 
America, and this circumstance would materially benefit the electrification 
problem. As regards the system of traction to be adopted universally, 
it was obvious that, other things being equal, the most advantageous 
system was the one which, without any serious modification, could even- 
tually be extended to main lines. Railway companies had naturally 
shown great disinclination to instal electric traction because of the 
heavy capital expenditure which would be required, because in the 
past the science of electric traction had not sufficiently advanced 
to enable them to have actual figures of results, and also because 
tramway competition had not become sufficiently severe to compel 
any action on their part. Matters had now changed, however, 
and a great many companies were carefully investigating the subject. 
He was of the opinion that where pra | companies showed a disinclina- 
tion to act, competing companies should be encouraged. On the other 
hand, the railway companies themselves should be encouraged by the 
knowledge that if they themselves were prepared to meet the require- 
ments of the public, schemes which could be shown to be absolutely com- 
peting would not be sanctioned. If, however, the railway companies 
were going to experiment with electricity by simply sandwiching a few 
electric trains between the local steam trains, failure was sure to result, 
as all the advantages of electricity would be entirely lost. The introduc- 
tion of electric traction on suburban lines would practically result in 
doubling the capacity of the system as well as virtually doubling all the 
terminal facilities, owing to the shorter time required for trains to get in 
and out ofthe termini. Witness also dealt with the lower working costs 
of electric traction compared with steam traction, and thought that a 
further decrease in the operating costs of electric trains would be intro- 
duced by only having one man to drive. The Board of Trade, he 
thought, should take no exception to this, as, if the driver should be 
incapacitated in any way, the methods of control used were such that the 
current was immediately automatically cut off and the brakes put on. 
The costs of drivers’ wages would also be reduced, as the man required 
to operate the electric train need not be a mechanic or trained man ; 
native intelligence was all that would be required. 

Mr. 8. B. COTTRELL, engineer-in-chief and general manager of the 
Liverpool Overhead Railway, said that in his opinion overhead railways 
should be constructed to deal with urban traffic where there were back 
streets available for the purpose and where the unsightly appearance of 
overhead railways, as well as the compensation, would not be a serious 
item. In London, however, such streets were difficult to find, and the 
choice, therefore, lay between shallow subways and deep level tunnels. 
The nature of the subsoil of London, however, made it almost impossible 
tor the construction of the former, and the use of deep level railways was 
therefore imperative. The remainder of his evidence consisted of the 
details of the traftic results upon the Liverpool Overhead Railway and the 
Liverpool Corporation Tramways. 

Mr. H. E. JONES, president of the Institution. of Gas Engineers and 
chairman of the Gas Companies’ Protection Association, was called to 
show that the opening of the roadways by the gas companies in London 
caused practically no obstruction to traffic. On the other hand, he con- 
tended that an exceptionally large number of openings in connection 
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| with the Post Office telephone system and also by the electric lighting 


and iramway companies had had a most injurious effect upon the traffic 
inasmuch as, in the case of telephones, the contractors, presuming upon 
their working for a Public Department, had ignored the convenience of 
the public altogether in à manner which would never have been permitted 
in the case of a contractor for a gas company's works. With regard to 
the opening by electric lighting and tramway companies, all of these 
works had been carried out either by people not having previous expe- 
rience and the necessary skill or, at any rate, having little or no regard 
for publie convenience. Witness disagreed with the policy of providing 
subways to take gas pipes, &c., both upon the question of cost and the 
question of access. There was very great danger also to be apprehended 
in & subway of the description which had been frequently suggested, as in 
the case of a leak in the gas pipe, unless the men where near a man-hole, 
they most certainly would be suffocated. 


Friday, May 6. 

Mr. G. F. L. FOULGER, distributing engineer of the Gas Light and 
Coke Co., placed details of the operations of that company with respect to 
the opening of roads before the Commission with the object, he said, of 
enabling it to judge to what extent, in carrying out their statutory opera- 
tions, the company might have contributed to obstructing roads, and 
especially the main thoroughfares. He said he thought the obstructions 
during the past 10 or 12 years had been largely caused by those com- 
panies and bodies who had been engaged in laying down their distribu- 
tion plant for the first time—namely, the electric lighting companies and 
borough councils supplying electricity, and also the telephone system laid 
down by the Post Office authorities. 

Prof. A. B. W. KENNEDY, engineer-in-chief to the Westminster 
Electric Supply Corp., gave evidence on behalf of this undertaking, and 
also on behalf of all the other London electric lighting companies, chiefly 
with respect to the breaking up of streets. With regard to the various 
suggestions for the provision of subways as a means of getting rid of the 
opening of streets, he thought that most of the witnesses had not fully 
realised the nature of the problem. In the first place, even when 
practicable at all, such subways were restricted to a few important 
thoroughfares, whereas the electrical mains covered practically all the 
streets in a district. Moreover, the work of all electrical undertakers 
came first under principal streets and, therefore, was long ago practically 
finished just in those streets were subways were being suggested. He 
did not think the present regulations with regard to notice, &c., were 
satisfactory, and suggested that 14 days’ notice might be given for all 
new work and for any pavement work over 20yds. in length. Sucha 
notice should be given to the local authorities, the Postmaster-General, 
gas and water companies, hydraulic power companies and the electrical 
companies, each one to the other, affected in the particular place con- 
cerned ; in other words, the notice should be absolutely reciprocal. It 
should be arranged that undertakers receiving these 14 days' notices and 
wishing to do work of their own in the same locality should be allowed to 
send in a notice during that 14 days, so that the two sets of work might 
go on simultaneously. So far as the Westminster Company was con- 
cerned, he was glad to say they had always succeeded in working on 
triendly terms under the present regulations, but unless material change 
could be made in the regulations, it was not possible for one undertaking 
to co-operate with another so far as the breaking up of the roads was 
concerned. Reverting to the question of subways, he said there was very 
great danger in putting electric light mains and gas mains within the 
same very limited space. In considering this, or any other type of sub- 
way, he did not think that it had ever been realised what a very large 
amount of space was actually required for electrical mains alone. In 
Edinburgh he had a subway in use from one electrical power station 
alone, and it was 6ft. 6in. high and 3ft. 6in. broad inside. It was designed 
to take nothing but the cables or copper from one station only, a station 
not so large as, for example, the Bankside station of the City of 
London Company. It would be quite impossible to find within a 
subway of the London County Council pattern anything like room 
for the large quantity of electric mains, in addition to water, gas and 
hydraulic mains. He did not think that the provision of a central 
authority to regulate the breaking up of streets throughout London 
would be desirable in itself or of use to the public. 

Mr. JOHN CONACHER, general manager of the Metropolitan Electric 
Supp Y Co., said he concurred generally in Dr. Kennedy’s evidence. 

The Commission adjourned. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E FOURNIER D’ALBE. | 


Electric Origin of Higidiiy. An important Paper on certain 
developments of the kinetic theory of solids is published by 
W. Sutherland. He finds that the variation of rigidity with 
temperature is a simple kinetic phenomenon, but that rigidity 
itself at the absolute zero is a purely electrostatic affair. The 
work done in subjecting an electric doublet consisting of a pair 
of electrons to a small shear is half the square of the shear 
multiplied by the original electric energy. Thus the rigidity 
of a pair of electrons is identical with their electrostatic 
energy. This demonstrates the electric origin of rigidity at 
absolute zero. At higher temperatures kinetic effects have 
to be taken into account as well as the static effects. The 
author draws some interesting conclusions. The rigidity of 
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a metal at the absolute zero must be the rigidity of its 
monatomic molecule. Atomic vibrations may be calculated 
and interpreted as an electro-mechanical analogue of the 
vibration of an ordinary magnet. The inertia of the atom 
corresponds to the inertia of the magnet, and the electric 
doublet to the two magnetic poles. The author assumes 
that the electric doublet revolves round the spherical atom 
with a velocity proportional to the absolute temperature. 
He denotes the electrostatic energy associated with matter per 
unit volume in a metal at absolute zero by W?, and at a tem- 
perature 0 by w?, and establishes the equation 


w? e? 
W 


T* 
where T is the melting point. The electric moment is given 
by the distance between the electrons, and the electrokinetic 
energy by the velocity of revolution. In some phenomena the 
total energy predominates, while in others the parts w? and 
W*0?/T? separately predominate. Each atom is equipped with 
an electrostatic doublet and what amounts to an electric 
gyrostat, both having the same axis. 
all the gyrostats vibrate in a field of electric force like a 
number of spinning tops in a field of gravity. During the 
vibrations it will sometimes happen that the positive and 
the negative electrons of two adjacent doublets come so near 
to one another that their attractions break up the doublets to 
form a new one, and liberate positive and negative electrons 
at about two molecular diameters apart. These in rushing 
together may be regarded as free, and may upset the stability 
of other doublets. Thus we must allow to each electron the 
average free time and free path postulated by Riecke. This 
dissociation is characteristic of the doublets in metals, and 
causes metallic conduction. The reason for the profound dis- 
tinction between metals and insulators is that in the monatomic 
molecule of the metal both positive and negative electrons are 
in the same atom, whereas in compounds they are generally 
in different atoms. In a metal of varying temperature the 
transmission of energy is greater from hot to cold than in any 
other direction, because the free electron carries with it the 
kinetic energy of the temperature ruling where it gained its 
freedom, and so we have the conduction of heat. 
[W. SorRERLAND, Philosophical Magazine, May, 1904.] 


Electron Theory of Spectra.—Several attempts have been 
made to find a material system which will give rise to vibra- 
tions conformable with the formule given by Balmer, by 
Kayser and Runge, and by Rydberg. Instead of seeking to 
find a system whose modes of vibration are brought into 
complete harmony with the regularity observed in spectrum 
lines, H. Nagaoka discusses a system whose small oscillations 
accord qualitatively with the regulanty observed in the spectra 
of different elements, and by which the influence of the mag- 
netic field on band and line spectra is easily explicable. The 
system consists of a large number of particles of equal mass 
arranged in a circle at equal angular intervals, and repelling 
each other with force inversely proportional to the square of 
the distance. At the centre of the circle is a large mass 
attracting the other particles, according to the same law of 
force. This *Saturnian " system differs from that discussed 
by J. J. Thomson (see The Electrician, Vol. LIL, pp. 805 and 
823) by the latter having a uniformly-charged sphere instead 
of the central particle, but the Japanese physicist evidently 
conceived his system independently. He demonstrates its 
stability, and finds that the particles must be very small 
compared to the attracting centre, in order that the 
ring may not collapse when waves of high frequency 
are propagated round the ring. The waves producing the 
spectrum lines are propagated round the ring in both 
directions. If the moving particles are electrons, a new 
term is introduced into their equation of motion by the 
presence of a magnetic field. The waves travel round a ring 
in both directions, and if the magnetic field is perpendicular 
to the plane of the orbit, the waves travel round the ring with 
different velocities, and the lines appear as doublets circularly 
polarised in opposite directions. Each series in the spectrum 
of an element corresponds to a different ring of particles. The 


In a metallic conductor 


flutings of the spectrum lines are probably due to the influence 
of one ring upon another. The modes of vibration which con- 
tribute to the instability of the system are those associated 
with the higher harmonics. This evidently lies in the region 
of small wave-lengths, and the destruction of the system will 
be easier for ultra-violet light to bring about, if the system 
will resound to these oscillations. Hence the photo-electric 
effects and ionisation of the surrounding gas. The electric 
current in a coherer consists in the stream of electrons set 
free by a penetrating electromagnetic wave. The author 
expects to be able to shed some light on the theory of lumi- 
nescence along this line of investigation. 
H. Nacaoka, Philosophical Magazine, May, 1904.] 

Conductivity and Fluidity of Solutions. —K. Hosking showed 
some time ago that in a number of aqueous solutions both the 
specific molecular conductivity and the fluidity become zero at 
the same temperature—viz., — 39°C., and that the fluidity- 
concentration isothermals and the conductivity-concentration 
isothermals all cut the axis of zero fluidity and conductivity 
respectively at the same point, representing a concentration of 
10°74 normal. The 5 now gives some further results 
obtained with lithium chloride. The conductivity of the solu- 
tion may be regarded as depending on the viscosity of the 
medium, the size of the ionic atmosphere, and the fraction of 
dissociated ions in solution. The lithium ion, which moves 
very slowly, may be considered as the centre of a larger atmo- 
sphere than the fastly moving chlorine ion, and probably with 
rising temperature the atmospheres will approach the same 
size, as Kohlrausch has observed that with rise of temperature 
the velocities of the ions tend to become equal. In the case 
of the weakest solution, the conductivity does not keep pace 
with the molar fluidity as the temperature is raised, although 
there is no combination of the ions. It looks as if the atmo- 
sphere round the negative ion increased rapidly, while that 
around the positive ion remains constant or diminishes slowly. 

[R. Hosxtno, Philosophical Magazine, May, 1904.] 


Radiation Pressure.—J. Larmor deals by a more direct method 
with Poynting’s discussion of the operation of a retarding force 
due to the back pressure of its own radiation on a moving and 
radiating body. For radiation to exert steady non-alternating 
pressure on a small body it must be of opaque material. A 
dielectric mass consisting of perfectly elastic elementary 
vibrators would not be repelled by radiation. From a perfect 
conductor the waves are turned back without sensible loss by 
degradation because the surface layer is at a node of the elec- 
tric force. There is a superficial current in the conductor 
Which gives rise to the Maxwellian repulsion by the agency of 
the magnetic field, while there is no sensible electric resistance, 
the small electric force near the node establishing the necessary 
current without production of heat. The conditions which 
here obtain for very high conductivity and short waves also 
hold for lower conductivity and longer waves. For long heat 
waves the proportionality of the absorbing powers of metals to 
the square roots of their specific resistances has been dis- 
covered by Hagen and Rubens, and explained in advance by 
Drude and afterwards by Planck. This observation carries 
the interesting result that the resistance coefficients are nearly 
the same for such heat wavesas for ordinary steady currents. 
The emitting body being opaque, the source of the radiation is 
the vibratory disturbance of electrons in its surface layer. 
These constitute a sclf-damped current sheet which is pushed 
back by the magnetic field it produces. For the same ampli- 
tude of ionic excursions in the vibrating molecule, and for the 
same periodic time, the radiation emitted per unit time is 
proportional to the refractive index of the surrounding medium. 

[ J. LARMOn, Philosophical Magazine, May, 1904.] 


New Photometer.—According to L'Ecluirage Electrique, an 
Italian engineer, Mr. Nisco, has devised a new photometer. 
It consists of a selenium cell, which, when exposed to the 
source of light to be tested, changes its resistance. It is 
stated that the resistance may vary by 10,000 ohms between 
darkness and full illumination, but the actual resistances and 
illuminations are not given by our contemporary. 
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OVERHEAD MAINS. 


The question of employing overhead mains for electric light 
and power work in this country has never received much 
prominence except in the case of trolley wires for electric 
tramways. There are two reasons for this. "The first is tho 
fact that, in the majority of towns in which electric light has 
been adopted, the size and weight of the low-pressure distri- 
buting mains is such that their suspension overground would 
not be advisable, and, so far as the high-pressure feeders are 
concerned, there are, of course, good reasons for discouraging 
overhead work in thickly-populated districts. Thus, for 
instance, although the overhead trolley system has been chosen 
for tramways in most towns in the United Kingdom, the trolley 
wire is almost invariably fed from underground mains. The 
development of electric power supply over wide areas from 
large electricity works, however, puts quite a different com- 
plexion on the matter. In this case, the area to be supplied 
frequently «consists of several thickly-populated districts 
between which are connecting links, either rural in character 
or, at all events, in the nature of suburbs where overhead 
wires would be no disfigurement and would constitute no appre- 
ciable source of danger to the inhabitants. In these circum- 
stances, the above reason for the non-adoption of overhead mains 
does not apply, and we may therefore examine the second reason 
which is the legal position of electricity supply undertakers 
in the matter. The North Wales Electric Power Bill, which 
has passed through the Committee stage in the House of Lords 
this week, will, if equally successful in the Lower House, establish 
a new precedent for sanctioning overhead work, so that the 
present is an opportune time for examining the present state 
of the law with regard to electric light and power mains. 

Under the Electric Lighting Act of 1882, which was not 
modified in this respect by the Act of 1888, an undertaker 
desiring to employ overhead wires has first to secure the 
sanction of the Local Authority in its district. The undertaker 
has no appeal againstthedecisionof theLocal Authority, whether 
the latter be a Provincial Borough, an Urban District Council 
or only a Rural District Council. Having obtained this sanction 
the undertaker has then to obtain the consent of the Board of 
Trade and must also conform to the Board's regulations in 
the manner in which the lines are constructed ; but the 
number of cases in which the preliminary sanction has been 
granted has been so few that the existing Board of Trade 
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regulations with regard to “aerial lines " are practically a 
dead letter, and at present each particular case is treated by 
the electrical adviser to the Board of Trade upon its merits. 
We may mention in this connection, however, that a revision 
of the whole code of regulations is pending, and that the 
inclusion in it of new rules for overhead wires may be confi- 
dently anticipated. Even when the Local Authority is itself 
the undertaker, overhead lines have been used only in 
isolated instances—the town of St. Helens being, we believe, 
the only one in which there is au appreciable section of the 
overhead distributing main connected to the electric lighting 
network. The Board of Trade has also recently consented 
to the use of certain overhead mains by the Beckenham Urban 
District Council. A few non-statutory electric light companies 
(that is to say, companies not working under Provisional 
Orders) have erected overhead wires, notably at Larne 
(Ireland), Hampstead (London), Finchley and Northallerton. 
The Special Acts obtained by the majority of the electric 
power companies have obtained slightly wider powers, how- 
ever, than those conferred under Provisional Order. Under 
these, the absolute veto enjoyed by Provincial Boroughs and 
Urban District Councils with respect to overhead wires is 
retained, but power of appeal to the Board of Trade is given 
should a Rural District Council “unreasonably " withhold its 
consent. In the Gloucestershire Electric Power Act, however, 
there is no appeal to the Board of Trade, but only to the 
Gloucester County Council in such an event ; and in nearly 
all cases the County Councils have power of veto with regard 
to overhead lines on their main roads. No overhead mains 
have yet been erected under these Acts, however, but the 
Gloucestershire Electric Power Co. has obtained the necessary 
consent for some overhead routes, and the Board of Trade has 
approved of the plans of Mr. G. L. ADDENBROOKE, the Com- 
pany's consulting engineer, in this respect. 

If, however, the North Wales Electric Power Co.’s bill 
passes the House of Commons without material change, a new 
condition of affairs will be created in that part of the country. 
Under this Bill the Company is granted leave to erect 
overhead wires subject to the consent of the Borough 
Council, Urban District Council or Rural District Council, 
as the case may be, but this consent must not be unreason- 
ably withheld in any of these three cases, and the Board 
of Trade is again appointed arbiter in case of dispute. 
This, it will be seen, considerably extends the powers of 
the Company as compared with previous Acts. The Company 
will be given an opportunity—not only in Rural Districts, but 
also in Urban Districts and Provincial Boroughs—to erect over- 
head lines, unless reasonable cause can be shown by the Local 
Authority why these wires should not be erected. As the 
House of Lords Committee, in deciding in favour of these 
overhead wire clauses, was undoubtedly influenced by the 
general character of the scheme, which differs widely from 
previous ones, a general review of its scope will not be out of 
place. Reference may also be made to the map which we 
publish in our special Parliamentary report this week. 
From the figures given before the Committee and endorsed 


by Sir DoucLas Fox, it will be seen that the project. 


is one for water-power utilisation comparable in magnitude 
with some of the large hydro-electric installations " which 
have been so successful on the Continent and in America. 
Those familiar with the pieturesque country around Snowdon 
will remember the curious lake, Llyn Llydaw, which is passed 
when ascending the mountain on the eastern-side from Pen-y- 
Gwryd. This mountain lake is situated considerably over 
1,000ft. above the Nant Gwynant valley, where the power station 
will be erected near Llyn Gwynant. The latter lake is on the 


main road between Portmadoc, Beddgelert and Bettwys-y- 
Coed, along which a line-of light railway is being con- 
structed. It is stated that a fall of 1,150ft. will be obtainable, 
and that, in conjunction with a second power station at 
Llyn Eigiau, no less than 12,000 H.P. will be available. At 
present, of course, there would not be demand for so much 
power in the valleys around Snowdon, but by utilising over- 
head wires power can be distributed economically over a far 
wider area, offering many inducements for the establishment 
of works desiring to avail themselves of cheap power supply. 
Moreover, there are one or two quarries in the Company's 
area in which considerable economies could be arrived at by 
the substitution of electric power for hand or steam driven 
machinery. At Lord PENRHYN’s famous slate quarries at 
Bethesda, for instance, electrically-driven rock drills could be 
adopted with great advantage, and there are many other possible 
applications of electricity for pumping and haulage on so large 
a scale that enormous saving in power and labour could be 
effected. We trust, however, that in choosing the routes 
and general design of the pole lines, an endeavour. will be 
made not to cause any blemishes upon the natural beauties of 
Snowdon and the surrounding country, for, in view of the 
advantages of overhead transmission in cases such as these, it 
is of the utmost importance that as little prejudice as possible 
against it should be created. 


TBAM-RAILS AND RAIL BONDING.* 
BY PERCY S. SHEARDOWN. 
(Concluded from page 96.) 


The “Thermit” Process.—In order to make plain the Thermit 
process of welding, it will be first necessary to explain what thermit 
is, and mention a few of its chemical characteristics. 

Thermit consists of a mixture of oxide of iron and aluminium, 
but aluminium besides its well-known property of its light weight 
in the gross, has also some other very remarkable characteristics, 
the one which concerns the process most being its great affinity for 
combination with oxygen, but it cannot combine with oxygen, or 
what we may call rust up, at ordinary temperature like iron, but 
when once it is raised to the ignition temperature, the combustion 
is very intense, both in the temperature and light given off, and 
also in the heat developed. 

Prof. Boys writes as follows on the heating combustion of 
aluminium :— 


Heat of Combustion of Aluminium.—Having spoken generally of the 
great heat of combustion of aluminium, I shall next give some figures to 
make our idea more precise. Instead of comparing the heat generated 
by the combustion of llb. or 1kg. of a material, it is more convenient 
for the purpose of comparison to choose a number of pounds or kilo- 
grammes that combine with 16lb. or kilogrammes of oxygen, 16 being 
the atomic weight of oxygen. Richards in his work on aluminium gives 
such a table, and the same figures may be deduced from Lupton's handy 
little table, from which it appears that magnesium heads the list with 
145,860 large calories set free by the combustion in oxygen of 24-4kg. of 
magnesium. This is followed by aluminium, 18kg. of which, in com- 
bining with the same quantity of oxygen, set free 130,500 calories. The 
metals of the alkalies and of the alkaline earths follow close. A long 
long way behind come ordinary metals and hydrogen, while carbon, our 
best fuel, is far behind. Of ordinary metals, iron is of special interest to 
us. Thirty-seven kilogrammes in becoming Fe40; give out 63,700 calories, 
or absorb this amount of heat in being reduced again. If the reduction 
is effected by the action of 18kg. of aluminium, the heat developed will 
be 130,500-63,700 = 66,800 calories. As 71kg. of material are involved — 
i.e., as nearly 1,000 calories are set free per kilogramme of mixture—the 
temperature attained must be several thousand degrees if the mean 
specific heats of aluminium and iron through that great range of tempe- 
rature and the latent heats of fusion are at all comparable with those of 
ordinary materials. 


Prof. Boys also mentions that Wyborg has made some calcula- 
tions on the matter, and has come to the conclusion that the 
temperature reached in the fusion of thermit is about 3,000°C.: 
temperature of aluminium is 1,157; copper, 1,929; cast iron, 
1,960; steel, 2,790; wrought-iron, 2,912; platinum, 3,227. 


* Paper read before the Dublin Local Section of the Institution of 
Electrical Engineers, April 14th. 


146 


THE ELECTRICIAN, MAY 13, 1904. 


So we see that the Thermit system of producing a welding heat is 
simply a chemical process or reaction, Fe O, being robbed of its 
oxygen by the more greedy aluminium, which becomes aluminia ; 
the charge when put into the crucible is fired by means of a small 
quantity of a finely-divided peroxide of barium and aluminium, 
which is easily ignited with a match or by burning a little mag- 
nesium; the action takes place very rapidly, the reduction of 20lb. 
of thermit taking under one minute ; the light produced is intense, 
objectionable for the eyes even in daylight. 

When the reaction in the crucible has just taken place, we have 
the aluminia, or aluminium oxide, which is much the lighter, float- 
ing on the top, and at the bottom of the crucible, not cast iron, but 
wrought iron, the whole at a temperature of about 8,000°C. This 
heat is employed in welding in two ways: if the metal is poured 
from the crucible, the aluminium slag comes out first, runs into the 
mould formed round the article to be welded, and, coming in contact 
with it, chills a little and forms a kind of film round the article to 
be welded, which prevents the molten iron which follows from 
getting in contact with the article being welded; in this case the 
heat of the thermit is only employed. "This process is employed in 
butt-welding pipes, angle iron, &c., where an accumulation of metal 
round the joint is not required, arrangements being made by clamps 
or other means to produce the proper pressure between the parts 
when welding temperature i8 attained. 

The second method of using thermit and which is the one 
employed in rail welding is to run the melted thermit from the 
bottom of the crucible.: In this case the iron comes in contact with 
the rails first. It will, if this process is carried out with the proper 
precautions, melt the surface of, and adhere to, the rails, becoming, 
in fact, a single piece with them, and if the slag follows the iron, it 
will fill up the upper part of the mould, and the whole rail from top 
to bottom will be brought to a high and uniform heat. Now the 
temperature is so great that thermit iron running in this way at 
once melts through the rails where it meets them. The tempera- 
ture is, in fact, unnecessarily high. To reduce it, and at the same 
time increase the quantity of which a given charge of thermit will 
yield, Dr. Goldschmidt has adopted the practice of mixing with the 
thermit about 15 per cent. by weight of wrought iron in small 
pieces such as punchings. Now, thermit will be found to contain 
very nearly half its weight of iron, the whole of which is available 
as iron, so that when 15 per cent. of iron is added, the yield of 
thermit becomes two-thirds iron. Tramrails which weigh 100lb. 
to the yard require for a complete and satisfactory weld about 
22lb. of thernnt, and, so, nearly 14lb. of iron available to 
form a strengthening shoe at the joint; and shoe not bolted or 
clamped, but absolutely one with the rails, and though it has 
been melted, not of cast iron, but of what is in reality a very mild 
steel or melted pure iron, free from carbon and, therefore, soft 
and malleable. 

Compared with the costly and elaborate plant required by either 
the electric system of welding rails or the Falk system of casting, 
the apparatus required for the Thermit system is conspicuous by its 
exceeding smallness. The outfit consists of a crucible, which is not 
made of the material used in ordinary crucibles which are heated 
from an external source, but consists simply of an inverted cone of 
perforated sheet-iron casing lined with lin. or more of magnesia. 
The crucible is stood over the rail on an ordinary tripod placed so 
that when the crucible is tapped the metal will run properly into 
the mould formed round the ends of the rails. The moulds are 
simply sand moulds of the right form, such as are used in foundries. 
Before the moulds are put round the rail joint the ends of the rails 
are carefully cleaned, and if they do not butt tightly, a section of 
rail is driven in between them. The rails on each side of the mould 
are tightly gripped between clamps connected by powerful screws, 
and after the metal has been poured and the rail ends have been 
brought up to welding temperature the screws and clamps are 
tightened up, and by this means a pressure is obtained between the 
ends of the rails. 1n this way a butt weld is formed between the 
ends of the rails, which helps greatly in securing the desired rigidity. 


The foregoing is the fullest description of the three processes 
which I have been able to write within the time at my disposal, but 
in closing I should like to offer a few remarks. 

The Falk system of cast welding has undoubtedly been a success in 
the States, and was employed between 1896 and 1900, but since then this 
process has been apparently more or less ousted by the electric weld- 
ing process. One of the drawbacks to the continued commercial success 
of the cast welded joint appears to have been the size of the equip- 
ment required and the fact that it came expensive unless a large 
number of joints could be poured at one time, which often proved 
inconvenient. With regard to breakages, these appeared to be 
sinall from evidence from various sources I have examined, not 
more than from 4 to 14 per cent. 

The electrical conductivity appears to be good, better, indeed, than 
the usual allowance of copper bond; the process has been employed 
to a certain extent on the Continent and in England—at Norwich 
and Coventry. 


With regard to the electric welding process, this is a good example 
of the determination with which Americans will expend energy, 
time and money on any new process which they believe can be 
made a commercial success. The Johnson Company, who were the 
predecessors of the Lorain Company, are said to have expended in 
the neighbourhod of £200,000 in various experiments in connection 
with electric track welding, though up to the beginning of 1897 the 
process could not be called a practical success. In the earlier 
experiments the splicing bar was simply a short slab of steel extend- 
ing out a few inches on each side of the joint, and was welded up 
solid, and the resulting troubles were, first, the head of the rail got 
so hot that it was softened owing to the heat producing a physical 
alteration in the composition of the steel, and, secondly, the rails 
used frequently fracture, the fracture practically always occurring 
through one of the old fish bolt holes. 

Until the nature of the apparent change could be understood the 
company withdrew from the field and entered upon an exhaustive 
series of experiments. Various methods of heat treatment after the 
weld was made were tried and discarded. Finally, Mr. H. F. A. 
Kleinschmidt, in endeavouring to prevent the spread of heat after 
the weld is made, discovered a very simple process which entirely 
overcomes any change in structure of the steel, and produces a weld 
of the greatest toughness and strength. The process consists in 
making weld from a boss on a bar instead of from a flat bar. As 
the boss is the only portion of the bar which comes in contact with 
the rail, all the heat is contracted at that point. As soon as a weld- 
ing heat is reached the current is cut off, and, simultaneously, a 
heavy pressure is exerted directly over the weld and artificial means 
provided for hastening its cooling while under pressure. The com- 
paratively cold portions of the bar surrounding the boss prevent the 
more plastic metal from spreading, and the heavy pressure so con- 
fines it that in cooling there is no chance of coarse crystallisation. 
In other words, the effect is exactly the same as hammering or 
working the steel. 

With reference to the Thermit system of welding, this is a most 
interesting process, and one which would appear to have a great 
future before it, not only for the electric welding on street rails, as 
this is only one of the many applications to which it has and can 
be put. In some of its other applications it is practically without a 
rival, Among other purposes for which it has been found useful 
are casting metal round fractures in large shafts, welding of broken 
bosses on rolls, repairs to broken teeth on gear wheels, for pipe 
welding, for use with molten iron in order to prevent blowholes in 
castings, to drive out gases and impurities and to render the metal 
more fluid in pouring, for steamship repairs, for making small 
castings, &c. 

The credit of the invention of the Thermit process appears 
popularly accredited to Dr. Hans Goldschmidt, a German, and to 
him, indeed, belongs the credit for seeing the commercial opening 
for such a process and for patiently developing the same. But 
according to Prof. Boys, the history of thermit dates back to 1894, 
when Claude Vautin, of the City of London, made use of aluminium 
mixed with metallic oxides to effect a corresponding reduction of 
metals. He found on mixing aluminium in a finely-divided state 
that these bodies, with the mixture, when heated in the crucible to 
a sufficient temperature, would react as already described. Two 
years later Mr. Vautin appears also to have patented the method of 
igniting the cold mixture by the aid of either burning magnesium 
or by means of a special ignition powder. As far as can be ascer- 
tained, Vautin could do nothing with his invention in England, and, 
as usual in these cases, English manufacturers appeared blind to its 
possibilities. At all events, the first practical use of Vautin's mixture 
appears to have been made in Germany by one Robert Deissler. 

Several rail joints made by this process are under test on our last 
extension on the Drumcondra line, and so far appear to have 
satisfied expectations. With regard to the process as carried out, 
it appeared, while making an excellent joint, that the arrangements 
for directing the molten metal from the crucible to the pouring hole 
in the mould wanted more development in order to make it perfect, 
as it was not uncommon for the metal to strike the head or the 
check rail on its way to the mould, and melting the rail where it 
came in contact with it. 

With regard to the electric conductivity, I may say that from 
tests I have made the conductivity of a length of rail with a joint 
appeared as good, and in some cases better, than a similar length of 
rail without a joint. 

According to the remarks one hears, it appears that it is popu- 
larly supposed that the welding of the joints on the Dalkey line 
is believed to have been undertaken in order to prevent what the 
publie suppose to be & waste of current through leakage. I need 
hardly state to iny present audience that there is no such thing as 
waste of electric current. All the current generated and sent out at 
the power station has to find its way back there; but, of course, 
there may be a considerable amount of waste in the pressure at the 
joints if the conductivity of these is not reduced to a minimum ; but 
with the ordinary bonding processes it is quite easy to maintain 
good electric conductivity. without depending upon fish-plates. The 
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reason why the Dalkey line has been equipped with electrical fish- 
plates is that, when put down in 1894, although the rails were of 
good quality and road-bed good, the method of fishing the joints 
was decidedly too light for the weight of the cars and the speed at 
which they run. The joints became depressed, and with this and 
many others it was a case of prevention is better than cure. 
Though the permanent way departinent tried several remedies, 
such as heavier fish-plates, sole-plates, &c., the joints were still 
deteriorating ; and it appeared as if the joints would become hope- 
less long before the body of the rail itself was worn out, and, conse- 
quently, the present method was used, the depressed rail.joints 
being raised as far as possible, or in some cases made a little higher 
and then welded in position and levelled off with the emery grinder. 
Although the bump at the joint has not entirely disappeared, it is 
much improved, and, moreover, as the joint is solid and the rail 
practically continuous with no fish-plate nuts to slack back, there is 
every hope that the joints, at all events, will deteriorate no further. 

Before closing the Paper, I think I had better make a few remarks 
about what is known by some people as expansion theory, or by 
others, who have made experiments and found their fears relieved, 
known as the expansion bogey, for, otherwise, [ am sure I shall have 
a great many inquiries as to what will happen when the rail gets 
heated up when we next get a summer. 

It is well known that on steam railways, where the rails are 
subject to wide variations of temperature, care has to be taken to 
arrange for the expansion of the rail, and it must be remembered, 
first of all, that the conditions under which a railway line and a 
tramway line are subjected to heat are perfectly different. In the 
railway line the whole of the line is exposed to the heat of the sun, 
and except for the side grip of the wedges in the chairs there is 
nothing in the way of side pressure to prevent the rails from 
expanding or contracting throughout their whole length. 

Now, with regard to the tramway rail, the tread only of the rail is 
exposed to the heat. Even in these latitudes, under a hot sun, the 
rails, when exposed, will get too hot to bear one's hands on; but it 
is strange when buried that the total range of temperature to which 
they are exposed will not exceed 15 to 20deg. 

A bar of steel, when warmed 1°C., wil become longer by 11 
millionths of its length. It can be calculated that if a steel bar is 
warmed 1*C. and at the same time compressed longitudinally with 
a pressure of 318lb. to the square inch it will not change its length 
at all, and if warmed 10deg. and compressed with a force of about 
14 tons it will still retain its original length ; and what is this on a 
steel rail that will stand a pressure of 20 to 25 tons per square inch. 
In practice the grip of the setts and concrete exert a greater pressure 
per unit length than is necessary to prevent this extension or com- 
pression except at what may be known as the free end. Of course, 
the grip of the setts depend, to a certain extent on the material they 
are grouted in with, and for this particular purpose I should say 
cement concrete is far superior to pitch, which, being a liquid or semi- 
liquid, will yield to a continuous pressure, but in practice, probably 
even on & hot day before the rails could have moved to any extent 
the evening would have come on and the rails cooled down again. 

With regard to buckling, the setis on each side of the roadway and 
the holding of the setts on the bottom flange proves quite enough to 
prevent the rails from shifting in this way. The only place where 
I should consider it dangerous to have solid joints on tramway rails 
laid in the usual method would be at the apex of a curved bridge 
such as one might meet over a canal or river, especially where there 
were long lengths of straight line on either side of the bridge, as 
under such conditions it is quite possible that the rails might rise 
from the road bed; but the prevention in this case is obvious i. e., 
leave the joints on the bridge unwelded, and, if possible, provide for 
expansion joints at these places. | 


A brief discussion followed the reading of the Paper. 


Prof. THRIFT referred to the difficulty in many people's minds as to 
the expansion of rails, and pointed out that with rails welded by the 
electrical method expansion of the rails would only result in the dimi- 
nution of the tension on the joint, and asked whether tests had been 
made of the strength of welded joints. 

Mr. GILLIES said he observed that the temperature attained in the 
Lorain system was so high that the abutting rail ends sometimes melted, 
and this was a difficulty that would have to be dealt with. He thought 
that an objection to this system was that in a new equipment no power 
would be available for welding. He asked whether any difficulty was 
experienced in the water-cooling of the jaws, and whether the circuit- 
maker wag of special design. 

Mr. W. TATLOW asked for the relative costs of the three methods and 
& comparison with that of copper bonds. 

Mr. SHEARDOWN said in reply that the electrically-welded joint was 
far stronger than the rail itself. He said that the Dublin United Tram- 
way Co. had had about 4,000 joints made and only five fractures had 
occurred. In these five cases the fractures occurred in the rail itself out- 
side the joint, but obviously the strength of the joint depended greatly on 
ihe material in the rail itself. No difficulty, he said, was experienced in 
securing an adequate circulation of cooling water, and the circuit-breakers 
were of the standard type. In respect of cost, he gave the following 
figures : — The Lorain system costs 25s. per joint, and a guarantee of at 


least 2,000 joints has to be given to the Lorain Company. The com- 
any, however, does not remove and replace setts, nor carry out the pre- 

minary clearing necessary before the application of the sand blast; and 
the additional cost for this work amounts to about 108. per joint. The 
Falk system costs £1 per joint, and in this case also a guarantee of 
2,000 joints is required, with the same work excluded as by thé Lorain 
Company. The Thermit system also costs £1 per joint, the cost of the 
thermit being 1s. per pound, or in large quantities 10d. 


THE SOUTH-WESTERN POLYTECHNIC. 


Last Friday night, May 6th, Lord Cadogan distributed the prizes 
and certificates to the students of the evening and day classes of the 
South-Western Polytechnic, Chelsea. Afterwards Mr. R. C. 
Antrobus (who occupied the chair) presented Mr. Tomlinson, who 
retires (rom the post of Principal, with an address, accompanied by 
a testimonial, on behalf of the governing body. 

This annual prize distribution—the eighth, by the W&y— Was 
made the occasion of the formal opening of some new buildings, 
including a great hall, a bricklayers' workshop, photographic rooms 
and extensions to the mechanical and electrical laboratories. Before 
giving a description of the latter as they now stand, reference may 
be made to the conversazione, which took place last Saturday. An 
interesting programme had been prepared for the visitors, who 
appeared in large numbers and evidently fully enjoyed and appre- 
ciated the various scientific demonstrations, gymnastic and musical 
displays and the various exhibits. As might be expected, the lectures 
on radium by Mr. S. Skinner, the new principal, attracted special 
attention. The exhibits in the physical laboratories included some 
beautiful demonstrations with Crookes tubes and Röntgen- ray 
photography was successfully carried out in another part of the 

uilding. Of equal interest were the numerous experiments and 
demonstrations simultaneously going on in the electrical, mechanical, 
chemical and other departments. 

Amongst the exhibits was a variable speed gear by Mr. L. Hamp- 
son. This ingenious device consists of a four-throw crank, which, 
by means of suitable connecting rods, sets four arms in'o a rocking 
motion. Each arm carries a sliding block, which can be moved up 
and down the rocking arm by a suitable lever arrangement. 
These blocks are connected by rods to four free-wheel devices. 
mounted side by side on the axle, which it is intended to drive at 
variable speeds. The rocking motion is transmitted from the arms 
by way of the blocks and the connecting rods to the free-wheel 
devices. One crank only would obviously impart to the driven axle 
an intermittent motion, but the action of four cranks, displaced by 
90deg. from one another, results in a practically uniform rotation. 
The four-throw crank is assumed to be driven at a constant angular 
velocity, and the angular velocity of the variable-speed axle is 
gradually varied through the whole range of operation by moving 
the blocks on the rocking arms up and down in the way indicated. 
If the blocks are at the extreme end of the arms, for instance, the 
arc through which the free-wheel device is rocked is a maximum, 
and the speed is at its highest. If, on the other hand, the blocks 
have been moved quite near to the fulcrum of the rocking arms, 
then the arc of oscillation, and consequently the speed of the axle, 
is small. 

The following is a brief description of the mechanical and elec- 
trical departments of the polytechnic as at present extended :— 

In the boiler house there are two large boilers and one small 
boiler of the vertical type, used for experiment only. One of the 
large boilers is of the Lancashire type, and capable of evaporating 
5,0001b. of steam per hour. It is fitted with Meldrum's forced 
draught. The other, a dry-back marine type of boiler, has an 
evaporative capacity of 9,000lb. of water per hour. It is worked 
with induced draught, and is provided with a Green economiser. 
Water is fed into the boilers by three feed pumps—viz., a Pearn 
compound Cameron, à Weir and a Worthington duplex pump. 

In the engine room and the mechanical laboratory are some six 
steam engines and three gas engines, each fitted up with the various 
auxiliary arrangements necessary for obtaining indicator diagrams, 
for applying brake tests, and so on. Each steam engine has a 
separate condenser, and one of the gas engines is fitted with 
magneto-ignition. Amongst these engines is a 70 H. . Willans 
compound engine, directly coupled to a seini-enclosed Lahmeyer 
dynamo. Another steam generator set consists of a 35 1.H.p. Allen 
compound tandem engine and a Lahmeyer dynamo. Most com- 
plete arrangements have been made for testing these sets in all 
manners, both when running condensing and non-condensing. A 
number of fuel calorimeters and similar apparatus, as well as an 
apparatus by Lahmeyer for testing the relative qualities of lubri- 
cating oils, are provided. 

An electrically-driven fan, a 50-ton Riehle testing machine, a 
5-ton Olsen bending machine and other similar apparatus provide 
ample means for the student to supplement experimentally his 
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theoretical knowledge of various branches. Some lathes and machine 
tools are also to be found in the mechanical department. 

The electrical department is divided into various rooms, accord- 
ing to the work carried on. There is a large laboratory, a smaller 
laboratory for more advanced students, a dynamo room, two photo- 
meter rooms, a wiring shop and two workshops. The large 
laboratory, which may be used by some 100 students simultaneously, 
is fitted up with a home-made switchboard, from which the various 
testing tables may be fed with current from the mains running 
through the building, or from a small accumulator battery, or from 
any dynamo which is running. This room is well equipped with 
the usual ‘apparatus and instruments for carrying out all customary 
electric measurements. Of electric meters, both of the continuous 
and alternating-current type, there is quite a number. The electric 
equipnient also includes some traction permeameters, a Ewing curve 
tracer, a Carpentier hysteresis meter, a secohmmeter and so on. 
In the smaller laboratory is a set of standard measuring instruments, 
including a Kelvin balance. 

The dynamo room is equipped with the usual electric machines, 
instruments and appliances, and the way in which the various 
things have been grouped, so as to allow of each machine and 
instrument being coupled (mechanically or electrically, as the case 
may be) to any other, is specially noticeable. Some 20 electric 
machines are to be found in the dynamo department, and the 
sectional drawings of most of them, together with their principal 
electrical dimensions, are hung near them on the wall. These 20 
machines include all well-known types of continuous-current and 
alternating-current motors and dynamos. A 6kw. motor-generator, 
used for furnishing single-phase, two-phase or three-phase current 
at frequencies ranging from 25 to 100 cycles per sec., is of special 
interest. The continuous-current motor has a speed variation of 
4 to 1, and, in order to minimise sparking, auxiliary poles, wound 
with a number of series turns, are placed in between the poles 
proper. This set is equipped with a pneumatic speed indicator, con- 
sisting of a number of radial tubes, which are directly rotated by 
the motor shaft, and a vacuum gauge. The air in these tubes is 
expelled by centrifugal force, and the vacuum thus created is a 
measure of the speed of rotation. There are also a number of 
transformers, including one made by the students themselves. 


CORRESPONDENCE. 


o — 


COMPLETION OF THE PRACTICAL SYSTEM OF UNITS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: My attention has been called to a letter from Prof 
David Robertson, at p. 25 of The Electrician of April 22nd, con 
taining proposals for the completion of the practical system 
of units; and I have found it well worthy of careful study. 
The proposed changes involve— 

I. The selection of units of mass, length, time and magnetic 
permeability that will give the ohm, volt, &c., without the 
introduction of arbitrary multipliers ; and 

II. So altering the units of permeability and permittivity 
as to make Heaviside's “rational ” formule applicable. 

Problem I. can be directly attacked in the following way :— 

Let the required units be m grammes, / centimetres, £ seconds, 
and a permeability A times that of vacuum. / must be 1 to 
satisfy the relation between the coulomb and the ampere. 

The ohm is 10° C.G.S. units, and is also 1 I times the 
C.G.S. unit; hence 

% 4 uv vo ) 


The coulomb is one-tenth of a C.G.S. unit, and is also ni) 
times the C.G.S. unit; hence 


mug and mliy2107, . . . (2) 
(1) and (2) give, by multiplication, 
mie 1 . . . . . . . (8) 


a condition which is satisfied by m= 10%, I= 10?—that is, by 
the kilogramme and metre. 

(1) with /— 10? gives 

psslU5. ra # & 3 (4) 
Hence, with the kilogramme and metre, we are to employ a 
unit of permeability 107 times the permeability of vacuum; 
and the permeability of vacuum must be called 10-7. 

Again, the capacity in vacuo of a sphere of lem. radius is 
(8x 10 of 10° farads, or is 5 107" farads. The capacity 
of a sphere of 1 metre radius is 100 times as great, or 
is v 107? of a farad. But the capacity of this sphere (since 


its radius is the unit of Scu is numerically equal to the 
permittivity of vacuum, which is, therefore, 3 10. 

As regards problem II.; if Q is the numerical value of a 
certain charge of electricity in the ordinary system, and Q' its 
numerical value in the “rational” system, we have, for the 
mutual repulsion of two such charges, at distance r, the two 
expressions Q/Kr? and /r Kr; K and K’ denoting the 
permittivity of the medium in the two systems. As the 
repulsion is a force, and is estimated by momentum divided 
by time, its numerical value is the same in the two systems ; 
hence the two expressions are to be equated, and we have 
Q?/K = AK. 

We wish to retain the coulomb as unit of charge ; hence 
Q and Q' are identical, and we have K 24rK'. The new 
numerical value K' for a given medium will, therefore, be 
1/47 of the old value K, and the permittivity of vacuum is to 


be changed from j 107? to 3 10-9, This agrees with Prof. 
7T 


Robertson’s calculation. 

Exactly similar reasoning applies to the mutual attraction 
or repulsion of two magnetic poles, the permeability A taking 
the place of the permittivity K. For the unit of pole-strength 
or quantity of magnetism to remain unchanged we must have 


u 4. 


The new numerical value „ for the permeability of a given 
medium will be 1/47 of the old value, and the permeability of 
vacuum will be changed from 10-7 to 1/471077. This result 
differs from Prof. Robertson's. 

When the “rational” values of permittivity and permea- 
bility are employed, in conjunction with the kilogramme, metre, 
and second, the capacity of a condenser is area/thickness 

x permittivity ; and theinduction B within a longhelix carrying 
a current is (ampere-turns per unit length) x permeability. 

I have verified the statement that when the units employed 
as fundamental are coulomb, metre, kilogramme, second, there 
wil be no fractional exponents in the dimensions of the 
electrical and magnetic units ; and I incline to the adoption of 
the coulomb rather than the ohm because a specified number 
of grammes of silver is à more matter-of-fact thing than a 
resistance. Moreover, it does not vary with temperature, as 
a materialised resistance does. 

The name kram would not do for kilogramme ; it sounds too 
much like gramme. The best name is kilog, and the name 
metre might with advantage be shortened to met. It would 
then neither clash with mefer in the sense of gas meter, 
voltmeter, &., nor with tho metre of poetry.—Yours, &c., 


Ealing, May 9. J. D. EVERETT. 


MUNICIPAL APPOINTMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I have had the privilege of being chosen as one of the 
“short list” for several borough electrical engineer appoint- 
ments, and I wish to protest against the publication of the 
names and other particulars of such selected candidates. In 
my opinion, such applications are private and confidential, and 
publication, except in the case of the successful candidate, 
is a distinct breach of confidence. The result may be very 
serious friction between a candidate and his present employer, 
and the knowledge of such a possibility will, doubtless, cause 
many a suitable man to refrain from applying, and so prove a 
distinct disadvantage to the authority advertising. 

The writer does not expect that this letter will result in the 
practice being discarded, but he asks you, Sir, to consider the 
question of refusing the use of your columns for such a 
purpose. JAEN 

To those who may be answering advertisements of this class, 
he suggests that they endorse their application “ Private and 
Confidential." 

Another matter against which I wish most emphatically to 
protest 1s the appointment of men at a salary lower than that 
advertised. Only last week the writer was interviewed, and 
two of the candidates were asked if they would accept a lower 
sum ; one at least agrecd, and was duly appointed. This, Sir, 
I submit is a most immoral proceeding, happily infrequent, 
but several such instances have come to my knowlege. 
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Personally, I should not have accepted the lower salary had 
I had the option, and when I say that the only item towards 
the expenses allowed was the railway fare, and that in my 
case the journey could not be made in less than two days, it 
is clear that the unsuccessful candidates were induced to incur 
expenses and inconvenience without having a chance of being 
in the running.—Yours, &c., MODULUS. 


May 10. 


PARLIAMENTARY INTELLIGENCE. 


— — 


NORTH WALES ELECTRIC POWER BILL. 
OVERHEAD WIRES PERMITTED. 


The consideration of this bill by the Committee of the House of Lords 
presided over by Lord Clifford of Chudleigh was continued on Friday 
last week. 

Mr. HUXTABLE, of the firm of Messrs. Haynes, Blytbe and Huxtable, 
solicitors to the bill, who was the first witness, was cross-examined by 
counsel for the opponents as to the publication of the prospectus of the 


Scale of Miles 


0 5 10 15 


— —— 


> eee 
— „ s A 


— 


SEY 
BEAUMARIS Sx — 5 
AU P PENMAENMAWR 
enten p: 
v4 x 
77 BANGOR 
— jj f 
£j PORT DiNORWIG AA BÉTHESDA . n 
P ad iV s 
EOLLANRWST 
ED 


ANGYE 


X 
md 
y 


* 
"des — 
` * 


X ^ 
b] m ht 


- 
LA 
1s 
i 


SGARNARVON AE. 7, 


j LLANBERIS 7. 


IC A RN AR 
- | i * Snowdon & É 
PEFS OWaNTLLE 


—SARNAR VON iV 
— INAS 
= | 


= SSS BR MdL . 


gr RLVOR ‘ 


j 


Ar / 7 CRICCIETH Ls. 

E T uc RET S 
Cx J we E 4 J 

—CPWHUHEE XC ( 7o | 

— M E R | 0 N JC T 
P f 


C A S PENRHYN A4 
T^ 7t UDRAETH N 


TREMANDOC 
BAY 


j 


BARMOUTH YO -Z  DOLGELLEY 
Cc ier 
* ldris 


a ee Se ee Se ee — er, —ÀN 


-- 9 


company and the arrangements between the promoters and the Portmadoc 
Company. He detailed the list of subscribers, most of whom he knew 
personally, and all of them, he said, were persons of financial stability. 
Lord Penrhyn was in favour of the scheme, and the clause granted to him 
was merely to protect his rights as a landowner. If the company could sell 
its current at an average price of 14d. per unit, a dividend of 30 per cent. 
could be paid. This was a good return if the company could earn it, but it 
did not follow that sufficient energy would be sold to secure such a return. 
As the limited liability company already formed had power to subscribe 
to the capital of the Parliamentary company for which powers were now 
sought, the control would be in the hands of the limited liability com. 
pany, but it would have to conform to all the restrictions placed upon 
the parliamentary company. The power station at Llyn Llydaw would 
be on the lands of the limited liability company, but the one at Llyn 
Eigiau would be the property of the statutory company. The main 
object in issuing the prospectus of the North Wales Electric Power and 
Traction Co. was to fulfil the regulations of the Companies Act of 1900 
and also those of the Stock Exchange and was not largely to secure subscrip- 
tions. As had already been stated in evidence, subscriptions from the 
public to any extent were not anticipated. With regard to overhead 
wires, a clause had been given to the Carnarvon County Council giving 
it a right to be heard as to the matter in respect of main roads. 

The CHAIRMAN said the Committee were of the opinion that some 
such clause should be inserted in the bill. 

Mr. E. N. HUMPHREYS, an accountant at Chester who has been 
employed by the promoters to discover the possible power users in the 
northern parts of the area, said there was a very general disposition to 
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welcome the company. In Anglesey, gas was between 5s. and 6s. per 
1,000 cubic ft., yet, nevertheless, a large number of gas engines were 
being used. The local authorities were prepared to take electric light at 
a reasonable price. The general result of his enquiries was that there 
would be a very good demand for power. With regard to the position of 
local authorities within the arca already having a supply of electricity of 
their own, he considered that by their taking a supply in bulk from the 
company, many of them would be helped out of their present bad financial 
position. 

Sir DOUGLAS FOX, one of the engineers to the promoters, said that 
when he was first consulted as to the generation of the electrical energy 
for the South Snowdon, Portmadoc and Beddgelert Railway, he at once 
realised that the promotors had not grasped the fact that there was an 
enormous water power available. He pointed this out to them, and the 
result was that they had taken £90,000 capital in the present concern. 
He approved the estimates and concurred in the evidence of Messrs. 
Ferranti, Swinton and Harper. He considered that the boundary of the 
scheme should remain as it was, so that it would march with that of the 
North-Western Electricity and Power Gas Co. for the purpose of a mutual 
supply of current later on. This latter would be in the public interest. 
The proposal] to leave out the small portion of Flintshire which was 
included in the bill he could not understand, as it would leave that small 
portion of territory between the two power companies unprovided for. 
The mileage of tramways and light railways which it was proposed to 
work was 20 miles, and owing to the steep gradients it would be 
impossible to work them by any other 
power than electricity. This had been 
proved before the Light Railway Com- 
missioners. 

Ue- examined: One great convenience 
in having the boundaries of the areas of 
electric power companies joining up was 
with reference to the supply of current to 
tramways running across the boundary. 
He thought that eventually the whole of 
| the country must be mapped out by such 
power companies, 

Mr. BAGGALLAY, K.C., in stating 
that this was the case for the promoters, 
said that the opposition of the Carnarvon 
County Council had been settled with, 
as also had that of the Conway Cor- 
poration and Penmaenmawr, the latter 
only retaining the right to discuss 
clauses. 

The opposition to the scheme was then 
gone into. 

The Hon. J. D. FITZGERALD, K.C., 
addressed the Committee on behalf of 
the Flint County Council, the Rhyl 
Urban District Council and the St. 
Asaph Rural District Council, all of 
whom, he said, objected to being 
included in the area of the company. 
No substantial reason had been put 
forward for overriding the views of the 
| local authorities. No witnesses had 

been called for the promoters from this 
| district, and it was practically admitted 
| that there were no possible customers 
there to-day. 
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Mr. H. LLOYD, K.C., for the Con- 
way Corporation and the Colwyn Bay 
Urban District Council, also objected to 

FA | inclusion in the area on the ground that 
— those places were residential districts 

and seaside resorts. Dealing with the 

question of overhead wires, he emphasised 

the point that in no power bill ever yet passed had Parliament put urban 
district councils under the condition that the promoters sought here — 
viz., that their consent should be dispensed with at the discretion of 
the Board of Trade. It had always been done in the case of rural 
ep councils, but he resisted being put in the same position as the 

atter. 

Mr. RAM, K.C., for Penmaenmawr, said that the only point between the 
promoters and himself was on the question of overhead wires, and he 
asked to be put upon the basis claimed by Mr. Lloyd. 

Earl of LAUDERDALE: Would not the appeal to the Board of Trade 
safeguard you against any of the dangers? —No, I think not, my lord, 
because the Board of Trade would not know the particular circumstances 
of the district. 

Mr. BAGGALLAY pointed out that this was not 80, as Mr. Ram could, 
at the Board of Trade inquiry, use the same arguments as those he was 
using now, supported by local evidence. He was not producing any 
evidence now. 

Mr. RAM replied tbat the proposal of the promoters was to alter the 
present state of the law on this point. He had a veto at present, and he 
wanted to retain it. 

Mr. M. WHITE then addressed the Committee with regard to cutting 
out Llandudno from the area of the company. 

Mr. KEEN argued to the same effect for the Carnarvon Corporation. 

After a short deliberation, 

The CHAIRMAN said that the Committee found the preamble proved. 
In answer to a question, his Lordship stated that this decision included 
the question of overhead wires. 
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LONDON COUNTY COUNCIL TRAMWAYS AND 
IMPROVEMENTS BILL. 
On Friday Mr. Compton Rickett's Committee of the House of Commons 
resumed consideration of this bill. Tramways No. 4 and 10 were dealt 


with. 

Mr. ERSKINE POLLOCK, K.C., for the promoters, desoribed the two 
lines in question. No 4 is a double beginning near Goose Green, in the 
East Dulwich Road, joining a tramway terminating at the point which 
was authorised in 1902. The route of the new line was along the East 
Dulwich-road to the south, over the deserted line of the London, 
Dulwich and Camberwell Tramways Co. for a short distance, and ending 
at Peckham Rye, near Stewart-road. The length of the line would be 
1 mile 3:18 chains, and the estimated cost was £42,050. The consent of 
the Camberwell Borough Council had been obtained, and a question of the 
statutory width of the road at a certain point along the Rye had been settled. 
There was opposition from the frontagers, however. Line No. 10 commenced 
in Lordship-lane from the termination of a line authorised in 1902, and 
continued to Forest Hill station. The cost of the tramway would be 
£51,000, and that of the widening £21,250. but the Camberwell and 
Lewisham Borough Councils would pay one-third of the latter. The only 
opposition here, also, was by frontagers. 

Evidence was called as to the sufficiency of the estimates, widenings, 
&c. The service proposed is a six-minute through service from Forest 
Hill to all the southern approaches to the Thames bridges. 

Mr. LEWIS COWARD, K.C., for the frontagers on both lines, protested 
against the construction of the lines on the ground that not suflicient 
public advantage would be gained to justify the destruction of the 
amenities of a quiet residential district. 

On Monday the evidence of the frontagers against the line was heard. 
The chief point of the evidence was that, in the view of the witnesses, the 
line would not repay the cost of construction, and that, i£ constructed, it 
would considerably depreciate the value of property in the district. 

The Rev. A. DREW, vicar of St. Andrew's Park, Peckham Rye, 
declared the tramway to be the most stupid proposal ever put forward by 
the London County Council, which, he added, was saying much. 

Mr. MOON, K.C., on behalf of the London County Council, said that 
they were willing to allow the London, Camberwell and Dulwich Tramway 
Co. to run over the reconstructed line at present in the hands of the 
company upon arbitration terms. 

The GHAIRMAN announced that the Committee were unanimous 
that tramway No. 10 should be passed. With regard to tramway No. 4, 
this would be passed subject to the insertion of a clause for the protection 
of the London, Camberwell and Dulwich Tramways Co., and also on the 
condition that certain extra road widenings were made. Continuing, 
he said that a report had been received from the Home Office as to the 
effect upon the present congested condition of the Westminster terminus 
which the sanctioning of new lines would have. It was impossible 
for the Committee to interfere with the rights of the London County 
Council in this respect, although it was one upon which it might make 
suggestions. Such a suggestion might have application to other portions 
of a M also, and therefore it was a matter which could not be decided 
offhand. 

Mr. POLLOCK, for the Council, thought the action of the Home Oftice 
was without precedent, and appeared to be something of an attempt to 
dictate a course of proceedings to the Committee. 

The CHAIRMAN said he did not think the Committee could resent the 
action of the Home Office, as it was only put forward as a suggestion for 
the consideration of the Committee in the interests of the public. 

Mr. POLLOCK then opened that part of the bill relating to tramways 
Nos. 11, 12 and 13, which were in Deptford and Lewisham. The cost of 
tramway No. 11, in connection with which there were extensive widenings, 
would be £109,710, and of the widenings £104,000. The line would be a 
double-line track, 2 miles 5 furlongs in length, beginning near the junc. 
tion of Park-road and Standstead-road in the borough of Lewisham, and 
terminating in the Lewisham High-road by a junction with tramway No. 12. 
A third of the cost of the widenings would be borne by the Deptford and 
Lewisham Borough Councils. Tramway No. 12 was 14 miles in length, 
coupling up Lewisham with New Cross, and would cost £58,000 for the 
tramways and £22,500 for the widenings, to which also the local 
authorities contributed. No. 13 was about 1 mile long, running from 
High-street, Lewisham, to High-road, Lee. It would cost £45,000, and 
the necessary widenings would incur the expenditure of an additional 
£131,000, to which, however, the Lewisham Borough Council would 
contribute. 

Local evidence in favour of the lines was then taken. 

On Wednesday, evidence in favour of tramways Nos. 11, 12 and 13 was 
taken, the witnesses inoluding Mr. G. 8. Warmington, the Mayor of 
Lewisham. 

Mr. FITZMAURICE said that the statutory width of 931ft. between rail 
and kerb would not be obtained where one of the lines passed under the 
railway bridge in Brockley-lane, but this was only for a distance of 60ft., 
and the contraction would amount to 24ft. on one side only. Although 
the Borough Council had expressed a wish that the road should be 
widened, their assent had been obtained without this being a condition. 

Mr. ROSKILL, K.C., then addressed the Committee on behalf of the 
frontagers with regard to tramway N^». 11, making the usual arguments 
against the disturbance of the amenities of the district and the general 
non-utility of the line. 

The CHAIRMAN, referring to the Home Office report referred to above, 
said that the Committee would not take upon themselves the responsibility 
of establishing a precedent for a '* deal"' between promoters and the House 
of Commons in relation toa bill already passed on consideration of some- 
thing to come. Such a precedent should be establshed by the House 
itself, For the information of the House, however, he would at some 


later stage ask for evidence from the Home Office as to the effect of the 
sanction of these new lines upon the Westminster terminus. The Com. 
mittee found (the preamble of the bill proved with regard to all the 
Lewisham sections—i.e., tramways 11, 12 and 13, with the condition that 
under the Brockley railway bridge the lines should be interlaced so as to 
secure the statutory 94ft. on both sides. 

Mr. MOON, K.C,, then described tramways 15 and 16, which were in 
the parishes of Woolwich and Plumstead. 

Mr. FITZMAURICE stated that for a space of 583yds. along the 
length of Woolwich Arsenal there would only be a space of 14ft. between 
the cars and the railings. 

The CHAIRMAN stated that the Committee did not view this narrow 
space with great favour. 

On Wednesday, the Committee sanctioned this line with the condition 
that there should be 3ft. between the cars and kerb alongside the Arsenal, 
and also that the Woolwich Tramways Co. should be safeguarded against 
any alterations in their line until terms of purchase for the whole under- 
taking were settled. Tramway No. 16, which was unopposed, was also 
sanctioned, with the condition that an undertaking given to the Police 
and Sanitary Committee when the Erith Tramways bill was passed last 
year to make a junction with those lines should be fulfilled. 

Mr. ERSKINE POLLOCK then dealt with tramway No. 5, which was 
& double line connecting up the north and south systems of the London 
County Council tramways, via the Blackwall Tunnel. The line would 
begin in Trafalgar-road, Greenwich, by a junction with the existing 
tramways there, and terminating in the East India Dock-road by a 
junction with the Commercial-road tramways, which would be the first 
portion of the northern system to be electrified. The total cost was 
estimated at £75,710, and the only opposition was from frontagers. 
The police authorities, however, put forward objections to the tramway 
through the tunnel. 

After hearing evidence, the CHAIRMAN said that the Committee had 
decided not to sanction the tramway in the tunnel, but would be prepared 
to hear further evidence if it was decided to proceed with the remaining 
portion of the tramway. 

Mr. POLLOCK replied that the Council certainly did desire to go on, 
and that, in view of the Committee’s decision as to the tunnel, the 
frontagers had withdrawn their opposition. 

Mr. HENRY, Chief Commissioner of Police, who gave evidence by 
request of the Committee, spoke with regard to the increased congestion 
at Westminster Bridge in view of the new lines which were being 
sanctioned, and suggested that the terminus there should be put back to 
the east of York-road. This bad been put forward by a predecessor of 
his, but had always been objected to by the London County Council. 
If his suggestion were carried out, it would mean that the terminus 
would be set back for a distance of 90yds. 

Yesterday it was stated that, as the proposed tramway through the 
Blackwall Tunnel did not go beyond the approach to the tunnel on the 
north side, the lines proposed under tbis section of the bill would be 
confined to a short extension of the existing lines on the south side of 
the river, stopping at the entrance to the tunnel there. 

The CHAIRMAN said the committee formally passed the preamble of 
this portion of the bill. 

Tbe question of à small road widening at Nine Elms having been 
3 m favour of the Council, this concluded the whole of the sections 
of the bill. | 


MIDDLESBROUGH, STOOKTON AND THORNABY 
TRAMWAYS. 


This bill came before a Committee of the House of Commons, of which 
the chairman was Mr. Henry Hobhouse, on Monday. 

Mr. BALFOUR BROWNE, K.C., who appeared for the promoters, 
with Mr. Roskill, K.C., Mr. Lewis Coward, K.C., and the Hon. Evan 
Charteris, said that the bill proposed extensions of the existing tram- 
ways which were owned by the Imperial Tramways Co., totalling some 
5 miles. The new lines would commence with a junction at the existing 
terminus in Middleshrough, and continue eastwards through Ormesby, 
South Bank and Grangetown, stopping at Eston Grange Station 
on the North-Eastern Railway. At two points along the route level 
crossings would be abolished and bridges substituted. At the point 
where the line ran into Grangetcwn there was a subway already 
existing, under the railway, and this would be reconstructed so 
that the tramway could run through it. All the necessary consents 
of the local authorities had been obtained. The opposition to the bill 
was chiefly from owners of toll gates along the road where it was pro- 
posed to put the tramways. Practically the road was in the hands of 
private owners, who received a revenue from the tolls, and at present there 
were three gates where a toll had to be paid. The proposal of the com- 

any, although a new one with regard to tolls, was a fair one, he thought. 

he bill asked to be allowed to take an easement over the roads, and to 
make compensation to such an extent that the tolls now charged to 
private vehicles should not be charged to the tramways. At the close of 
counsel’s speech several objections were taken by the opponents on 
technical grounds to the bill proceeding, the argument being that the 
consent of the road authorities had not been obtained. 

Mr. BALFOUR BROWNE said that he did not admit that the private 
owners of the road in question were road authorities, but even if this were 
so, he had the necessary two-thirds consent. 

On Wednesday the Committee decided that the necessary consents had 
been obtained, and that the bill should proceed. 

Mr. HUGH BELL, an ironmaster of Middlesbrough, gave evidence in 
favour of the tramways. He said that some years ago a syndicate had 
been formed by himself and all the private road owners who now opposed 
the bill to construct these tramways. If this proposal had been proceeded 
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with it would have meant a change of cars at Middlesbrough. Mr. 
Clifton Robinson, however, had agreed with the syndicate to take over 
their proposals and to pay £1,500, the expenses which had been incurred. 
An agreement to this effect was signed last year, and if the lines were 
sanctioned they were to be constructed within five years. 

Cross-examined by Mr. TALBOT, he said he thought the best way out 
of the difficulty with regard to the tolls was a reasonable composition 
between the promoters and the owners. 

Mr. CLIFTON ROBINSON, managing director of the Imperial Tram- 
ways Co., who are the owners of the line, detailed the history of the 
undertaking and gave figures to show the increase of passengers since the 
advent of electric traction. Last year 96,000,000 passengers were carried 
over the existing lines. With regard to the present extensions, the bridge 
over the railway at the boundary of Middlesborough, which it was pro- 
posed to build, would abolish a most dangerous level crossing, and the 
tramway company were building this at an expenditure of £22,000. The 
lmes would cost some £90,000 to construct. 

Local evidence was then called in favour of the tramways. 

Yesterday, the case for the opponents was gone into. 

Mr. ERSKINE POLLOCK, K.C., for Middlesbrough Coporation, said 
that although only 325yde. of the proposed extensions were inside Middles- 
brongh, he must ask for protective clauses. These would relate to the 
question of the diversion of the roadway over the bridge, the supervision 
of the borough surveyor, and so on, but his preamble opposition was in 
respect of the terms of purchase. The bill proposed a term of 30 
years, purchase to take place asa going concern. The Corporation of 
Middlesbrough had power to purchase the existing lines within the 
borough in 1918, and what he asked was that the small addition in 
Middlesbrough now sought should be purchased at the end of 21 years 
under the terms of the Tramway Act of 1870, or if the Corporation 
desired to purchase it in 1918, it should be so purchased as a going concern. 

Mr. CLAUD BAGGALLAY, K.C., for the owners of the Middlesbrough 
estate, one of the owners of the toll rights upon the road where the 
tramways are proposed, asked the Committee to state that it should be 

left to an arbitrator to decide what amount per car should be paid as toll. 
If this was not sanctioned he should ask that it should be left to an 
arbitrator to decide what compensation should be arranged. 


BBJECTION OF OLAUSE AUTHORISING COMPETITION 
WITH A POWER COMPANY. 
RADCLIFFE TRAMWAYS AND IMPROVEMENT BILL. 


The Police and Sanitary Committee of the House of Commons, pre. 
sided over by Mr. Heywood Johnstone, considered this bill on Monday. 
Mr. Wedderburn, K.C., appeared for the promoters with Mr. Keen, and 
the only opponent, the Lancashire Electric Power Co., was represented 
by Mr. allay, K.C. 

Mr. WEDDERBURN, K.C., in opening, said that Part II. of the bill 
dealt with tramways, and Part IV. related to electric supply. The bill pro- 

to construct certain new tramways in addition to those authorised 
by the Radcliffe Tramways Act of 1900. These latter lines had not, in 
accordance with the Tramways Act of 1870, been commenced within a 
year and completed within two years of the passing of the 1900 Act, but 
an agreement had been come to with the Bury Corporation as to the work- 
ing of the whole of the tramways undertaking. The effect of this was 
to lease the undertaking for 30 years, the Radcliffe Urban District 
Council constructing the permanent way and supplying the electrieal 
energy, and the Bury Corporation electrically equipping and working the 
tramways. He would therefore ask the Committee to confirm that agree- 
ment. Clause 46 asked for powers to supply electrical energy to tramway 
undertakings adjoining Radcliffe. The cost of the whole of the lines 
would be £79,394, and it was proposed to spread this over 30 years, the 
period of the lease. Part IV. of the bill, under clause 45, empowered the 
District Council to supply electrical energy in “bulk” to authorities 
outside the district. It was against clauses 45 and 46 that the Lanca- 
shire Electric Power Co. were appearing. An application had been 
received by the Radcliffe District Council from the Whitetield District 
Council for a supply, and it was felt that, being in a position to do so, 
the Radcliffe Council should have the authority to supply electricity in 
"bulk." Clause 45 was an ordinary one and had been inserted in several 
bills last year. The Lancashire Electric Power Co. was not in & position 
to supply electrical energy, in the first place, and in the second place he 
contended that the company had no monopoly in this area. 

Mr. BAGGALLAY, K.C., for the Lancashire Electric Power Co., said 
he would not contest clause 46 if it were restricted to the connecting links 
proposed by this bill. 

Mr. WEDDERBURN agreed to this, but stil asked for clause 45, 
giving power to supply electrical energy for general purposes in *' bulk " 
outside Radcliffe. 

Mr. MILLS, the clerk to the Council, proved the preamble of the bill. 

Mr. W. ROTHWELL, engineer to the Council, stated that the elec- 
tricity works of the Radcliffe Council would be opened in about a month. 
The proposal under clause 45 was really a proposal to extend the boun- 
daries to Radcliffe, and it was considered that it would be advantageous 
for the electricity works if a supply in bulk could be given in the manner 
asked. 

Mr. F. E. GRIPPER, for the Lancashire Electric Power Co., said the 
contract for the first generating station of the company in Radcliffe 
amounted to £400,000, and the buildings would be complete in Sep- 
tember. The attempt of the Radcliffe Council was to pick out the best 
districts around their area and leave the company to be obliged to supply 
in the more unremunerative areas in the locality. 

Mr. BAGGALLAY, in addressing the Committee, said that a similar 
clause to the present clause 45 had been struck out of the Willesden and 


Wood Green bills last year. He contended that the proper sphere of 
trading for a municipality was, prima facie, within its own area. The 
question of rate-aided competition also came in in a discussion of this 
question. 

Mr. WEDDERBURN, in reply, quoted precedents in the other direction, 
and argued that the Lancashire Company or any other power company 
had no monopoly in their areas. The Lancashire Company sould not 
supply electricity any cheaper than the local authority, and it was, there- 
fore, desirable that the traders should have the cheapest supply. 

After a short deliberation, 

The CHAIRMAN said the Committee did not intend to decide whether 
or not electric power companies had a monopoly in theirown area. Each 
case must be decided upon its merits. In thecircumstances of this case, 
the Committee would restrict the operation of clause 45 to the district 
of Ainsworth. If the district of Outwood was added to the area of 
Radcliffe later on, it should apply also in that case. With regard to 
Whitefield, the Committee did not think the clause should be allowed, 


SUPPLY OF ELECTRICITY BILL. 


This bill, which was read a first time in the House of Lords on April 28, 
and was given in full on p. 102 of our last issue, is down for second 
reading in the House of Lords to-day (Friday). 


OTHER ELECTRICAL BILLS. 


A number of bills of electrical interest were before the Unopposed Com- 
mittee of the House of Lords last week, and they were all, with ‘the 
exception of one, reported for third reading. The Bournemouth Cor- 
poration Tramways Eill seeks to construct tramways and tramroads, 
to extend the time for the construction of authorised tramways, to 
run omnibuses within and beyond the borough and to enter into 
agreements with the Christchurch Corporation for working tramways, 
&c. The Lothians Electric Power Bill authorises the incorporation of 
a company for establishing electricity works for the supply of elec- 
tricity in bulk in the county of Midlothian (excluding Edinburgh, 
Leith, Stow, Heriot. Fala and Soutra) and portions of the counties 
of Haddington, Peebles and Lanark. The sites scheduled for gene- 
rating stations are at Kingsknowe, Lasswade, West Linton and 
Auchengray. Some particulars of a possible amalgamation with the 
Fife Power Co. were given in our issue of Jan. 8, p. 462. With regard to 
the agreements between the company and the local authorities Lord 
Balfour of Burleigh thought that further consideration was necessary, 
and a decision was postponed. The Derbyshire and Nottinghamshire 
Electric Power Co. Bill takes powers under its bill to acquire from 
undertakers provisional electric lighting orders and to apply for and 
carry into effect sach orders, to authorise alteration of capital and 
increase of borrowing powers, to pay interest out of and commissions on 
issue of capital, to subscribe to capital issue of and lend moneys to 
other companies, &c. The Leicestershire and Warwickshire Electric 
Power Bill seeks to extend periods limited by 1902 Act, to remove restric- 
tions as to erection of generating stations, to acquire provisonal orders 
and elevtricity undertakings, to pay interest or dividends on shares during 
construction, &c. 

The North-Western Electricity and Power Gas Bill was dealt with by 
the Unopposed Committee of the House of Commons on Friday last week. 
Power is sought to acquire additional lands for generating stations, to 
remove restrictions as to the erection of stations, to acquire electricity 
undertakings by agreement, &c. 

In the House of Lords on Thursday last week the Clyde Valley Electric 
Power Bill was read a third time. On Monday the Wolverhampton Cor- 
poration Bill was read a second time, and the Leicestershire and Warwick- 
shire Electric Power and Derbyshire and. Nottinghamshire Electric Power 
Bills were read a third timeand passed. On Tuesday the Baker Street and 
Waterloo Railway Bill was read a second time. The West Riding Tram- 
ways Bill was read a third time and passed. 

In the House of Commons on Monday the Lancashire Electric Power 
Bill was read a second time. On Tuesday the Crystal Palace Gas Bill 
was read a third time and passed. 

A number of electric lighting provisional order confirmation bills have 
been dealt with during the past week. Bills to confirm orders relating to 
Barry, Gainsborough, Kirkby-in-Ashjield and Glastonbury have been passed 
by the Unopposed Committee of the House of Commons and reported for 
third reading. Other bills relating to an extension of the Hudder:/i :ld 
area, Bishop Auckland, Sunderland, Bath Rural, Chippenham, Newquay, 
Penzance, and Tavistock have been passed by the Standing Orders Com- 
mittee and reported for second reading in the House of Commons. 

The Glasgow Corporation has been granted a provisional order under 
the Private Legislation Proceduce (Scotland) Act for an exteneion of its 
tramway system. The new lines are some 9 miles of single track in 
length and will run along the Barrhead and Kilmarnock Roads. 


MBTRIO SYSTEM (WBIGHTS AND MEASURES) BILL. 


Lord Belhaven's Committee of the House of Lords resumed the hear- 
ing of evidence in connection with this bill last week. 

Mr. H. H. CUNYNGHAME, C.B., assistant secretary in the Home 
Office, spoke as to the difficulties which might arise if clause 6 were 
allowed to remain in. This clause perpetuated the provisions of carlier 
acts to the effect that all contracts not made out in conformity with the 
metric system were void. Such a provision was very dangerous. If 
every contract not based on the metric system were to be absolutely 
void, the act might become very unpopular. The opinion of the Home 
Office was that a reasonable fine would be suflicient to cause the act to be 
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enforced. He should like to see a provision that all weights and measures 
in shops should conform to the metric system. 

A number of witnesses were then called representing the agricultural 
industry, who expressed various opinions as to the utility of the system. 
The Committee subsequently sat in private. 


TUNBRIDGE WELLS TELEPHONE CHARGES' 


In the House of Commons on Friday last week, Mr. GRIFFITHS- 
BOSCAWEN asked the Postmaster-General whether his attention had 
been directed to the fact that, notwithstanding that it was laid down in 
the licence of the National Telephone Co. that they may not charge 
a rental of more than £6 per annum for exchange facilities in the Tun- 
bridge Wells area, they were demanding from their subscribers a sum of 
£6. 5s. per annum, on the ground that the 5s. represented the stamp 
duty ; and if so, would he state whether such action was a contravention 
of the terms of their licence, and whether the company had the right to 
take away a subscriber's instrument if the subscriber refused to pay the 
additional 5s. 

Lord STANLEY, in a printed reply, said that the National Telephone 
Co. was under no obligation, so far as its licence was concerned, to 
limit the charge in the Tunbridge Wells area to £6 per annum. The 
limits of charge for an unlimited local exchange service were £10 and 
£5 17s. 6d., and the company might, under its licence, charge any sum 
within those limits. The agreement between the Corporation of Tun- 
bridge Wells and the company for the transfer of the Corporation 
telephone system did, he understood, contain a provision as to the 
company's future charges to subscribers who had joined the Corporation 
system, but he was not prepared to offer an opinion as to the effect of 
that agreement in relation to the demand of the National Telephone 
Co. that stamp duty on agreements for an exchange service shall be 
paid by subscribers. 


A NEW SINGLE-PHASE MOTOR. 


An interesting patent for Improvements in Single-phase 
Alternate-current Motors" (No. 3,705, November 7, 1903), 
has just been published. The 5 are Messrs. Crompton 
& Co. and Rudolf Goldschmidt. The following is the com- 
plete specification: — 

As single-phase alternating- current motors as hitherto made have not 
been so satisfactory as continuous- current motors, or as three-phase 


alternate - current motors as regards starting torque, the object of this 
invention is to provide a single-phase alternate-current motor which shall 


have a much larger starting torque than those hitherto made and more 
nearly approaching the starting torque of a continuous-current series- 
wound motor. To obtain this object, some single-phase alternate-current 
motors have been made in the past fitted with commutators. By our 
invention we obtain even a better starting torque than in motors of this 
class, with the advantage that we do not have a commutator, but only a 
collector with a small number of parts, and which must of necessity give 
sparkless collection. 

Our invention is based on the well-known law, in accordance with 
which a closed coil of conducting material placed in an alternating 
magnetic field will set itself in such a position as to enclose the smallest 
possible number of lines of magnetic force. A closed coil, C (Fig. 1), 
suspended, pivoted or mounted on an axle within a two-pole magnetic 
field, FF, excited by an alternating current in the coils SS, so that its 
plane makes an angle with the direction of the lines of force, will have a 
current induced in it and a force exerted upon it tending to set it with 


its plane parallel to the lines of force. When the coil is moved into this 
position the inductive action ceases and the carrent in the coil falls to zero. 

In order to obtain continuous rotation, the circuit of the coil must be 
automatically broken as soon as the plane of the coil lies parallel to the 
lines of magnetic force. This can be done without fear of sparking, as 
no current flows in the coil when it is in that position. The breaking or 
opening of the circuit may be effected by means of & collector ring con- 
sisting of two segments, PP, to which the two ends of the coil are 
connected and which rotate with the coil. 

In the case of a coil 33 in a two-pole magnetic field each segment 
should subtend an angle of about 90deg. Two brushes, BB, connected 
together electrically, either directly through the lead L, or through resis- 
tances, choking coils or condensers, and placed (in the case of a two- 
pole magnetic field) at opposite ends of a diameter, must be provided and 
fixed so as to rub on the two segments of the collector ring. These 
brushes must be so placed, and the exact angle subtended by the seg- 
ments of the collector ring must be such that the coil C will be short- 
circuited, or partially short-circuited, by the brushes BB whilst passing 
through any two opposite quadrants of a circle, and will be on open 
circuit while passing through the other two quadrants. 

If sufficient momentum is provided in the revolving coil itself, or parts 
attached to it, to carry it through that part of its revolution in which it 
ig on open circuit, such an apparatus will constitute a simple form of 
single-phase alternate-current motor, in accordance with our invention. 

In order to avoid the disturbing effect of the armature reaction the 
poles of the field magnet may be split, in the middle, by an air or other 
non-magnetic gap, or a short-circuited winding be inserted in them. 

In order to be independent of momentum for obtaining continuous 
rotation, and in order to avoid all electrical and mechanical irregularities, 
we prefer to employ several rotating windings, or coils, instead of one. 
These coils would be situated equidistant from one another, and the 
segments of their collector rings and the brushes belonging thereto would 
be so situated, relatively to one another and to the coils, that the coils 
become short-circuited or partially short-circuited as soon as they enter 
under the poles of the magnet, and are open-circuited again as soon as 
they pass the centre point of the poles of the magnet. 

The actual construction of the machine may either take a form similar 
to that of a continuous-current machine—i.e., a magnet ring of lami- 
nated iron with a number of inwardly projecting laminated poles and a 
cylindrical armature having & core of laminated iron with the coils 
mounted thereon, or it may take the form of an alternate-current induc- 
tion motor, having the primary, or exciting, winding spread out over the 
inner circumference of an annular magnet and with a cylindrical arma- 
ture rotating therein, having a laminated iron core, with the coils mounted 
thereon. With certain numbers of armature coils it is unnecessary to 
have as many collecting rings as coils, as the segments belonging to the 
several coils may be combined into a single eubdivided collecting ring. 

For simplicity only a two-pole magnetic field has been mentioned herein 
above, but in carrying out our invention we may also use field magneta 
with more than two poles. We bave also only made mention of cylin- 
drical armatures, but armatures of the disc type, or of the hollow cylinder 
type, may also be used in carrying out cur invention; and although we 
have only spoken of the armature revolving, we may in oarrying out our 
queen arrange the motor to have a etationary armature and revolving 
field. 


The claims are :— 

1. The construction and use of single-phase alternate-current motors 
having armatures consisting of a coil or coils, with or without a laminated 
iron core, the said coils being capable of rotation in a magnetic field 
excited by an alternating current, and so arranged that the coil (or each 
coil if more than one) is, or are, short-circuited or pena | short-circuited 
during a part of each revolution only, substantially as and for the purpuse 
described above. 

2. The construction and use of single-phase alternate-current motors 
having armatures and magnetic fields as described with reference to 
claim 1, but in which the armatures are fixed and the fields revolve. 
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LEGAL INTELLIGENCE. 


PE TTR, 


Metropolitan Electric Supply Oo. (Ltd.) v. Marylebone 
Borough Oouncil. 


This case was mentioned to Mr. Justice Buckley in the Chancery Divi- 
sion on Friday last, when defendants applied for an extension of time 
until June 20 for performing their obligations under the judgment against 
them for the specific performance of their agreement to take over the 
electric lighting of the borough. 

Mr. FLETCHER MOULTON, K.C., stated that the bill now before 
Parliament would shortly be passed, and that the London County Council 
had agreed to the proposed loan. Defendants offered to pay £5,000 down 
and £5,000 on or before June 20. 

Mr. CRIPPS, K C., for plaintiffs, agreed to the proposed extension of 
time, and said plaintiffs were wishful to proceed amicably, but called the 
Court's attention to the fact that, since the last application for extens:on 
of time, they had spent large sums on the works which would be for the 
benefit of the defendant Corporation, and that the balance of the capital 
expenditure owing by the defendants amounted to £28,752, and it was 
anticipated that a further £10,000 would be expended by June 30. 

His lordship extended the time, defendants to pay the two sums of 
£5,000 as offered, 
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New St. Helens and District Tramways Co. (Ltd.) v. the 
Assessment Oommittee of Prescot Union. 


In the High Court on Monday, the Lord Chief Justice, Mr. Justice Wills 
and Mr. Justice Kennedy heard an appeal against a poor-rate made on 
June 9, 1902, on the company’s land and tramways in St. Helens. The 
appeal was to the general Quarter Sessions for the county of Lancaster, but 
by consent a special case was agreed for the opinion of the High Court. 
Appellants were rated for land and tramways, 10 miles 44 chains, at a 
gross estimated rental of £3,165 and a rateable value of £2,110. The 
company are lessees from St. Helens Corporation of certain electric 
tramways. The generating station, cables, wires, poles, &c., had been 
provided by the Corporation, who also supplied electric power to other 
companies than appellants, and also to two pumping stations of the Cor- 
poration by means of the same electrical equipment, and by means of cables 
and wires through which appellants’ cars derived their source of supply. 
These additional supplies were given through those cables without the 
knowledge or consent of appellants, but after they became aware that 
the wires were being used by the Corporation for the purpose of supply- 
ing current to other consumers they wrote calling attention to the fact 
that the cables which were laid for the purpose of the tramway system 
were being used for suppplying other companies, and asked what allow- 
ance the Electricity committee proposed to make to appellants. The 
reply was a resolution that The tramways company be allowed 
an annual rebate of £3 in respect of such user.” The quarterly 
accounts of the Corporation to Sept. 30, 1902, showed that an 
allowance of £5 was made to appellants in respect of the supply 
of current to one of the outside consumers for 20 months, but no 
allowance was made in respect of four otber cases. The tramway 
poles were in some cases used for attaching lamps to light the public 
highways, but the cables and wires for lighting the lamps were 
independent of those used for supplying power to appellants’ cars. 
The appellants had no control of the generating station, and all the 
equipment is kept in repair by the Corporation. On behalf of appel- 
lants it was contended that they were not in occupation of the 
posts, cables and wires or any part of the equipment through which 
electrical power was supplied to the tramcars. For respondents it was 
contended that appellants had, in fact, the exclusive and paramount 
control of the whole electrical equipment; that the poles, wires, cable 
and equipment were annexed to and formed part of the tramways of 
which appellants were rateable, and, therefore, the net annual value 
thereof ought to be taken into consideration in determining the annual 
value of the tramway and premises. 

The question for the Court was whether appellan!s were rateable in 
respect of the post, wires, cables and equipment, and whether the net 
annual value thereof ought to be taken into consideration in determining 
the net annual value of the appellants’ premises. If the Court decided 
in the negative it was arranged that the rate should be amended as 
follows:—The gross estimated rental to be reduced to £1,500 and the 
rateable valueto £1,000. If otherwise, the rate was to be confirmed or 
the Court make such order as it thought fit. 

The LORD CHIEF JUSTICE held that the Corporation and not the 
appellants were the occupiers of the poles, wires, cables and equipment, 
and, therefore, the rate must be reduced to the sum agreed upon. The 
other judges agreed. 

Leave to appeal was granted. 


— 


Smith v. Pare. 


In the King's Bench Division this week, Mr. Justice Lawrance and a 
special jury have heard an action, brought by Dr. E. A. C. Smith, 
specialist in electro-therapeutics, against Mr. W. L. Pare, to recover 
charges for professionally attending defendant's wife and damages for 
assault. Defendant admitted the assault, and counterclaimed, for 
damages for alleged unskilful treatment. 

Mr. DUKE, K.C., said plaintiff was a medical man who had for 
many years devoted his attention to the application of electricity, 
and particularly to the action of X-rays in the treatment of cancer. 
He attended defendant's wife for six weeks, partly in London and 
partly at St. Leonards, and his claim was for 100 guineas. He 

been assaulted by the defendant, and claimed damages. Defendant 
counterclaimed for damages, alleging that his wife had been impro- 
perly treated, that X-rays were used without his consent and had 
eaused her pain and injury, and that he had incurred great expense for 
medical attendance and nursing. The learned counsel described the state 
of affairs in relation to the health of Mrs. Pare when plaintiff was called 
in as desparate, and said that the X-rays were used with the hope of 
effecting a cure. The treatment was gradually having the desired effect, 
and was, in fact, the sole method that could have had any beneficial effect 
at all. The “burns” which resulted from the treatment were a possible 
and very probable incident of such treatment. 

Dr. A. H. GREGG, superintendent of the X-ray department of St. 
Thomas’ Hospital, said that X-rays had been proved to have a beneficial 
effect on external symptoms of cancer, and he was aware of a few cases 
where they had mitigated the pain of internal cancer, but he had never 
known of a case of cancer being cured by them. 

Dr. HENRY HUXLEY, for the defence, said he had been Mrs. Pare's 
medical attendant for 12 years. He did not consent to the X-ray treat- 
ment. He raised no objection to the high-frequency treatment because 
he knew it could do no harm, although it would have no good effect on 
cancer. There was no evidence yet of X-rays having any beneficial effect 
on deep-seated cancer. The X-ray treatment might destroy external 
cancer. He refused to meet plaintiff because he thought he must have 
known of the circular advertising his treatment, and in the medical pro- 
leg ion advert: sing was a breach of etiquettc and regarded as disreputable. 


Sir VICTOR HORSLEY said Mrs. Pare had a growth of a suspicious 
nature, but it certainly was not cancer. Mr. Pare asked him if high- 
5 currents would do his wife any good, and he said that in his 
opinion they would do neither good nor harm. It was a well- ascertained fact 
that X-rays were absolutely useless for internal cancer. The utmost that 
could be expected from the exposure of the nodules to the rays was that 
they might shrink and disappear where they were local and superticial. 
He had used X-rays for superficial cancer of the skin. His experience 
was that with internal cancer they neither mitigated the pain nor altered 
the course of the malady. 

The case was concluded yesterday, when 

The jury found that defendant did not consent to the X-ray treatment, 
and that the treatment was improper, negligent and unskilful. For the 
assault they awarded plaintiff 40s.,and on the counterclaim awarded 
defendant £100. 

As defendant had paid in 403. in respect of the assault, judgment was 
entered for him both on the claim and counterclaim, with costs. 


National Electric Traction Oo. (Ltd.) 


In this matter, before Mr. Justice Buckley on Tuesday, counsel stated 
that petitioners’ debt had been paid, and he asked leave to withdraw. This 
was agreed to ; but another creditor supporting the petition was ordered 
to be substituted, and the petition will come on next week. 


Bradford Tramways and Omnibus Co. 


In the Chancery Division on Tuesday, Mr. Justice Buckley held that 
Mr. J. W. Courtenay was entitled to prove damages for breach of con- 
tract in the liquidation of this company. It appeared that in January, 
1900, the company entered into & contract with Mr. Courtenay, allowing 
him, on payment of a certain rent, to advertise on the vehicles of the com- 
pany. The tramways had been at the time leased by the Corporation to 
the company, and the lease expired at the end of January, 1903. The Cor- 
poration, under a special Act of Parliament, determined the lease about a 
year before the contract would have expired, and Mr. Courtenay had, 
therefore, lost the benefit of the lease and his three years’ contract with 
the company. 

Mr. BUCKMASTER, K.C., for the liquidator, submitted that the per- 
formance of the contract having become impossible by the passing of the 
Act of Parliament, the contract could not be enforced against the com- 
pany as the act had relieved them of responsibility. 


Campion v. Mossman. 


The Under-Sheriff of Yorkshire (Mr. E. Gray) and a jury sat at Leeds 
Town Hall last week to assess damages in an action for libel by the 
borough electrical engineer of Dewsbury (Mr. R. H. Campion) against 
Mr. T. 8. Mossman, of Sheffield. 

Judgment had already been obtained, and Mr. HUGHES, who repre- 
sented plaintiff, explained that defendant described himself on his card 
as & consulting engineer and agent of an oil company. Up to the 
beginning of 1903 the company had supplied oil to Dewsbury elec. 
tricity works, the defendant acting as agent in the matter. The com- 
mittee, acting upon Mr. Campion's advice, decided to place the 
order with another company. When the order for oil for which 
defendant was agent was stopped he continued to call for orders, 
and was refused. That seemed to have affected defendant, who had pub. 
lished the libel complained of at a local inn. Defendant wrote on a piece 
of paper as follows :—“ Points requiring explanation. Electrical engineer 
receiving 108. per cask on vacuum oil. Joints of machinery becoming 
heated and worn out. Investigations essentially necessary." That was 
handed from one person to another, and soon became the talk of the 
town, to Mr. Campion's great annoyance. So publie did the 
matter become that eventually the chairman of the Gas, Water 
and Electricity committee heard of it, and after inquiries, the piece 
of paper was produced to him in the presence of the counc#lors. 
He summoned a special meeting of the committee in December 
last, and plaintiff was called upon for an explanation. The matter 
was thoroughly investigated and the charge was found to be absolutely 
baseless. The libel was a wicked and baseless one, and he (Mr. Hughes) 
asked for such damages as the jury thought his client was entitled 
to. Mr. Campion would be willing to hand over the money to some 
local charity. 

Counsel for defendant said the facts were not in dispute. Defendant 
had acted in a thoroughly honourable manner. He had no malice or 
ill-feeling against plaintiff, and had no idea that the paper complained of 
might be construed as an aspersion upon his character. With regard to 
damages, he did not think plaintiff was entitled to a penny, having regard 
to his attitude. Defendant had agreed to give an apology. 

The jury assessed the damages at £12, and judgment was given for 
plaintiff for this amount, with costs. 


Teece v. Corlett Electrical Engineering Co. (Ltd.) 


At Wigan County Court last week Judge Bradbury delivered his reseived 
judgmentin this case, which was heard by him last month. Plaintiff 
(on his son's behalf) sought to recover £14. 1s. 2d. for 11 weeks (and 
18s. 2d. costs) alleged to be due from the company under following 
circumstances : ---Plaintiff’s son (John Harry Teece) was apprenticed to the 
defendant company in July, 1902. He worked at Newcastle, and while 
putting up a small electric lighting installation at a house a piece of his 
chisel flew off and struck him in the left eye e he was unable to work 
fora time. It was contended for plaintiff that he wasengaged at a weekly 
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wage, and as he had had no notice defendants were obliged to give him 
(plaintiff) notice before they could escape responsibility. 

Defendants pleaded that plaintiff having by the accident become 
incapable of doing work he had by that fact put an end to the contract, 
and, therefore, he (plaintiff) could not sue for wages. 

Judge BRADBURY, in his judgment, referred to the cause of the injury 
and to the interview between Teece and plaintiff's manager (Mr. Kirk) at 
Newcastle, when Teece informed Mr. Kirk he would return to work as 
soon as his eye was better. Mr. Kirk, in the meantime, paid the wages then 
due to Teece. One would naturally say (continued the Judge) that the 
Workmen’s Compensation Act would apply to such a case. Under that 
act plaintiff would have got half. his wages. But plaintiff was not 
working on, in or about his master’s factory, but at the time of the 
accident was working away on other premises, the act consequently 
did not apply. At first sight it seemed rather a startling proposition 
that a man was entitled to recover full wages, although under the Com- 
pensation Act he could only have got half his wages. His Honour found, 
frst, that the incapacity for work was of a temporary character, and, 
second, that no notice was given by defendants terminating the contract 
of employment. He held that illness of a temporary character, causing 
temporary incapacity to work, did not put an end to a contract. There 
was a distinction in law between disease causing permanent and total 
incapacity and injury causing merely temporary incapacity. In the 
former case the contract was at an end, but temporary illness and 
incapacity did not end the contract of employment. In the latter case, 
however, the contract could be determined by notice. Consequently, he 
held that the contract, not having been determined by incapacity or by 
notice, remained in full force, and there must be no suspension of the 
weekly payments by reason of plaintiff’s illness and inability to work. 
Plaintiff was entitled to his full wages for the period sued for (Dec. 3, 
1903, to Feb. 19, 1904), or 11 weeks at £1 a week. The payment was for 
11 weeks’ wages at 23s. a week, but the odd 3s. was an allowance for 
expenses, and plaintiff was not entitled to that. 

Judgment was entered for plaintiff for £11 and costs. Stay of 
execution was granted, and leave to appeal was given. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


— — 


APPOINTMENTS VACANT AND FILLED. 


A junior assistant for physics is required at Merchant Venturers' 
Technical College, Bristol. Particulars from the registrar. See 
advertisement. 


Middlesex Education committee require an electrician to be 
responsible for the gas engines and dynamos at polytechnics in the 
county and for the carc of electrical plant, also to assist in taking 
some of the electric light wiring classes. Salary £150 per annum. 

Applications to Mr. B. S. Gott, Guildhall, Westminster, by June 1. 


Àn arc lamp expert and salesman is required for London district. 
See advertisement. 


A man is wanted to take charge of a country house electric light 
installation, with gas engine. See advertisement. 


Oldham Tramways committee require a traffic superintendent. 
Salary £120. Applications by 17th inst. 


Mr. J. S. Ker, B. Sc. (Edin.), A.M.I.C.E., Wh. Sc., of Carlisle, has 
been appointed head of the department in Mechanical Engineering 
at Woolwich Polytechnic; Mr. R. T. Smith, B.A. (Cantab.), late 
Foundation Scholar of St. John’s College, Wh.Sc., of London, acting 
head of the department of Mathematics and Experimental Physics ; 
and Mr. G. Meland, M.Sc., A.R.S.M., F. I. C., F.C. S., of Swansea, 
head of the department of Chemistry and Metallurgy. 


Stalybridge, Hyde, Mossley and Dukinfield Tramways and Elec- 
trieity Board have appointed Mr. H. Taylor chief inspector of 
tramways, Mr. W. Amber, Wakefield, station superintendent, and 
Mr. G. E. Shepherd mains superintendent. 


Mr. R. D. Binsted of the General Post Office, London, has been 
appointed controller of the Telegraph Department, Edinburgh, in 
succession to Mr. J. W. Plackett, promoted. 


Mr. George A. Lister of Bath has been appoiated assistant lec- 
turer and demonstrator in electrical engineering at the University of 
Birmingham. 

Mr. W. J. U. Sowter, of Dorchester, has been appointed resident 
electrical engineer at Bray, Ireland, at a salary of £200 per annum. 


Mr. H. A. Harding, draughtsman at the Bermondsey electricity 
and destructor works, has been appointed chief assistant electrical 
engineer to Leatherhead Electricity Supply Co. 


Mr. J. Helme, of Barrow-in-Furness, has been appointed assis- 
tant electrical engineer ut Nelson. 


Mr. J. R. Baker, of Bolton, has been appointed electrical and 
gas engineer and surveyor at Malvern at £400 per annum. 


EDUCATIONAL NOTICE. 


Àn interesting report upon the special schools for ship engineers, 
which have been of late years established in Germany, has been 
prepared by Dr. F. Rose, H.M. Consul at Stuttgart, and is now 
issued. The particulars include a review of the aims and objects of 
these schools, the course of study, the mechanical and electrical 
equipment of the schools, the time devoted to the various subjects, 
fees and cost ot living of the students, &c. The studies include 
electrotechnics, mathematics, physics and chemistry, and details of 
these subjects of instruction accompany the report, which is of 
particular interest at the present time. 


Alleged Criminal Libel —At the Mansion House (London) on 
Monday, before the Lord Mayor, John Henry Callcott, engineer, was 
charged with unlawfully and maliciously publishing defamatory 
libels, concerning Mr. Albert Henry Wood, electrical engineer, 
Victoria-street, Westminster, London. It was stated that defendant 
had been in the prosecutor's employ as general foreman. Prosecutor 
had executed several large electric light installation contracts, and 
defendant had to supervise the men and keep particulars of time 
and materials expended on the various jobs, &c. In February 
defendant asked for & bonus in respect of some work done, but 
Mr. Wood told him he was not entitled to à bonus, and he was 
subsequently dismissed for disobedience. Plaintiff had to take 
proceedings against Calleott to obtain possession of certain time- 
sheets. Afterwards defendani's solicitor wrote to prosecutor making 
a claim for £124, and it was now alleged that defendant subse- 
quently wrote to prosecutor enclosing copies of three letters which 
he said he was going to write to some gentlemen. In these letters 
defendant made statements with regard to the quality of some of the 
work done on certain contracts, and with regard to the time which 
the work occupied, which statements were the libels complained of. 
Defendant, instead of sending the letters to the prosecutor, posted 
them by mistake to Messrs. Bolton & Co., prosecutor's solicitors. 
Defendant reserved his defence, and the Lord Mayor committed him 
for trial, accepting bail in two sureties in £50 each, or one in £100. 


Asylam Lighting.—Negotiations are proceeding between Dublin 
Corporation and the Richmond Asylum Board for the supply of 
electric energy by the Corporation to the Asylum. 

Messrs. Lacey, Sillar and Leigh have been instructed by Cheshire 
County Council to prepare specifications for electrical plant, wiring, 
&c., for Parkside Asylum, Macclesfield. 


Barnsley.—The Council have given notice to the local gas com- 
pany of their intention to discontinue using (and have asked the 
company to remove) 140 public gas lamps, for which will be substi- 
tuted 54 arc lamps. Application has been made for sanction to a 
loan of £6,067. 18s. 9d. for extensions to electric lighting mains, &c. 

The chairman of the Electricity and Lighting committee (Councillor 
Brady) stated, at the Council meeting on Tuesday, that the electricity 
department had now a balance in hand of £964. 16s. 3d.,and had decided 
to make a discount of 24 per cent. to customers for lighting who paid 
within a month. The committee asked permission to place £500 of their 
profits to reserve. With the proposed increase in arc lighting, the com- 
mittee would be able to charge £9. 10s. per arc light instead of £12. 10s. 
as at present. The present cost of the 140 gas lamps, including hire of 
standards, was £229 per annum ; the cost of the 54 electric lamps, includ- 
ing standards, would be £346 per annum, a difference of £57, but they 
would get about five times the light, and increase the revenue of the elec- 
irical undertaking by £429 per annum. The capital cost would be £750. 


Birkenhead.— The accounts of the electric lighting department 
for the year ended March 31 show income from sale of current 
£10,720. 4s. 4d., meter. rentals 4635. 6s. 9d., motor rentals 
£29. 19s. 2d., miscellaneous £33. 8s. 2d., total £11,418. 18s. 5d. 
Generation expenses £2,820. 14s. 7d., cost of distribution 
£276. 198. 6d., maintenance of public lamps cost £261. 2s. 10d., 
rents, rates and taxes were £495, management expenses 
£697. 17s. 9d., and interest charges £83. ls. 8d, leaving a gross 
profit of £6,784. 12s. 1d. Interest amounted to £2,964, 15s. 10d., sink- 
ing fund £1,775. 14s. 4d., and stock redemption fund £658. 1s. 7d., 
leaving £1,386. 4s. 4d., which has been transferred to renewals 
account. 

Traffic receipts of the tramways department were £54,672. 1s. 8d 
(against £51,078. 5s. 7d. in previous year) ; advertising and mis 
cellaneous receipts brought the total to £55,945. 18s. 7d., against 
£52,559. 4s. Yd. Management and traffic expenses were 
£24,382. 5s. 5d., electrical expenditure £7,844. 2s. 8d., and sur- 
veyor's expenditure £2,521. Os. 11d., leaving £21,198. Os. 7d. 
Interest absorbed £10,665. 5s. 9d., sinking fund £8,750. 13s. 4d., 
and the net balance (£1,883. 88. 10d.) has been transferred to 
renewals account. The total capital outlay is £356,617. 9s. 8d. 


Blackburn.—At the meeting of the Town Council last week, the 
stimated loss on the tramways for the past year was put at £4,900 
against £4,075 in the previous year. 


Bo’ness.—The Secretary for Scotland has refused to sanction a 


loan of £25,000 for electricity works. 


— — 


Bournemouth. The borough engineer and surveyor and the 
borough electrical engineer are to report further on the proposal to 
provide additional generating plant at the municipal electricity works. 


Bradford. — The authorities of this enterprising Yorkshire town 
have prepared a great attraction for Whitsuntide and the ensuing 
months up to October in the form of an exhibition specially devoted 
to the industries of the Bradford district. In addition to the instruc- 
tive character of the exhibition, the entertainment aspect of the 
show has not been lost sight of. Facilities for reaching the exhi- 
bition from all points, and for getting about the exhibition grounds, 
have been amply provided for. There are a considerable number 
of electrical exhibits, as might be expected, as the exhibition is 
likely to result in a considerable extension of electric lighting and 
power installations in a district, where this method of driving 
machinery and tools is already in high favour. Messrs. Fattorini 
& Sons have loaned the electric clocks throughout the buildings and 
grounds, Mr. J. A. Steinthall the hospital electrical fittings, the 
Brockie-Pell Company the arc lamps, and Messrs. A. J. Harris & 
Co. and the Phenix Dynamo Co. the electric motors on the stands. 
The electrical installation in the grounds and buildings has been 
carried out by Bradford Corporation electrical department. 

Steps are being taken to obtain the sanction of the Board of 
Trade to the alteration of the gauge of the Mid-Valley light 
railway from 3ft. to standard gauge, to ensure through traflic at 
Pately Bridge. Estimated cost, £7,000. 


Brighton.—An inquiry was held here last week into the applica- 
tion of the Corporation tor permission to borrow £10,000 for elec- 
tricity supply, £4,000 for changing the pressure of supply in a 
portion of the borough and £6,000 for purchasing electric motors 
to be let out on hire. 

The deputy town clerk (Mr. Huco Tarsor) said that the first portion 
was required for work to be done in continuation of similar work carried 
out in other parts of the borough, and in respect of which a loan had 
already been sanctioned for 10 years; the period asked for the present 
loan was 25 years. The work had been rendered necessary by a re- 
arrangement of switchboards in connection with the new electricity works 
at Southwick. For purposes of economy it was necessary that the work 
should be carried out this spring, and a portion of the work had already 
been completed at & cost of £1,000. 

The electrical engineer (Mr. J. Cunistre) said the change-over would 
effect a substantial economy. 

There was some opposition by ratepayers, and Mr. Hewitt opposed the 
principle of charging the work to capital expenditure, contending that it 
should come out of revenue. He also said that nothing was allowed for 
depreciation of plant at the North-road works, and those works had been 
thrown out of use by the Southwick station. 

Mr. CHRIST IE, however, denied this. 

The Inspector said he thought it probable that if the loan was granted 
it would only be for 10 years. 

In reply, Mr. TALBOT admitted the growth of the borough's indebted- 
ness, but a great part of the debt had been incurred for remunerative 
undertakings, of which the electricity undertaking was one of the chief. 
The electricity works during 13 years had been the means of £13,961 
being applied to relief of rates. Charging the cost of the present work 
to capital account was absolutely justifiable, as it was a charge incurred 
to save & much larger charge which would have had to be charged 
to capital expenditure. With regard to a Government auditor, a select 
committee had not reported in favour of that. He pointed out that the 
Brighton accounts had the advantage of a professional audit of a satis- 
factory description. As to depreciation, the Council considered that no 
further fund was required in that particular instance. With reference to 
the £6,000 for electric motors for hiring to consumers who could not 
purchase motors, that would be a source of considerable profit to the 
Corporation, inasmuch as they led to a greatly increased output of elec- 
tricity during the slack hours of the day. Some £3,443 worth of these 
motors had already been bought. 

There was some opposition to this portion of the application. 

Newhaven Rural Council have informed the Corporation that 
they would be willing to enter into negotiations for the supply of 
electric current for Rottingdean and Ovingdean if Brighton Cor- 
poration is willing to take over the present electric light undertaking 
at Hottingdean and arrange for &n outfall for the sewage froin 
Ovingdean. 

Shoreham Harbour Trustees have disapproved the plans subinitted 
by Brighton Corporation for laying electric cables under the harbour 
at a depth of 2ft. below the mud, filling up to the level of the 
harbour bed with concrete. 


Bromsgrove.— On Wednesday the Council assented to the North 
Worcestershire electric lighting provisional order. 


Oanterbury.— The net profit on the past year's working of the 
electricity undertaking was £812. 8s. Yd. A new battery of 
accumulators is to be purchased. 


Cape Colony.—Mr. E. J. Cattell, Board of Trade correspondent 
at Cape Town, gives the following list of goods, for which there is 
very little sale in the district :— 

Fine sizes of wire—21 W.G. and finer, 0:032in.—0:8128mm. in brass, 
copper, bronze, nickel, steel aluminium, &c. Dynamo brushes, and 
copper gauge for the manufacture of same. Pure tin and special alloy 
fuse wires. Silk and cotton-covered instrument wires in copper and 
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German silver. Flexible incandescent lamp cords. Flexible silk cords 


for electric bells. Bell and telephone wires, &c. 

Coal-cutting Machinery.—4A recent report by the United States 
Consul at Newcastle (New South Wales) is to the etfect that machinery 
is fast taking the place of hand labour in the coal mines of that 
district. At one colliery, where some 250 miners were formerly 
employed, the number has decreased to those only who are working 
on the machines or in following up by blasting, drilling and 
timbering, the hand pick for coal-winning being entirely abolished. 
Coal-cutting machines are also being introduced at the Northern 
Extended, Sneddon and Teralba mines, and the owners of the 
Stockton, Pacific and Rhondda collieries are about to introduce coal- 
cutting machines. The majority of these machines are of American 
manufacture. 


Colchester.—The net profit of the electricity undertaking for the 
year ended March 31 was £1,280. 17s. 4d., of which £780. 17s. 4d. 
has been carried to reserve and renewal account, and the balance in 
relief of rates. 


Companies to be Struck Off Register.—Notice is given in the 
„London Gazette" that the following will be removed from the 
register of joint-stock companies in three months if cause is not 
shown to the contrary :— 
Colwyn Bay Elec. Light & Power Co. 
Elec. Mainten. & Accessories Synd. 
Electrical Navigation Protection Co. 
Fermoy and District Electricity Co. 
Fleet and District Electricity Co. Tramway Trolley Co. 

Hedges, McKrell and Taylor. Volta Synd. 

Ooventry.—It was stated at the last Council meeting that there 
would be no deficiency in the electricity department accounts for the 
past year. In 1902.8 the loss was £466. 

Customs Decisions. Under a recent decision of the New Zea- 
land Customs authorities, electric motors, when declared to be for 
use on or with machinery admitted free or machinery liable to 5 per 
cent. duty, are to be treated as part of the machinery for which they 
are imported. Poles for electric tramways are to be rated as elec- 
trical machinery and appliances, and bear a 10 per cent. duty. 

Under the United States Customs tariff it has been decided that 
carbon sticks, intended and adapted for electric lighting, but requir- 
ing to be cut into shorter lengths and to have their ends shaped 
before use, are dutiable as carbon not specially provided for, not 
decorated at 35 per cent. duty ad val. 

Darlington.—The Council recently abandoned a scheme for 
wiring premises on the easy payment system, and have now opened 
negotiations with a company for free wiring of premises in the 
district. 

Dover.—The Council have authorised the payment of £164,028. 
10s. 11d. as the cost of acquiring the undertaking of the Dover 
Electricity Co. (Ltd.) 

Dundee.—The Corporation have adopted the recommendation of 
the Electrical committee to increase the salary of the electrical 
engineer (Mr. H. Richardson) by £100 per annum. 

Electric Railway Signalling.— The Great Western Railway Co 
have arranged to equip a section of their main lines at Didcot with a 
system of electrically-controlled signalling. Accumulators charged 
from an adjacent power station will be supplied at each signal post. 

Exhibition.—A public electrical exhibition will be held at the 
Worple Hall, Worple-road, Wimbledon, from 18th to 28th inst. The 
exhibition is being promoted by the District Council's electricity 
department, of which Mr. H. Tomlinson-Lee is chief engineer. 


Fatality.—A child named Irving, three years of age, met with a 
fatal accident on Wednesday on the electric line belonging to the 
North-Eastern Railway Co. between Newcastle and Denton. The 
accident appears to have been due to the boy straying along the line 
from a level crossing. He was rendered unconscious and died 
within an hour of the accident. 


France.— Electric tramways between Rennes and Miniae (St. 
Malo) will, it is anticipated, be extended in 1905 to St. Malo, pass- 
ing through St. Servan. The work of construction is expected to 
be commenced in October or November next. A new electric tram- 
way is also under consideration from Rennes to Grand Fougeray, 
and another line to Redon. The town of St. Servan is now lighted 
electrically. 


Gi)lingham.—An inquiry was held on Tuesday into the application 
of the Council for sanction to borrow £20,000 for electric lighting 
extensions. 


German Trade in 1903.— Readers interested in the statistics 
of German trade may be recommended to peruse the report by 
Mr. Consul J. Schwabach on the trade of Germany for 1903, 
just published. The report deals very fully with the position 
of German trade and industry, and gives data tending to show 
that the revival of trade in Germany, which set in at the 
close of 1902, has continued almost uninterruptedly up to this 
date. With regard to the electrical industry, Mr. Schwabach 
refers to the amalgamations of the principal German elec 


Italian Elec. Light and Power Co. 

Leeds, Wakefield, Dewsbury and 
District Electric Tramways. 

Pollard Electrical Engineering Co. 
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trical undertakings which have taken place during the past year. 
Much space is devoted to Germany's steel trade, and reference is 
made to what Mr. Schwabach describes as the turbine craze,” 
which has set in in Germany and which promises to be a feature of 
engineering enterprise in the future, especially in relation to 
shipping. Currency is given to the report that the leading German 
shipping companies, including the North German-Lloyd and the 
Hamburg-American lines, are about to fit out some of their vessels 
with turbines. A table shows that the number of electricity works 
in Germany supplying current for lighting and power purposes 
increased from 766 in 1901 to 868 in 1902. 


Hackney (London).— The Finance committee have passed esti- 
mates amounting to £8,910 for extensions of the electric lighting 
mains. The insurance on the electricity and dust destructor works 
has been increased from £55,000 to £70,000. The Electricity com- 
mittee have increased the wages of fitters from 88s. to 89s. per week, 
with a further advance of 1s. at the end of six months. The hours 
are to remain as at present (52 per week) and sick pay and holidays 
are to be continued. 


Hertfordshire. The County Council have appointed a sub-com- 
mittee to consider the question of the construction of light railways. 


Horwich.— The Council have decided to apply for a provisional 
electric lighting order. 


Hove.—Hove Electrie Lighting Co. have offered to supply elec- 
tric current in bulk to the Corporation at 41d. per unit for the first 
hour and 13d. after; discount 10 per cent. if 250,000 units be taken 
in 12 months. | 


Islington (London).—At the Council meeting on Friday, the 
recommendations of the Electric Lighting committee, given in our 
last issue, were adopted, and it was decided to light additional 
thoroughfares with arc lamps at an estimated cost of £240. 


Leicester.—Major Pringle and Mr. A. P. Trotter officially 
inspected the new municipal electric tramways on Wednesday. 


Light Railways.—The Axminster and Lyme Regis Light Rail- 
way Co. intend to apply to the Light Railway Commissioners for 
authority to raise additional capital. Objections to the Commis- 
sioners, 54, Parliament-street, London, S.W. 

The Maidstone and Faversham Junction Light Railway (Exten- 
sion of Time) Order has been submitted to the Board of Trade for 
confirmation. Objections by 28th inst. 

The Board of Trade have granted an extension of 12 months to 
construct the Nuneaton Light Railway. 


London County Council.— At Tuesday’s meeting electric lighting 
loans were made to Battersea, £11,042, and St. Pancras, £19,000. 

Greenwich Tunnel. — Expenditure was sanctioned of £900 for the pur- 
chase of an additional motor-generator for lighting this tunnel. 

Telephone Conference.—Messrs. H. A. Harben, R. Spokes and W. B. 
Yates were selected to represent the Council at the conference on the 
proposed transfer of the National Telephone Co.'s undertaking to the 
Post Office, which is shortly to be held at the Guildhall. 


Louth.—The Electric Lighting committee, having considered 
the draft agreement with the National Electric Construction Co. 
for the erection of electricity works, the period of the company's 
.lease has been reduced from 25 to 20 years. 


Manchester.—4An inquiry was held on Friday into the applica- 
tion of the Corporation for sanction to a loan of £185,000 for elec- 
tricity supply, including £94,490 for additional mains, £10,000 for 
development of the motor-hiring scheme, and £21,575 for further 
lighting and traction facilities in the city and several of the adjacent 
districts. 

Mr. J. H. BoAb DAN (representing the Mauchester, Salford and District 
Property Owners' Association) said thecity'sindebtedness was £21,000,000, 
that there was a heavy increase of rates in prospect, and that property 
owners felt that the present was not an opportune time for making addi- 
tions to the capital expenditure of the Corporation. 

The Drruty Town CLEnk explained the various puposes for which the 
Council required to borrow money. 

The chairman of the Electricity committee (Mr. HowaRTH) gave par- 
ticulars of the growth of the electricity department. For the year ended 
March 31 last, the consumers numbered 5,171, the equivalent 8 c.p. lamps 
607,451, and the revenue was £261,850. Within the last two years the 
output of electricity, owing in a large measure to the heavy demand 
for traction, had increased by 176 per cent. and last year was 28,950,000 
units. Since the establishment of the department in 1893, £173,419 
had been set apart as a sinking fund, £50,688 had been placed to reserve, 
and £52,963 handed over to the city fund. The total (£277,070) repre- 
sented the aggregate profit made by the department. Nocharge had ever 
been made against the rates by the department. 


The Tramways committee have decided to grant £5,000 additional 
(£55,000 altogether) in relief of city rates. 


Margam. —The Local Government Board will defer consideration 
of the Council's application for a loan of £15,000 for electricity 
supply until a decision has been arrived at upon the question of the 
advisability of establishing municipal electricity works or of taking 
current in bulk from the South Wales Electrical Power Distribution 
Co. The Council have now decided to apply for sanction to a loan 


of £5.600 for a smaller scheme, which includes public and private 
lighting in the main streets and publie lighting in the side streets. 


Mexico.—It is announced that an American syndicate is nego- 
tiating for the purchase of the horse tramways in the city of Hermo- 
sillo, State of Sonora, for $2,000,000 Mexican currency, previous to 
converting the lines to electric traction. 


Municipal Insurance.—Glasgow Tramways committee recom- 
mend the Council to accept the offer of the Scottish Employers’ 
Liability and General Insurance Co. to insure the tramways 
departinent against claims under the Employers’ Liability Act, the 
Workmen’s Compensation Act and at common law, for a premium 
equal to 5s. per cent. (less 5 per cent) on the estimated wages of 
£260,000 per annum. 

The Glasgow special committee on a proposal to establish a fire 
insurance department, have appointed delegates to obtain informa- 
tion as to the systems of fire insurance adopted by the London 
boroughs, and to report as to the best method by which corporate 
property could be insured by Glasgow Corporation. 


Municipal Telephony.—The Telephone committee recommended 
Glasgow Corporation last week to consider whether the municipal 
departments of the Corporation, other than the Fire Brigade and 


‘Police Offices, requiring telephones for public service should not 


take such telephones from the Corporation Telephone department. 

The chairman (Mr. J. ALEXANDER) said it was simply an inquiry, as 
the committee considered it necessary they should take some cognisance 
of the matter. He held in his hand a list of rentals paid by Corporation 
departments to the National Telephone Co. (about £1,000) ; 13 offices 
had nothing but Corporation telephones. 

Bailie MunnEL characterised the proposal as one of the most remark- 
able ever brought before the Corporation—viz., that the National 
Company's tele hones should be thrown out of the Corporation depart- 
ments. The object was to make it impossible for ratepayers who had 
only the National telephone tocommunicate with the Corporation depart- 
ments, and, by doing so, compel them to give up their National telephones 
and take the Corporation telephone instead. That was a proposal to 
injure another system. Was it one that any respectable body should 
adopt? He believed that the Corporation telephone department would 
be a success if placed on a commercial footing, but it would never be put 
right by the adoption of such a proposal. He moved the previous question. 

Bailie SHaw MaxwzLL said that for all purposes of a public character 
the Corporation telephone service had already attained a position of 
sufficient magnitude to meet the requirements of the situation. The Cor- 
poration were not getting the same rebate as the public got from the 
National Company. 

Mr. Bruce Murray, asked in the name of Liberty, that citizens should 
be allowed to conduct trade and enterprise unhampered by the Corpora- 
tion. Three years ago a similar motion was nearly carried, which would 
have put many members of the Corporation to great inconvenience. 

Mr. H. ALEXANDER maintained that in no circumstances was boycotting 
justifiable. They were paying £600 for National telephones, and nearly 
£300 for special wires in connection with the Fire Brigade. The latter 
were introduced before the Corporation wires were in existence, and were 
likely to be there for a long time. No man was more sensible than he was 
that the National Company condescended to small things, but the pro- 
posal under consideration he declared to be contemptible. There was one 
way of defeating the National Telephone Co. in Glasgow, and only one, 
and that was by giving a better service. 

Mr. BILSsLAND said that, in carrying on their enterprises, whether their 
opponents were unfair to them or not, the Corporation should always 
conduct them on the principle of kindly rivalry. The National Company 
had come to stay, whether the Corporation had telephones or not, and he 
had always advised those who had the National Company’s instruments to 
have a second one, as it would be found of advantage to them in their 
business. 

Mr. W. F. ANDERSON said they might shrink from war, but that was 
necessary sometimes. Bailie Maxwell had only brought the matter 
forward after much provocation. He contended that the National Com- 
pany had in various ways attempted to injure the Corporation. 

Mr. ALEXANDER expressed a desire to withdraw the minute, but this 
was not allowed, and ultimately four voted for the motion, 47 for the 
amendment, and eight declined to vote. 


Portsmouth Telephone commitee report a profit on the past year's 


working, but the accounts have not yet been audited by the borough 
auditors, 


Newport.—The Council have received the report of the Local 
Government Board on the recent inquiry into the Council’s appli- 
cation for sanction to a loan of £60,500 for electric lighting and 
power supply extensions :— 

The Board intimates that the expenditure on the power station 
(£45,250) must be regarded as expenditure for tramways, and that the 
question of sanctioning a loan for those was one for the Board of Trade 
to deal with. With respect to the balance, the Local Government Board 
would sanction a loan, less the amount of debt outstanding on works 
which would be superseded. 

The Tramways committee have now decided to apply to the Board 
of Trade for sanction to the above loan of £45,250. 


North-Eastern Railway.—This company announce that the 
electric train service, which has been in successful operation for 
some weeks between Newcastle-on-Tyne and Ryton will be extended 
to Benton on Monday next, a 15-minute service being given. 
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Norwich —Tuesday the General Purposes committe will recom- 
mend that Norwich Electric Tramways Co. be allowed to take 
advertisements for the tramcars on condition that one-fourth the 
gross receipts from such advertisements (up to £600) is paid to the 
Corporation and half the receipts exceeding £600. 


Nottingham.-—The receipts from the Corporation tramways for 
the past year were the same as for the previous year (£18,000), out 
of which £5,000 was to be applied to sinking fund. The electricity 
undertaking shows a net profit of £8,800, of which £6,000 has been 
carried to reserve. 


Paisley.—The first portion of the electric tramways was officially 
inspected yesterday. 


Patent Amendment.—The Mica Insulator Co. (Ltd.), Empire 
Works, Blackhorse-lane, Walthamstow, London, N.E. (late of 
Stansted, Essex), seek leave to amend specification of letters 
patent No. 10,430 of 1892 granted to Robert Wood ‘ for an improve- 
ment in electrical insulating sheet." Particulars of the proposed 
amendment are set out in the Illustrated Official Journal (Patents) 
of May 11, and notice of opposition must be given within one 
calendar month from that date. 


Portsmouth.—The Electric Lighting committee submitted at 
his week's Council meeting the report of Mr. E. Manville on the 
electricity supply station (abstracted in our issue of April 29) which 
recommended that certain alterations and additions be made to the 
condensing plant, piping, &c., at an estimated cost of £5,000. 
Sanction for borrowing of this sum has been applied for. 

The chairman (Ald. E said for some years past they had not had 
sufficient sca water for condensing. The proposal to provide a tank had 
been a failure. They required 400,000 gallons of water per hour at the 
stat. O, and the only course open was to put down a pipe of suffi- 
cient magnitude. It was now proposed to lay a 30in pipe. The past 
year had been the most suocessful one they had experienced. The 
number of units generated this year was considerably over 3,000,000, last 
year only about 2,500,000. The total revenue was £41,175, against 
£35,280 last year. The expenditure (excluding interest and sinking 
fund) to produce that increase did not come to £700. "There had been a 
great many economies by their new superintendent (Mr. W. S. Foale) who 
had saved £300 during the year in the boiler house, and a proportionate 
amount in the outdoor staff. There had been at the same time a con- 
siderable increase in the lighting. 


Postal Telegraph Clerks’ Grievances.—On Wednesday Mr. 
W. Rutherford, M.P., introduced a deputation of about 80 Unionist 
members to the Postmaster-General (Lord Stanley) to draw atten- 
tion to a number of grievances as to pay, promotion, &c., of which 
postal telegraph clerks complain. 

It was Tee that the rates of pay and other conditions of employment, 
especially between 25 and 30 years of age, were less favourable than those 
of telegraphists in Continental countries, that the pay was less than the 
average given to mechanics in England, that there was extreme irregu- 
larity in the hours of work, and that the premises in which the telegraph 
clerks worked were in many cases insanitary. 

Lord SraANLEY said that most of the points urged were dealt with in the 
report of Sir E. Bradford’s committee, which would at once be carefully 
considered, with & view, as far as possible, to adopting its recommenda- 
tions. He hoped to lay the report in due course before Parliament. He 
would consider, in the meantime, among other points, how far the factory 
inspectors could be called in to advise as to the sanitary condition of 
postal telegraph offices, &c. 


Railway Telegraph Superiatendents.—A meeting of the Rail- 
way Telegraph Superintendents’ Associa, ion was held on Tuesday at 
York, and during the day the members inspected the installation of 
the Hall automatic signalling between Alne and Thirsk. The party 
was conducted by Mr. C. H. Ellison, telegraph superintendent of 
the North-Eastern Railway. 


Reading.— The accounts of the tramways department for the 
year ended March 81 show gross receipts from the electric tramways of 
£21,165. 6s. 8d. and expenditure £12,348, 18s. 10d., including power 
expenses £2,478. 9s. 11d., traffic expenses £6,240. 12s. 10d., repairs 
and renewals £1,307. 15s. 7d. and general expenses £2,322. Os. 6d., 
leaving a gross profit of £8,816. 7s. 10d. With receipts from the 
horse cars the total net revenue was £10,078. 3s. 5d, and after 
providing for interest and sinking fund, &e. (£10,620. 13s. 10d.) 
there was a net deficit of £542. 10s. 5d. 

In a report by the tramways engineer and manager (Mr. W. 
Binns) on the working of the tramways since the conversion from 
horse to electric traction at July 22 last, it is stated that the fractu- 
ring of axles interfered with the traffic, there having been at one 
time as many as 11 cars in the sheds from this one defect, and 59 
axles have been replaced to date. The number of car-miles run 
was 555,540, and the passengers carried numbered 4,889,270, 
receipts averaging 9:08d. per mile, or 1:03d. per passenger carried. 
The total operating expenses (£12,463. 10s. 1d.) worked out at 5:84d. 
per car-mile run. The cost of generation of electrical energy was 
0 85d. per unit. The consumption of current per car-mile was 1 unit, 
against an aveage of 1°33 units for 40 other tramway systems. 

The Board of Trade have sanctioned the borrowing of £4,460 for 
a period of 15 years for electric tramcars. 


Ravensthorpe.—The Yorkshire Electric Power Co. will shortly 
commence cable laying in this district. 


Rochdale.—Mr. E. M. Lacey (Messrs. Lacey, Sillar and Leigh) 
has been appointed consulting engineer in connection with the pro- 
posed extensions of plant at the electricity station. It has been 
decided to adopt the three-phase system of supply to sub-stations 
on the Heywood and Littleborough routes. 


Rhyl.— The Council wil apply for sanction to a loan of £2,610 
for laying a new feeder, distributor cables, &c. 


St. Anne's-on-the-Sea.-—During year ended March 81 the elec- 
tricity department sold 483,992 units of current, compared with 
115,555 in the previous year. There are now 249 consumers, against 
173 last year. 


Sale.—The borough electrical engineer (Mr. C. J. Wood) reports 
that the equivalent of 4,553 8 c.p. lamps is now connected to the 
mains. The receipts for the past year were £692, and working 
expenses £555. The total expenditure, including interest and 
sinking fund, exceeded the receipts by £200. 


Siam.—It is again announced that there is a good opening in 
Siam for electrical apparatus and fittings. Especially is there a 
demand for artistic lamps, it is stated. 


Soath Africa. —The “ British and South African Export Gazette.’, 
says: 

Recent shipments from New York to South Africa include 137 cases of 
electrical machinery and material. 

It is stated that the consulting engineer to the Salisbury (Rhodesia) 
Municipality has authority to open negotiations with companies willing 
to undertake the supply of electricity in the town. 

The loan for the municipal electric tramways at Bloemfontein has been 
successfully floated. Messrs. Robert Hammond & Son are consulting 
engineers for the scheme. 

À Customs Ordinance recently enacted for Mombasa (East Africa) pro- 
Mul that railway, tramway and road materia! shall be admitted free 
of duty. 

The “ Transvaal Leader" and the ‘‘Cape Times” have adopted in 
their printing works electric power plants. 

Of the imports of electrical machinory into South Africa last year the 
Transvaal's share was £120,302, an increase of £32,451 over 1902. 


Southwark (London).—On Wednesday the Electric Light com- 
mittee reported that the special sub-committce appointed to inquire 
into the general working of the electric lighting undertaking, had 
investigated a number of complaints made from time to time by 
consumers as to the variation of voltage, price of electric current, 
&c. After consultation with the resident engineer (Mr. J. R. 
Blaikie) and obtaining a return of consumers to date, the result of 
the sub-committee's investigations had been that they had passed 
the following resolution :— 

That this jn Fee express their dissatisfaction with the management 
of the electric light department and recommend their committee to take 
steps that will ensure the better management for the future. 

The Electric Light committee then requested Mr. Blaikie to make 
any observations he might wish on the sub-committee's report. 

Mr. Blaikie replied that he had no desire to throw himself into 
direct antagonism with the sub-committee, but if he were able to show 
their conclusions were incorrect, he attributed the error to their lack of 
experience in electric light matters. The report of the sub-committee 
into the general working and supervision of the electric light station 
stated that the inquiries had been more particularly directed to complaints 
of consumers and the methods of dealing with them. In Mr. Blaikie's 
opinion that subject covered the whole scope of the inquiry—it re- 
Solved itself into a collection of evidence as to complaints, & dis. 
cussion as to the cause of complaints, and finally an expression 
of opinion that the chief official did not realise the responsi- 
bilitiea of his position, and was lacking in skill, energy and judgment. 
With regard to the complaints which had been investigated, they were 
of such a nature that it was, speaking generally, a matter of opinion 
whether they were worthy of minute investigation. The Council would 
be aware that a private company was competing in the same district. 
The residents, therefore, had a choice of two electric light supplies. In 
some instances He knew that the company's price was more favourable, 
and yet the Council had secured a number of the company's consumers. 
The loss of some consumers was anticipated in the report of the sub- 
committee appointed to consider the desirability of reducing the charge 
and introducing a flat rate. Certain consumers did not really pay, and 
only served a temporary purpose in the early years when the capital 
was abnormally large. The system of charging automatically favoured 
the desirable consumers, the others would sooner or later revert to gas. 
In conclusion, Mr. Blaikie dealt briefly with the financial aspect of the 
electric lighting business in Southwark. 

The Electric Light committee stated that they had given the whole 
matter full and careful consideration, and had arrived at the 
conclusion that the inquiry had revealed a state of inefficiency, and 
a want of commercial tact and administrative ability on the part of 
the resident engineer, which rendered it necessary, in the interests 
of the undertaking, that a change in the management should take 
place, and they accordingly recommended 

That the resident engineer be given three months’ notice to terminate 
his appointment. 
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The chairman of the committee (Mr. Newman) in moving the adoption 
of this report, stated that he entirely dissented from the recommendation. 
Their resident engineer (Mr. Blaikie) had come to them with tke highest 
character, and was in no way to blame for the non-success of the under- 
taking. In his opinion success was now within measurable distance, but 
even if it were not it was unfair to attempt to ascribe failure to one man, 
in order to whitewash the committees who were responsible for five or six 
years. 

Mr. ATTENBOROUGH pointed out that in September last, when Mr. 
Blaikie was seeking another situation, the late mayor gave him a testi- 
monial for ability, tact and energy, and paying him a high compliment 
for his control and management of the undertaking. They were doing a 
great injustice to the head of a department, but Mr. Blaikie had his living 
to get and if the insulting recommendation was withdrawn he would 
resign within three months. 

Other members urged that if the course of action proposed by the 
majority of the committee was adopted, municipal trading would be 
injured, as professional gentlemen of good abilities would hesitate to 
accept places where they might be made the scapegoats of ignorant 
committees. 

Mr. Davies moved an amendment that the consideration of the matter 
be adjourned for a month to give Mr. Blaikie an opportunity to resign, 
and this amendment was carried by 23 votes to 18. 

Mr. Newman said it was to be distinctly understood that Mr. Blaikie 
felt he was not in the wrong, and that his offer to resign was conditional 
on the withdrawal of the committee’s recommendation. 


Spen Valley Electric Tramways.—Cleckheato 1 Distr' e; Council 
have decided to lodge a protest with the Board of Trade ag inst the 
applieation of the British. Electric Traction Co. to waive the con- 
struction of a line from Cleckheaton to Hartshead Moor, which 
was included in the company's provisional order. 

Liversedge District Council have also decided to protest against 
the application of the company to abandon the line from Hightown 
Heights to Cleckheaton. 


Stalybridge.—The Joint Tramways and Electricity Board have 
reduced the price of current for lighting from 43d. to 4d., and for 
power on a sliding scale from 23d. to 1d. 


Stamford.—The Council have instructed the Urban Electric 
Supply Co. to erect and maintain five are lamps as an experiment 
in public electric lighting. 


Stepney (London).— During the yearended Mar.31 £45,838. 5s. 6d. 
was spent on capital account upon the electricity undertaking, 
making a total of £199,129. 6s. 10d. The working expenditure was 
£13,823. 16s. 11d., against £10,125. 16s. 9d. in the previous year. 
An analysis of the various items was given in our issue of April 29. 
The gross receipts were £26,616, 14s. 2d., against £19,625. 10s. 6d. 
The credit balance of £12,814 is reduced to £5,936 bv payment of 
interest and sinking fund, and it is intended to write off £1,038 from 
capital, compared with £2,833 last year. This amownt, with the 
£1,038, represents the whole of dead capital to date with the excep- 
tion of dormant house services. The balance (£4,897) is to be 
added to £1,603, the reserve created last year. The Electric Light 
committee has the revision of the tariff under consideration. 


Sunderland.—The Corporation will oppose the Electric Lighting 
Provisional Orders (No. 8) Bill which would enable the County of 
Durham Electric Power Distribution Co. to supply energy in South- 
wick and other districts inside the Parliamentary borough of 
Sunderland, but outside the municipal area. 


Swinton and Pendlebury.—The Board of Trade have sanctioned 
the borrowing of £26,889 for the purchase of the Manchester Car- 
riage and Tramways Co.’s tramway undertaking in the district, 
repayable in 21 years. 

Swiss Imports.—Electrical apparatus to the value of £110,200 
was imported into Switzerland in 1903 (compared with £82,000 in 
1902). The United Kingdom stood for £2,300 of these imports in 
1902. 


Tariff Changes —It is announced that the Spanish Government 
has appointed a Commissfon to prepare a scheme of revision of the 
existing customs tariff. 

Tiverton.— The Council have sealed the contract with Frank 
Suter & Co for the erection and maintenance of clectricity works. 


Torquay.— The Council adopted last week the Electric Lighting 
committee's report recommending the adoption of a site (the third 
one selected) for the electricity works. 

Tramway Managers’ Congress.—The half-yearly meeting of 
members of the managers’ section of the Municipal Tramways 
Association of Great Britain was opened at Bradford yesterday, and 
will be continued to-day. Mr. C. R. Bellamy, general manager of 
the Liverpool tramways, who is president of the Association, presided. 
To-day there will be a conference between the Executive cominittee 
of the Association and the committee of the Institute of Municipal 
Accountants on the subject of The Standardisation of Tramway 
Accounts." i 

Transvaal.—Imports into the Transvaal of electrice cables, wires 
and fittings for the month of January, 1904, were valued at £9,000, 
compared with £4,000 in January, 1903. 


West Ham.—On Tuesday, the electrical engineer (Mr. W. Bullock) 
reported to the Council reccipt of an inquiry from Messrs. Tate & 
Co., of Silvertown, asking if electric current could be supplied to 
them by the Council for power, and at what rate for a consumption 
of 500,000 units per annum. The ultimate consumption would 
probably exceed 1,500,000 units per annum. 

He had quoted 1d. per unit, which the company regarded as rather high. 
They were certainly not prepared to pay that price on a consumption of 
1,500,000 units per annum. He had gone into the question of supplying 
the firm with continuous current for power, but owing to the great dis- 
tance of the company’s works from the generating station (4,800yds.) the 
cost of conveying power would be very heavy. If, however, the Council 
were prepared to seriously consider a scheme of supplying manufacturers 
in the district with power by continuous current (and he strongly 
advised doing so), then the question of Messrs. Tate’s supply (from its 
financial aspect) would take a more favourable turn. 

On the recommendation of the Electricity committee the elec- 
trical engineer was authorised to continue the negotiations, and to 
circularise manufacturers as to the supply to them of energy for 
power on the continuous-current system at 500 volts. 

The electrical engineer further reported that, owing to breakdown of a 
special transformer provided for the Borough Theatre lighting, the supply 
to that building failed at 7:25 p.m., and was restored at 7:55 p.m. A 
week previously supply in another place failed for 1 hour 57min. owing to 
an iron stake being driven through a cable. 

It was agreed to,continue the ordering of cable supplies from 
the British Insulated and Helsby Cables (Ltd.) on the following 
(amended) conditions :— 

Contractors to base their price for cables on the assumption that the 
market price of electrolytic copper is £60 per ton and the market price 
of lead £12 per ton ; contractors to state the increase or decrease in price 
per mile of cable for each 10s. increase or decrease in the market price of 
electrolytic copper, and for each 5s. increase or decrease in the market 
price of lead at the time when instructions are received from the electrical 
engineer to supply any quantity of cable required. 

Cable extensions to the estimated amount of £500 were sanctioned. 


The Corporation propose to institute a bonus scheme for 
motormen and conductors. Those inost deserving are to receive 
£1 a month, with £5 for the man who secures the bonus six times 
in 12 consecutive months. Motormen will become entitled to the 
bonus for immunity from accidents, and conductors by the neat- 
ness of their cars and freedom from complaints. 


Wilesden.—On Tuesday the electrical engineer (Mr. E. T. 
Ruthven Murray) submitted a comparative statement with the 
object of demonstrating the inexpediency of adopting a flat rate in 
lieu of the maximum demand system — Last quarter (January to 
March) 92:37 per cent. of the consumers paid 6d per unit and 
under for their supply, and 82:90 paid 5d. and under. Only 5°76 per 
cent, paid 7d. and over. 


TRADE NOTES AND NOTICES. 


— . — — 


TENDERS INVITED. 


Kilmarnock Corporation invite tenders for overhead equipment, 
trolley wires, poles and brackets, &c., rolling stock, wiring of 
generating station and car shed. Specifications, &c., from the 
town clerk, Mr. W. Middlemas. Specifications and drawings can 
be seen at, but not obtained from, the offices of the consulting 
engineers (Messrs. Kennedy and Jenkin), 17, Victoria-street, 
London, S.W. Tenders to the town clerk before noon May 28. 
Further particulars are given in an advertisement. 

Kilmarnock Corporation also invite tenders for tramway permanent 
way construction, excavations, concrete foundations, steel rails, fish- 
plates, and special work, &c. Tenders to the town clerk (Mr. W. 
Middlemas) before noon May 17. 


Iireter Corporation invite tenders for the construction of per- 
manent way and paving (including copper bonding) of about 4 miles 
of tramway, single line, with passing places; overhead electrical 
equipment of lines ani car-shed ; supplying and laying insulated 
cables and stoneware conductors ; and for supply and delivery of 
12 double-deck single-truck motor cars. Specifications, &c., may be 
inspected but not obtained at the offices of the consulting engineer 
(Mr. J. Edward Waller, M.Inst.C.E.), 29, Great George-street, 
Westminster, S.W. Specifications, &c., can be obtained and plans 
inspected, after 18th inst., at the office at the city engineer and sur- 
veyor (Mr. Thomas Moulding), Municipal Offices, Southernhay 
West, and at the offices of the city electrical engineer (Mr. H. D. 
Munro), New North-road. An advertisement contains further par- 
ticulars. Tenders to the town clerk (Mr. George R. Shorto), 
Southernhay West, Exeter, bv noon June 9. 


Brighouse Corporation invite tenders for laying cables (including 
supply, delivery and erection of all materials and accessories 
therefor) Specifications, &c., may be seen at the offices of the 
consulting engineers (Messrs. Lacey, Sillar and Leigh), 78, King- 
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street, Manchester, and 2, Queen Anne's-gate, Westminster, London, 
S.W., and can be obtained from the latter office. Tenders to the 
town clerk (Mr. James Parkinson), Town Hall, Brighouse, by 
May 19. See advertisement. 


Warrington Electricity committee invite tenders for supply and 
erection of four mechanical stokers, water softener and purifier at 
their electric light station. Drawings can be seen at the offices of 
the electricity department, and specifications, &c., may be obtained 
from the borough electrical and tramways manager (Mr. F. V. 
Mathias), Howley, Warrington. Tenders to chairman of com- 
mittee, Town Hall, Warrington, by noon May 80. See also adver- 
tisement. 


Sunderland Corporation require one 500kw. three-phase induc- 
tion motor-generator for traction purposes, Specifications, &c., 
from the borough electrical engineer (Mr. John F. C. Snell, 
M.Inst.E.E.) Tenders (addressed to the chairman of Electricity 
and Lighting committee) to the town clerk (Mr. Fras. M. Bowey) 
by 12 noon May 27. See also advertisement. 


London County Council invite tenders for the supply and erection 
of two continuous coal and ash conveyors (gravity bucket type) et 
the Greenwich electricity generating station and for the maintenance 
of same for 12 months. Further particulars are given in an adver- 
tisement. Specifications, kc , at the County Hall, Spring-gardens, 
S.W. Tenders, addressed to the clerk of the Council (Mr. G. L. 
Gomme), by 10 am. June 14. 


The May-Oatway Fire Appliances (Ltd.), 99 and 94, Paul-street, 
London, E.C., invite tenders for wiring various installations set out 
in an advertisement in another column. Tenders close 18th inst. 
Electrical contractors willing to make a speciality of fire alarm 
signalling with direct brigade connection should communicate with 
t he company. 


Pontypridd District Council invite tenders for motors. Specifica- 
tions from the consulting engineer (Mr. Reginald P. Wilson), 66, 
Victoria-street, Westminster, S.W. Tenders, addressed chairman 
of the Electric Lighting and Tramways committee, Council offices, 
Pontypridd, by noon June 4. See also advertisement. 


Johannesburg Council invite tenders for insulated cables and 
bare overhead conductors and certain accessories. Specifications, 
&c., after May 80, from the consulting engineers (Messrs. Mordey 
and Dawbarn), 82, Victoria-street, London, S.W. Tenders must 
reach Messrs. Mordey and Dawbarn by noon July 4. An adver- 
tisement contains additional information. 


Shanghai Municipal Council invite tenders for a concession for 
constructing and working about 24 miles of electric tramways on 
the trolley system in the streets of Shanghai. Particulars from the 
Council’s London agents, Messrs. John Pook & Co., 68, Leadenhall- 
street, E.C., where also plans of Shanghai may be inspected. 
Tenders to the secretary of the Municipal Council, Mr. J. O. P. 
Bland, Shanghai, China, not later than noon July 30. An adver- 
tisement contains further particulars. 

The Lords Commissioners of the Admiralty are prepared to 
receive proposals from persons willing to submit for competitive 
trial range-finders, both large and small, for naval use. Conditions, 
&c., will be furnished to bona fide inventors or manufacturers of 
such instruments on application to the Director of Navy Contracts, 
Admiralty, London, S. W. Full descriptions of the range-finders 
proposed must be sent in by June 80. 


Canterbury Lighting committee invite tenders for one Lancashire 
or dry-back marine boiler, superheater and steam pipes, one 800kw. 
steam dynamo, switchboard and connections, and extensions to 
5 Tenders to the town clerk (Mr. Henry Fielding) by 

une 1. 


Hornsey Town Council invite tenders for condensing plant, water 
cooling apparatus, pipe work and valves, water softener and purifier, 
switchboard and connections. Tenders to the town clerk (Mr. F. D. 
Askey), 99, Southwood-lane, Highgate, London, N., by 10:30 a.m. 
May 80. 

Partick Town Council invite tenders for a water-tube boiler, 
economiser, feed pump, hot-well tank and pipe work, condensing 
plant, oil separator, cooling tower and c.i. pipe and tank work. 
Tenders to the town clerk (Mr. James Donaldson) before noon 
May 24. 

Royton and Crompton District Councils invite tenders for over- 
head equipment and cables. Tenders to chairman of the Tramways 
committee, Town Hall, Royton, by noon May 28. 

Stretford Electricity committee invite tenders for a 400kw. steam- 
driven generator. ‘Tenders to Chairman, Council offices, Old 
Trafford, Manchester, by May 18. 

Walthamstow District Council require tenders for supply of tram- 
ears. Tenders to Mr. C. Sydney Watson, clerk and solicitor, Town 
Hall, Walthamstow, by 5 p.m. May 20. 

The Metropolitan Borough of Hackney invite tenders for elec- 
tricity supply mains (feeders and distributors). Tenders to deputy 
town clerk (Mr. W. A. Williams) before 4 p.m. May 26. 


Handsworth District Council invite tenders for lighting feeders, 
mains and road work. Tenders to the clerk (Mr. H. Ward) before 
noon May 25. 

Rochester Corporation invite tenders for the construction of 
eo way of tramways and overhead line work. Tenders by 

une 8. 

Mexborough District Council invite tenders for two 100kw. steam 
dynamos. Tenders to the clerk (Mr. J. W. Hattersley) by May 21. 

St. Pancras (London) Council invite tenders for Welsh and other 
steam coal for their electricity stations. Tenders by noon May 81. 

Pietermaritzburg Corporation require six completely-equipped 
electric tramcars (double-deck single-truck type), to be delivered 
within three months, and one completely-equipped water sprinkler, 
to be delivered within one month. Tenders, addressed to Messrs. 
Ford Bros., 12, Southampton-street, Fitzroy-square, London, W., 
by noon May 16. 

The Siamese Government invite tenders for the supply of tram- 
way material. Particulars from Messrs. Barr, Thomson & Co., 
Kilmarnock, to whom application should be made by firms desirous 
of tendering. 

Tenders are invited for the supply to the Committee of Port 
Works, Almeria (Spain), of a motor launch, to cost not more than 
£750. Tenders have to be in by June 6. The Madrid Gazette“ 
for May 7 contains fuller particulars, and a copy of the translation 
from the Spanish can be seen at the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall Street, London, E.C. 

Tenders are invited for the electric lighting of Villanueva de la 
Serena (Spain). Tenders will be adjudicated on June 25. See 
* Madrid Gazette ” of May 8 for further particulars. 

The Board of Trade has received from the Egyptian Ministry of 
Public Works copy of an order for the supply of telegraph stores, 
which has been forwarded by the Soudan Government to Col. J. H. 
Western, R.E , C.M.G., Broadway-chambers, Westminster, London, 
S.W., as follows :— 

220 miles galvanised iron wire, 7/12 S. W. G.; 11,000yds. No. 16 
S.W.G. galvanised iron wire for binders; 1,500 arm bolts, Sin. by g in., 
and screws 3in.; 3,000 cup arm insulators; 3,000 insulators for arms, 
with washers complete; 1,500 round fir poles, 4in. diameter at top, 54in. 
diameter Yin. from butt, 18ft. long, creosoted ; 3,000 oak arms, 20in. by 
2jin. by 2}in. These stores are to be delivered at Suakim between Oct. 1 
and Dec. 1, 1904. 


TENDERS REOBIVED AND AOOEPTED. 


Christchurch (New Zealand) Tramway Board have, after con- 
sideration of the tenders submitted for the construction of electric 
tramways, accepted the tender of the New Zealand Electrical 
Construction Co. at £249,876. Forty-three tenders were received for 
the chief sections and eight for the complete work. 'Thelattérwere:— 
New Zealand Elec. Con.Co. £249,876 | Macartney, McElroy & Co. £368,700 


Do. do. .... 258,325 | Brush Co. ........ . . . . 266,961 
Do. do. .... 245,909 | Noyes Bros 262,647 
Do. do. .... 244,502 | J. G. White & Co. ...... 256,165 


The remainder of the tenders were for sections of the work only, 
and the Board found that it would be best and cheapest to accept 
one tender for the whole work. 

London County Council have received tenders for the supply of 
7,000 electric lamps (British make) :— 


Sunbeam Lamp Co. (accepted) .................. £285 10 5° 
General Electric Co. ............. eee eA 280 6 3* 
Sir Hiram Maxim Electrical and Engineering Co. 248 15 0* 
Mackey’s Electric Lamp Co. Oo.. ia ated ate 244 11 8“ 
Edison and Swan C(oboobooidel Les. 237 14 2 


* 24 per cent. discount. 


Reading Corporation have accepted the tender of Dick, Kerr & Co. 
for the supply of six bogie tramcars, and one water cart at 
£4,169. 19s. Tenders were also received from the British Thomson- 
Houston Co. (£4,302. 15s. and £4,277. 4s.), the British Westing- 
house Co. (£4,360. 3s. and £4,489. 3s.), Witting, Eborall & Co. 
(£3,942, for tramcars only), Brush Co. (£4,541 and £4,529), and 
Griffith and Biliotti (£4,909, for tramcars only). 


Birmingham Corporation have placed an order with the British 
Westinghouse Co. for three-phase generating plant of an aggregate 
capacity of 3,000kw., consisting of one 1,500kw. rotating-field 
25-period 5,000-volt generator, running at 166% revs. per min., and 
three similar machines of 500kw., each running at 250 revs. per min. 


Belfast Corporation have accepted the tender of Messrs. W. 
Coates & Son for electric light wiring, fixing telephones and bells at 
the new City Hall at £2,975. 10s. 

Harrismith (Orange River Colony) Municipality have accepted 
the tender of the British Insulated and Helsby Cables (Ltd.) 
for high-tension concentric feeder and other cables, and that of the 
British Westinghouse Co. for transformers. 

Messrs. Harris, Lee & Co., who have obtained the concession for 
the electric lighting of Heilbron (Orange River Colony), have placed 
all orders for the plant in England, and hope to complete the 
installation in three months. 
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West Ham Corporation have placed orders for three Simplex 
smoke preventers at £35 each, and with Messrs. Estler Bros. for a 
Harvey patent automatic electrie tramway signalling apparatus at 
£18. 10s., plus £10 for erecting. 

Belliss and Morcom have obtained (through Dick, Kerr & Co.) 
a contract for a 720 H. p. engine for direct-coupling to a 500kw. 
Dick-Kerr generator for Stockport, and for a 720-864 n.r. engine 
for direct-coupling to a 600kw. Peebles generator for Partick. 


A third pair of dynamos (150kw. each) and two 250kw. two-phase 
alternators have been supplied from England for the Johannesburg 
municipal electricity works. 


Birmingham, Tame and Rea District Drainage Board have 
accepted the tender of the British Thomson-Houston Co. for elec- 
tricity generating plant at £7,977, and that of Lea & Sons for power 
station buildings at £8,968. 


Hackney (London) Electricity committee have placed an order at 
£102. 15s. with Cook and Hammond for a set of maps 10ft. to the 
mile, giving details of electric lighting mains. 


Hackney (London) Electricity committee have also accepted the 
tender of Reavell & Co. for a portable motor-driven air compressor 
at £65. 


Deptford (London) Council have placed an order with the Hart 
Accumulator Co. for the alteration of the battery and for the supply 
of new cells for the electric lighting of the new town hall. 


Hubert Davies and Spain, who have secured the contract for the 
equipment of Kroonstad (Orange River Colony) electricity works, 
have placed orders for the generating plant, &c., with British firms. 


Messrs. Isaac Storey & Sons, Empress Foundry, Manchester, have 
received from Preston Corporation the contract for condensing plant, 
cooling tower and pipework for their tramway generating station. 


Among recent contracts obtained by Laurence Scott & Co. are 
orders from the Admiralty for 24 dynamos for battleships and 12 
motors for use in firing torpedoes on board ship. 


Tiverton Town Council have accepted the tender of Manning & 
Sons for the erection of electricity station buildings at £1,490. 

Wigan Corporation have accepted the tender of Messrs. Edw. 
Wood & Co. for the erection of tramcar sheds. 

Gillingham (Kent) Council have accepted the tender of the 
British Thomson-Houston Co. for electricity and prepayment meters. 

Rochdale Gas and Electricity committee have accepted the tender 
of W. T. Glover & Co. for cables. 


BUSINESS NOTIOES. 


Messrs. W. T. Bowie & Co., of Glasgow (wire ropes, rope-ways, 
cranes, &c.), and Messrs. Rubery & Co., Darlaston, Staffs. (bridges, 
girders, columns, roofs, &c.), have appointed Mr. Herbert W. 
Umney, M.I.Mech.E., 46, King William-street, E.C., their agent for 
London and district. 


Messrs. Eugene Morand and A. W. Curtis (trading as Curtis and 
Morand), electrical engineers, 95, Station-street, Birmingham, have 
dissolved partnership. 

Messrs. J. W. Cutler and Walter Wardle (trading as Cutler, 
Wardle & Co.), electrical engineers, Manchester, have dissolved 
partnership. Debts by Mr. Wardle, who continues. 

Messrs. T. Toward & Co., engineers and boiler makers, Newcastle- 
on-Tyne, have dissolved partnership so far as regards Mr. J. Meek. 
Debts by Messrs. T. und W. Toward, who continue. 


LIQUIDATIONS, BANKRUPTOIES, &c. 


As already announced, special resolutions were passed and con- 
firmed on Nov. 17 and Dec. 4, 1903, for the voluntary liquidation 
of the British Schuckert Electric Co. (Ltd. Claims against 
the company to the liquidator (Mr. A. Jacob), Clun House, Surrey- 
street, Strand, London, W. C., by June 30. Ses also advertisement. 


A meeting of the Tramway and General Apphances Co, (Ltd.) 
will be held on June 7 at 7, Waterloo-street, Birmingham, to receive 
an account of the winding-up. 

A meeting to receive an account of the winding-up of the Elec- 
trical Luminiscriptor Co. (Ltd.) will be held on June 15 at 10, 
Walbrook, London, E.C. 

A meeting of the Coventry Lighting and Engineering Co. (Ltd.) 
will be held at 23, Bayley-lane, Coventry, on June 8 to receive an 
account of the winding up. 

David Todd Cameron, electrical and mechanical engineer, 
Magdala-villas, Saltash (formerly of St. Budeaux and Devonport), 
has been adjudicated bankrupt. The first meeting of creditors will 
take place on May 20 at Atheneum-terrace, Plymouth, and the 
public examination on May 31 at the Town Hall, East Stonehouse. 

The estates of Brown, Scott & Co., and of Robert Fyfe Barr, jun. 


(sole partne:), electrical and engineers’ furnisher, 196a, St. Vincent- 
street, Glaszow, have been sequestrated. Meeting to elect trustee 


and commissioners will be held on 18th inst. at the Faculty Hall, 
St. George's-place, Glasgow. 


A second and final dividend (2s. 3d.) is payable 14th inst. at 26, 
Corporation-street, Birmingham, in the failure of J. F. Worthington 
and G. Nuttall (trading as J. Worthington & Co.), electrical engi- 
neers, Foundry.street, Halifax, and a first and final dividend of 
12s. 6d. in the separate estate of G. Nuttall. 


Claims against G. Jackson and D. Smith, electrical engineers, 
6, Annetwell street, Carlisle, by May 24 to Mr. K. J. Hough, 84, 
Fisher-street, Carlisle. 


Mr. R. J. Ward, 2, Clement's Inn, London, W.C., has been 
appointed trustee in the failure of C. A. Smith (trading as C. J. 
Smith), electrician, 23, King-street, Regent-street, and 6, Granard- 
road, Wandsworth Common, London. 


At Leeds Bankruptcy Court on Tuesday the examination was 
concluded of Percy James Murley, electrical engineer, formerly of 
Park Row, Leeds, and Brook-street, Bradford. Liabilities £146. 68. 9d., 
deficiency £91. 4s. 3d. 


A deed of arrangement and assignment having been executed by 
Lionel J. Allbright (trading as Allbright & Co.), electrical engineer, 
30, Regent-circus, Swindon, claims are to be sent by May 18 to 
Mr. J. Baker, Eldon-street, House, London, E.C. 


Sale by Auction.— Mr. Henry Sherley-Price (of Wheatley Kirk, 
Price & Co.) has been appointed by the Court to sell by public 
auction in one lot asa going concern, at the Mart, Tokenhouse- 
yard, London, E.C., on Tuesday, May 31, at one o'clock prompt, 
the extensive freehold and well-equipped car-building works known 
as the Castle Car Works, Hadley, near Wellington, Salop, together 
with the whole of the fixed plant and machinery and trade connection. 
An advertisement contains further information. Particulars and 
further information from the receiver and liquidator (Mr. H. D. 
Eshelby, F.C.A., of Messrs. Harmood Banner & Son), 24, North 
John-street, Liverpool; of Messrs. Gribble, Oddie, Sinclair and 
Johnson, solicitors, 38, Bedford-row, London, W.C., or of the 
auctioneers, 46, Watling-street, London, E.C., and Albert-chambers, 
Albert-square, Manchester. 


Plant, &c., for Sale.— About 300yds. of 19/16 cable, a new earth 
indicator, field rheostat, &c., are advertised for sale by Messrs. T. E. 
Evans & Co., 126, Bute Docks, Cardiff. 

Messrs. Hooker and Harris, Retreat-place, Hackney, London, 
have for sale some electric lighting plant. See advertiseinent. 


Mr. J. Light, Wolverhampton, has for disposal a Robey steam 
engine, suitable for driving a dynamo. See advertisement. 


A din. horizontal Waverley turbine, coupled direct toa Mather and 
Platt dynamo, a 4 B. H.P. shunt-wound motor, with starting switch 
and resistance, are advertised for sale in another column. Applica- 
tions to Mr. John MacEwan, contractor, Wishaw. 


Motor Starting Panel.—Messrs. Geipel and Lange, 72, St. 
Thomas’-street, London, S. E., are introducing a new form of 
motor starting panel of the Ward-Leonard type. The panel carries 
one double-pole switch, two single-pole fuses, one motor starter and 
one field rheostat. The motor starter is of the S. K.“ fool-proof” 
type, and this is fitted with a no- voltage“ release that opens the 
circuit-breaker independently of the contact arm, and so prevents 
the resistance being cut out too rapidly. This new type of panel is 
specially arranged to meet the demand of consulting engineers that 
& certain amount of speed regulation shall be obtained on the motor 
by means of one of the fields. An interlocking lever is provided to 
prevent the starting arm moving until all resistance has been cut 
out of the field. 


Imports.—The following are the values of imports to this country 
during April:— 

Electrical machinery, £39,588 (an increase of £820 compared with 
April, 1903); telegraph cables and apparatus, £1,281 (decrease £1,361) ; 
other electrical goods and apparatus, £58,937 (decrease £2,927). The 
totals for the four months ended April 30 were respectively £178,924 
(decrease £44,115), £10,527 (decrease £15,112) and £266,997 (increase 
£34,099). 


Exports of Electrical Apparatus and Material.—The follow 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from May 4 to 10, with the ports 
of destination. 

Aden, £72. Africa—Alexandria, £325; Cape Town, £532; Delagoa 
Bay, £515; Durban, £50,394 (including £43,000 telegraph cable) ; East 
London, £375; Port Elizabeth, £33. Argentina —Buenos Ayres, £80. 
Ascension—£1,178 (telegraph material). Australasia—Auckland, £110 ; 
Melbourne, £402 ; Otago, £18 (telegraph material); Sydney, £679 (includ- 
ing £87 (telegraph material); Wellington, £1,367. Belgium — Ostend 
£21. Brazil—Rio Janeiro, £5,374 (telegraph material), Ceylon—Colombo, 
£45. China—Shanghai, £106. Cochin China—Saigon, £9. Germany 
Hamburg, £12. Gibraltar, £98. Holland—Amsterdam, £177. Hong 
Kong, £341. India—Sombay, £132 ; Calcutta, £1,694; Karachi, £106 
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Italy—Spezia, £18. Japan—Nagasaki, £295; Tokyo, £402; Yokohama 
£1,548. Portugal—Lisbon, £21. Russia—St. Petersburg, £671. Siam 
Bangkok, £298. Straits Settlements—Penang, £428; Singapore, £4,116. 
Total £71,980, against £8,892 for the corresponding week last year 
(May 6 to 12). 


Catalogues.—A new pamphlet on electricity meter testing is 
issued by the Electrical Co., 121-125, Charing Cross-road, London, 
W.C. The pamphlet takes the form of a test-room handbook, and 
consists of the following sections ;—'* Notes on Testing and Appa- 
ratus for Calibrating Electricity Meters," ** Setting Meters to Work," 
“Using Test Terminals,” Formula for Testing,” Hints on 


E.C. TaRITFT CLock. 


Country, &c. The illustration above represents a “ Tariff Clock ” 
manufactured by this firm, and intended for automatically switch- 
ing-in and saitening off the tariff meter at certain hours of the day, 
on what is called the double tariff meter system (one price for day- 
light hours and another price for night hours). The apparatus can 
be used on either direct or alternate current circuits. The system is 
only applicable to watthour meters. 

Me‘srs. Witting, Eborall & Co., Temple Bar House, London, E.C., 
have just issued a new list (No. 105) dealing with controllers, and 
price lists for this apparatus, which can be supplied for direct and 
for three-phase motors. The lists are fully illustrated. 

Messrs. Graham, Morton & Co., Leeds, have prepared a list of works 
undertaken by the company for corporations at home and abroad. 
The particulars include the Dublin Corporation electric power works, 
which were described in The Electrician recently, and also works for 
Leeds Corporation tramway department, Battersea Council electricity 
department, Bradford Corporation electricity department, Oldham 
Corporation electricity department, and steel buildings for the 
generating station of the Harrismith Town Council (Orange River 
Colony). Other works described in the particulars are the elevating 
and conveying plant at Waltham Abbey for the War Office authori- 
ties ; coal conveyors, overhead bunkers and accessories for Bootle 
Corporation; ash conveying and elevating plant at the New Klein. 
fontein Gold Mining Co. ; and similar plant for the refuse destructor 
works at Bloemfontein for the corporation of that city. 

The Union Electric Co., of 151, Queen Victoria-street, London, 
E.C., have ready a new circular dealing with the Miniature“ arc 
lamp for direct and alternating currents. These lamps, made for 
both indoor and outdoor use, are of 14, 2 and 24$ amperes capacity, 
requiring respectively on the supply main 150, 200 and 250 volts 
per lamp. 

A new list of polyphase induction motors is issued by Messrs. 
Griffith and Biliotti, John-street, Adelphi, London, W.C. 

Messrs. Beanland, Perkin & Co., of Leeds, are issuing particulars 
of a new double hack saw. The saw can be fitted with a 4 H.P. 
electric motor and automatic cutoff switch. 

J. and P. plant [is illustrated in a print to hand from Messrs. 
Johnson and Phillips, showing one of the electric power generators 


supplied by the firm to the North Eastern Steel Co.'s works at 
Middlesbrough. 

The National Electric Co., Milwaukee, U.S.A., forward a cata- 
logue of direct-current generators and motors, illustrating standard 
types of these machines. 

The Lecture Agency, the Outer Temple, Strand, London, W.C., 
send us & datebook specially compiled for lecturers, secretaries of 
societies and others who have to make engagements a long time in 
advance. The book should prove a useful pocket companion. 

A new revised list of lampholders, ceiling roses, cutouts, switch 
plugs, wood blocks, &c., has been issued by Mr. G. Braulik, 217-218, 
Upper Thames-street, London, E.C. 


PATENT RECORD. 


axes 


The following List of 4 pplications for Patents and Specifications published 
has been compiled for this Journol by MESSRS. MRWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Nore.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are thos3 of communicators of inventions, When Complete Specification 
accompanies application, an asterisk is affixed. ; 

Unless otherwise statcd, the application is made in London. 

February, 1, 1904. 

2,597 R. CABNKGIE and A. BezvEBs. Rotherham. Renewable centre and 
telf- lubricating trolley pulley for electric tramcars. 

2,420 W. A. DacaETT. Trolleys for electric ears.“ 

2,433 H. LEITNER and R. N. Lucas. Byfleet. Regulating dynamos. 

2,434 H. Leitngr. Byfleet. Secondary batteries. | 

2,438 A.S. ADLER. Automatic switchee.* 

2,449 B.T-H. Co. (G.E Co., U.S.). Emergency brakes. 

2,450 B.T.-H. Co. (G.E. Co., US.). Controlling switches. 

2,451 B.T.-H. Co. (G.E. Co., U.S.). Photometric apparatus. 

2,452 and 2,453 B.T.-H Co. (G.E. Co., U.S.). Alternating-current motors, 

2,454 B.T.-H. Co. (G.E. Co., U. S.). Combined circuit breakers and start. 
ing rheoetats. 

2,455 B.T.-H. Co. (G.E. Co., U.S.). Control of alternating-current motors. 

2,456 B.T.-H. Co. (G.E. Co, U.S). Machines for treating filaments for 
electric lamps. 

2,457 G. Wricut and H. M. AcLy. Switches. (Date applied for, Jan. 31, 
1903, date of application in U.S.)* 

2,458 H. M. Acty. Brush holders for dynamo-electric machines. (Date 
applied for, Jan. 31, 1903, date of application in U.S.)“ 

2,459 E. E. F. CaEiGHTON, Compensating systems for alternating electric 
current generators. (Date applied for, Jan. 31, 1903, date of 
application in U.S.)* 

2,466 and 2,467 H. Aron. Clockwork electricity meters.“ 

2471 M. Latour. Compound excitation of collector alternators. 
applied for, Feb. 2, 1905, date of application in Franoe.)* 

2,480 L. THUBNAUER. Switches. 

2,494 R. FRIEDLANDER. Shields for X-ray and like tubes. (Date applied 
for, March 9, 1903, date of application in U.S.)* 

2,495 M. von RECKLINGHAUSEN. Electric, gas or vapour lampe. 

2,496 P. C. Hewrrr. Apparatus for producing oscillatory curr: nta. (Date 
applied for, Feb. 9, 1903, date of application in U. S.)“ 

2,497 M. Commins. Controllers for electric motors. 

2,504 H. BcSENFELD. Contact shoe for electric railways. 


February 2, 1904. 

2,511 C. Curwen. Automatic fire alarm systeme. 

2,512 W. E. Groves. Birmingham. Electrical joint boxes. 

2,008 J. V. Payng and D. Pouraur. Device for automati ally switc'ing 
off current in an overhead trolley wire immediately it ie broken. 

2,580 E. WRiNTRAUB. Rectifying alternating current. (Date aj plied for, 
Feb. 2, 1905, date of application in U.S.)* 

2,581 B.T..H. Co. (G. E. Co., U.S.). Macbioes for making s'ema for incan- 
descent lam 

2,582 B.T.-H. Co. (G.E. Co., U.S.). Synchronism indicators. 

2,583 E. BzRaTHE!IL. Insulation of conductors. 

2,602 D. Levy. Interchangeable electric display apparatus. (Date applied 
for, Feb. 10, 1903, date of application in U.S.)* 

2,614 H. G. PREsTED. Termivals for batteries. 


February 3, 1904. 

2,644 Veritys LiurrED and G. O. Doxovan. Birmingham. Clutch 
coupling for detachably securing arc lamps. 

2,674 C. TaLBOT, LIMITED (Adolphe Clement, France). Electric generators. 

2,676 O. ScHAEFER (Hermann Bastians and Ottmar Wehrmann, Germany). 
Electric couplings for arc lampe. 

2,707 E. Witson. Electrostatic wattmeters. 

2,715 B.T.-H. Co. and E. J. MonPHYy. Are lampe. 

2,717 A. L. SMALLPAGE. Clutch for facilitating drawing of cabu s through 


(Date 


pipes. 
2,155 B. GAti. Call system of telephonic installations. 
2,734 B. GAri. Multiple telegrapby. 
February 4, 1904. 
2,750 F. J. Smita and W. J. Surig. Supporting overhead wires. 
2,751 L. J. ARoN. Birmingham. Electricity meters. 


162 


THE ELECTRICIAN, MAY 13, 1904. 


2,752 F. H. Royce and E. A. CLAREMONT. Manchester. Starting apparatus | 5,454 G. Jongs. Electric lamps for uae in mines. 


and methods of controlling continuous-current electromotors. 

2,757 R. KENNEDY and D. R. KEN N RDT. Leeds. Secondary batteries. 

2,766 G. Irvinc. Nottingham. Electric light fittings. 

2,767 C. W. D. Bourne. Rochdale. Switches. 

2,797 R. A. Murs. Ignition-control switch. 

2,800 E. Canziant (A. Perego, Italy.) Simultaneous telephony over 
telegraph lines, block signalling lines and lines for the transmission 
of electrical power. 

2,801 P. ScHAUER. Magneto-electric sparking devices. 

2,814 W. G. von HurrzL. Screw-like rotary switch for resistance boxes, 
switchboards and the like. 


February 5, 1904. 

2,849 N. D. PHiLLIPS. Automatic switch for controlling electric motors. 
2,865 J. D. WniTE. Printing telegraph receivers. 
2,899 J. B. STRUBLE. Electric signalling systems for railways. 

applied for Feb. 13, 1903, date of application in U.S.)* 
2930 F. M. Lewis. Electro-motors of the induction type. 
2,939 H. R. BoLLock and F. RocHE. Electrical ignition appliance“ 
2,945 I. B. BrRNBAUM. Microphones or transmitters for telephonic 


apparatus. 
February 6, 1804. 

2,948 W. B. DuppzLL. Wattmeters. 

2,958 A. E. Ports and T. TouLINSsON. Dublin. 
devices. 

5,000 G. Lamp and J. P. Topp. Controllers for electric motors and other 
apparatus. 

3,007 W. Goutton. Electric signs and apparatus therefor. 

5,010 C. J. Ross and B. C. MarrHEWs. Electric traction on a road 
contact system. 

5,022 H. HiRscH. Connections for electricity conductors.* 


j February 8, 1904. 
5,040 A. EcksTEIN and F. G. BELL. Manchester. 
telephone system. 
5,015 F. H. HALL and C. HALL. Birmingbam. Make-and-break contacts 
for induction coils. 
5,059 J. Scoir and W. CLARK. Newcastle-on-Tyne. Electrical fire al ar m. 
3,072 G. H. Nasu aud T, E. Eacnus. Enfield. Cutouts for conductors. 
8,087 H. M. W. P. JoHNsoN. Apparatus for amalgamating and coating 
metals or alloys of metals with metals or alloys of metals by 
electricity. 
5,101 W. S. Bruce. Apparatus for rapidly making, breaking and varying 
the circuit through the coils of induction or similar apparatus. 


February 9, 1904. 

8,109 F. T. CasH. Suspension chain for electroliera. 

3,205 W. C. Fisher. Electrical mea:uring instruments and apparatus. 

8,211 H. E. BRADLEY and E. F. BowEN. Electric railway systems. 

3,212 H. H. Lake (James Soule Wilson, U.S.) Flexible conduits for 
conductora.* 

5,216 W. T. HgNLEY'S TELEGRAPH WORKS and W. H. NICHOLS. 
for cables, 

5,221 S. G. Baown and A. R. Harvig. Telegraph apparatus.“ 

5,256 W. G. WILSON and WILSON AND PILcHER. Tremblers for circuits. 

5,242 P. Ziaonzo. Rotating field motore.“ 

5,243 L. C. H. MzNsING. Arc lampe. 

5,244 E. Docreret. Induction transformer for wireless telegraphy 
receiving stations.“ 

5,246 H. Röver. Apparatus for the distant transmission of the morve- 
ments of a needle.* 

3,251 C. E. BLoop. Prevention of arcing in electrical apparatus. 


February 10, 1904. 

5,264 J. Busa. Combination switch and fuse. 
3,270 F. Tomuinson. Liverpool. Galvanic curative appliances.“ 
,292 R. SiNcLAIR. Glasgow. Electric lighting for shops, &c. 
„800 R. H. Pearson. Bath.  Automatically-reversing tr.lley of an 
electric car. 

5 G. C. Downinc (Merritt Gally, U.S.) Telephonic repeating system" 
„525 H. P. Hartoc. Connectiug up t«lephonea for intercommunica ion 

system. 


(Date 


Electrical controlling 


Inter- communication 


Fuse box 


o 
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5,528 A. P. Lus pBERG and G. C. LUNDBERG. Switches. 

5,994 L. H. Warran. Wirele s si, nalling. 

8,387 P. A. J. LaAPEYRADE. Dynamos. (Date applied for, Feb. 10, 1903, 
date of application in France.)* 

5,542 P. R. Kari. Liverpool. Telegraph apparatus. 

5,344 La SOcIETE DE CHAMPROBERT & Cis. Liverpool. Elec ric trans- 


mission of power for autocars and automobiles. (Date applied 
for, Feb. 11, 1903, date of application in France.)“ 

5,556 E. CHaNDOiR. Electric and other lifts. 

ó 


,907 G. C. Marks, (Jules Guenet, France.) Rap'd trembl-r for induc- 


tion coil. 
February 11, 1904. 
5,585 D. Murray. Automatic telegraph transmitter. * 
5,588 E. D. Horcrort. Birmingham. Making electrical contacts for 
obtaining rectilinear reciprocating action. 
5,414 C. C. Hewsrr. Breaking circuit in overhead wires of electric tram- 
ways und railways and apparatus therefor. 
3,416 W. A. SNAP?, R. VoLLAND and Louisa CALVERT. Sparking plug. 
3,426 W. DNvcaN, R. MacDiarMip and E. B. Bates. Switches.“ 
5,429 R. W. LgAcH. West Bromwich. Electrical tube welding machine. 
5,431 J. E. KiNcsBURY. (Western Electric Co., U.S.) Telephones.* 
5,840 W. HEATLEY. Joints for conductors for telephonic and other uses 
and apparatus therefor. 
5,449 M. N. CaMPICHE, Electric clocks. 
5,453 G. JoxEs, Construction of secondary battery. 


5,460 L. ANOREWs. Manchester. Reverse current circuit-breakera and 
indicators for alternating current». 
5,471 T. H. Marsu. Charging of accumulators for electric ignition and 


other systema. 
February 12, 1904. 
,492 J. H. Tucker. Birmiogham. Fixing covers to switches. 
508 J. MacrEE. Subscribers’ call signalling devices for telephone 
exchange systems. . 
„525 A. FRIEDLAWNDER. Berlin. Hand telephones. 
0 F. Courap. Alternatiog-current wattmeters. 
Feb. 20, 1903, date of application in U.S.)* 
7 W. KiKGSLAND. Switches. 
0 T. D. INGRAM and L. PRLII rs. Combined coin - actuated clock and 
circuit controller.“ 
J. THoMas and ToNcox, LIMITED. Connecting wires to mechanism. 
E. J. Harpy. Birmingham. Hand- operated switch for motor 
sparking apparatus. 
1 E. E. L. S TND ICA TS and G. Swreetser. Incandescent lamps. 
and 3,589 B. T.-H. Co. (G. E. Co., U. S.) Alternating- current motors. 
B. T-H. Co. (G. E. Co., U.S.) Means for controlling electric motors. 
H. Leitner and R. N. Lucas, Byflest. Controlling apparatus for 


electric cireuits. 
February 13, 1904. 
5,631 W. G. Hers (Varley Duplex Magaetic Co, U.S.) Manchester. 
Circuit controllers for induction coils. * 
5,640 A.B. CHATWOOD. Keighley. Steadying direct-current arc lamps. 
5,643 J.Soorr. Liverpool. Electric light baths and therapeutic appliances. 
5,657 T. W. Le TaLL (Cooper Hewitt Electric Co., U.S.) Gas or vapour 
electric lamps. 
5,660 R. Hennic. Magneto-electric ignition for internal combustion 
engines. 
5,665 B. T.-H. Co. (G. E. Co., U.S.) Motor controllers. 
5,666 B. T.-H. Co. (G. K. Co., U.S.) Switches. 
8,077 M. Latour. Regulators for alternating- current motors. 
applied for Feb. 14, 1903, date of application in France.)“ 
8,590 P. A. SPALDING. Anti- vibration hangers, especially applicable to 
Nernst lamps. 
8,691 H. SgFTON-JONES. 
and switche:. 
5,692 W. A. Heyes and L. O. Heygs. Liverpool. 
5,694 F. ORTZOA. Liverpool. Coherer for wireless telegraphy. 
applied for Feb. 16, 1903, date of application in Spaia.)* 


February 16, 1904. 

5,704 C. P. Gaaw. Current collector for conduit electric tramways, rail- 
ways and the like. 

5,722 F. H, Bostock. Nottingham. The Ajax—to ba applied to electric 
trams and motor cars. 

5,746 A. REICHWALD. (Duisburger Maschinenbau A.G., late Bechem and 
Keetman, Germany.) Magnetic devices for gripping and releas- 
ing for use with cranes end the like.* 

8,768 D. W. Penrose and M. Hankin. Electrical heating and resisting 
apparatus. 

8,774 H. I. Wooo. Vapour electric lamps. 
1903, date of application in U.S.)* 

8,787 A. A. SHopg and W. Euklzr. Electric railway systema, 
applied for, April 10, 1903, date of application in U.S.)“ 

3,7 0 C. A. KELLER. Electric furnaces.* 

5,798 O. Imray. (Johann Heinrich Ludwig Guken, Germany.) Means 
and apparatus for supplying electrical energy for train lighting, &c. 

8,809 A. J. FULLER and M. H. Bennerr. Safety electrical cutout. 


February 16, 1904. 

5,826 PoNTiTE LIMITED and SiLviUs DR Pont. 
materials. 

5,840 J. KLINKENBERG. Glasgow. Controlling apparatus for electric motors. 

5,847 C. A. ALLison (Hooven-Owen:-Hentschler Co., U.S) Dynamo- 


(Dats applied for, 
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(Hermann Schor, France.) Electric- bell circuits 


Electric bells or gongs. 
(Date 


(Date applied for, Feb. 14, 
(Date 


Manchester. Insulating 


electric machines.“ 

5,856 B. GATI. Coherers. 

5,882 J. DguTSCH. Dynamos. 

5,884 B. T.-II. Co. (G.E. Co., U.S.) Alteraatiog-curcent motora. 

5,885 G. WRIOHTr and F. C. NicHoLLs. Electrical switching systems. 
(Date applied for, Feb. 16, 1905, date of application in U. S.)“ 

5,886 B.T..H. Co. (G.E. Co., U.S.) Electric motor control systems. 

5,891 H. H. Lake (Riccardo Arno, Italy). Electric energy meters. 

5,896 and 5,897 C. H. MRZ and B. Paics. Method of and means for 
protecting apparatus on alternate-current systems. 

5,612 La Société L'INDUSTRIE VERBIERE ET SES DÉRIVÉS. Apparatus foc 
regulating electric curre;t. (Dite applied for, Feb. 17, 1903, 
being date of application ia Belgium.)* 

8,915 H. J. Keizer. Process and apparatus for generation of electric 
energy." 

5,925 W. Hocken and T. Hocken. Redruth. A‘taching battens to cable 
drume, 

February 17, 1904. 

5,955 SsacomBe l'RESSRD BRICK AND Tite Works, W. H. Witson and F. P. 
Jongs. Liverpool. Electric cable troughs. 

3,950 N. P. DiLLING. (N. Pemberton). Tilting electric lamp shades by a 
counterweight. 

5,955 W. Harrisoy. Salford. Making and breiking contact with auto- 
matic elec'rical circuit breaker. 

5,960 T. J. Warktnson. Sheffield. An el :ctrical autom itic fog signal. 

3,979 C. RutHgerrorD. Derby. Clock for regulating electric or other light. 

5,994, 5,997, 4,009, 4,601, 4,002, 4,003, 4,131 H. C. Levis (G. E. Co., U.S.) 
Electrodes for arc lamps. 
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SPECIFICATIONS PUBLISHED. 


NorTz.— All specifications can be obtained at the uniform price of 8d. each 


1903. 

11,418 Laxe (General Incandescent Arc Light Co.) 

alternating series arc light ayatems. 
11,579 GnEENrIELD. Anodes for electrolytic operations. 
11,649 CAROLAN (G.E. Co., U.S.) Lightning arreaters. 
11,997 Guy. Joints for tubular metallic telegraph and like poles. 
12,526 DIESELHORST and MARTIN. Manufacture of cables. 
20,547 EunEzT II. Arm supporter for telephones and the like. 
26,275 KonHLzR. Controlling devices for electric motors. 
28,147 HiLLYzR. Electrically operated points for electric railways. 


1904. 

2,466 Aron. Clockwork electricity meters. 

2,504 RoszNrzLD. Contact shoe for electric railways. 

5,212 LAxx (Wilson). Flexible conduits for ccnductore. 

35,212 JiaoNzo. Rotating field motors. 

3,246 Rover. Apparatus for indicating electrically at a distance the 
movement of a needle. 

3,276 Touumsow. Galvanic curative appliances for human use. 

5,746 ReicuwaLD (Duisburger Maschinenbau A.G., late Bechem and 
Keetman). Magnetic gripping and releasing device for use with 
cranes, hoists and the like. 

3,847 ALLISON (Hooven, Owens, Reutschler Co.). 
machines. 

4,555 HOFFMANN. 


Regulators for 


Dynamo-electric 


Electric vibrating apparatus for massage purposes. 


COMPANIES’ MEETINGS AND REPORTS. 


Great Northern Telegraph Co. (Ltd.) 


At the recent meeting at Copenhagen the CHAIRMAN (Mr. F. Zahle) 
said that during 1903 10 of the company's cables in Europe were inter- 
rupted 15 times, and six cables in the Far East 11 times. In Europe the 
cable steamer “ H. C. Örsted " (replaced in December by the Pacific ") 
was on active service for 80 days, and the cable steamer in the Far East, 
the ‘‘ Store Nordiske," for 208 days, of which 74 were for the account of 
other administrations. Their second cable steamer for service in the Far 
East, which had been named the Pacific," was completed in November, 
and made her trial trip to their complete satisfaction. She had twin 
serews and powerful engines, a speed of more than 12 knots, and was able 
to effect cable repairs in depths up to 3,000 to 4,000 fathoms. As the 
Eastern Extension Telegraph Co. also employed their steamers for the 
maintenance of their cables in China, they had agreed with that company 
to keep the Store Nordiske " and the Pacific for joint account, which, 
of course, would reduce their expenses in connection with the ships. The 
“ Pacific" was retained in Europe during the first months of the present 
year in order to replace the “ H. C. Örsted ” whilst the latter was under- 
going a complete overhauling. The Pacific," therefore, left Copenhagen 
only on April 9 for London, where she will fill up her tanks with spare 
cable for the depot at Woosung. The united efforts of the Russian 
Administration and the company to improve the working of the Wladi- 
wostock lines had at last been crowned with success. During the latter 
half of 1903 the service by that route left little to be desired as regards 
both quickness and correctness in transmission. That applied also to the 
working of the Peking-Kiachta-Irkutsk route, which during the whole of 
last year transmitted the limitrophe Russo-Chinese traffic, as well as the 
service telegrams of the company between Europe and China, with 
remarkable celerity and regularity. 'Thanks to the opening of this route 
for general traffic on Feb. 23, they were in a position to obviate the incon- 
venience caused by the closing of their two cables between Wladiwostock 
and Nagasaki on account of the war, and to transmit the traffic between 
Europe and the Far East as though nothing had happened. The Russian 
Government did not exercise any kind of censorship on traffic passing 
over the new route. The recent International Telegraph Conference had 
adopted new rules for code language and for the charging of cipher 
age which were very advantageous to the public, but most prejudicial 

to the telegraph administrations. Their company had also to submit to 
tariff reductions which, though anticipated for some time, nevertheless 
exceeded their intentions. The laying of the new American cable con- 
necting San Francisco with the Philippine Islands (Manila), touching at 
Hawaii, Midway and Guam, was successfully completed in the beginning 
of July. In order to prevent the American company from extending their 
competition to the traflic with Europe it became necessary to introduce 
reductions at once. The combined effect of the tariff reductions and of 
the loss of the American traffic, which naturally has taken the new, more 
direct and less expensive route, was an immediate decrease of their 
receipts, averaging in the beginning £10,000 a month. If the total 
diminution of the traffic revenue, compared with the preceding year, had 
nevertheless been limited to about £12,000, it was only due to theirincreased 
receipts during the first half of the year and to the considerable Govern- 
ment and Press traffic called forth by the complications in the Far East 
towards the end of the year. Now that war between Russia and Japan 
has broken out it would, however, be a mistake to rely too much upon a 
continuance of that increase of the traffic, whilst, on the other hand, the 
danger to which their cables and telegraph lines are exposed is only too 
evident. Their two cables between Wladiwostock and Nagasaki, which 
formed a direct connection between the territories of the two belligerents, 
were closed on Feb. 9, and, although they had been able from Feb. 23 to 
substitute the route via Peking-Kiachta-Irkutsk for the one via Wladi- 


wostock, the security of the new route would depend upon the chanees of war. 
Passing through Mongolia it was, fortunately, as yet far from the theatre 
of war, but might be exposed to other dangers. "Three of their cables in 
the Far East connected Japan with China and Korea; one of them 
(between Tsushima and Fusan) had always been worked by the Japanese 
Administration, whilst the other two (between Nagasaki and Shanghai) 
were in their own hands and were still intact. All those cables were, 
unfortunately, exposed to the risks of war. Their agreements with the 
British Government for landing and working in the United Kingdom of 
their Scandinavian cables expired in 1903. Negotiations had been carried 
on for their revision and prolongation. The Government would place at 
their disposal a third wire between London and Newcastle, which would 
be very useful, as it would enable them to provide a quicker service; but 
so far they had not succeeded in obtaining a prolongation of the agree- 
ment beyond 1910, when their corresponding concessions from Denmark, 
Sweden and Norway would expire. Without taking into consideration the 
possibility of & general conflagration, it was evident that their lines, both 
in Europe and in the Far East, were exposed to uncertain vicissitudes, 
The present state of affairs in the Far East could not be compared with 
that existing in 1894 during the war between Japan and China, nor with 
that in 1900-1901, when China was invaded by the allied forces. At those 
times the whole world was interested in preserving the cables, and even 
in extending them, whilst now both belligerents were interested in the 
telegraphic isolation of their adversary. The first proof of that was the 
closing of the cables between Wladiwostock and Nagasaki and the inter- 
ruption of the cable between Chefoo and Port Arthur, belonging to the 
Russian Government, but partly worked by their company. The question 
was, How long would their other cables be safe? In those circumstances 
they had considered it their first duty to increase the dividend equalisation 
fund in order to guard against the consequences of the contingency of 
their most important sources of revenue running dry. The fact remained, 
however, that for the third time during the last 10 years exceptional events 
had come to their succour, this time to compensate them, temporarily, 
for a portion of the losses which, from July 1 next, will inevitably result 
from the tariff reductions agreed upon by the London Conference. 
Those compensating influences permitted them, nevertheless, to increase 
the dividend (124 per cent.) by a bonus of 24 per cent. They had chosen 
that form in order to indicate clearly the extraordinary and transient 
nature of the increase. 

[A fully-illustrated description of the new cable steamer '* Pacific ” will 
appear in The Electrician for May 20.—E»p.] 


ASBESTOS AND ASBESTIC CO. (LTD.)—At the meeting on Wednesday, 
the chairman (Mr. T. F. Manville) said that the directors had made an 
arrangement with theH. W. Johns-ManvilleCo. whereby the English branch 
of that firm's business was placed under the management of their general 
manager and secretary, Mr. H. J. Joseph, and the general office expenses had 
been equally shared. Those expenses would be further shared next year 
with the British Johns-Manville Co. also, who handle the electrical busi- 
ness of the H. W. Johns- Manville Co. 


AUCKLAND ELECTRIC TRAMWAYS CO. (LTD.)—At the meeting on 
Monday the chairman (Mr. C. G. Tegetmeier) saidthat at the commence- 
ment of the year they had about 9 miles of line in operation; at the 
end of October the system was fully operated. The traffic receipts 
amounted to £81,772, of which £80,306 was in respect of electric trac- 
tion. From Jan. 1 until April 22 last the receipts amounted to £33,622, 
while for the corresponding period of last year they were £19,276. 
During the year they carried 13,535,611 passengers. The total expendi- 
ture to Dec. 31, in connection with the electric construction and recon- 
struction of lines, was £506,835. During the current year further 
expenditure would be necessary. A number of additional cars would 
have to be provided, the first instalment of which would shortly be 
dispatched to Auckland, and arrangements were being made for the 
extension of the power plant. The cost of the Remuera extension had 
also to be provided. Since the report was issued they had received tele- 
graphic advice from Auckland that, on & poll of the ratepayers, the 
resolution of the city council, extending their tenure of the tramways 
within the city by two years had been confirmed. That gave them until 
June 1, 1932, in respect of the city lines, and Juce 1, 1934, in respect of 
the suburban lines, and, in the event of the purchase of the line by the 
local authorities at or after these dates, the price to be paid was the value 
of the undertaking asa going concern. 

BRUSH ELECTRICAL ENGINEERING CO. (LTD.)— The chairman, at the 
meeting on Tueday, said that the net profit of £28,057 was substantially 
better than that of the previous year, and would be sufficient not only to 
pay the preference dividend for the year in full, but also to provide a 
dividend on the ordinary shares. The board, however, deemed it more 
prudent to strengthen the general reserve. Explaining the disappearance 
of the item *' depreciation reserve fund ” from the balance-sheet, he said 
it was always intended to be a liquid fund readily realisable in case of 
emergency. That meant investing in Government, Corporation and other 
gilt-edged stocks. As the increase of business required more working 
capital they had been realising those particular securities for working 
capital. Only a portion of the investments had been so realised at 
Dec. 31, and the remainder had been merged in shares and debentures,” 
which accounted for the increase of that item. They had given up 
the manufacture of the Universal engine, and had adopted instead an 
improved type of reciprocating engine. 

CALLENDER'8 CABLE AND CONSTRUCTION CO. (LTD.) —The directors' 
report for 1903 states that the profit was £52,647, which, with the balance 
from 1902 (£24,480), made £77,127. After deducting interest, preference 
dividend, appropriation for depreciation of plant and machinery (£11,4-0) 
and for depreciation of oflice furniture (£191) the available balance was 
£46,456. The directors recommend an ordinary share dividend of 10 per 
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cent. (10s. per share), whereof 5s. was paid on Nov. 1, and a bonus of 
2s. 6d. per share, carrying forward £24,581. The output of the factory 
was slightly in excess of that of 1902, but once again severe competition was 
experienced in all branches, with the result that the prices obtainable 
were still further reduced, leaving but small margin of profit. The com- 
pany suffered severely from the unprecedented rainfall of 1903, whereby 
the cost of carrying out street work and cable laying was considerably 
enhanced. Heavy expenses were incurred at the factory at Erith from the 
same cause. Those two items caused an abnormal expenditure, amounting 
to many thousands of pounds, which had been met out of the year’s profits. 
In the last few weeks there had been a distinct tendency towards better 
trade, and although competition continued very keen, and prices were still 
low, there was some hope of better results during the present year. 
During the past year considerable progress had been made in the supply 
of electricity over large areas, and there was little doubt that as soon as 
the various power companies in which the company was interested were 
at work, great developments would take place in the use of electricity 
throughout Great Britain, and the directors were more convinced than 
ever that the policy which they had adopted with regard to those electric 
supply companies was the right one. During last summer circumstances 
arose with the Anchor Cable Co. (Ltd.) which, in the judgment of the 
board of that company, rendered it advisable that their business should 
be disposed of to one of the larger cable makers, and negotiations were 
entered into with Callender's Company. After examining the property, 
and considering the possibilities of their factory at Leigh, the directors 
completed arrangements by which they acquired the whole of the shares 
of the Anchor Company. The original board retired, and the directorate 
of the Anchor Company was now almost identical with that of this com- 
pany. For various reasons it had not been considered necessary as yet 
to amalgamate the two concerns, but to run the Anchor Company 
separately, and that course would be followed for the present. In addi- 
tion to the purchase of those shares, the company had found the working 
capital which was necessary for the Anchor Company. The total amount 
of that investment and advance was £72,696. A special loan had 
been obtained from the company’s bankers to enable that to be done; 
but at an early date it might be advisable to take the requisite steps for 
clearing that off. The property at Erith was now valued at £318,951. 


EDISON AND SWAN UNITED ELECTRIC LIGHT CO. (LTD.)—An extra- 
ordinary meeting was held yesterday (under the presidency of Mr. H. 
Wolfenden) to consider a resolution reducing the capital of the company 
from £1,000,000 to £941,090 by the cancelling of paid-up capital which 
has been lost or is unrepresented by available assets. The chairman 
said about £9,000 loss had been incurred at the factories at Broadheath, 
Walsall and Kalk and at the depot in Parliament-street, London, £44,000 
loss was revealed by the re-valuation of stocks in 1901; £4,000 was 
represented by debts owing by the company and not appearing in the 
accounts and bad and doubtful debts owing to the company. Altogether 
£58,472. 16s. ld. was lost prior to the present board coming 
into power in 1901. Income for 1902 and 1903 had not met 
expenditure by £4,026. 17s. 8d. The proposal to reduce the B 
shares by £2. 10s. per share would provide for £58,910 of this deficit, 
leaving a balance of £3,589. 14s. 7d. to be provided out of current earn- 
ings. Their business generally was progressing satisfactorily, and the 
directors hoped to show a marked improvement during the current 
financial year to June 30 next. The resolution was carried with one 
dissentient. A vote of thanks to the chairman and directors terminated 
the proceedings. 


TRACTION AND POWER SECURITIES CO. (LTD.)—The report for 1903 
states that the past year has not been favourable to securities of electrical 
undertakings. The City and North-Eastern Suburban Electric Railway 
Bill, in the promotion of which the company was interested, was thrown 
out in Committee. The directors also assisted in the formation of a 
company to carry out a system of electric tramways and lighting fir 
Rangoon, but it was not considered advisable to concede the low terms 
by which the next tender secured the concession. The costs of joining in 
those undertakings, including those of one other smaller proposition 
(£2,524), have been charged to revenue. The directors have postponed 
the issue of £1,000,000 in preference shares, and have written off the 
expenses thereof (£2,645). The balance of the year’s revenue (£4,333) is 
carried forward. 


WESTERN TELEGRAPH CO. (LTD.)— The report of the directors for the 
half-year ended Dec. 31 last shows that the revenue amounted to 
£222,020. 6s. 11d. and the working expenses to £93,140. 7s. After pro- 
viding £13,578. 18s. for debenture stock and debenture interest and 
sinking fund, and £2,622. 3s. 9d. for income tax, there is a balance of 
£112,678. 18s. 2d.; added to £2,639. 16s. 3d. brought forward, making 
£115,818. 14s. 5d. First and second interim dividends, amounting to 
£62,379, have been paid, and after transferring £30,000 to general 
reserve, and £18,000 to maintenance ships’ reserve, there is a balance of 
£4,939. 14s. 5d. to be carried forward. The revenue includes £11,808. 
6s. 6d. dividends upon the company’s investments in other telegraph 
companics, and £6,632. 13s. 6d. interest on reserve fund investments. 


WEST INDIA AND PANAMA TELEGRAPH CO. (LTD.)—The directors 
report for the half-year to Dec, 31, shows that the amount to credit of 
revenue is £32,399. 13s. 7d., against £31,062. 17s. 6d. for the corresponding 
half-year of 1902. The expenses have been £25,243. 8s. ld., against 
£20,079. 4s. 5d., leaving £7,156. 5s. 6d., to which is added £1,854. 18. 6d. 
interest on investments and £2,068. 9s. 1d. brought from last account, 
making £11,079. 13s. 1d. Thepayment of 6s. per share on account of arrears 
of first preference dividend will require £10,368. 18s., leaving a balance 
forward of £710. 15s id. The revenue account has been credited with 
£1,485. 158. 11d., a balance after the closing of the accounts attendant 
upon the loss of the ss. Grappler,” and also with £1,500 accumulated 
after adjustment in respect of income tax, The expenses of repairing 


cables during the half-year amounted to £10,251. 7s. 6d., or £2,576. 108. 2d. 
in excess of those for the corresponding period, attributable to a larger 
quantity of cable having been used in repairs. A further £934. Os. 11d. 
has been charged to reserve for cable used in the partial renewal of the 
St. Lucia-St. Vincent section, which was interrupted by volcanic dis- 
turbances in May, 1902, and after being repaired, again interrupted by 
the same cause in the following September. After much difficulty this 
repair was successfully completed in February last. 


WILLANS AND ROBINSON (LTD.)—A meeting was held on Wednesday 
to enable a poll to be taken on the subjoined resolution :—'* That subject 
to Mr. J. C. Peache entering into an agreement to devote the whole of 
his time and attention to the service of the company (with such excep- 
tions as may be arranged) he shall be remunerated by a fixed salary of 
£2,000 per annum, together with a contingent share of profits calculated 
as follows: — viz., in respect of every half-year in which the net profits of 
the company for such half-year shall be sufficient to pay a dividend at 
the rate of 7 per cent. per annum upon the amounts paid or credited as 
paid upon the ordinary shares then called up (after paying the prescribed 
dividend upon the preference shares, and arrears thereof if any) an 
amount equal to 8 per cent. of the remainder of such profits shall be paid 
to the said James Courthope Peache. Also that the remuneration of the 
proposed director should be provided from the fees paid to the existing 
board, but it is hereby declared that this is only an expression of opinion 
of this meeting and not & binding direction to the board." 

The Chairman (Mr. Mark Rosinson) announced that he had received 
an intimation from Capt. Sankey that he wished to withdraw his request 
for a poll, but as this request had been made by seven shareholders it 
was impossible to stop the poll being taken. The effect of the approval 
of the resolutfon would be that Mr. Peache, who had already been 
appointed a director, would take over the technical direction of the work 
with the approval of the board. 'The board entirely approved of the 
appointment of Mr. Peache, and had given effect to the recommendations 
of the advisory committee by allotting to Mr. Peache certain functions. 

At the close of the poll Mr. Robinson said there was a great deal of 
work to be done before the result could be announced. There were 
between 60,000 and 70,000 votes for and about 100 votes against the reso- 
lution. A circular would be sent to the shareholders announcing the result 
when this had been accurately ascertained. 


CITY NOTES. 


dd 


MEMORANDA.— Bank rate 3 per cent. (April 21, 1904). Price of silver 
25 fd. per oz. (May 12). Consols 90,4 — 901% for money, 903—904 for 
account; 24 per cent. annuities 90 — 90} (May 12). Consols Pay Day, 
June 1; Stocks and Shares Continuation Days, May 25 and June 8; 
Ticket Days, May 26 and June 9; Pay Day, May 27 ; Mining Share Carry- 
over Days, May 24 and June 7. 


ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)—Particulars will be found 
on another page of the offer of 120,000 ordinary shares of £5 each in the 
above company which are offered by the River Plate Trust Loan and 
Agency Co. (Ltd.), and form part of a total issue of 170,000 of such shares. 
The price of issue is £5. 10s., payable £1 on application and £4. 10s. on 
or before June 15. The shares rank for dividend from Jan. 1 last. The 
shares now offered were issued fully paid as consideration for the conver- 
sion of the company's system of tramways in Buenos Ayres from horse 
to electric traction. The Anglo-Argentine Company's concession is for & 
period of 99 years from January, 1900. Although electric traction was 
adopted on these tramways for only a portion of the year 1903, the net 
receipts for that year showed an increase of £91,122 over 1902 (£154,568, 
against £63,446), and 6 per cent. dividend was paid on these shares for 
1903. A marked improvement has, it is stated, taken place in the 
receipts during the present year, and an increased dividend is anticipated. 
A lengthy extract from the directors’ report for 1903 is given in the 
announcement which appears elsewhere, and shows that, notwithstand. 
ing the increased receipts for 1903, the working expenses were lower than 
for 1902. The company’s entire system consists of about 100 miles of 
tramways, of which 13 miles is double track. The subscription list for 
the shares now offered opens on Monday, May 16, and closes for town 
and country on or before Wednesday, May 18. 

COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)— The quantity of 
electricity sold in the company's distriets during the quarter ended 
March 31 is estimated to realise about £37,925, compared with £32,077 
for the corresponding period of 1903. 


CRAIGPARK ELECTRIC CABLE CO. (LTD.)J—At the meeting last week, 
the chairman said, owing to the dislocation of the works, there was little 
profit on the year's working, but they were able to keep up the production. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed May 18 a special settling day in the further issues of 10,000 £5 
fully-paid ordinary shares, and 10,000 41 per cent. £5 fully-paid cumulative 
preference shares of the Charing Cross and Strand Electricity Supply 
Corp. (Ltd.), and have ordered the s&me io be quoted. The com- 
mittee have been asked to appoint special settling days in, and grant 
quotations to, 250,000 44 per cent. second debenture stock of the British 
Electric Traction Co. (Ltd.), and a further issue of 2,520 5 per cent. 
£10 fully-paid cumulative preference shares and 2,500 £10 fully-paid 
ordinary shares of the Potteries Electric Traction Co. (Ltd.) 


URBAN ELECTRIC SUPPLY CO. (LTD.)—Letters of allotment for the 
issue of £200,000 44 per cent. first mortgage debenture stock of this 
company have been posted. 
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CASTNER-KELLNER ALKALI CO. (LTD.) — Fer year ended March 31 the 
net profit (after liberal expenditure in keeping up works, plant, &o.) was 
£42,020. 18s. 1d., which, with £13,151. 16s. 11d. brought forward, makes 
£55,172.15s. Deducting interest (£10,875. 108. 8d.), the available balance 
is £44,797. 4s. 4d. The directors recommend that £15,000 be appro- 

riated to depreciation reserve, that a dividend of 4 per cent. be paid, 
eaving £11,797. 4s. 4d. to be carried forward. 


ELMORE'S GERMAN AND AUSTRO-HUNGARIAN METAL CO. (LTD.)— 
The directors’ report for 1903 states that no material alteration has 
taken place, except that the amount standing to debit of profit and loss 
has been increased by £3,080. 13s., which includes £1,000 balance of 
premium on debenture stock. The general charges are less than those 
of the previous year. Loan from bankers is £4,000 more. The figures 
of the Metall Company are not satisfactory, as trade in Germany during 
the year was slack. In consequence, low-priced work had to be executed, 
with the result that the margin between cost of copper and selling price 
of finished articles showed a further decrease. The amount written off for 
depreciation and repairs and maintenance of plant (£2,700) is large, and 
it also been deemed advisable to write down the value of the finished 
and half-finished goods in stock at the end of the year a further 
£2,700. Expenditure of 158,650m. (£7,932) was incurred during the year 
on new works. The new machine referred to last year is not yet com- 
pletely erected owing to delay by the makers in America and delay of the 
makers of gearing, &c., in Germany, but the work of erection is now 
almost finished. Owing to unfavourable financial conditions it was 
impossible for the directors to carry through the debenture stock con- 
version, and the debenture-holders will be asked to agree to a further 
postponement of three years. Patents have been granted in Austria and 
Germany for an improvemeut in the company’s process. 


GLOBE TELEGRAPH AND TRUST CO. (LTD.)— The net revenue for the 
year to April 30 (after deducting expenses) was £203,010. 7s. 8d., or, with 
£3,071. 10s. 5d. brought forward, £206,081. 17s. 8d. From this there 
has been distributed £181,917. 1s. 6d. in interim dividends, leaving 
£74,164. 16s. 2d. The balance dividend on the preference and a dividend 
of 5s. per share on the ordinary shares is recommended, making 53 per cent. 
(tax free). £3,057. 10s. 9d. is carried forward. The company’s holding in 
West African Telegraph Co.'s shares, the balance of the holding in Western 
Telegraph Co.'s 4 per cent. debentures, also 500 shares in the American 
Telegraph and Cable Co. have been sold and most of the proceeds invested 
in other suitable telegraph securities. 


LYMINGTON ELECTRIC LIGHT AND POWER CO. (LTD.)— The total con- 
nections have increased from 6,124 to 8,211 8 c.p. lamps during the 
past year. Including £252. 188. 4d. from last year, the profit was 
£986. 188. 11d. Interest, &c., required £521. 16s. 5d., and the proposed 
dividend of 4 per cent. will absorb £323, 1 68. 10d. 

MARKET DRAYTON ELECTRIC LIGHT AND POWER CO. (LTD.)— 
According to the directors’ report, the total connections have increased 
from the equivalent of 1,981 to 4,759 8 c.p. lamps, and it was found 
necessary to have a new engine set and a new boiler laid down. The net 
profit was £396. 12s. 3d., and there was also a balance in hand of 
£82. 1s. 4d. brought forward from the previous year. £40 has been 
written off preliminary expenses, and £360. 7s. 9d. carried to reserve. The 
report was adopted at the meeting on Saturday, over which the chairman 
(Mr. R. C. Donaldson-Hudson), presided. 

NORTHWICH ELECTRIC SUPPLY CO. (LTD.)—This company, which 
has a share capital of £25,000 in £5 shares, is inviting applications for 
the balance of 1,371 shares. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 
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NEW COMPANIES. 

CHURCH STRETTON ELECTRIC SUPPLY CO. (LTD.) (80,857)—Reg. May 4, 
capital £10,000 in £1 shares, to adopt an agreement with Church Stretton 
Land Co. (Ltd.) and to carry on at Church Stretton, Salop, or elsewhere 
the business of suppliers of electric light, constructors and fixers of cables, 
wires, lines, accumulators, lamps and works, generators, accumulators, 
distributors and suppliers of electricity, contractors for lighting of streets, 
markets and buildings, electricians, mechanical engineers, &c. First 
directors, Hon. H. P. Mostyn, G. H. Dorrell and Hon. G. E. Hill- 
Trevor. Reg. Office, 18, Adam-street, Strand, London, W.C. 

KENDAL AND GENT (LTD.)—Reg. April 22, capital £100,000 in £5 
shares, to acquire the business carried on by A. H. Baldwin and E. Harper, 
under the style of Kendal and Gent, and to carry on the business of brass- 
founders and finishers, metal workers, mechanical and electrical engi- 
neers, machinists, machine and engineering tool makers, engine builders, 
boiler makers, &c. A. H. Baldwin and E. Harper are permanent govern- 
ing directors. Reg. offices, Victoria Works, Gorton, Manchester. 

OULTON BROAD ELECTRICITY CO. (LTD.) (80,824)—Reg. April 30, 
capital £5,000 in £1 shares, to acquire business of electric light and 
power suppliers, electrical and general engineers, &c., carried on by 
Messrs. Barber, Croft & Co., and to carry on the business of an electricity 
company. First directors, R. S. Stranack, H. Johnson and B. Barber. 


MORTGAGES AND CHARGES. 


BRITISH ELECTRIC TRACTION CO. (LTD.) (49,855)—Trust deed, dated 
April 21, 1904, to secure £250,000 2nd debenture stock (with power to 
issue further stock, ranking pari passu, up to half subscribed capital for 
time being) has been registered. Property charged, company’s undertaking 
and property, present and future. Trustees, Electrical and General 
Investment Co. 
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NORTHERN COUNTIES ELECTRICITY SUPPLY CO. (LTD.)—Issue on 
April 14 of £10,600 debentures, part of series created Feb. 18, 1904, to 
secure £100,000. Property charged, company’s undertaking and property, 
present and future, except uncalled or unpaid capital. Holders, T. E. 
Hodgkin, J. W. B. Pease and Admiral H. Cleveland. No trustees. 
Previously issued of same series, £10,000. 


ELECTRICO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


P 
AGGREGATE. 
LI Week 
ended E | Fa No. of Amount. Ine. or 
weeks. ^5 Pes. (a) 
£ 2 F 
Aberdeen Corporation ......| May 7 1.219 + 259 49 68,928 |+ 12,084 
Airdrie 96% „%%% e9099906000000909 April ?9 187 ee 12 2, . 
Ayr Corporation » 30 984 | - 11; 50 | 18,492 |t 100 
ey es9500000090000900090000«9* 39 29 168 an 2 17 2, x 166 
Barrow ........ . . nn 4, 29 147 + 89 | 19 1817 {+ 1,107 
Bexley District Council. May 6 196 T 90 4 P 
Bireintem Gorporadonc) m f seit. | id siaj X 
m 59 [II] * . 
*Birmingham Tramways Co „ 7 5879 + 408) 18 98,461 |+ 5,185 
*Blackburn Corporation...... » 6 866 | + 142 6 5,581 |+ 848 
Blackpool Corporation ...... » 5 551 + 185 8,594 |+ 802 
Blackpool and Fleet wood... „ 7 320 + 58 19 4.625 — 254 
Blackp'l,OSt.Anne's&Lytham „ 5 252 + 258 4 + 4,846 
Bolton Corporation ......... » 8j 108 + 87 6 10,076 |- 40 
Bournemouth Corpora ie "a 90 4 2 pts 8 6 b, T 869 
, T 
*Bradford Corporation ... ay 7] 5,566 + 2,870 ) b | 939,869 |+ 4,127 
B ton Corporation TM 99 8 786 | - 81 5 4,789 |- 48 
Brisbane Tramways ......... . 28 461 | + 174 12 | 97,484 |- 505 
*Bristol Trams & Carriage... May 6 4,942 +4+ 425 94 111,507 |+ 4.493 
*Buenos & Belgrano... April 10 8,496 | + 560 25 79,529 '+ 4,968 
Burnley Corporation......... May 7 984 + 251 6 6,65 i+ 1,422 
Burton Corporation.. ..“ „ 8 807 P 40 | 18,258 bas 
Calcutta Tramways Oo....... „ 7 |R95,139. | --R4,977 | 19 ,n656,015 |+ 290,700 
Camborne-Redruth ......... » 9 98 - 11 1 98 |- 11 
Cardiff Corporation » 7 1,920 | + 190 b 10,469 |+ 481 
Carlisle Tramways Co s 275 E ‘ae 225 " 
Central London wa; » 7) 6,950, - 12; 19 | 181,780 |- 1,040 
Chatham & Dist. Lt. R » 5 607 | + 102; 18 9,520 |+ 1,667 
City & South London „ 82.846 - 156 19 67,919 |- 1,840 
Cork Electric Trams Co. ... » 5 484 67 18 7,264 |- 285 
Darwen Corporation ......... » 6 2804 ＋ 16 1198 |- 96 
Devouport & Dist. Trams...| April 99 481 + 60| 17 7, + 1.116 
Dover Corporation. .... May T! 188 — 18 1,117 |- 94 
Dabin noan yeaa y à a T EE 19 1.852 109 
Dublin Southern sae T + 1 
Dublin United. | „ 6| 48 i 101 % S597 |+ 150 
Dudley—Stourbridgoe......... April 29 825 + 109 17 18,071 i+ 689 
Dundee Co tion May 4 861 + 64 vis - 
East Ham Council . " 740; + 172 5 4,084 |t 542 
Gateshead & Dist. Trams. . April 99 88 + 87) 17 14,758 |+ 762 
Glasgow Corporation......... May 14,243 | + 966 | 49 | 667,785 |+ 60,980 
Geo ore ses voran irs 7 111 n 18 1, 428 
Gravesend— North fleet April 29 235 | + 48| 17 8, + 595 
Gt. Northern & City Rly...| May 7 923 + 6| 12 11,218 s 
Greenock & Port Glasgow., April 99 534 — 20 17 | 8147 |+ (617 
Halifax Corporation ...... { Máy 485 EE. ) 5 | 6,975 |+ 49 
L] 
Hartlepool Tramways ...... April 99 266 + 36 17 4,287 |+ 425 
Huddersfield .................. 405 — T - | e aes 
Hull Corporation ............ May 7 2,037 4 927 5 11.101 |+ 1,000 
Ilford District Council . „ 7 454 ＋ 166 5 2,527 396 
Ilkeston Corporation......... n 4 141 pa es aes . 
Ipswich Corporation......... n 7 401 P 6 , 2,29 . 
Isle of Thanet Co. ............ » 7 405 — y w] sse » 
Kidderminster & District...) April 29 111 4+. 8| 17 , 1,782 |- 84 
Kirkcaldy Corporation ...... May 4 209 | — 20 | 18 8,786 ove 
Lanarkshire Trams Oo....... 5 56 630 ion 18 | 10,611 «is 
Leeds Corporation . „, "| 65, 484 ＋ 817 6 | 84,144 + 2,667 
Liverpool Corporation ...... April 80 , 10,072 . 202 18 173,810 i+ 953 
*Liverpool Overhead Rly. ...| May 9 1.594 — 19 | 19 29,507 | + 91 
“London County Council .. April 80 | 10,684 + 2,990 | $4 47,1395 |+ 9,790 
Westoft e b e n 2 85 sae be T see 
Manchester Corporation. May 7 11,602 4 699 5 | 58,714 |+ 711 
Mersey Railway ............... „ 7 1.659 + 170 18 | 26,506 . 6,832 
Merthyr ............ eere April 29 178 | + 8| 17 8,825 i+ 196 
Middleton ..................... » 29 308 | - 8| 17 4,514 + 71 
Nelson Corporation ......... May 7 108 + 51| 6 681 i+ 823 
Newoastle-on-Tyne Corp... „, 3,642 + 522 18 62,985 |+ 8,187 
Newport (Mon.) PA 178 + 171 5 2,602 |+ 677 
Oldham, Ashton & Hyde. . April 29 557 | M 1| 17 | 867 — 504 
Oldham Corporation. „ ua] us 8 | 8997 bs 
, 
Perth (W. A.) Elec. Trams. „ 6 1,888 + 205 18 | 24718 |+ 8,804 
Peterborough .................. April 29 137 | + 7| 17 2,056 |- 282 
Poole and District............ „ 29 9971 + 36 17 , 48M |+ 26 
„Portsmouth Corporation . . May 7 1.708 + 215 16 9,980 |+ 1,030 
Potteries . . . . . . . . .. April 29 1,854 + 322 17 28,314 |t 2,388 
Reading Corporation M ves | sse Vii. | M -— 
Rochdale Corporation ...... n | M 25 iis 
Rothesay ....... eere April 29 88 | - 8| 17 | 1051 ＋ 94 
Salford Corporation May 9 8,085 |-- 656 6 22,015 j+ 2,687 
Sheern es . April 27 49 — 24 | 17 806 — 225 
,Sheftield Corporation ...... May 8 4,979 + 410 $6 28,370 ＋ 539 
Southampton Corporat'n.. „ 5 919 | - 15 — 
Southend Corporation A 273 | + 24 5 1414 4 145 
Southport Tramways ...... April 29 291 — 26 17 4,435 [+ 253 
S. Staffordshire Trams. ... » 29 788 — 60 17 12,922 i+ 187 
Stockport Corporation...... May 6 528 + 2 5 2,551 + 975 
Sunderland Corporation | „ 8 1121 | + 93 5 6,316 (+ 108 
*Swansea Trams | April 29 450 | + 28 17 | 8,056 |t 289 
Taunton Trams unen y 29 48 | - 19; 17 | 8836 — 66 
Tynemouth and District. „ 29 212 13 17 | 8,788 - 181 
Tyneside Trams Co May 4 387 | + 8) 18 5,318 + 791 
Wallasey District Coundil. „ 7 669 + 9155 8,664 |+ 125 
Wa siessen „ 7 454 $ 18 8,519 
Warrington Corporation... . | S ae 
West Ham Corporation . "T 5 741 10 5,017 ae 
Weston-super-Maro ......... April 27 | 69 | - 24 17 623 — 40 
Wigan Corporation ......... »" : M i a 
Wolverhampton District.. „ 29 359 - "uu AT 5,599 — 274 
Worcester . „ 29 262 + 102 12 | 311 — 1,264 
Wrerham. . . . . .. . . . . 29 105 — 19 17 1,00 - 79 
Yorkshire Woollen District| 20 600 + 242 17 9,90 + 8,972 
(a) These comparisons are with the corresponding period last year. 
‘Partly electrical. t Minus 8 days. €] Plus 8 days. 5 Plus 2 daye. 
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A- BUSINESS 
E Price | B8 DIVIDEND E Price | È DIVIDEND 
AME Wed. DUE WERL TO TO NAME. Wed., Dum. W TO 
95 ^ : May 11. E MAY 11. May 11. May 11. 
Â 
High-| Low. High-|Low- 
ELEGTRIG RAILWAYS, TRAMWAYS, Ac. 2 o. 4. e $55 un || 
5| 306 een g eh gas. 121 ih |é 11 T | April, Oot % GAl el | National Co Pref, Block se o8¢—its 5 14 19 . | (1043 1038 
81. %½ | Do. Permanent 6% Deb. Stock ....... ‘| an 100 | 2 | 96) | obg t. 57 | Do. Def. Stock ............ —.—.—.—— 88 —91 | 10 10 E 
10g | a crand klec Trama Fx Dob. (ed) 6 8 l6 b 0 74| „ 10 ef | Do. 6 per Cent. Cum. ist Frei. . . 11 —18 4 12 4 Feb, Aug | 11 
4% Bereelons Tremwara ... 9 % 0 0 Z .. | .. I} 10] % | Do. 6 per Cent. Cum. 2nd Pref. ...... 11 —18 4 12 4 | Feb, Aug : 
3 vU ' e 4140 — n) p 6 2% | Do. 6 per Cent. Non-Oum. Mábei.| 6—64 | 415 5 | Feb, Ang | |:| -- 
81 Do. 44% Deb. Stoch red.)... 96 8 1 9 i "| n st.“ 837 * Do. Deb. Stock 3j Cent, od.) . 97 —99 |811 5 | June, Me 
Do. 5 per Cent. Debe......... . —99 da „ Ist. 4 Do. 4 per out Dob, ook 102 —104 | 8 17 10 .. 1083 |108} 
Bath Elec. Trams Pref. Ord. oe * id * N Do. Do. Prov. Corts epd 98 — 80 € EA 
vr Ee Cum he NEUE UMS. SE - npo JE I| 082 | Oriental . . . . . — ] Ans 6 8 | April, Oot} H| .. 
ie lee one lectio Trama Tav 8 17 8 10% Do. 6 per Cent. Gum. Frei. . —1y | 12 11 zn ai 
» B por Cont. Oum. Pref. ene "| 97 —102 4 8 8 : 100 | . 6| 8/0 | United River Plate . . . „„ 516 8 July. "ue 
d . 44 per Cent. Den Prov. Cate- 18 —19 4 4 2|Feb,Aug | .. | = || 5 3/6 | Do. 6 per Cent. Cum. Pref. ......... 415 3 June, Des 5. 
4% Do. : Cum. Pref. (a fully venta been 10 10 8 18 0 EN zell es | Stil 5% Do. 5 per Cent. Deb. Stock (red.). ese 108 — 1 415 10 June, Doo 
4% | Do. 5 106 —108 2 14 0 Feb, Avg | ... ' ELECTRICITY SUPPLY. 
Bt.) 6% British Co ta ambia Hee Elec. Riwy. Def. Ord.| 99 —102 | 5 17 8 - {100 J| .. | Blackheath & Gr nwich. Dist. Ord. (f. p.] 1-1 p a T 
b %%% %%% %% %%% „% „ 99 —102 b 0 0 oe 1014 1913 | 1 0/81 Do. 7% Cum. Pref. s0e9990902009000090909009005* 1 —1 5 12 0 as 170 hd 
5 6% Gum P erp. Pref, — 100—103 511 7 e >: | st. 4x | Do. 41st Db. Stk. Prv.Cte.(rd.&oon-)| 117 —132 | 14 4 — .. 
4 if per Cont. Tat Mort, Debe. ...... 1037—10% 4 6 7 . fosi | .- 11600, | Bournemouth & Poole Elec. Sup. Ord. 114-124 |6 8 0 sec RO us 
X Do. ancouver Power Debs.............| 98 —101 | 4 9 1 e oa sz || 10| 4/6 | Do. 4} per Cent. Cum. Pref . ..... . —10 4 5 9 re zs à 
6/0 | British Elec.rio Traction Ord............. 9—9 |8 8 5 . 9R | 83 il) 10 6/0 | Do. 6% Cum. Second Pref. . . . 104—114 | 5 4 4 * ed 
6/0 | Do. 6 per Cent. Cum. Prei. ««| 10 —10$ | 5 14 4 | Feb, Aug | 10} Hi st. 44 | Do. Cent. Deb. Stock (red.) . 101 —104 | 4 6 7 de ae. es 
5% | Do. b per Cent. Perpetual Debs .....| 115 —113 | 4 5 6 — Ig, 216) Bac 47 Bromley . 100 —108 4 7 5 ki wo | ya 
3/0 | Buenos Ayres and and Belgrano Ord.........| 28—27 5 3 9 “ 51 2 557 Brompton & Kensington Eleo.Sup.Ord. 1 au 451 E T EM 
8/0 | De. 6perCent."A' Cum. Prei. .... 54—5$ | 5 4 4 - 54 5B f g 86 | Do. 7 per Gent. Pref. . . . .. .. .. 104—102 |8 5 l| MarnBept| ..| .. 
5 8/0 Do. secs0í0o20020*€6 % %% ꝙ‚‚ % ꝙꝙꝙ 6 — 5 14 4 hdd 5 on | 5 8/0 Caloutta Electric Suppl Ord. 2 „ 6 „6 „6 „ 63 —7} 4 9 8 oe 6 14 
6% | Do. Gent. Bebe. . 1 1. 104 —107 | 4 18 6 — s. i Bt. 4% | Central] Elec. Sup. Oo. 4% uar. Db. Stock 107 —110 | 814 1 .. 11074 107 
Bt. 5% | Do. 52 and Deb. Stock Prov. Gerts. | 98 —101 419 6 — Ju | 5 Charing. Cross & Strand Electric Bup.| 7-72 | 5 8 B Feb, Aug Ya 
5% | Buenos Ayres Etec. Trams Co. (1901) | 6| 2/8 | Do. ah per Cent. Pref. .............. 5 —54 |4 5 9 | Feb, Aug 57 57, 
5% Deb. Stk. (red.) ................| 96 —101 5 0 0 . 3| „ 5/28 | Do. ty Underiaking ij% O m. Prei.“ 49-5 4 10 0 Fr icq pie 
9/6 Calontta Tramwa ways 8 Ves Seri ——. 7—7} |4 00 — 7] 5 1/7 Do. (1908)........ 41—5 is 413 
4x X 1st Deb. Stock (red.) . . 100 —109 | 4 3 7 "e si | $5[|8t5| 4% | Do. 4% Deb. 8 Stock ee RON. e-... 102 —104 | 8 17 10 - 105 | .. 
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In calculating the yield, allowance has been ik | for accrued interest but not for redemption, 1 The London Stock Exchange Committee have refused to quote these. 
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NOTES. 


ee — 


THE Marylebone Borough Council’s electric lighting Bill 
has now passed the House of Commons and, having passed 
the Committee stage in the House of Lords on Monday, was 
read a third time in the Upper House yesterday afternoon. 
As there is no reason to anticipate that Royal Assent 
will be withheld, the Bill has become law to all intents and 
purposes. The Bill is for the purpose of authorising the 
Marylebone Borough Council to borrow money in order 
to take over the Marylebone portion of the Metropolitan 
Electric Supply Co.'s undertaking. The history of the 
matter has been a long one. When the high valuation 
fixed by the umpire after the recent arbitration proceedings 
was made known, legal difficulties were raised which have 
delayed the acquisition of the loan by the Council, although 
it was impossible to evade the liability to purchase. Then an 
endeavour was made to come to better terms with the com- 
pany, but no arrangement could be arrived at satisfactory to 
both sides. Offers were also considered from the Westing- 
house Company and from the General Electric Co. to relieve 
the Council of part or whole of the undertaking, but these 
were also refused, and the Council finally came to the con- 
clusion that it had no option but to buy the undertaking in 


Prick Sixpence Ro" 


Abroad 9d., or 18 cents, or 900., or BOpf. 


higher than it had anticipated paying when it agreed to the 


purchase by arbitration. 
— — 


AN unsuccessful attempt was made in the House of 
Commons to obtain the insertion of the ‘“ Bermondsey” 
clause in the Bill, but it was fortunately frustrated, and 
elicited a clear statement from Mr. Bonar Law on the 
attitude of the Board of Trade with regard to this clause. This 
has already been alluded to in our columns. A modification 
of the Bermondsey clause has been accepted by the Council, 
however, in which, apparently, the terms of the “Bermondsey” 
clause are to be followed after the undertaking has been 
in operation under the Council’s administration for three 
years. We may point out that the wording of the clause, 
which we print in another column, is not as clear as it might 
be with respect to the time these three years are to be 
reckoned from. After the expiration of this period the 
accounts are to be examined annually, and if there is a deficit 
the Council will have to raise the price charged per unit. 
We fear that, in view of the large capital expenditure, electric 
light in Marylebone will not be cheap for many years to come. 


SE aoe 


THE proceedings at the Conference on the telephone ques- 
tion at the Guildhall yesterday, a special report of which we 
publish on another page, show that the Local Authorities in 
London are not all agreed as to the advisability of the Govern- 
ment purchasing the telephone system of the country forth- 
with. The fact was insisted on by some speakers that the 
Government would have to pay more now than it would have 
to in 1911, when the greater part of the National Telephone 
Co.’s licence expires, but too much may easily be made of 
this point. A valuation made now would surely be on the 
basis of a going concern with a seven-years’ lease of life, and 
there is no reason why a proper actuarial estimate should not 
be arrived at which would be quite satisfactory. One speaker 
was wrong in stating that the Company could make its own 
terms, for the Company’s own licence clearly gives the 
Government powers of compulsory purchase in 1904. Not 
only is there prospect of a more efficient service if the tele- 
phone system is placed under one control, and in the hands of 
a department having such wide-reaching powers as the Post 
Office, but there is also a possibility that the cost of the 
service to the subscribers may be considerably reduced. At 


accordance with its original intention, although at a price far ! present one-tenth of the subscription paid by the telephone 
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renter on the National Telephone Co.’s systems and the 
municipal systems is paid over to the Government; and it 
should even be possible to reduce the rates by more than 
10 per cent., for the wider powers of the Postmaster-General 
would effect economies in sums paid for wayleaves and money 
expended on the maintenance of costly house top systems of 
overhead conductors. 


SHAREHOLDERS of the West India and Panama Telegraph 
Co. received an unpleasant reminder of the fearful Martinique 
disaster of 1902 at the fifty-fourth ordinary general meeting 
of the Company held on Wednesday. It will be remembered 
that the Company’s cable-ship “Grappler ” was lost as a result 
of the volcanic eruption, and since that time operations have 
been carried on with a view to repairing the cable in the 
neighbourhood of St. Pierre. Some of the cable picked up 
was found to be in shreds, with the gutta-percha core cut and 
broken. Whilst the ship was at work it was noticed that 
Mont Pelée was continually smoking and steaming, and, 
having the loss of the Grappler and the recent narrow 
escape of another vessel off St. Vincent still fresh in their 
memories, the Company decided to abandon, for the present, 
all attempts at restoring communication until safer and more 
peaceful times. The Chairman further informed the share- 
holders that when the repairs were again taken in hand a 
deviation of route and an expenditure of 50 or 60 nauts of 
new cable would be involved. 


at tae 

THE decision of the Shoreditch Borough Council to fix the 
price of steam supplied to the electricity department by the 
refuse destructor, is another striking proof of the difficulties 
which must inevitably arise when the two departments are 
compelled to work in conjunction. It is proposed to take 
an eight hours’ test, using coal-fired boilers only, and from 
the figures so obtained to determine the cost of coal at 
existing contract prices for every unit generated. When 
working with both coal and refuse combined, it will then be 
necessary, in order to estimate the value of the refuse as fuel, 
merely to subtract from the total units generated the units due 
to the coal consumed, and multiply the remainder by the figure 
per unit obtained from the test. The Electricity Committee are 
of the opinion that the latter figure will be in the neighbourhood 
of 0-9d. per unit. From the committee-man's point of view, per- 
haps, the arrangement would be an admirable one, but, unfortu- 
nately, steam has not always a fixed value for the electricity 
department. If the latter had a load-factor of 100 per cent. 
then a definite price might be assigned to each pound of steam 
supplied if the supply were constant, Moreover, the top loads 
of the two departments do not coincide, and it is, therefore, 
v n'air to demand the full price for steam which is not wanted, 
but which must be disposed of because the destructor happens 
to be working at full pressure. The point is admittedly a 
knotty one; many central station engineers would be inclined 
to place a minus sign before the figure representing the value 
of the destructor steam per unit generated. 


— 

THE letter which we publish in another column from a 
correspondent in Madrid, calls attention to the successful 
financial results that have been obtained with overhead electric 


lighting networks in that country. Although the cases are 
limited in which water powers, even as small as he mentions, 
are available in England, there may well be some small towns 
beyond the reach of power companies in which the erection of 
a simple water-driven electricity works and a network of over- 
head wires would be worth while; and, certainly, in many 
places in Wales, Scotland and Ireland the matter should be 
worth consideration. The chief difficulty is the small head 
available. Very small steam-driven works will seldom pay 
their way in remote villages, for there the cost of coal is exces- ` 
sive, and the economy arrived at in utilising overhead lines 
would not always compensate this. We are glad to notice, 
however, that more attention is being paid to overhead wires, 
and are able to record another case this week in which their 
adoption has been decided on. At Crediton, in Devonshire, 
a townlet of some 4,000 inhabitants, a resolution of the Urban 
District Council refusing permission for overhead wires has 
just been rescinded, on the representation of the contractors 
who desire to put down electricity works that an insistence on 
the employment of underground mains would increase the cost 
of the scheme so much as to prevent its being carried through. 


THE case of * Smith v. Pare," reported in our last issue, has 
aroused some comment in medical and other scientific circles, 
not on account of the main issue of the case—which was 
simply whether there had been wrong diagnosis and unskilful 
treatment by Dr. SmirH—but in view of the evidence 
given by the expert witnesses who were called in. Three 
witnesses, including Dr. GREGG, superintendent of the X-ray 
department at St. Thomas’ Hospital, and Sir VICTOR 
HORSLEY, stated that, while beneficial effects could be 
obtained with the X-ray treatment in the case of superficial 
cancer, it was ineffectual when applied to cases of internal 
cancer. The question as to whether the more penetrative 
y-rays from radium would be serviceable in this direction 
is still open, however, and there would seem to be room for 
experiment in this direction. Unfortunately, experiment is 
difficult, for the serious burning of the skin, which often 
results from too prolonged an exposure to X-rays, is also 
occasioned by the rays from radium, and, moreover, the rays 
which will destroy an internal growth may also destroy useful 
tissue. Medical men should not overlook the fact, however, 
that the y-rays of radium, while possessing in general the same 
properties as X-rays (in fact, it is not improbable that they are 
“hard " X-rays), are far more penetrative. There may, there- 
fore, be several useful applications for them. 

THE unfortunate fatality which occurred on the newly- 
“electrified” portion of the North Eastern Railway on Wed- 
nesday last week will probably be viewed with alarm by a 
large section of the general public. A boy, only 34 years of 
age, crept through a railing, got on to the permanent way, 
and, stepping on the Jive rail, was killed. At the inquest the 
jury returned the usual verdict, and expressed the opinion 
that the line should be more efficiently protected ; the coroner 
also intimated his intention of personally communicating 
similar views to the Home Office, independently of the jury. 
Apart from any question of efficient protection by the railway 
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company, even if the line had been worked by steam it is not 
unlikely that an accident would have occurred; it is not 
surprising that a child, 34 years old, if left to its own devices, 
should, sooner or later, get into trouble. It is to be hoped, 
however, that the railway companies using the third rail will 
adopt a more effective form of fence than the simple railing 
which protected the line in this case, and the question of 
abolishing the gates for pedestrians at level crossings is also 


worthy of consideration. 


A BLUE BOOK has just been issued containing reports and 
correspondence relating to the expediency of maintaining the 
Royal Indian Engineering College at Cooper’s Hill. As long 
ago as 1895 a Committee was appointed to inquire into the 
expenditure necessitated by the maintenance of the college, 
and their opinion was that it should be discontinued. A 
similar opinion was set forth in a report by the Board 
of Visitors in 1901, and now, owing to a further report 
of the 1903 Committee, it has been finally decided to close 
the institution. It appears that the cost to students and 
to the Government is excessive ; so much is this felt by the 
former that the number has fallen off considerably, and 
great difficulty is experienced in securing recruits from the 
proper classes of society. The Committee consulted various 
institutions and colleges, and found that training equally 
as good as that given at Cooper’s Hill could be obtained from 
other sources and at considerably smaller cost. They are of 
the opinion that it is not good for an educational institution 
to be under Government control, and, in short, they advocate 
the abolition of Cooper’s Hill and the selection of candidates 
for Indian service from outside sources. It is recommended 
that the college be closed in September, 1904. The Govern- 
ment of India have written to the State Secretary for India 
protesting, but in his reply Mr. BRoDRICK upholds the findings 
of the Committee. We trust that, in order to make the policy 
of the Government consistent, they will contribute a subsidy 
to some of the leading technical colleges, and institute scholar- 
ships for the most promising students who desire to be trained 
for Indian appointments. 


ħi 


Underground Sub-stations—An error occurred in our 
editorial notes on this subject last week. In the second note 
on p. 125 the minimum size for a transformer chamber which 
we quoted should have been 4ft. square instead of 2ft. square. 


Institution of Electrical Engineers.—The annual general 
meeting of the Institution of Electrical Engineers has been 


postponed from May 26 until June 6. 


Thunderstorm at Bristol.—A heavy thunderstorm passed 
over Bristol on Monday. Lightning struck several houses in 
Clifton and the adjoining suburbs, and in one instance two 
children were thrown down, but escaped with a shock. 


Cable Interruptions. Date of Interruption. 
Dominica—Martinique ................ e eee May 9,1902 
St. Lucia—Martinique ...................... May 9,1902 
Oayenne—Pinheiros ...................... e. Aug. 18, 1902 
Reissi-Issa (Yemen)]—Camaran ............... Oct. 22, 1902 
Taria lee te eei Jan. 18, 1904 
Dakar--Konakfty...... ves s eer e atn May 13, 1904 
Gibraltar —Tangierr ss? May 17, 1904 


Institution of Electrical Engineers’ Benevolent Fund. 
The sixth annual general meeting of contributors will be held 
at the Institution offices, 92, Victoria-street, London, S.W., on 
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the 27th inst., at 5 p.m, The statement of accounts to be 
submitted shows investments £1,550, balance at bankers 
£366. 18s. 11d., petty cash 10s. 5d.—total assets £1,917. 9s. 4d. 

Dublin Local Section of the Institution of Electrical 
Engineers.—At the annual general meeting of the Dublin 
Local Section, held last Friday, the following officers were 
elected for the coming session :— 

Chairman, Mark Ruddle. Vice-Chairman, P. S. Sheardown. Other 
Members of Committee, Prof. Barrett, J. W. Boucher, P. Blissett, Wm. 
Brown, A. T. Kinsey, A. E. Porte, S. Robinson, Prof. Thrift, A. W. 
Whieldon. Hon. Sec., William Tatlow. 


A pair of silver salvers were afterwards presented to the 


hon. secretary, Mr. Wm. Tatlow, on the occasion of his marriage. 

The New Institution Secretary.—At the meeting of the 
Institution of Electrical Engineers on Thursday, May 12, the 
secretarial chair was occupied by Mr. G. C. Lloyd for the first 
time. In introducing Mr. Lloyd to the members, the President 
(Mr. R. Kaye Gray) said it was only right to say that since 
the lamented death of Mr. McMillan, Mr. Rowell and Mr. 
Tree had carried on the dutiés in such a way as would please 
everyone, and no doubt they all had noticed that the affairs of 
the Institution had been carried on quite as usual during the 
interregnum. He thought he should make this announcement 
public, as sometimes the people who did the work did not get 
properly recognised. 

The Electro-Harmonic Society.— The annual general meeting 
of the Electro-Harmonic Society, to receive the statement of 
accounts for the 18th season, to elect officers for the 19th 
season, and to transact the ordinary general business of the 
Society, will be held on Wednesday next, at 4:30 p.m., at 
the Institution of Electrical Engineers, 92, Victoria-street, 
Westminster. Members of the committee are requested to 
meet at 4 p.m. for the election of new members and for 
other business. During the past season 103 new members 
have been elected and placed on the register. In the same 
period the Society has lost six members by death, 30 have 
resigned and seven have been struck from the register for 
non-compliance with Rule 9. The membership roll now con- 
tains 446 names, and there is a credit balance of £44. 8s. 11d. 
to the end of the season 1903-1904. 


Wiring Practice in South Africa.—As recently announced 
in these columns, the Cape Town local section of the Institution 
of Electrical Engineers has drawn the attention of fire insurance 
companies, architects and electrical consumers generally to the 
urgent need for raising the standard of electrical installations 
in South Africa. In their opinion this result can be best 
obtained by (1) the employment, in all cases, of a properly 
qualified electrical engineer to draw up specifications in accord- 
ance with the rules of the Institution of Electrical Engineers, to 
supervise the carrying out of the work and, on its completion, 
to furnish his signed certificate ; (2) by periodical inspections 
(at least once every year) by some competent engineer; (3) by 
requiring all wiremen employed on electrical installations to 
be duly licensed by some competent body, such licence only 
being granted after due examination, and being liable to with- 
drawal; and (4) by the adoption by the fire insurance 
companies of a discriminatory tariff in favour of premises in 
which the electrical installations are thus satisfactorily inspected. 


A New Honorary Member.—At their last meeting, the 
Council of the Institution of Electrical Engineers elected 
Major-Gen. C. E. Webber (retired), R.E., C.B., an honorary 
member of the Institution. The other honorary members 
are :—Dr. Henry Wilde, F.R.S.: the Right Hon. Lord Kelvin, 
O. M., G. C. V. O., F. R. S.; Dr. J. Wilson Swan, F. R. S.; M. 
E. Mascart, Membre de l'Institut de France; and Prof. 
Antonio Pacinotti, of Pisa. Major-Gen. Webber, who is now 
65 years of age, was one of the founders of the Institution of 
Electrical Engineers in 1871, and is a Past- President. He 
obtained his commission in the Royal Engineers in 1855, and, 
after much active service, was appointed Director of Army 
Telegraphs with the Nile Expedition of 1884-85, until invalided 
in May, 1885, when he retired with the honorary rank of 
major-general. In 1870 Major-Gen. Webber was placed in com- 
mand of the 22nd and 34th companies of Royal Engineers for 
service in the Postal Telegraph Department, and he was 
appointed divisional engineer first of the Eastern and after- 
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wards of the Southern Division of the Postal Telegraphs. 
He has been established for some time past as a consulting 
electrical engineer, and is a director of several leading electric 
supply companies. He has read numerous Papers before the 
Institution of Electrical Engineers, and is a frequent speaker 
in the discussions at the meetings. 


Obituary. We regret to record the death on the 9th inst., 
at Haslar Hospital, of Sub-Lieut. Douglas George Anderson, 
son of Mr. Kenneth Anderson, of Swanage, Dorset, and 
grandson of the late Sir James Anderson. The deceased had 
been serving on the Mediterranean stations in H. M. S.“ Niad,” 
and was invalided home, arriving in the “Exmouth” the 
previous week. Lieut. Anderson was making satisfactory 
progress when a recurrence of Malta fever supervened, and he 
passed away suddenly in his sleep. He was possessed of a fine 
physique and was a keen sailor, and probably kept at work 
too long, owing to unwillingness to go on the sick list. The 
funeral was attended by a large number of naval officers and 
men, and the coffin was borne on a gun carriage from the 
hospital to the cemetery. The service was conducted by the 
Rev. H. C. Backwell, chaplain of the naval barracks of which 
the band was also in attendance. After the usual three 
volleys, fired by a party from the “ Victory " and other ships, 
the “ Last Post " was sounded. 

We have also to announce the death of Mr. Frank Rutley, late 
lecturer on Mineralogy at the Royal College of Science, which 
took place on Monday. 


Royal Society Conversazione.—At the Royal Society con- 
versazione on Friday last there were only few exhibits of 
electrical interest, the biological element being on the whole the 
most predominant. Prof. Fleming showed an effective adap- 
tation of Seibt's resonator to the metrical study of stationary 
electric waves on spiral wires, the po:itions of the nodes and 
loops being made evident by numerous vacuous tubes which 
glowed brightly or dimly in the high-frequency field near the 
spiral, and the number of these nodes and loops being varied 
by the use of a variable inductance in the exciting circuit. 
Col. Crompton showed a,selection of electrical instruments 
of precision, including electric micrometers and a spherical 
electrostatic voltmeter. The National Physical Laboratory 
had on view a ** microphone-buzzer," which is used for pro- 
ducing from continuous-current a nearly pure sinusoidal alter- 
nating current such as is needed in the measurement of small 
inductances and capacities ; and also an apparatus for investi- 
gating by means of buried thermo-junctions the temperature 

istribution in the field coils of electrical machinery. Messre. 
Hibbert and Dick exhibited the parts and the materials of 
Edison’s secondary battery fer automobiles. Dr. A. B. Green 
displayed photographs illustrating the photo-actinic rays 
emitted from bacteria after exposure to the radiation from 
radium. Finally, Mr. Sherard Cowper-Coles demonstrated 
the action that occurs between metals at temperatures mueh 
below their melting points, an action which, in the so-called 
Sherardising process, is being applied to the coating of iron 
with zinc by heating the iron in zinc dust. 


Institution of Electrical Engineers’ Visit to America.—The 
arrangements for the Institution's visit to America in the latter 
part of this summer are in a forward state. It is proposed 
that the party should sail on the White Star s.s. “ Republic,” 
this being the only steamer on which accommodation for the 
whole number can be found. The steamer sails from Liverpool 
on Thursday, August 25th, and is due on Friday, September 2nd, 
at Boston, where it has been arranged to visit several places of 
interest. The party will arrive at New York on September 4th, 
and will remain together until Saturday, September 24th, when 
it disperses. During this time the party will visit New York, 
` Schenectady, Montreal, Niagara Falls, Chicago, St. Louis, 

Pittsburg, . and Philadelphia. An outline of the 
complete itinerary of the visit was published in The Electrician 
of May 6th, p. 88, the only alteration being that under the 
present arrangements Boston will be visited at the commence- 
ment of the tour, and not on September 22nd, as formerly 
arranged. This latter date is, 1n consequence, at present 
unassigned. Ladies will be heartily welcomed and, wherever 
possible, special arrangements will be made for their enter- 
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tainment while the members are engaged in visiting works. 
With the exception of ladies ln with members, the 
party must necessarily be restricted, as usual, to the members 
of the several classes in the Institution. It is anticipated 
that, including first class fares on steamers and railways and 
ordinary hotel expenses, together with a contribution towards 
the expenses of the Institution, the cost of the tour will be 
about £80 per head. But, as this sum does not include 
incidental expenses, such as gratuities, which are under the 
personal control of each individual, a further sum of at least 
£10 should be allowed for, exclusive of the cost of wines and 
the like. As on previous visits, all arrangements for travelling 
on the American continent and for hotel accommodation will 
be attended to, and further details regarding these points will 
be given at a later date. 


Darlington Tramways.—Trial trips have been made over a 
portion of the Darlington Corporation’s electric tramway lines, 
and it is expected that the entire system, comprising 34 miles 
of double track and g mile of single track, will be opened to 
the public in a few days. The gauge is 8ft. 6in., the steepest 
gradient 1 in 14, and the sharpest curve has a radius of 60ft. 
Girder rails, weighing 90lb. to the yard, are employed, and 
they serve, together with two feeders, asa return. The over- 
head equipment includes side poles, span wires and centre 
poles, the trolley wire being No. 00 S.W.G. Contractors for 
this part of the work were the British Electric Equipment 
Co. and Messrs. J. G. White & Co. Two sizes of feeders 
are employed, having a section of 0:25 sq. in. and 0:20 sq. in. 
respectively. They are of the paper-insulated lead-covered 
type, laid solid in wood troughs underneath the footpath, and 
were supplied by Messrs. W. T. Glover & Co. Energy at 
950 volts is supplied by the Corporation's electricity department 
at 11d. per unit. There are 16 cars of the single-deck combina- 
tion type, by Messrs. G. F. Milnes & Co. Each is fitted with 
two Westinghouse motors driving by single reduction gear 
having a ratio of 1:4:85. The motors are specified to develop 
25 B.H.P., and, in a 30 minutes’ test the temperature rise is not 
to exceed 117*F. when running at a speed equivalent to 7 miles 
per hour. Hand, slipper and electric emergency brakes are 
provided, and the cars are also fitted with Tidswell“ life- 
guards. The cars are divided by two partitions into three 
compartments, the two end ones being for smokers ; there is 
seating room for 28 passengers in each car. The smoking 
compartments, holding six passengers each, are open at the 
ends, and the windows behind the seats in these smoking com- 
partments may be raised or lowered. Some of the principal 
dimensions of the cars are: Length over collision fenders 28ft., 
overall width 6ft. 6in., and wheel base 6ft. Messrs. Kennedy 
and Jenkin are consulting engineers, and Mr. J. R. P. Lunn is 
the resident engineer and tramways manager. 


Wireless Telegraph Notes.—77/^ I. ines special correspon- 
dent, who has been supplying that journal with reports of the 
war by means of a De Forest apparatus which he has on board 
the steamer ‘“ Haimun," sent on Monday a lengthy explana- 
tion of the absence of news through his medium during the 
past few weeks. He at once states that it has not been due to 
any failure of the apparatus. It appears that on April 17th he 
returned to Japan for the purpose of coaling, but just when on 
the point of leaving again, a message from the British Minister 
at Tokio informed him that the Japanese military requested 
that the ‘‘Haimun” should not proceed north of the Chifu- 
Chemulpo line until further notice. In spite of protests he 
could not get this rescinded, but on May 10th he was informed 
that the limit of restriction had been reduced to the Liau-tie- 
shan Channel and Pillar Rock line. Although this hardly 
improved his position, he immediately sailed, but when about 
100 miles out, a.typhoon carried away the main topmast, to 
which was attached the wireless apparatus. The delay in 
putting back to refit amounted to 36 hours. The Haimun ” 
is now at sea again, but it is not deemed advisable to disclose 
its approximate position. . 

A Reuter telegram from New York states that on Friday 
of last week when the Cunard liner “Campania” was off 
Nantucket, an inquiry by wireless telegraphy from the Tribune 
reached Mr. Marconi, who was on board, regarding the success 
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of his experiments with a daily news service at sea. He 
replied : ** Results satisfactory for immediate inauguration." 
According to American contemporaries, at a recent meeting 
of President Roosevelt’s cabinet a discussion took place on the 
desirability of control by the Government of wireless tele- 
graphy. The opinion was expressed that it would be desirable, 
if not, indeed, absolutely necessary, for the Government to 
control, at least in a supervisory way, the operation of wireless 
telegraphy, particularly along the coast. It was pointed out 
that, in the event of a war with a foreign nation, it might be 
necessary in defence of the nation for officers of the United 
States to have charge of these stations, as a means of assurance 
to the Government that no communication was established 
with vessels of the enemy’s fleet, and that the system was not 
employed to the detriment of United States interests. 


Eddy Currents in Cable Sheaths.— Mr. (. L. Addenbrooke, 
discussing the Paper by Mr. M. B. Field on this subject, con- 
cluded in our issue of April 29th, refers to the experiments 
which he undertook at Messrs. W. T. Henleys's Telegraph 
Works nearly 24 years ago, and to which he referred in the 
discussion on Messrs. Constable and Fawssett’s Paper. Though 
these experiments were intended chiefly to go into the question 
of dielectric hysteresis, yet, nevertheless, in the course of the 
experiments etfects were observed of the character alluded to 
by Mr. Field. One set of cables had a bare lead sheath and 
were coiled on drums. An attempt was made to measure the 
dielectric losses in this cable between the inner conductor— 
the cable being a concentric one—and the lead sheath. The 
losses were, however, found to be so considerable that it was 
evidently useless to continue the experiment in this form. The 
lead evidently acted as the secondary of a transformer sufti- 
ciently for heavy and considerable losses to take place in it. 
This shows, Mr. Addenbrooke points out, that lead-covered 
cables carrying alternating currents should not be laid in metallic 
connection with conductors which may form a return circuit. 
Another observation was as follows: — Several measurements 
having been made on lengths of cable which were unarmoured, 
an armoured length was substituted, and in this the losses 
were uniformly higher than in similar cable made of the same 
materials, but which was unarmoured, the cables being con- 
centric in both cases, and the tests taking place between two 
conductors. At 3,000 volts the power-factor was 1:45 per 
cent., while for a similar voltage and periodicity with armoured 
cable the power-factor was 1:62 per cent. Experiments were 
made at other voltages with somewhat similar results. Mr. 
Addenbrooke had no opportunity of making a similar set of 
tests on three-phase cable under similar conditious, but he 
expects that in such a case the effects would be somewhat 
greater. Mr. Addenbrooke concludes :— 

Of course, in these experiments the current flowing through the cable 
was merely the current used for electrostatically charging it, and conse- 
quently the effect would be very small. With the actual currents flowing 
in practice through the cable it is quite possible that the effects might be 
very appreciable. The only way to determine them, it seems to me, 
would be to take a length of cable having a non-inductive resistance at 
one end in which the energy of the current passed through the cable 
would be dissipated. If then a steady alternating current were passed 
through the cable, and simultaneous measurements could be taken at 
both ends, both of the current and watts lost, deducting the calculable 
loss in the conductor of the cable, it ought to be possible to arrive at any 
other losses which might take place. I would be happy to give any 
assistance in my power in the conducting of such a set of experiments, 
as I think it would be for the general benefit of the industry that they 
should be made. l 


Junior Institution of Engineers.—On Thursday evening, 
May 12th, a visit was paid by the Junior Institution of Engi- 
neers to the Great Northern, Piccadilly and Brompton Tube 
Railway works, the party numbering about 100. They were 
received by Mr. A. F. Baynham, resident engineer of the South 
Kensington to Holborn section. The railway is an amalgama- 
tion of the Brompton and Piccadilly Circus Railway and the 
Great Northern and Strand Railway. The Brompton and 
Piccadilly Circus Railway, which was sanctioned in 1897, 
extends from a junction with the Metropolitan District Rail- 
way west of Earl’s Court station to Holborn at the upper end 
of the new County Council street. It there forms a junction 
with the Great Northern and Strand Railway, which was 
authorised in 1899, to King’s Cross and Finsbury Park. The 


two lines were amalgamated by Act of Parliament in 1902. 


The new railway forms part of the Sub-District express line, 


sanctioned in 1897, between Earl’s Court and Mansion House 
as far as South Kensington, where an underground station will 
be provided below the existing one. The line then passes 
along the Fulham-road to its junction with the Brompton-road 
to a station to be named “ Brompton Road Station,” almost 
adjoining the Oratory. Thence it proceeds up the Brompton- 
road to a station at the upper end of Sloane-street and along 
Knightsbridge to Hyde Park Corner, where a station will be 
provided adjoining St. George’s Hospital. The line then pro- 
ceeds along Piccadilly to Piccadilly-circus, with stations on the 
way in Down-street and in Dover-street. At Piccadilly-circus 
there will be a station for interchange with the Baker Street 
and Waterloo Railway, under which line the railway crosses 
at a depth of 108ft. from the surface of the road. The line 
then proceeds along Coventry-street to another interchange 
station with the Charing Cross, Euston and Hampstead Rail- 
way in Charing Cross-road, opposite the Hippodrome ; thence 
along Long Acre, with a station adjoining Covent Garden, to 
Holborn, Russell-square, under King’s Cross railway station, 
and thence under the Great Northern Railway as far as 
Finsbury Park. The works were commenced in the early 
part of 1902, and more than half the tunnelling has been 
completed. The ordinary ‘‘Greathead” shield was used at 
first; but, after the works had been in progress for a short 
time, an improvement on it was made by fixing an electrically- 
driven excavating wheel at the face of the shield, which 
obviated the necessity of the clay being excavated by hand to 
permit the shield to push forward. This appliance has proved 
to be a great success, and is now in use over the whole of the 
line. With the original Greathead ” shield the maximum 
number of tunnel rings completed in any week was about 40, 
whereas with the new rotary excavating machine as many as 
12 rings have been inserted per week. This machine is at 
work at Brompton-road station, where two shafts each 23ft. 
in diameter have been sunk to a depth of about 60ft. from the 
surface, for thé provision of four lifts. Temporary connections 
have been made between the foot of these lifts and the railway 
tunnels. Both the up and down station tunnels have been 
completed, each being 21ft. 21in. internal diameter. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, May 20th. 
JUNIOR INSTITUTION OF ENGINEERS. 
$ p.m. Meeting at the Westminster Palace Hotel. Paper to be read 
„Practical Notes on the Running of Motor Cars and Cycles,” 
by Lieut. W. G. Windham, R.N. (King’s Messenger). 


Rovar INSTITUTION. 
9 p.m. Evening discourse: “The Radiation and Emanation of 
Radium," by Prof. E. Rutherford. 


SATURDAY, May 21st. 


INSTITUTION or ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 
p. m. Visit to the Great Northern and City Railway Works. Meet 
at Moorgate-street station. 


THURSDAY, May 26th. 


INSTITUTION OF ELEcTRICAL ENGINEERS, 
S p.m, Meeting at the Society of Arts, John-street, Adelphi. Paper 
to be read: ** High-speed Electric Railway Experiments on the 
Marienfelde-Zossen Line," by A. Siemens. (The Annual General 
Meeting has been postponed until June 6th]. 


FRIDAY, May 27th. 
PuysicaL Society. 

p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: (1) The Law of Action between 
Magnets and its bearing on the Determination of the Horizontal 
Component of the Earth’s Magnetic Field with Unifilar Magneto- 
meters," by Dr. C. Chree, F. R. S.; (2) On the Ascertained 
Absence of Effects of Motion through the Ether in relation 
to the Constitution of Matter on the FitzGerald-Lorentz 
Hypothesis," by Prof. J. Larmor, Sec. R.S. ; (3) On Coherence 
and Recoherence," by Dr. P. E. Shaw and Mr. C. A. B. Garrett. 


Roya INSTITUTION. 
9 p.m. Evening discourse: The Progress of Oceanography,” by 
His Serene Highness Albert Prince of Monaco. 


172 


TRE STALYBRIDGE, H¥DE, MOSSLEY AND DUKIN- 


FIELD TRAMWAYS AND ELECTRICITY BOARD. 


On May 14th the first set in the generating station of this 
system was put into operation, together with the motor- 
generator sets in the first of the four sub stations from which 
current is supplied to the tramway network. A car was run 
on those portions of the routes which could be fed from the 
Dukinfield sub-station, and a service will be inaugurated 
almost immediately. The remaining sub-stations will, it: is 
(Xni wee be completed in about three months, when a 
formal opening of the entire system will be made. 

The Stalybridge, Hyde, Mossley and Dukinfield Tramways 
and Electricity Board Act was obtained in August, 1901, and 
full details of the foundation of the scheme were given in The 
Electrician, Vol. XLVIL, pp. 285 and 330. On January 1, 
1902, Mr. A. H. Gibbings, who had been appointed engineer- 
in-chief, commenced the design of the scheme which has now 
been successfully inaugurated. 

The total area of operation covers 11,399 acres, and has a 
population of about 100,000 inhabitants. It is situated east 
of Manchester, and is bounded by the following towns and 
urban districts—viz., Ashton-under-Lyne, Guide Bridge, 
Audenshaw, Denton, Stockport, Woodley, Mottram, Holling- 


worth, Greenfield, Saddleworth, Lees and Hurst, having a- 


population of over 180,000. Stalybridge is about 7 miles 
from Manchester, and the tramways will be in direct communi- 
cation with the Manchester Corporation tramways through 
Ashton-under-Lyne, to which town the Manchester trams now 
run. The Board's system is also in immediate touch, though 
no physical connection is made, with the Oldham, Ashton and 
Hyde tramways, the Ashton-under-Lyne Corporation tram- 
-ways, the Stockport Corporation tramways and the Glossop 
tramways. 

The main ponerte station contains six Lancashire boilers 
having a total evaporative capacity of 60,000Ib. per hour, and 
built by Messrs. Tinker, Shenton & Co. These supply steam 
to three 750 H. p. triple expansion engines by Messrs. Yates 
and Thom, to which are directly coupled three 500kw. Dick, 
Kerr alternators, generating 6,000 volts, three-phase, at a 
frequency of 40 — per sec. There are also three 75 H.P. 
Belliss high-speed engines, driving exciters built by Messrs. 
J. P. Hall & bo. Current is transmitted to four sub-stations, 
where it 1s transformed by means of Witting, Eborall motor 
generators, and then distributed in the form of continuous 
current to lighting and tramway feeders. Each of the four 
towns has a complete network of lighting mains. In each of 
the sub-stations there is a Tudor battery of 270 cells, having a 
capieity of 3,000 ampere-hours and a maximum discharge rate 
of 100 amperes. 

The tramway track consists almost entirely of single line, 
with turnouts, the exception being three-quarters of a mile of 
double track in Stalybridge. The route length of track is 
2] miles 390yd., of which 6 miles 667yd. is double line. The 
gauge is the standard 4ft. 8}in., this being uniform with the 
gauge of the adjoining tramway systems. 

The charge per unit for lighting purposes will be 4d. ; the 
charge for motive power and electric heating, &c., will be at 
the maximum rate of 2d. per unit, with a sliding scale of 
rebates down to 1d. per unit. These prices will probably be 
reduced as soon as & demand has arisen. The tramways 
department will be charged 14d. per unit for all electric 
energy supplied for that purpose. No charge, either as rental 
or otherwise, for metera, cut-outs or switches on service con- 
nections will be made. - 

The Board has also adopted a scheme for hiring out motors 
from } H.P. to 20 H.P., and a large demand is anticipated. 
Here, again, the charges usually made for fixing and periodical 
inspection are merged in the rental. 


Royal Society.— The Bakerian lecture was delivered yester- 
day afternoon by Prof. E. Rutherford, F.R.S., on“ The Succes- 
sion of Changes in Radio-active Bodies." Several Papers were 
down for reading in title, including * The Spectrum of the 
Emanation of Radium,” by Sir William Ramsay, K.C.B., F.R.S. 
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CORPORATION TELEPHONES. 


The discussion on Mr. A. R. Bennett's Paper on the above 
subject was concluded on May 11th at the Glasgow Local 
Section of the Institution of Electrical Engineers. An abstract 
of the Paper and of the first day's discussion was published in 
The Electrician of April 22nd. 


Mr. H. L. WEBB reopened the discussion with & reference to Mr. 
Bennett's explanation of the excess of capital expenditure over the 
estimates at Glasgow, Mr. Bennett having stated that this was on account 
of the very large number of spare pipes laid. At May 31, 1908, there 
were, said Mr. Webb, 32 miles of spare duot out of a total of 127 miles. 
This was 25 per cent. of surplus duct, by no means excessive. The total 
value of the 32 miles of spare duct was about 6 per cent. of the total 
capital cost. The effect of this spare duct on the cost of the system 
seemed to have been over-estimated in the Paper. He then exhibited 


‘the curve below, which, he said, showed the various estimates made by 


Mr. Bennett from time to time for a telephone system for the G w 
Corporation and the actual resulta at the present time, as nearly as they 
sould be ascertained from the published accounts and statistics. 

diagram also gave a curve for the ratio of gross income to capital expendi- 
ture. The estimates started in 1896, when tHe average capital cost per 


subscriber was placed at £17, and the rate at £5. 15s., giving & per- 


centage of gross revenue to capital cost of nearly 34. In 1897 the 
estimate of average capital cost per subscriber became £18. 16s., and the 
rate £5. 5s., bringing the percentage of gross receipts to capital down to 
28. This estimate, Mr. Bennett had maintained, was correct up to some 
time in 1899. In 1900 the estimate became £23. 1s, per subscriber, and 
the rate remaining at £5. 5s., the percentage of gross income to capital 
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dropped to 23. At the present time the actual average capital cost per 
subscriber’s line was over £34, and the percentage of gross income to 
capital expenditure was 16. Mr. Webb then referred to a statement in 
the Paper that the largest number of pairs that could be got into & cable 
of 2°75in. diameter, with No. 20 gauge conductor, was 217. 400-pair 
cable, with No. 20 conductor, 2-75in. diameter, had been, he said, 
standard practice for some years. In these corporation telephone 
systems, he believed a multiplicity of sizes of cables was used, and the 
cables were pieced out by two, three, four, five and even eight-way joints, 
so as to taper down to a very small number of pairs at the distributing 
points. This was a very wasteful and expensive way of laying out a 
telephone distribution system. It involved frequent changes at the 
joints and much spare plant through the whole length oi the conductors. 
The modern method was multiple distribution—large main cables, with 
distributing cables branched off in multiple at different points. This 
gave great flexibility, as the same pair of conductors could be picked up 
at any one of several different points. It enabled the use of large main 
cables, and it gave the spare capacity where it was wanted—viz., in the 
distributing plant. He concluded his remarks by mentioning some more of 
the objections to the call-wire system. The Glasgow Corporation telephones 
within the short space of three years since the adoption of the call-wire 
system had six different methods of operating :—(1) Call-wire call and 
call-wire call-off ; (2) call-wire call and push-button call-off; (3) push- 
button call and push-button call-off ; (4) magneto call and push-button 
call-off ; (5) magneto call and magneto call-off; (6) automatic signalling 
on the party lines. This must lead to many cases of bad services daily. 
Mr. GILL, chief engineer to the National Telephone Co., said that he 
did not regard iron pipes as a protection to lead-covered cables against 
electrolysis. A cable lying in an iron pipe was in contact with the pipe 
in places, and became part of a composite condue'or consisting of pipe 
and lead sheath. The current density in the different parts of the 
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composite conductor varied at different localities—e.g., at a joint in the 
pipe the current would flow into the sheath, and after the joint was 
passed there would be a flow in the opposite direction. In a lecture to 
the Incorporated Gas Institute, Mr. Swinburne had dealt with the resist- 
ance of pipe joints. Thus, if the pipe were damp inside, there would 

be electrolysis, if the conditions as regards traction or other currents 
were there. Mr. Gill then exhibited a piece of cable sheath from a cable, 

which had been laid in an iron pipe, iid was damaged, not by electrolysis, 
but by a fault developing in the traction system. and pointed out that the 
same laws ae to distribution of current and potential applied as in this case. 

He asked the author to give particulars of the differences of pressure 
between the pipes and rails and of the currents in the lead sheaths before 
and after he bonded the pipes to the rails. 

. The CHAIRMAN (Mr. Chamen) asked whether the pipes were bonded 

in the case of the specimen which Mr. Gill exhibited. 

Mr. GILL said they were not bonded to the rails. He then turned 
to the question of exchange equipment, dealing first with a remark 
^ deos &uthor on the fallibility of relays, with which he did not agree. 

e relays used for telephone work, and recently adopted for telegraph 
Work, were of quite a . type, and experience showed that they 
might be safely. used. He had had the record for the last 12 months 
examined in respect of four central battery exchange equipments. 
Each of these exchanges had been in operation for a number of years. 
One for five years. In these there was, of course, an increasing number 
of relays jn use throughout the year, and the average number of 
cut-off relays (the type referred to in the Paper as worked off the 
test circuit) in use in the four exchanges was 6,700. During the 12 
months there was an aggregate of 178 faults on these relays, equiva- 
lent to 0-026 faults per relay per year, or to a fault on each relay 
in 374 years. If the line relays were added, they had altogether 
13,400 relays, with faults equivalent to 0-02 faults per relay per 
year or one fault on each relay iu 50 years. Then he came to the 
remarks as to series jacks, which he could not think the author had put 
forward seriously. He could conceive no circumstances likely to arise 
which would warrant jacks with series connections being fitted in an 
equipment for, say, over 1,000 lines. For small equipments, series jacks 
might quite properly be used, but this had been done in central 
battery equipments for some years. Then as to the ''ring.through "' 
system. The author had stated that this had been adopted to a 
large extent in Sweden, Norway, South Africa and on the Continent. 
But he (Mr. Gill) had visited Stockholm last year. There, there 
were two competitive systems—the Almünna (company) and the Riks 
(Government). The former had magneto calling and clearing, the 
signals being lamps operated by relays, while the other had magneto 
calling. and clearing, and a method of passing calls to a non-bus 
operator on the lines of the old express system. He had also visited 
Copenhagen, where they had magneto calling and clearing, as well as 
Brussels, where there was the central battery system. St. Petersburg had 
the central battery system being fitted; Moscow, something like the Riks 
system in Stockholm, but with a central battery either just done or being 
fitted; Paris, magneto call and clear; Vienna, the same, bui with 
lamps as signals ; Buda-Pesth, central battery; Lisbon, central battery ; 
Berlin and Hamburg, magneto calling and clearing. In Germany the 
Post Office had decided to instal central battery. There was also 
a number of smaller towns in which central battery was working 
or being installed. As regarded South Atrica, he understood that Cape 
Town and Johannesburg had the ring-through system; Durban, 
with lately a call-wire, was now having central battery fitted. In 
December and January last he had visited the United States and 
Canada for the purpose of studying the telephone work there. He had 
inspected systems in New York, Boston, Montreal, Toronto, Buffalo, 
Chicago and Brooklyn. At all these he had seen central battery 
apparatus working except at Montreal and Toronto, and at those towns 
apparatus of that type was in course of construction. Toronto, indeed, 
was changed over. He learned that altogether in the Bell Com- 
panies alone in the United States there were relay equipments at work 
or under construction for 381 exchanges to the extent of 646,980 sub- 
scribers’ lines. The ultimate capacity of these equipments was 1,440,760. 
In the United Kingdom the central battery plant was either in commission 
or construction for the company with which he was connected to the 
extent of over 45,000 direct exchange lines equipped, and the Post Office 
had similar apparatus for 31,000 direct lines. The speaker then 
coníia:ted the marked differences between system and system belonging 
to the corporations, and even between exchange and exchange in 
Glasgow, with the central battery equipments designed some four or 
five years ago, and practically modern and efficient to-day. Those 
corporations which had embarked upon the telephone business did so at 
a date when much experiment and pioneer work, upon which vast sums 
had been expended, had been done. It was quite sible for them to 
enter into possession of knowledge and experience which had cost them 
nothing, but nevertheless one saw them to-day undergoing the experi- 
ences through which the telephone companies had passed years ago. 
The outcome was quite clear and unmistakable. In a short time—if, 
indeed, it was not already visible in the proposed abolition of the call- 
wire in Glasgow—the systems there and in the other cities mentioned 
must be reorganised upon a proper footing, and the infraction of what 
were now well-known cardinal principles would reap its due reward in the 
very serious wastage which those cities would have to face. 

Mr. J. E. KINGSBURY said he had had an opportunity at the Institu- 
tion in London, in 1896, of discussing the call-wire system and flat boards, 
and he did not think that anybody who read his remarks as reported in 
the Journal would expect him to be surprised at the statement in the 
Paper that there was some probability of the call wire being abandoned 

in Glasgow, He would confine his remarks to the ring-through system, 

which, he contended, was not invented by Mr. Bennett. It had been 
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brought into use with battery call in 1880 by. Mr. J. Poole. The speaker 
then proceeded to mention cases in which the ring-through system with 
magnetos had been used prior to 1891, the date at which Mr. Bennett 
claimed to have invented it. He then quoted from a report of 1880 in 
which the advantages of direct calling were set forth, but urged that 
the conditions so changed as to make the claim untenable. In 
some cases 80 per cent. of the calls went to another exchange, and the 
call was not to a subscriber but to the servants of the telephone adminis- 
tration. He regarded as a fallacy the idea that if a subscriber was 
responding to another subscriber’s ring he would respond more promptly. 
Quick or slow response was a matter of habit. The opportunity given 
for a subscriber to re-call another was a very serious matter to the 
people supplying the service. A subscriber connected with exchange 
A who was in communication with a subscriber connected with 
exchange B, must necessarily use the junction wire between A and 
B. If the line were used for an average of five minutes double the 
number of lines would have to be provided, compared with an 
average use of 2) minutes. The facility to remain connected and 
re-call at pleasure had a tendency to tie up two subscribers’ lines. If 
other subscribers wanted either of those two whilst they were thus 
engaged, the administration was doing work twice over that ought to 
be done only once. What telephone engineers of the past had to do 
was to make a choice between two evils, which were illustrated by 
instructions issued to subscribers on the ordinary magneto system (1883) 
and the Bennett ring-through system (1903). What had other engineers 
been doing all these years? Had they allowed a pearl beyond price to 
slip through their fingers? He thought they had proceeded upon lines 
which had been the best, althoagh it was useless to overlook the fact that 
they had had serious difficulties to contend with. These difficulties had 
now been very largely overcome. 

Mr. EASTMAN, of the Glasgow Corporation Telephone department, 
said that the call-wire system was introduced into Glasgow by the 
Telephone committee, as it was at that time best known to subscribers, 
and had a considerable vogue in this country as short a time back 
as four or five years. In addition to this, the switchboard in con- 
nection with the call-wire system was of such & simple and at the same 
time excellent construction as to lend itself to alteration or to the 
introduction of other systems. At the time at which a decision 
was come to by the Telephone committee as to the system to be 
installed in Glasgow, he considered that there was no proved modern 
system which could with satisfaction have been introduced. Sunder- 
land had been installed in 1895 or 1896 with a common battery system 
and was not at all satisfactory. The relaysin use by the telephone com- 

ny at that time were always giving more or less trouble. Being an old 

ational man, he thought he could speak with some authority. The 
trouble had been due to the relay either failing to respond or failing to 
make proper contact in the local circuit, which meant that no signal was 
received by the operator. Even to-day a great deal of trouble was expe- 
rienced with relays, though they had been considerably improved, and 
the perfect relay had yet to be introduced. In most of the modern 
systems one or more relays were necessary in connection with each 
line. From an engineering point of view, he did not for a moment 
defend the call wire, but at the same time he certainly considered 
that Mr. Webb was wrong when he contended that no supervision of 
the service was possible. In the call-wire distributing board at present 
used by the department, a supervisor could tap every operator’s position, 
and ascertain what is going on, and a shorthand clerk also did a certain 
amount of tapping on these positions, taking full details of the conver- 
sations taking place between the operators and subscribers. Again, 
should an operator become too busy it was possible to take a portion (say 
a third) of her subscribers from her, and transfer them to an operator 
who was less busy. The chief advantage of the non-ring-through system 
was its cheapness. It was curious that those who condemned municipal 
telephony because it was cheap, showed inconsistency in advocating a 
cheaper arrangement. The same remark applies to the common battery 
speaking, which was cheaper than the use of local batteries, but 
not necessarily more efticient. His experience of the common bat 
System was that when the line is speaking well it speke very w 
indeed, but the speech was extremely variable, depending to a large 
extent on the number of subscribers connected and the condition 
of those lines. The only advantage in installing lamps was that they 
took up less space on the switchboard. In actual operation they saved 
no more time than & well-constructed mechanically-replaced indicator 
combined with the local jack, and which had the advantage of making a 
certain amount of noise when falling, and so attracting the operator’s 
attention should her eyes not be immediately fixed on the si i 
apparatus. Although in recent years lamps for switchboard purposes 
had been greatly improved, they still gave a great deal of trouble by 
burning out at an inopportune moment. An indicator, on the other 
hand, if vell-cundtructed, very seldom got out of adjustment and took 
far less current to work it than did the lamp. No perfect system of 
telephones had yet been introduced, each existing system having its 
advantages and disadvantages. The advantage of the call wire was 
quickness in getting the operator, and the subscriber could always know 
where he was. The disadvantages were that one fault might perhaps 
affect as many as 20 subscribers, though these could be readily trans- 
ferred to a breakdown board. The call wire also left means of signalling 
at the mercy of irresponsible persons, who considered it a joke to hamper 
operating work as much as possible. In the call wire system the fact of 
the subscriber's line breaking down in insulation to the slightest degree 
meant that his line, for a time at least, would be inoperative. Referring 
to Mr. Webb's figures for magneto-working in New York, he said that we 
could lead them on this side of the water, as in a system of some 4,500 
subscribers working on the same principle he had personally taken tests 
in which the a:erage time in calling to receiving an answer from the 
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called subscriber was 16 seconds, against Mr. Webb’s 27-6 seconds, and 
the average time for clearing was 11 seconds, a total of 27 seconds, com- 
pared with Mr. Webb's 44-7 seconds. He might say that this test was 
spread over many months. The latest and most up-to-date systems 
were not always the newest or the best, a reversion to an old idea being 
sometimes necessary. 

Mr. ROBERT ROBERTSON (chairman elect of the Glasgow Local 
Section), speaking as a telephone subscriber, said that he had three 
different connections on the National Telephone system, each one operat- 
ing by a different method. On the one he had to use the push-button 
for calling-on and the push button for calling-off. In the second case, 
he had to ring the exchange to call-on and to ring the exchange to call-off, 
and in the third case the calling-on and the calling-off was done auto- 
matically by the lifting off and the replacing of the telephone instrument. 
From the point of view of the subscriber that was a very serious objec- 
tion, because it led to mistakes happening unless he was constantly 
on the alert to remember which of his instruments he was using. | 

The CHAIRMAN (Mr. Chamen); having spoken briefly, called on Mr. 
Bennett to make his reply. Pes i 

Mr. BENNETT, after alluding to the position and status of the various 
speakers, stated that, when advising local authorities on telephone 
matters, he had always been at great pains to point out whatever difti: 
culties existed, and on two occasions it had fallen to his lot to point out 
to municipalities that it would be inadvisable to begin telephone schemes 
in their towns. Both those municipalities had followed his advice. He 
then referred to the timed calls in New York mentioned by Mr. Webb, 
and confirmed: Mr. Eastman’s opinion that the system in New York, 
which the central battery system replaced, must have been an atrociously 
bad one if the average time taken to get a connection was 45 seconds. If 
the central battery system reduced that to 23:7 seconds it was certainly a 
great improvement, but it was slower than the average on the Glasgow Cor- 


poration exchange, and slower than any corporation exchange. Records . 


of tests taken over the Corporation lines showed that itwas most exceptional 
for a connection in competent hands to take as long as 23 seconds. 
He had looked over the records from 1902 backwards, and had found it 
very unusual for 23 seconds to elapse from the time of being called and 
hearing the voice of the subscriber, so that an average such as they were 
content with in New York would not be considered good work in Glasgow. 
He was the first to admit that the call-wire had drawbacks, yet he found 
that, when properly worked, the call-wire system was beyond all com- 
a quicker than the central battery system. He and his assistant, 
r. McPhee, had tested the Post Office central battery service in London, 
and found that the service was at least twice slower than in Glasgow. 
In Glasgow one could very frequently get a connection and hear the 
wanied subscriber in from five to seven seconds after putting down 
the call-wire key; but, of course, to obtain this result, it was necessary 
to use the system intelligently and obey the instructions faithfully. 
The speaking on this central battery system was far inferior to the speakin 
on the Glasgow, Portsmouth or Brighton Corporation systems. Then i 
the central battery system there was a difficulty about which subscribers 
complained very much: when a connection was made, the subscriber got a 
tremendous crack in the telephone. Then there was no secrecy in the 
central battery system. "The operator, by just a small motion of her finger, 
can put herself into the line. It was true that one could not eliminate 
the operator altogether if the multiple switchboard was used, because the 
operator might plug in at a distant part of the board on the multiple, and 
so get.in, but one could avoid' and did avoid the home operator 
plugging in, or cutting herself into the line. At the small switch- 
boards like those in use in Bearsden, Milngavie, , Cambuslang and 
so on, they had a device which made it absolutely impossible for 
the operator to cut in and hear. In these residential suburbs that 
was of very great importance. Coming to Mr. Gill's remarks as to relays, 
Mr. Bennett FEN expressed the opinion that no relay could be infallible. 
It was a very delicate piece of apparatus, especially when so many hun- 
dreds and thousands of them must be crowded into a small space. Central 
batteries for signalling were all right, but not for speaking. In Ports- 


mouth, Swansea and Brighton he had taken the' central battery for 


signalling, but had never ventured upon it for the. speaking yet, and he 
must see very much better results from the American battery system 
before he did do so. The upkeep of a central battery system was greater 
than with the old Western Electric series multiple. The central 
battery system had certainly the great advantage of automatic signal- 
ling. That was to say, it left little opportunity for mistakes or omis- 
sions on the part of the subscribers. Within the last three months 
the National Telephone Co., had fitted up a new switchboard at Brighton, 
but, strange to say, it was not the switchboard which Mr. Gill had 
recommended that evening. The National Telephone Co. had also 
neglected, when they reconstructed Glasgow, to put the’ American 
system in. They had put in what was practically a ring-through system. 
W.th the National Telephone system in Glasgow, the subscriber called 
the exchange by pressing & button, and then was put through and could 
ring the subsoriber he. wanted, and without producing any signal at the 
exchange. When the subscriber was done, he pressed the button and 
that gave the ring-off, and that ring-off could not be confounded with a 
ring on. It was really the ring-through system which he (Mr. Bennett) 
had introduced practically a great many years ago. He had written the 
Paper very hurriedly, and had forgotten for the moment that Mr. Poole 
had brought out the system which was put into use at Manchester a good 
many years before he (Mr. Bennett) did so. The great fault of Mr. 
Poole's system was that it was too complicated and it was not a prac- 
tical system. His own system had had this merit, for at the date at 
which it had been brought out it had enabled the old instruments they 
had in the subscribers’ offices to be used. Mr. Poole's system required 
different instruments, and to adapt that would entail scrapping all the 
instruments in use. The Brighton system had the advantage, at least, 


that it was far less complicated than the American plan. It gave no 
rude shocks to the subscriber, and it enabled the subscriber to call the 
exchange by lifting off a phone and to clear by putting the phone on. 
On the central battery system the operator just before she connected you 
gave a short ring to the called subscriber, and then put you through. If 
the called subscriber did not hear the bell or answer quickly, you were in 
the position of standing at your instrument and not getting any answer ; 
and, not understanding what the position was you were perfectly hopeless. 
You had to ring-off and get the operator again, and say, I cannot get 
so-and-so. Will you give him another ring?" On the Glasgow system, on 
the other hand, if he did not answer the first ring of his bell, you could 
ring on until you get him, and that was & very considerable advantage. 
Then the Brighton system also notified the operator that the connection 
was effective. If the called subscriber did not reply the operator knew 
it, and, if she had time, she could take steps to find out the reason, and. 
endeavour to remedy the fault. Since the reading of the Paper, the 
balance-sheet at Portsmouth had been placed before the Telephone com- 
mittee and showed a net profit of £1,250 on the first year's working, 
after paying interest on sinking fund, besides which a sum of £60 was 
carried to reserve to meet possible bad debts, so, really, there was 
a net balance of £1,310. The capital expenditure on March 31 
was £29,100, which worked. out at considerably less than £20 
per instrument, so that the net profit was equal to more than 4 
per cent. on the capital invested. Mr. Kingsbury and Mr. Webb 
had given evidence in Portsmouth at the Local Government Board 
inquiry. Mr. Kingsbury had said that he did not see how the business 
could be a financial success, and Mr. Webb had said that he did not 
think that the rates could possibly be remunerative. The call-wire 
system, with all its defects, had done something for Glasgow. At the 
telephone inquiry in 1897 it was given in evidence that the telephone 
could not be obtained in Glasgow under £10 per annum, ‘and that only 
within half a mile of the Exchange, while in Govan and other outlying 
places as much as £25 per annum had to be paid. At the present day 
the National Telephone Co. were advertising a payment of ld. per 
day to enable anyone. to be connected with the National Telephone 
service. That meant 25s. a year. Mr. Webb had referred to spare 
pipes, and had made a calculation which showed that the value of 
Spare pipes was a very small matter. In saying that a large amount of 
unremunerative capital had been expended, he (Mr. Bennett) had not 
meant spare pipes alone; he included the thousands of miles of wire in 
them, and the spare accommodation at the switch rooms, at the poles 
and in various other directions. The speaker then referred to Mr. 
Webb’s diagram. The estimate in 1896 had not been made by him. 
and the 1897 estimate was made up for a special purpose. It was an 
estimate showing what the existing systems in Glasgow ought to have 
cost the National Telephone Co. There were practically 5,000 sub- 
scribers in Glasgow, and to meet the requirements of the Telephone 
committee he had submitted an estimate for 5,000 lines, but at the 
inquiry he had said ‘that, if the Council proceeded with the scheme, he 
would not recommend the system of 5,000, but suggested a very much 
larger scheme. When the time came they decided to go in for a very 
much larger scheme and they called for another estimate, which was 
considerably higher. Then Mr. Webb had said that even the last 
estimate had been exceeded. That was true, and for this reason. When 
they began there was a great row in Glasgow about cutting up the streets, 
and cables were asked for that would last a good many years. Under- 
ground lines were required to the.suburbs and the estimate had only 
‘allowed for overhead wires, so that the extra expenditure was accounted. 
for by a change of plan. Mr. Webb had said .that in America 400 pairs 
had been the standard for a long time. But this increased the electro- 
static-capacity, which meant a reduction of speaking efficiency consider- 
ably, especially over long-distance lines. As a matter of fact, in Glasgow, 
to meet the special requirements for the future they had a cable of 3in. 
diameter containing 600 pairs, but that cable was not nearly such an: 
efficient cable for speaking as the one with only 312 pairs. 

The CHAIRMAN here called attention to the lateness of the hour, and 


Mr. Bennett agreed, on the advice of the chairman, to send in the 


remainder of his remarks for the Journal. 
The meeting then adjourned. 
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THE CABLE STEAMER PACIFIC.“ 


The c.s. “ Pacific,” which left for Shanghai on April 30, | were the builders of the ship, and also supplied and fitted the 
is the latest ship of its class, having been built for the Great | main engines, Messrs. Johnson and Phillips supplying and 
Northern Telegraph Co. as an addition to its cable-repairing | fitting tlie cable gear. 
fleet, She is a steel spar-decked twin-screw steamer of 1,570 Three cable tanks have been provided, the main tank being 
gross tonnage and 728 tons net register, with engines rated at 31ít. 6in. diameter, and the forward and aft tanks 26ft. and 
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Fic. 1—Genena, View or c.s. ** Paciric.“ 


1,700 I. H.P. Fig. I is a general view of the ship, and Fig. 3 | 28ft. respectively. They will hold about 450 miles of deep 
9 5 an elevation, and plans of the three decks. The main | sea cable — say 1, 000 tons. When the vessel left the docks 
imensions of the vessel are: Length between perpendiculars | her cable tanks were nearly full, containing cables of various 


at water line, 260ft.; breadth (moulded), 35ft. 6in. ; breadth ' classes supplied by the Telegraph Construction and Mainten- 
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Fic. 2.— VIEW rnox BRI DGH Deck. 


to spar deck, 23ft. 6in.; height tween decks, Tft. Gin. The ance Co., Henley's Telegraph Works, and Hooper's Telegraph 
specified maximum speed fully loaded is 12 knots, and the | and India Rubber Works; that from the latter was re covered 
ordinary working speed 103 knots. During the trials 13 knots | rubber-core. This core had been laid thirty years ago in 
was attained. Messrs. Bürmeister and Wain of Copenhagen some of the oldest cables of the Great Northern Company, 
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and when picked up it was found that, although the armouring 
needed renewal, the rubber-core itself was in excellent condition 
in most cases, The steel cones in the centre of the tanks 
are employed as fresh-water cisterns. The hatches of the 
tanks are fitted with girders carrying bell mouths, and all tanks 
are provided with the usual crinolines, &c. 

The double-combined picking-up and paying out machine, 
which is placed forward of the forward tank, is very similar 
to that supplied by Messrs. Johnson and Phillips for the 
Eastern Extension Australasia and China Telegraph Co.’s 
c.s. *Restorer" and Patrol,“ described in our issues of 
February 27 and March 6, 1903. It is fixed on the main deck, 
with the cable drums appearing through hatches in the spar 
deck, the hauling-off and holding-back and all the starting and 
operating mechanism being on the spar deck, as shown in 
Fig. 2. This double machine comprises practically two com- 


running at a speed of 300 revs. per min., giving a total of 
290 n.H.P. for the machine. With this power the machine is 
easily capable of lifting a weight of 25 tons at the rate of 
1 knot per hour, but it is also geared for speeds of 2j and 
4 knots per hour, at which speeds it will lift 10 and 6} tons 
respectively. The gear when first installed was thoroughly 
tested under all the loads and speeds above mentioned, and 
we understand that it proved itself in every way equal to the 
specification. 

The cable drums are 5ft. 84in. diameter (3 fathoms circum- 
ference) by 2lin. wide between the flanges, and they have 
steel gear and brake rings bolted to the rims of the drums for 
driving and holding, the drums being arranged to run loose on 
the shaft. This construction effects two important objects: 
Firstly, the fixed shaft forms a perfectly rigid stay for the 
frames of the machine; secondly, when paying out cable, the 
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Fic, 3.—GENERAL ARRANGEMENT OF CS. '' Paciric." 


plete and separate machines, both of which may be used 
either for picking up or paying out, each machine having a 
separate engine. These engines are arranged so that both 
may be geared to either machine when it is desired to make a 
heavy lift, and the machine is built in such a way, and so pro- 
vided with clutches and sliding wheels, that in caseof emergency 
either engine may be used with either machine, thus reducing 
toa minimum the risk of a total breakdown. 

As will be seen from Fig. 4, the engines are placed one at 
the forward end and one at the aft end of the machine, which 
arrangement the makers find most conducive to a compact 
machine. They are double-cylinder engines, with cylinders 
Sin. diameter by Sin. stroke; the slide valves are balanced, 
and, with an initial pressure of 180lb. per square inch, 
each engine is capable of developing easily 110 B. H. P. when 


only parts of the cable machine which need be running are 
the drums and the holding.back gear. The main brakes 
consist of steel straps, with elm blocks encircling the brake 
ring, on which they are made to close by means of a double- 
threaded screw actuated by hand wheel through the medium 
of a worm gear, giving a very fine regulation for the lighter 
strains, and at the same time providing enormous holding 
power when necessary. To the back of each strap is fitted a 
water service pipe, with nozzles at intervals to direct water 
between the joints of the brake blocks and right on to the face 
of the drum, forming an efficient cooling arrangement for the 
brakes when paying out. Both brakes can be coupled on to 
one drum when required to give extra holding-back power. 
We are informed that at the steam trials the brakes held 
the maximum load of 25 tona, and the actuating mechanism 
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enabled this load to be lowered easily and under perfect control, | 


a very essential condition on a machine of this nature. 


parts of the main machine are lubricated from the upper deck 
by means of pipes connected to screw-up grease lubricators, 


The hauling.off and holding-back fare stand on the spar by which means grease may be forced into the bearings. 
deck and are driven from the geared drums by means of chain There is no separate paying-out machine aft on this vessel at 
drives through a friction strap and “free wheel arrangement, present, but a space has been provided so that it may be added 
in accordance with Messrs. Johnson and Phillips latest prac- when required. In the meantime, all paying out would be 
tice, this making the drive practically automatic—viz., hauling | done from the forward machine, special provision having been 
when working in the pick-up direction and free-wheeling made so that a cable may be paid out aft when necessary. 
in the pay-out direction, thus avoiding the necessity of putting | The bow and stern gears were constructed and supplied by 
Messrs. Johnson and Phillips, and their suggestions as to the 
building into the ship, combined with the suggestions of the 
owners and the shipbuilders, has resulted in a graceful bow 
| (Fig. 5). There are three sheaves in the bow gear, each 
"A 4ft. Jin. diameter, all of U section, as specially requested 
by the owners. These sheaves all run loose on a fixed shaft, 
TN cast-iron whiskers or guards being provided between each 
A sheave and at the outsides to prevent the cable from gettin 
d out of the sheaves. These whisker castings are bolted 99 785 
girders which are built into the ship, and the shell plating is 
Proucht up and carried out to meet the curved whisker cast- 
ings, a very difficult job, but ably carried out by the ship- 
builders. The stern gear has only one sheave, which is 3ft. 23in. 
diameter. This is provided with whiskers, and built on 
| girders, similar to the bow gear, but it is not connected with 
the hull plating as in the case of the bow gar. 
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Fic. 4.—View or CABLE Gear on TWEEN-DEck. 


clutches iu and out of gear at every change in the direction 
of running, as is necessary on the old system. The hauloff 
sheaves may be traversed across the faces of the drums by 
means of a screw gear to lead the cable to any position on the 
drum, and this operation may be performed while the machine 
is working. | 
As we have before stated, practically the whole of the | 
actuating gear can be operated from the spar deck. The two 


Fic. 5.—Vigw or Bows, snOwINd CABLE SHEAVES. 


main brakes, two steam stop valves, and the two reversing gears 
are all within reach from one position. 
putting the fast, medium and slow speeds into gear, and for 
coupling up the drums or brakes, the levers for putting the 
hauling off gear into action, and all necessary regulating gears 
are conveniently placed. 


The lubrication of the parts of the engines is provided for by - 


means of pipes and oil boxes attached to the engines, but all 


The hand wheels for . 


Fic. 6.— STEAM HAULING Gear. 


For registering the strains on the cables as they are paid 
out, three dynamometers are provided, these being fitted with 
Messrs. Johnson and Phillips’ arrangement of internal spring, 


which, coming into compression as the moving part of the 
‘dynamometer comes down, gradually reduces the effective 


weight, thus allowing very low as well as very high strains to 
be registered without need of adding or removing weights. 
The usual leads, consisting of A frames and V sheaves, are 
provided at each side of the dynamometers and at the for- 
ward part of the gear, while single and double roller leads 


on pedestals are provided to lead the cable from the tanks to 
the machine. 


For hauling the cable from the picking-up machine to the 
cable tanks, and for tnrning over the cable from one tank to 
another, Messrs. Johnson and Phillips have supplied one each 
of their portable steam and electric hauling gears (Figs. 6 and 7). 
Tho former consists of a V hauling sheave in cast-iron frames 


and standards, driven through the medium of bevel and worm 
gear by means of a Brotherhood threc-cylinder engine, the 


steam being conveyed to the engine by means of flexible 
metallic tubing from stand pipes in tl:e deck. The electric 
hauling gear as regards the sheaves, standards, bedplate and 
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worm gear is the same as the steam gear, but it is provided 
with a 6 B. H. P. Johnson and Phillips totally enclosed water- 
tight motor, working at a pressure of 110 volts, and running 
at a speed of 1,200 revs. per min., the resistance box and 
controller being separate. The current for this is provided by 
one of the dynamos in the engine room. .The switchboard is 
placed in the deck house at the after end of the engine room, 
with connecting leads to a terminal box outside the deck house, 
another cable branching from this to a terminal board at the 


Fic. 7.——Errkcruc Hacurna Gran. 


forward end of the testing room. A portable length of cable 
is provided to connect the machine to either terminal board, 
so that the gear may be used either forward or aft. 

The plant in the main engine room is conveniently arranged. 
Each of the two triple-expansion engines has its low-pressure 
cylinder plaeed between the other two to avcid vibration. 


controlled by two simple friction collars, one placed on each 


Propeller shaft, and fitted with electrical contacts, so that an 
| . . * . . . . . . 
electrical signal is given on the bridge in which direction the 


engines are running. 

Steum for all the engines is provided by three single-ended 
marine type boilers, arranged to use liquid fuel if desired, and 
one donkey boiler. There is a vacuum ash-hoist. The coal 


bunkers can store 300 tons, and storage for liquid fuel is also 
provided. 


The testing room (Fig. 8) 
is placed under the bridge, and 
is wellequipped with allinstru- 
ments likely to be necessary. 
With the exception of the 
two Sullivan galvanometers 
all these have been made at 
the Great Northern. Com- 
pany's own factory. To pre- 
vent vibration each galvano- 
meter is placed on thick felt 
mats laid in a shallow box. 
The latest practice has been 
followed with regard to the 
lamps for the galvanometer 
spot, these being small electric 
lamps placed in tubes. They 
are supplied from small porta- 
ble accumulators. 

The general accommodation 
on board the vessel is shown 
in Fig. 3. There is a comfor- 
table saloon, and the arrange- 
ment of the officers’, engineers’ 
and electricians’ quarters, as 
well as those for the crew, 
leaves nothing to desire. There are steam heating arrange- 
ments as well as electric fans in all the cabins, and a 
refrigerating and cold storage plant ensures that the inner 
comforts will also be provided for. A commodious engi- 
neers’ workshop has not been forgotten, this containing a 


| lathe, shaping machine, drilling machine and emery wheel, all 


The condensing plant and feed-water arrangements are | driven by an electric motor. Adjoining this is a carpenters’ 


efficiently designed. A cen- -> 
trifugal circulating pump is 
used, and the air pump is 
driven from the piston-10d of 
the same engine. The air- 
pump suction is from the top 
of the condenser (which is of 
the Weir type) direct through 
the feed-heater to the boilers. 
The feed heater is heated by 
the exhaust steam from the 
auxiliaries. There are two 
Weir feed-pumps and two 
auxiliary pumps for service 
purposes. 

The whole ship is liberally 
provided with electric light, 
and there are electric fans in 
all the cabins, and a search- 
light. The generating sets 
which supply these as well as 
the motors driving the work- 
shop, are placed in a conveni- 
ently accessible position in 
the engine room, instead of 
being stowed away in an 
awkward corner, as so often happens. 
are provided. One of these, for the day-load, can supply 
15 amperes at 110 volts, the other 200 amperes at this 
pressure. The smaller set was made at the “Titan” works 
in Copenhagen, the larger by Messrs. Siemens and Halske. 

The electrical equipment of the ship also includes an excel- 
lent loud-speaking telephone installation, and the engine room 
telegraph, with a head and stern indicator. The latter is 


Two steam dynamos 


Fio. 8.---Testixc Room. 


shop. The ship is provided with a steam launch, 32ft. long, 
two lifeboats, two cutters and a dinghy. Wellins' patent 
davits, which are employed, simplify the raising and lowering 
of these, so that they can be manipulated by two men only, if 
necessary, with the utmost celerity, and the arrangement for 
disengaging the chocks is especially ingenious. 

A full equipment of cable stores is carried by the vessel, 
consisting of buoys, grapnels, centipedes, mushrooms, buoy 
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and grapnel rope, chains, &c. The grapnels and centipedes 
are of various forms for rocky, sandy or muddy bottoms, as 
the case may be. Among them is the Johnson and Phillips 
“sliding- prong " centipede (Fig. 9), the prongs being of cast 
steel just slipped on to a square mild steel shank. The advan- 
tage of this centipede is that a broken prong is easily replaced. 
Another useful grapnel is the Johnson rock grapnel (Fig. 10), 
the prongs of whic have strong spring attachments and are 
well protected by a steel conical shield. Should a prong come 
in contact with a rock it will recede under cover of the shield, 
or rather, the shield, owing to the strain on the prong, comes 
forward and knocks the prong off the obstruction, enabling the 
grapnel to clear itself. The construction is such that if the 
cable is once hooked it will not get off again even though 
the prong does come in contact with a rock and get knocked 
back. The usual Lucas sounding machine is provided, and 
also a compact little Clausen sounder, which is an application 
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CENTIPEDE. 


of the principle of Lord Kelvin’s sounding machine. The 
water at the bottom is pressed in against the pressure of the air 
ina U tube. A non-return valve prevents the escape of the 
water on lifting the sounder, and the depth is then read off by 
by the height of the water in the tube. There are two U tubes, 
one reading from 5 to 150 fathoms, the other from 10 to 250 
fathoms. 

The captain of the vessel is Mr. H. C. A Petersen, the first 
officer Mr. Carl Tofte, the chief engineer Mr. Herman 
Petersen, and the chief electrician Mr. Rasmus Black. Our 
best thanks are due to these gentlemen and also to Mr. 
Esskildsen of the Great Northern Telegraph Co. for their 
courtesy in showing us over the vessel, and also to Mr. F. C. C. 
Nielsen, representative in England of the Great Northern 
Company, and Messrs. Johnson and Phillips for placing all 
possible information as well as drawings and photographs at 
our disposal. 


N-Rays.—At the scientific meeting of the Royal Dublin 
Society on Tuesday, Mr. F. E. Hackett, B.Sc., announced that 
he had successfully repeated a number of experiments with 
Blondlot's N-rays, using the differential method with two 
screens mounted at an angle to each other. 


LEICESTER CORPORATION ELECTRIC TRAMW AYS. 


On May 18th the newly-constructed Leicester Corporation electric 
tramways were formally opened for public use by Mr. Councillor 
Samuel Flint, the chairman of the Tramways committee. The 
population of Leicester is now over 220,000, and has more than 
trebled itself during the last 40 years. The rateable value is over 
£1,000,000, and the area of the borough, which was extended 
in 1891, is 8,586 acres, being nearly 5 miles from north to south, and 
about 4 miles from east to west. 

In 1872 the Leicester Tramways Co. (Ltd.) was formed, and with 
the consent of the Corporation under an agreement of 1878 obtained 
powers by provisional orders under the Tramways Act, 1870, to 
construct horse tramways; the first line was opened for traffic on 
December 24, 1874. In 1877 an Act of Parliament was obtained 
by the company which provided that the period after the expiration 
of which the Corporation might purchase the tramways should be 
21 years from the time of the passing of the Tramways Orders 
Confirmation Act, 1878, and, under the Tramways Act of 1870 the 
Corporation could, within six months after the expiration of this 
21 years, and within six months after the expiration of every subse- 
quent seven years, by notice in writing, require the promoters to sell 
them their undertaking. 

The Council, in 1897, obtained the Leicester Corporation Act, 
which empowered them, when they acquired or constructed any 
tramways, to work the same, and take tolls and provide the requisite 
buildings, plant, &c. In 1899 a Tramways committee was appointed 
by the Council, and this committee appointed a sub-committee, 
which, with Mr. E. George Mawbey, as chief engineer, and Mr. 
James Bell, the town clerk, made exhaustive investigations as to 
the construction and working of different systems of tramways. 
As the result of these investigations, a report embodying the scheme 
of electric traction now being carried out was prepared and issued 
in November, 1900. An important recommendation was the con- 
struction of the central electric traction power station close to the 
Leicestershire Canal, on a site adjoining one of the Corporation 
refuse destructors, a portion of which site already belonged to the 
Corporation, the remainder being subsequently purchased from 
the Leicestershire Navigation Co. The canal afforded an ample 
supply of water for condensing purposes, and coal could be delivered 
direct by canal fromthe Derbyshire and Nottinghamshire coalfields. 
Leicestershire coal could be shot into barges from the railway 
trucks and delivered to the site by canal cheaper than it could be 
carted across the town. 

In 1901, the Tramways committee having recommended this 
scheme in its entirety, Mr. E. Manville, of the firm of Messrs. 
Kincaid, Waller, Manville and Dawson, was appointed to report on 
the scheme, chiefly with regard to the system to be adopted and as to 
an independent central power station or a combined power station. 
Mr. Manville recommended the whole scheme as previously sub- 
mitted to the Council, and it was afterwards adopted. At the same 
time the Council agreed to the purchase of the tramway company's 
undertaking for £134,000, and Mr. Manville's services were retained 
as consulting engineer during the progress of the works. d 

The Parliamentary estimate was 4537, 000 for track, power 
station buildings, machinery and equipinent, main and district car 
depots and equipments, feeders, ducts, tramears, land, &c., and 
£113,000 for street improvements, bridge widening and side paving, 
making a total of £650,000. 

Permanent Way.—The scheme sanctioned by Parliament comi- 
prises 19 miles 3 furlongs of double track and 8 miles 5 furlongs of 
single track, being over 42 miles of equivalent single track. The 
construction of the permanent way and the laying of the feeder 
conduits was commenced by the Corporation staff in April, 1903, 
and about 33 miles of track was completed in April last. There are 
no excessive gradients, the steepest being 1 in 16 for a distance of 
about 50yds. It has been necessary to lower the roadway under 
seven of the railway bridges, in one case as much as 2ft., in order 
to obtain sufficient headroom for double-deck cars. This work was 
carried ont at considerable expense, necessitating the lowering of 
gas and water mains, the diversion of sewers, and in one instance 
the underpinning of the abutments of the bridge. The sharpest 
curve on the system is 37ft. radius to the centre of the track. A 
minimum radius of 40ft. for all curves was aimed at, and, with one 
or two exceptions, has been attained. The distance from centre to 
centre of tracks of the permanent way, with side-pole construction, 
is 8ft. lin., giving 3ft. 44in. from gauge edge to gauge edge between 
tracks, and for centre-pole construction 10ft. 113in., giving 6ft. 3in. 
between tracks. Standard 4ft. 8jin. gauge has been adopted. The 
rails, which are in 45ft. lengths, weigh 100lb. per yard for the 
straight running track, the grooves being Ijin. wide. Those for 
the curved track of a radius of 1 chain or under weigh 105lb. per 
yard, the grooves being llin. wide. Both classes of rails are Tin. 
deep and "in. across the flange. Fish-plates weigh 54lb. per pair, 
and are 2ft. in length, each pair being drilled for six lin. diameter 
fish-bolts, fitted with Ibbotson's patent lock nuts. Cooper's patent 
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anchor, 2ft. long, has been used on all joints throughout the work, 
each joint being secured to the rails with 12 fin. diameter steel rivets 
(except on special track work where bolts are used), the riveting 
being done by the patentees. No intermediate joints have been 
used excepting round curves. Tie-bars of 2in. by gin. flat steel section 
have been placed 7ft. 6in. apart, with Messrs. Bayliss, Jones and 
Bayliss’ patent ends, each bar being secured by four nuts, one on 
each side of the web of each rail. The composition of the steel for 
the rails is as follows :—Carbon, between 0:40 and 0°55 per cent. ; 
manganese, under 1 per cent.; phosphorous, not exceeding 0°07 per 
cent.; sulphur, not exceeding 0:07 per cent.; silicon, not exceeding 
0:07 per cent. The composition of the steel for the fish-plates is 
similar, except that the percentage of carbon is between 0'25 and 0°35. 

In laying the permanent way, the ground was excavated to the 
required depth, and the rails laid and packed up on wedge-shaped 
blocks of concrete, 10in. square at the base and 8in. square at the 
top. Where bad ground was met with, or the surface worked up 
owing to inclement weather, these blocks were again supported on 
circular blocks of concrete, 6in thick and 18in. in diameter, to dis- 
tribute the weight over a greater area. When the rails were truly 
levelled up, & concrete foundation, composed of six parts of granite 
gravel and destructor clinker to one part of best Portland cement, 
was then laid, a space of about lin. being left under the rails for 


the centre of the town by the tramway staff at the same time as the 
track laying at a total cost of about £27,000 when completed. The 
lowest tenders received were for foreign rails and fish-plates, but 
the committee determined to accept the lowest of the English 
tenders—viz., that of the North-Eastern Steel Co., of Middles- 
brough. This selection has been amply justified, the rails having 
been supplied fully up to the specification, and giving every satis- 
faction. The bolts, nuts, tie-bars and copper bonds have been 
supplied by Messrs. R. W. Blackwell & Co. All special track work 
has been the product of Messrs. Hadfield’s Steel F oundry Co., and 
there are a large number of interesting examples of this special 
work. The standard points adopted are 12ft. long, with tongues 
7ft. 6in., and embodying Hadfield's latest improvements. All the 
points aud crossings are made thoughout of Hadfield's patent ** Era " 
manganese steel, each easting having & manganese steel renew- 
able centre. For equilateral loops, points 12ft. long, having a radius 
of 200ft., have been adopted, with a crossing 8ft. 6in. long, and an 
angle of 1 in 6. All the loops have a lead of 36ft. 10in. to 
ensure easy running. For side loops the points are 12ft. 6in. long, 
with a radius of 150ft, the crossing being a 1 in 6, with a lead of 
88ft. 6in. 

Cross-overs are left-handed, and a standard 100ft. radius point 
12ft. long is used with a 1 in 5 crossing 7ft. 6in. long. The cross-overs 
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A. Electrical Stores. 
B. Engine Stores. 


C. Mess Room. 


E. Lavatory, &c. 
D. Test Room. 


F. General Óttice. 


packing, great care being taken to make the concrete perfectly solid 
for a space of 6in. on each side of the flange of the rails. The space 
between the concrete and the rails was then very carefully packed 
by means of beater picks with 6 to 1 fine concrete in à semi-dry 
condition. The total depth of concrete under the rails is 7in., and 
under the paving 6in Short lengths of interlacing track have been 
used on certain routes, this being done in one case in order that the 
cars might pass under the centre of an arched railway bridge, and 
thus obtain the maximum headroom. In addition to a liberal supply 
of drain boxes, all the movable points have a 4in. diameter spigot 
cast on to the drainage box, which is trapped and connected to the 
sewer. The drains from these boxes pass through a disconnecting 
chamber in which a silt pit is formed before being connected to the 
sewer. During the laying of the track the borough engineer fre- 
quently had the anchor rivets cut off, the bonds and hsh.plates 
removed and the rails lifted, in order to see if the rails were solidly 
packed up, and so carefully was this process watched that in no 
single instance were the rails found to have been imperfectly bedded. 

Generally, the track has been paved with 5in. by 3in. granite 
setts from the local quarries, except in the centre of the town, 
where 9in. by 4in. by Zin. jarrah and karri hard wood blocks were 
used. The granite setts were laid on a bed of gravel and grouted 
up with pitch. The wood blocks were laid on lin. of cement 
screeding. A considerable quantity of side paving was laid down in 
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are 60ft. and 75ft. long, and the movable point is placed in all cases 
on the left-hand side; the car thus has all the points as trailing, 
making a continual tread run for the wheel. Lay-outs, including the 
cross-overs and loops, have been constructed on the floors at Had- 
field’s works, and all curves, as far as practicable, are spiralised. 
No trouble has been experienced in fitting the work on the road ; 
this was particularly the case with the Clock Tower junction, which 
is said to be the largest tramway junction in the United Kingdom. 
The total weight of this lay-out was over 100 tons, but it was so 
carefully designed that it was laid by the Corporation staff in 10 
days. It comprises 10 running tracks, and forms the heart of the 
whole system. Where the traffic will be heaviest, connected 
movable points have been adopted. At the car shed fan, standard 
60ft. radius points have becn used, all being 9ft. long (an exceptional 
car shed length), and the crossings are of the same design as upon 
other lay-outs. Cooper's patent anchor joints have been used upon 
all the special track work. The fact that all the points and cross- 
ings are of the leg type. has facilitated the use of the standard fish- 
plate and the laying of the work on site. The bonds used are of 
the solid copper Crown type of 4,0 B. & S. gauge. Two bonds are 
inserted at each rail joint. The track is cross-bonded every 40yds., 
and the way every 80yds. Where special track work occurs the 
castings are connected to adjacent rail ends by 30in. bonds, and are 
also bridged by long bonds joining rail to rail. 
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Overhead Electrical Equipment —The design of the centre, span 
and side bracket-pole ornamentation is original, and was prepared 
by Mr. Mawbey in conjunction with the Leicester Art School. Span- 
wire construction has been adopted generally, but where streets and 
roads are wide enough centre poles have been introduced. In the 
centre of the town, where suitable attachments could be obtained, 
poles have given way to rosettes, except at junctions, these being 
erected on poles throughout. Nine side-bracket arms, each 17ft. 6in. 
long, have been used on one short length and also on the siding to 
the power station. The poles are of two grades, A and B, the former 
being used on the straight and the latter on the curves at junctions 
and for anchorage. Their weights are 840lb. and 1, 180lb. respec- 
tively. The total length is 31ft., made up of three sections shrunk 
together. The poles are planted 6ft. in the ground, the foot restin 
ona concrete template 6in. thick, which in turn is bedded on 6in. o 
cement concrete, the space around the pole being filled in with cement 
concrete of suitable thickness to suit the nature of the ground. The 
pole bases are 6ft. 6in. high, the greatest diameters being 16in. and 
18in. respectively for the twosizes. The trolley wire is 3/0 B. & S. gauge 
throughout, except at the car depots, which are wired with 1/0; the 

and guard wire are of galvanised steel 7/12 and 7/16 respectively. 
Flexible bowstring suspensions and double insulation have been 
adopted throughout. One important feature and advantage is that 
the trolley wire is, with a few exceptions, suspended over the centre of 
the track, a deviation of 3ft. only being allowed. tna” insula- 
tion, and line fittings of extra strong design, have been used 
throughout, the insulator bolts being of drop forged mild steel 
screwed à in. Ears 18in. in length have been used on the straight 
and 24in. on the curves. Special double and single pull-offs are 
employed on all junctions and curve work, the distance between the 
bolt and the eye being 5in. Galvanised iron thimbles have been 
used wherever eyes have been spliced in either span, pull-off, anchor or 
guard wires. The connecting cable between the section and feeder 
Pillars and the line is 61/20, insulated with pure and vulcanised 
rubber, lead-covered and double braided, and is carried from the 
pillar to special drawing-in boxes at the foot of each of the section 
poles, and thence up the inside of the pole, the pole being bushed 
with gun- metal bushes top and bottom. From the top bushes of 
the pole the cables are carried to the trolley wires along the span or 
bracket as the case may be, and served with P and B tape, a copper 
ferrule being sweated to the end of each cable and clamped into the 
section insulator. ` 

In the car depots the trolley wire is carried in a neat pitch pine 
troughing running the entire length of the shed, and suspended 
from the roof trusses by wrought-iron clips. The main car depot is 
supplied by a separate feeder direct from the power station arranged 
so that when the rest of the system is shut down the depot may be 
run off the battery. When the lines pass under railway bridges the 
trolleys are carried in troughing suspended from the underside of 
the bridges in such a manner that it is impossible for a passenger 
even by leaning over the car rail to touch the “live” wire. 
Telephone and other wires crossing the routes have been removed 
wherever practicable, so that very little guard wire has been erected. 
Special arrangements were made whereby the National Telephone 
Co. have placed the whole, and the Post Office the bulk, of their 
Wires underground. Four sizes of section and feeder pillars are 
used. These are fitted with white marble panels carrying quick- 
break switches, kicking coils, Garton lightning arresters and safety 
fuses. Each pillar is also fitted with an ebonite panel carrying the 
test and telephone terminals, and all holes in the panels are bushed 
with ebonite. A specially-designed telephone shutter operated by 
a separate key is attached to each pillar, and is so arranged that it 
1s unnecessary to open the pillar in order to use the telephone, the 
Jack being inserted from the outside; this prevents accidental con- 
tact with live fittings when using the telephone. One telephone 
Instrument is carried on each car. Two negative feeder pillars are 
erected to meet present requirements, approximately 1,100yds. and 
2,700yds. respectively from the power station. All section and 
feeder pillars, and the poles up which the feeder cables have been 
carried, are bonded directly to the rails by a 4/0 copper bond, to 
prevent the possibility of their becoming alive" owing to break- 
down of insulation. The whole of the equipment, including poles, 
Wires, section and feeder pillars, &c., has been supplied and erected by 
Messrs, R. W. Blackwell & Co. 


Feeder Cables, &c.— All cables have been supplied and drawn in 
by Messrs. W. T. Glover & Co., and the stoneware conduits for the 
teeders and pilots are of the patent self-centering type with composi- 
tion joints, supplied by Messrs. T. Wragg & Sons, the total quantity 

ing equivalent to about 80,000yds. of single way. The contracto:s 
lor the cables state that none of the cables have been damaged 
whilst being drawn through the conduits. Chambers are built of 
brindled bricks in cement, and made as water-tight and gas-tight as 
practicable. The work of laying the conduits and the construction 
of the drawing-in chambers was carried out by the Corporation 
workmen. About 80yds. separates the drawing-in chambers, which 
are fitted with ventilating covers, and designed with a view to future 
extensions. Bell-mouths are built into the wall where the conduits 
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enter and leave the chambers; conduits are laid at the side of the 
track. The cables are single conductors, insulated with diatrine 
impregnated paper and lead-covered. At intervals of approximately 
} mile the lead covering of the cables is earthed to the rails by bare 
copper bonds. 

Three negative feeders have been carried to different points of 
the system, and are connected to the rails through special feeder 
boxes. Brass labels are tied to the cables in the boxes, and indicate 
size, voltage and termination. The sizes of the feeders range 
from 0:1 sq. in. to 0°5 sq. in., the total length being over 20 miles. 
A complete system of telephone and pilot cables is also drawn into 
separate ducts along each feeder route. All lead-covered cables 
terminate in the basement of the power station, connection being 
made to the switchboard with fire-resisting cable of Messrs. Glover's 
latest type. In addition to the feeder cables terminating on the 
switchboard with fire-resisting cable, the entire back connections 
and cable work in the station is also of this description. All feeders 
and pilots were submitted to a pressure test of 1,000 volts alter- 
nating current for one hour, which proved in every way satisfactory. 
They were then tested for insulation resistance, and in each case 
gave infinity. 

Main Car Depot.—The main car depot stands on a site of about 
4} acres, and is in close proximity to the generating station. It does 
not abut on the main road, a space 100ft. deep having been 
reserved for building purposes. The buildings consist of the car 
shed proper, fitting shop, carpenters’ shop, painters’ shop, armature 
room, blacksmiths’ shop, brass and general stores, mess room, 
recreation room, caretaker’s house, offices, committee room, boiler 
house, stables, cart shed, motor house, men’s lavatory, oil stores, 
&c. The exterior is faced with red sand Stock bricks and Derby. 
shire stone dressings. ‘The car shed proper consists of three bays, 
each 35ft. 13in. span, and containing three tracks, accommodating 
altogether 55 cars. The rails are supported throughout on piers, 
thus forming pits 4ft. 6in. deep under the whole area, excepting for 
a short space at each end. Entrances to the car shed and shops 
are fitted with Kinnear rolling blinds. The fitting shop averages 
130ft. long, 41ft. 6in. wide and 25ft. high to the eaves. It contains 
two tracks and will accommodate eight cars, the rails being sup- 
ported on piers as in the car shed. Space has been reserved on one 
side of this shop for a complete equipment of electrically-driven 
machine tools, including a 12in. and 6in. lathe, wheel turning lathe, 
radial drill, &c. Provision has also been made for an electrically- 
driven overhead erane. In the carpenters' and painters' shops 
there will be a complete equipment of wood-working machines with 
the necessary benches. These two shops are divided by two Kinnear 
rolling blinds, and together will accommodate 10 cars. Two small 
district car sheds have been erected on the same lines as the main 
car depot, each containing two tracks, with pits underneath, for 
accommodating six cars; an office and small mess room is attached 
to each. 

Cars.—The 59 cars are of the double-deck single-truck type with 
reversed stairways, and have been supplied by Messrs. Dick, Kerr 
& Co. The seating capacity of each car is 22 inside and 34 outside, 
and the overall dimensions are 27ft. 6in. over fenders by 6ft. 10in. 
width over sills. Floor frames are built of well-seasoned oak and 
the platforms are supported on four steel angles which are bolted to 
the underside of the main flooring. A system of truss rods is pro- 
vided to keep the car bodies from hogging, and also to pull up the 
platforms should they show a tendency to sag. The cars are 
mounted on Brill trucks, which carry two Dick-Kerr motors, each 
rated at 25 H.P. The controllers are of Messrs. Dick, Kerr & Co.'s 
“ Magnetic Shield " blow-out type, and the car wiring has been 
carried out on the** Short" system. Wheels have wrought-iron centres 
with steel tyres shrunk on, and were supplied by Messrs. John 
Baker & Co. They are 81jin. diameter. Hudson and Bowring life- 
guards of the swinging-gate type have been fitted under both plat- 
forms, and under test were found to be very efficient. As the 
gradients in Leicester are comparatively slight, only the usual hand 
and electrostatic brakes have been fitted. On several of the cars, 
the new patent Leicester" folding step has been fitted for prac- 
tical trial, to meet the suggestions of the Board of Trade, who point 
out that the efficiency of the life-guard is often impaired by the 
steps, which are liable to strike a person falling in front of the car 
before the life-guard can come into action. This step is designed to 
fold up when the gate is closed, and it is practically impossible for 
it to be raised when the gate is open. Owing to the automatic 
device with which it is provided it is equally impossible to keep the 
gate closed without having the step raised. This arrangement 
overcomes any difficulty which might arise from passengers attemp- 
ing to leave the car at the forward end before there has been time 
to get the step into place. Special means have been adopted to 
ventilate the interior of the cars, a constant circulation of fresh air 
being obtained by means of hinged sashes at the ends and sides of 
the car. The top deck is fitted with special “ dry" seats of the 
multi-slat type. One riser in each reversed stairway is perforated 
with circular holes by which the motorman’s view is comparatively 
free, in spite of the reversed stairways. A cover is also provided so 
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that the perforations may be left open or closed at will. Mechanical 
bells are used, and are operated by means of a brass rod running 
the entire length of the car, and fitted with lever handles; they can 
be operated from either end of the top deck. Route indicators on 
the illuminated blind principle have been supplied by the English 
Electric Co. 
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Exp or Car, BSHOWING LEICESTER Fol DINO STEP AND REVERSED 
STAIRWAY. 


POWER STATION. 


Buildings.—The buildings are faced externally with red sand Stock 
bricks and Derbyshire stone dressings. The boiler house is 108ft. 
long and 77ft. wide, providing accommodation for eight boilers, four 
of which have already been installed. A stoking floor 18ft. wide 
extends the full length with an ash tunnel underneath Provision 
has been made, in designing the stanchions, for the future installa- 
tion of coal bunkers and conveyors over the stoking floor; at 
present the stoking floor is covered with a temporary corrugated 
iron roof. Coal will then be delivered by barge alongside the boiler 
house, lifted by a crane fixed at the north-western end into a con- 
veyor, and conveyed into the coal bunkers. The conveyor will be 
continued round and through theash tunnel for the removal of ashes. 
The engine room is 118ft. long, 60ft. wide, and 40ft. high to the 
eaves. It is lighted mainly from the top by means of Rendle's 
patent glazing ; the only side lights are bull's eye windows above 
the traveller rail. This room is well ventilated by means of centre 
hung casements in the lantern light. Accommodation is provided 
for the three 500kw. sets now installed, with sufficient extra space 
for a 1,000kw. set. The engine room is lined internally up to the 
height of the traveller rail with glazed tiles having patent keved 
backs, moulded tiles being carried up to a height of 6ft. to form a dado 
and round all the arches, with moulded faience blocks under the 
traveller rail. The entrance hall and floor of the engine room, 
except the space reserved for the extra set, have been laid in mosaic 
by Messrs. Diespeker. 

The condenser room is 42ft. by 23ft., and the floor is 11ft. below 
the level of the engine-room floor. It is lighted entirely from the 
roof, and is provided with a 5-ton overhead travelling crane. All 
trusses for the roofs, except those for the battery room and offices, 
ure constructed of flat steel bars and plates throughout, except the 
rafters, which are of T section. The chimney stack is octagonal in 
shape, faced with Whitwick pressed bricks. The foundations were 
carried down to a depth of 17ft. into the solid red marl, and the 
stack is 186ft. high, the external diameters being 20ft. at ground 
level and 11ft. at the top. The internal flue is 8ft. 6in. in diameter 
throughout; it has an independent firebrick lining 9in. thick for & 
height of 70ft., the remainder being 4lin. thick. For a height of 


110ft. to the top the cavity is omitted. "The cast-iron cove is con- 
structed in eight sections, each section weighing about 1 ton. The 
contractors for the main building were Messrs. Richardson & Son. 

Boilers.—For generating steam there are four boilers of the 
Lancashire type by Messrs. Yates and Thom ; each boiler is 88ft. 
long by 8ft. 6in. diameter, with two flues each 8ft. 5ft. diameter, 
and is constructed for a safe working pressure of 160lb. per square 
inch, the shell plates being I in. thick, flue plates 4%in. thick and 
end plates 1 55 thick. Each shell is in five rings of one plate each, 
and the boilers were tested satisfactorily to 260lb. per square inch. 
Hopkinson fittings and mountings are employed, together with 
Bennis stokers. Men Yates and Thom have supplied the steam 
ring main, which consists of wrought-steel tubes with flanges welded 
on. There is a very complete arrangement of separators so as to 
thoroughly drain the system in every direction. Feed pipes are also 
of wrought steel with flanges screwed on, the ends of the pipes being 
riveted over in the recesses formed in the face of the flange, the 
arrangement admitting of the feed being maintained to any or all 
the boilers either direct or through the economiser ; Kennedy meters 
are employed in the usual way. The feed is taken from the hot 
well, and in order to get rid of the emulsified oil a special plant has 
been installed. l 

Separation of the oil from the condensed steam is effected by the 
Davis-Perrett patent electrical process, of which we hope to give full 
details in an early issue. In this process the water passes through 
a series of tanks connected up in parallel, and is subjected to the 
action of an electrical current, the result of which is to destroy the 
emulsion and form a flocculent precipitate, which can then be 
easily removed by subsequent filtration, leaving the water abso- 
lutely pure. The electrical portion of this plant has been supplied 
by Messrs. Davis-Perrett & Co., and the filters used are the Wilson 
patent automatic self-cleansing filters made and supplied by Messrs. 
Masson, Scott & Co., who have erected the entire plant. The water 
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SrcrioNaL ELEVATION or WILSON SELF-CLEANING FILTER, 


enters the filter at the point AB through holes in the side plates by 
the bend-pipe indicated. It passes through the sand medium and 
stones, and leaves the filter by the outlet valve. The outlet valve 
is shown closed, but during the filtering operations this valve is, of 
course, open to allow the water to leave the filter. As the surface 
of the filter becomes coated with impurities the level of the water 
gradually rises, since it enters the filter more rapidly than it passes 
through the sand, owing to the obstructions. When it reaches the 
top it overflows a syphon-pipe, H, shown on the drawing, and 
through this syphon it descends rapidly into the float chamber D 
underneath. In this float chamber is a float fixed on to a lever. 
The water raises the float, and by so doing it closes the outlet 
valve by which the unfiltered water escapes from the filter, and at 
the same time allows the water from the flush cistern above to flow 
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down very rapidly into the underside of the filter. "The water, | there is nothing to prevent the engines taking excessive overloads, 
descending with considerable force, presses upon the air in the | even beyond the full range of the cut-off gear. Each cylinder rests 
underside of the cells, forcing it up through the sand, which is thus | on two massive cast-iron standards with bored guides for the main 
broken up and thoroughly washed by the water as it rises up | piston rod cross-head ; these standards are covered in with cast-iron 
through the medium. The sand would escape from the filter | plates in such a way as to enclose the moving parts. E 
except for a board, C, extending right across the filter, which, being The flywheel is 16ft. diameter, and weighs about 25 tons, and is 
fitted as a float, rises as the water rises in the filter, and prevents | keyed on to the Siemens-Martin steel crankshaft alongside the 
the sand from passing out. When the flush water is exhausted, | generator, to which it is also coupled by means of turned bolts 
the operation of washing is complete. The water escapes from the | fitting in a flange cast on the boss of the flywheel and passing 
float-chamber D, and the float E falls again to the bottom of the , through holes bored in the generator arms. The vertical standards 
chamber. The outlet valve is again open, and the ordinary opera. | are coupled across by two cast-iron entablature beams, which, besides 
tion of filtering is proceeded with. The whole operation only takes | serving to tie the high-pressure and low-pressure cylinders together, 
about three minutes, and while this is going on the collecting tanks | also carry the upper platform. The pistons are of cast-iron fitted 
are sufficiently large to receive the water passing from the elec- | with Ramsbottom rings, and have bands of white metal to increase 
trical tanks, so that the continual passage of the water is not | their wearing properties, while the piston rods are made of Siemens- 
interfered with. When the filter resumes filtering operations after | Martin steel secured to the pistons -by means of a large nut and 
the wash it empties the collecting tanks of the amount of water | cottered into the cross-heads in the usual way. Wrought-iron is 


accumulated during the wash. employed for the connecting rods, the top ends forming a jaw having 

The feed pumps were manufactured by Messrs. Hall & Sons, and | a pin shrunk in to suit the cross-head, and the bottom end being of 

are of their vertical direct-acting type. the marine type with & palm end forged on the rod, and a mild steel 
e 40 ru „ A , 
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PLAN or GENERATING STATION. 


Engines. — The engines are of Messrs. Yates and Thoin's vertical cap. S of cast steel lined with Babbitt's metal are secured 
eross- eom pound Corliss condensing type, having cylinders placed at | between the palm end and the cap by means of strong bolts. A very 
opposite ends of the crankshafts with the crankshafts at right | complete system of lubrication has been supplied to these engines, 
angles. The cylinders are 22in. and 44in, diameter respectively, | consisting of two ram pumps worked by a drag shaft from the main 
with a 3ft. stroke, and the engines are intended to run at 95 revs. | cranks, and delivering oil under pressure to all the main bearings 
per min. Each engine is capable of dealing with a normal load of | about the engines. The eccentrics are enclosed in planished steel 
500kw., with a steam pressure on the stop valve of 160lb. per square | covers, with oil throwers attached to the shaft, which prevent any 
inch, and an overload of 25 per cent. for two hours, or 50 per cent. | tendency for oil to creep along the shaft. This arrangement ensures 
overload temporarily. The cylinders are of the built-up type with | a very clean engine, and the maximum amount of efficiency, the 
separate ends and barrel; the valves are of the Corliss double-ported | oil being used over and over again. l 
type, and are placed in the cylinder ends. By this arrangement Condensing Plant.—A surface condenser, capable of dealing with 
one half of the cylinder end forms a steam box. The high-pressure 25, 000lb. of exhaust steam per hour, along with the exhaust steam 
barrel is steam jacketed with boiler- pressure steam. Messrs. Yates pipes and accessories have been made for Messrs. Dick, Kerr & Co., by 
and Thom’s trip-gear is employed in conjunction with the valves, | the Mirrlees Watson Company. Exhaust steam from the engines is 
the closing being accomplished by powerful spring dash-pots. | led into a common exhaust main running along one side of. the 
xhaust valves have a plain vibrating motion, derived, like the | engine house and then to the condenser house; a branch from this 
Motion for the steam inlet valves, from eccentrics fixed on the crank- pipe leads to a vertical atmospheric pipe, which is fixed to the out- 
shaft. Very sensitive governors are fitted to the engines, and there | side wall of the building, and terminates in an improved form of 
are also special safety stop arrangements which stop the engines if | exhaust head and silencer. By means of an automatic atmospheric 
they exceed 10 per cent. above the ordinary working speed, or in the relief valve, the exhaust is discharged into the atmosphere should 
event of any failure of the governing gear, while at the same time the vacuum fail. Before reaching the condenser the exhaust steam 
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passes through the oil separator. The surface condensing plant 
consists of a set of twin electrically-driven air pumps of the Edwards 
patent type and a centrifugal circulating pump. These are both 
driven by a double-wound series parallel motor, manufactured by 
Messrs. Dick, Kerr & Co. The condenser, which has 2,500 sq. ft. 
of cooling surface, is designed on the counter-current system, the 
exhaust steam and cooling water each passing twice through the 
full length of the condenser and in opposite directions. Suitable 
baffle and diverging plates are arranged so as to distribute the steam 
over the entire surface of the tubes. The covers can be removed 
for cleaning purposes without disturbing any pipe joints. The air 
pumps have barrels 18in. diameter by 10in. stroke, and run at a speed 
of 100 revs. per min. The centrifugal pump is capable of deliver- 
ing 1,500 gallons per minute, and is regulated by means of a series 
parallel controller. The centrifugal pump is directly connected by 
a flanged coupling, and the air-pumps are driven by single-reduction 
gearing having machine-cut teeth. A small plunger pump is carried 
on the air-pump bed-plate and driven from a crank disc mounted 
on the end of the crankshaft. There is another small pump driven 
by chain gearing, which draws the oil and water from the oil 
separator and discharges it into the waste oil tank. The air-pump 
crankshaft is carried on an improved form of frame, which has been 
designed to give a much greater stability than the usual form of 
A-shaped frame. The exhaust steam and all water piping is so 
arranged that further plant can be installed and connected up at a 
future date. 
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metallic shield blow-out device; and the ammeters and voltmeters 
are of the Sector’’ illuminated dial type. 


Battery.—The battery is composed of 240 cells of the standard 
Tudor pattern, capable of. giving 600 amperes for one hour or 
900 amperes for short periods, and can be charged normally at 
270 amperes or at 450 amperes for short periods. The cells are in 
lead-lined boxes resting on glass oil insulators; the stands are 
entirely of pitch pine without any metal fastenings, and they rest on 
large porcelain oil insulators to ensure perfect insulation of the 
whole battery from earth. | | 

Automatic Reversible Booster.—This set consists of a shunt- 
wound motor, fed from the bus bars, and a differentially-excited 
booster, directly coupled on one bed-plate. The booster is connected 
in circuit with the battery, and is used for raising the 'bus bar 
pressure to the amount required for charging the battery or for 
raising the pressure of the battery when discharging. It is rated 
to give a current of 250 amperes at 180 volts on the charge, and 
600 amperes at 70 volts on discharge. The machine is capable of 
dealing with an overload of 25 per cent. at any pressure between 
20 and 70 volts, and delivers the above-mentioned currents at any 
pressure between zero and the maximum pressure indicated. A 
shunt-wound motor, working at 500 volts and running at a speed of 
650 to 700 revs. per min., is employed, and the set is provided with 
the necessary auxiliaries, switchgear, Kc. One of the main 


features of this system is the use of the Thury automatic pressure 
regulator for automatically maintaining a constant load on the 


Generators 


A. Ammeter. 
B. S.P. Switch. 
C. S.P. Switch for Bat- 


tery. 
Cı. S. P. Switch for Begu- 
lator. 
Cy. S.P. Switch for Regu- 
lator Motor. 
. Voltmeter. 
Fuse 
Voltmeter S witch. 


P G. Battery Ammeter. 
g A^ H. Starter. 
Ky N I. Rheostat. 
— J. Booster Reversing 
Switch. 


. Automatic Regulator. 

L. Regulator Motor. 

Motor. 

Booster Voltmeter. 

Reverse Current Cut- 
out. 

. Two-way Switeh. 

Battery. 

Booster with Two 
Commutators. 

8, Rheostat Solenoid. 

Regulator Solenoid. 


DiaGRAM or CONNECTIONS or THuRY AUTOMATIC REVERSIBLE BOOSTER System. 


Generators.—There are three continuous-current compound- 
wound generators directly coupled to the Yates and Thom vertical 
engines, the output of each generator being 500kw. at 500 to 550 
volts when running at 95 revs. per min. They are in every respect 
in accordance with the standard practice of Messrs. Dick, Kerr & Co. 
the magnet frames being of cast iron, the pole-pieces being built of 
laminated steel and cast into the magnet frame. The armature 
is built up on a special form of spider, the section of the rim being 
broken in order to avoid shrinkage strains; it is provided with 
a long bearing surface, and is bored accurately to the engine 
builders’ gauge. The commutator is built up on its own spider, 
carried on the extension of the armature casting. The brush-holders 
are designed so that the current does not pass through any moving 
joints; these give adequate adjustment, and are mounted on a 
massive rocker ring attached to the generator frame. They can be 
rocked simultaneously by means of a hand-wheel and screw geared 
to the brush rocker ring. 

Swilchboard.—The switchboard supplied by Messrs. Dick, Kerr, 
& Co. is an extensive one, consisting of 25 panels of white marble, 
controlling, besides the three 500kw. generators, a negative feeder 
booster set of 20kw. capacity, a positive feeder booster set of 60kw. 


capacity, an automatic reversible battery booster set of 40kw. 


4 


capacity, as well as station lighting and motors and the distribution. 


The motor starters are of Messrs. Dick, Kerr & Co.'s special slow- 
speed type, with automatic over-load and no-load release and 


generators running in parallel with the battery. The booster 
armatures are drum-wound with a slightly-channelled core, and the 
coils are held in by driving horns. A double-wound armature is 
employed, and each winding is connected to a commutator, one at 
each end of the machine. The two armature coils can be connected 
in series or parallel as required. We are informed that in the design 
of the reversible booster special attention has been paid to meeting 
rapid changes of load and voltage without sparking. With these 
armatures the winding on the smooth core is placed as near as possible 
to the periphery, and with the tangentially-arranged field coil the 
iron in the field magnets is reduced to a minimum. The combined 
efficiency of the reversible booster set is 81 per cent. After a six 
hours’ run at full load, the temperature rise does not exceed 
70°F. 

We are indebted to Mr. George Mawbey, borough engineer to the 
Corporation of Leicester, for his courtesy in furnishing us with the 
above particulars and in lending us drawings from which to make 
the illustrations. Mr. W. Plant has acted as chief assistant, for all 
the permanent way work, buildings, bridge work, &c. Mr. T. 
Robert Smith, who had been for some time previously in Mr. 
Mawbey’s office, has been chief electrical and mechanical assistant, 
and he has now received the permanent appointment of resident 
electrical and mechanical engineer for running the system, Mr. 
Mawbey being the chief engineer for all constructional electric 
traction work to be carried out in future. 
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POWER STATION DESIGN. 


The following is an abstract of the discussion which took 
place at the Institution of Electrical Engineers in con- 
nection with the Paper on Power Station Design," by 
Messrs. C. H. Merz and Wm. McLellan. The Paper itself 
was published in The Electrician of April 29th, p. 49, of 
May 6th, p. 88, and of May 13th, p. 135. 


Thursday, April 28th. 


Mr. J. H. BARKER said that, having been in Newcastle for some 
years, he had followed the development of the Wallsend power station 
with some interest, as well as the Carville station. He must say, how- 
ever, that with Mr. Merz’s love of alternating current, he was surprised 
that he had not maintained it in his distribution system. Mr. Merz 
credited manufacturers with getting £10 per kilowatt for their engines 
and dynamos, but, alas ! they were happy days which would never return. 
£6 was a lucky figure nowadays even for such small sizes as 500kw. and 
600kw. A most important point in the Paper was the cost per kilowatt 
installed or maximum demand. He agreed with the avthors in their 
partial condemnation of labour-saving apparatus. The supply of firemen 
was always adequate, and their capacity was certainly up to a ton or 
Hur per hour, and by this means much more steam would be got out 

a boiler than by the best automatic stoker ever made. In Fig. 2 of the 
Paper was an item, '*Calculated steam per kilowatt-hour.” He was 
rather at a loss to understand what the “calculated " steam was. He 
had plotted these figures, and hardly thought the turbine had had full 
justice done to it. The turbine was nominally 1,500kw. It had since 
been raised to a capacity of 2,000, and a sister turbine from the same 
casting had been put in at Neptune Bank to do 2,500kw. Therefore, 
that tarbine was not having fair play, as it was only running at about 
two-fifths of its full power. The leakage loss on that turbine was equal 
to the leakage loss on the 2,500kw. machine. He had continued the curve to 
2.000kw., and had come down to close upon 15lb. of steam per kilowatt 
hour. Perhaps, also, the authors could give some figures as to the power 
necessary to move the volume of circulating water from the river to the 
Carville supply station. This must be very great. He would also like to 
bear some results of tests upon the Curtis turbine. 

Mr. J. H. ROSENTHAL said that Mr. Merz's design had found a good 
many imitations. Probably the most important plant of the kind bein 
erected at present was that at the new station for supplying electri 
energy to the Metropolitain Railway of Paris, which would have a capacity 
of 20,000kw. The arrangement there was practically identical with Car- 
ville, the only difference being that the economisers were arranged on a 
floor above instead of in a line with the boiler house. He regarded the 
steam pipe design at Carville as a very practical and satisfactory one, and 
he thought it would not be long before the importance was recognised of 
designing steam pipe plants so that there Were very few parts in it and 
these all alike, so that, as the station was supposed to run for ever without 
stopping, it would be a comparatively easy matter, without affecting the 
output, to take down a portion, replace it, and afterwards to test the 
portion taken out. 

Major-Gen. C. E. WEBBER reminded Mr. Merz that three or four 
years ago, when the stations a$ Newcastle were in course of ereotion, he 
had stated before a Parliamentary Committee that the cost would be 
about £20 per kilowatt output. It would be interesting if Mr. Merz 
could, without revealing unduly the financial position of the undertakings 
in which he was interested, give some idea as to what the cost per kilo- 
watt of the largest of the stations was, say now, and what it would be 
when it was at its full capacity. 

Mr. G. L. ADDENBROOKE said that with power work great attention 
must be paid to capital cost, and the turbine was coming in as a great 
help to those engaged in this class of work. Mr. Merz had not dealt with 
of condensation and condensing water. It was astonishing what a very 
serious matter it became when the question of providing condensing 
water for a large power station. For instance, a station of 10,000kw. 
capacity required 1,000,000 gallons per hour, and even if the station 
happened to be near a river, the arrangements that had to be made, 
especially if the river were a tidal one, often necessitated very great care 
and attention. Dealing with Mr. Merz’s curve (Fig. 1), he thought a 
litle more accuracy would have been obtained if the coal line had been 
a sloping curve, for with coal more expensive than had been taken in 
the Paper the curve would be a little higher at the low power. factors. 
Then, again, in applying this curve to actual cost, so far as he 
could see, Mr. Merz had not included administration. Of course, 
administration in all these matters was a delicate point, but it would 
be well that members who took their costs from this curve should 
remember that, as far as he could see, the item for administration was 
not included, and in power echemes, where people could not work for 
nothing and where there had to be directors’ fees and so on, this amounted 
to an appreciable sum. He would also like to know whether the table of 
costs was intended to cover units generated or units sold. This was a 
very important matter when the calculation of costs was taken in hand, 
and in a great many cases the difference was not always given. He had 
something to do with a power station in the South of England where coal 
was so much more expensive than in the North, and where, therefore, 
the value of gas engines would have been greater, and he had therefore 
to go very carefully into the relative costs. The only saving made by 
using gas engines was in the coal bill. As regards capital cost, as things 
stood at present this would be rather greater than for a steam station. 
Labour, administration and all other things were practically the same, 
and therefore it came down to the point of the saving on coal. Supposing 


that the saving on coal was really as much as the gas engine builders said 


it was, the result on a power scheme such as Mr. Merz had put before 
them would be something like this: It would make about 6 per cent. 
difference in the price at which consumers could be supplied, or, if the 
price to the consumer was kept at the same figure, it would add about 
1 per cent. on the dividend to be paid to the ordinary shareholders. This 
was not very good, and when we came to places where coal could be got 
for 6s. a ton and less, it was pretty clear that there was not a very great 
opening for gas engines at present. 

Mr. A. LUPTON asked the author of the Paper if he would kindly fill 
up the balance-sheet on p. 52 with regard to the gas engine and the 
turbine. Of course, the cost of fuel, which was shown on the diagram as 
0-15d., was not a very large item. If it could be reduced to nothing, of 
course it would be of very great importance. The author, no doubt, was 
well aware of the claim made by certain gas-engine builders—viz., that 
they could reduce the fuel charge to nothing. The sale of by-products, 
equalled the cost of the fuel. No doubt the author had investigated that 
claim, and he hoped they would have the benefit of that investigation. 
The author had dismissed the gas engine, however, entirely as being 
unworthy of standing in competition with the steam engine because it 
will not do the required work. If this were so, of course it settled the 
matter; but he was aware of great firms in the North of England whose 
names appeared to be very eminent, who were prepared to guarantee that 
the gas engine would do any work that any steam engine had ever done or 
could do. The speaker who had just finished had stated that the use of 
gas engines would increase the dividend 1 per cent. Whether an 
undertaking paid 4 or 5 per cent. made all the difference between success 
and failure. 

Thursday, May 5th. 

Mr. B. M. JENKIN was sceptical as to the possibility of moving the 
generating station as the system grew, as the long high-tension feeders 
would make the expense almost prohibitive. It was interesting to note 
that the results arrived at by the authors were very similar to the result 
arrived at quite independently and with different generating plant. He 
quite agreed with the authors as to the desirability of dividing up the 
station into units, but he should hardly like to go as far as they did, and 
give each generator its own group of boilers, so that if it beoame necessary 
to change from one generator to another it was necessary to change from 
one boiler to another also. Mr. Merz even suggested that all the auxiliary 
motors driven from any generator should be coupled to that generator 
alone and not to the switchboard. This would mean that the whole of 
the stoker motors would be stopped if the generator were shut down. It 
would be better to keep the boiler house complete in itself and indepen- 
dent of the generators. It seemed to him quite right to arrange the 
boilers at right angles to the engine room, as it was then possible to keep 
the boilers close to the generators and so make a simple arrangement. 
This was an arrangement which Dr. Kennedy had adopted some time 
ago in designing the Edinburgh station. Diagram A showed the Donald- 
road station, Edinburgh, which was designed in 1898. The centre part 
of the building consisted of two engine rooms, one of which was at present 
full. The same arrangement was repeated on the other side. The same 
plan was adopted with the boiler house. Consequently the two switch- 
boards were end on and the control of the generating plant was all 
centralised, the boilers being on each side. The arrangement of the 
chimney was different to that described in the Paper. In considering a 
station in a town, exhaust steam had to be dealt with if it were running 
non-condensing, and that rendered it desirable to put the chimney near 
the engine room. When the station was running condensing or was 
exhausting direct into the atmosphere it did not matter. Repeating the 
boiler house and possibly the engine room had great advantages. It pre- 
vented the spread of fire and made the control of the station easy. 
Diagram B showed the station designed by Dr. Kennedy and Mr. Dobson 
for the Central Electric Supply Co., where there were Climax boilers. It 
showed how they could be arranged in groups. The site was a long 
narrow one. The bunkers were at the bottom beside the sidings, and 
the steam pipes went straight to the engine room. The leads went 
straight from the engine room to the switchboard, so that it was not 
possible to cross any leads with the steam pipes, and the arrangement 
described by Mr. Merz was obtained. The alternators were close to each 
other and all the leads went up the centre aisle. The switchboard was 
also along narrow one running parallel to the boiler house just as Mr. Merz 
had described. The design was very similar, therefore, in all respects, 
although reciprocating engines were used and not turbines. In diagram 
C was shown a station with a condensing plant and with a very similar 
design to diagram B. The engines, however, were placed back to back, 
and the condensing plant between the engines with the circulating water 
pipe going up the cooling tower. The alternator leads were run up the 
outside of the building to the switchboard, which was parallel to the 
boiler house. That station could be repeated again and again, and it 
could aleo be duplicated in both directions. The provision of spare plant 
was a most important matter, and he did not think the Paper had fully 
emphasised the importance of it. It was necessary not only to have & 
spare to take the place of any generator that might fail, but to have 
A spare set which could be overhauled and entirely taken to pieces at the 
same time that the station was running at its full load. This meant two 
spare sets. Mr. Merz dealt with this by giving the plant a very large 
overload capacity, but where the units were rather large and there were 
not sufficient of them, it might be a dangerous practice to have only one 
set. Mr. Merz deserved thanks for having shown clearly how a switch- 
board should be designed, and that it really should have space. It was 
pleasing to see that he had had the courage to give his switchboard 
sufficient room. Many of them had been misled by the practice in con- 
nection with low-tension switchboards where a narrow gallery was 
sufficient, to try and put high. tension boards on similar galleries. But 
there must be sufficient room to separate the leads and get them properly 
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arranged andsoon, The only point in which he did not agree was the 
arrangement of selector or ’bus bar-change over switches. There were two 
sets of bus bars, and at the back of the board there was a switch by which 
any feeder or any generator could be coupled to one or other of the bus 
bars. But from the controlling board on the gallery there was no 
means of telling how these change-over switches were set; whether any 
generator was connected to the top or bottom bars. By the arrangement 
shown it would be necessary to go round to the back of the board and 
actually look at the switches. This could be got over by an arrangement 
of signalling, but however it was done it was important that the switch- 
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DiachAu B.—GENERAL ARRANGEMENT OF THE CENTRAL ELECTRIC SUPPLY Co.'s POWER STATION, 
Grove Roan, MARYLEBONE, N.W. 


board attendant should be able to tell exactly what his switches were 
doing. The electrical controlling of the main switches seemed to have 
been very carefully worked out and made a capital arrangement. Mr. 
Merz had shown him over the station and he had been very much 
impressed with the way in which it had been done, but he did feel that 
if a mechanical control of these switches could be obtained by levers it 
would be a simplification. The switches would then be kept entirely 
separate, whereas with electrical control they were rather at the mercy of 
the electrical supply. For instance, if they were controlled from a battery 
some one might go in and throw a spanner on the battery or do some- 
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thing which might for the time being result in the control of the main 
switchboard being lost. As to automatics for high-tension work, he 
sympathised with the Paper entirely. It was impossible to get an auto- 
matic that really had sense, and this was what was wanted. But he was 
glad to say that he had seen tests of a low-tension reverse-current auto- 
matic which seemed to fulfil all the requirements wished. It would open 
with a small reverse current so long as the current was kept up. As the 
voltage was dropped it would still open the circuit and even with no voltage 
for the shunt coil the switch would still open under a reverse current equal 
to the full-load current of the machine. Again, it would not open even 
with no voltage in the shunt 
coil and the full load of 2,000 
amperes in the workingldirec- 
tion. This piece of apparatus 
seemed to have been|designed 
to meet exactly what was 
wanted. If there were a 
similar cut-out for high- 
tension work it would solve 
the difficulty. 

Mr. E. W. COWAN said 
that, while he agreed with 
the authors as to oil break 
switches being essential, he 
regretted that this should 
be the case, because the oil 
break was not the most 
ideal. form of break in all 
circumstances. Oil, being 
of a highly inflammable 
nature, might, in the case of 
a bad contact, bring about 
a rise of temperature to the 
point, and if the flash switch 
failed to open the circuit, the 
fact that the arc formed 
would be fed by the oil 
vapour rendered it of a very 
much more destructive 
nature. It had been found 
by experiment that an arc 
between metal electrodes, 
under certain conditions, 
would not re start unless 
the current was switched 
on again within a space of 
time amounting to 3;$yth 
of a second ; but, in the case 
of cored carbons, an arc 
formed under similar con- 
ditions could be re-estab- 
lished after a lapse of time 
of as much as ꝗ of a second. 
He considered that an oil 
vapour fed arc was some- 
what similar to the arc 
between cored carbons, and 
that under those conditions 
the are was not likely to 
extinguish itself, but to 
spread and to cause dis- 
astrous destruction. On the 
other hand, an oil switch 
was compact, and it was on 
the whole & reliable way of 
breaking circuits of high 
pressure and heavy load. 
It also undoubtedly tended 
to open circuits at zero 
current, but though it had 
this tendency he doubted 
whether it could always be 
relied upon to do so. If 
i& was so, and it could be 
relied upon, there would be 
every reason for iis being 
permanently established as 
an ideal switch. He always 
regarded the breaking 
of a switch under oil 
as being due to the heat- 
absorbing power of the 
oil robbing the arc of its 
temperature and therefore 
extinguishing it, as the 
chief agent in extinguishing the arc. In fact, the operation was very 
similar to the wire cage in a Davy safety lamp. There was also, of 
course, the interposition of & non.conducting layer or partition in the 
arc tending to sever it, but the temperature effect was the chief one. 
Undoubtedly the temperature of the arc was lowest at zero current, 
and therefore it might be expected that the arc would be extinguished at 
zero current. Ninety times out of one hundred an oil-break switch would 
break the circuit in & satisfactory way, sometimes quietly, sometimes with 
& report more or less explosive, but sometimes it failed to open the circuit. 
This seemed to indicate that they did no always break at zero current. 
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It the arc was broken at mean current the mischievous effect of breaking a 
current on inductive circuit would be just the same with an alternating 
current as with a continuous, and if it broke at maximum current the 
effect would be very much more mischievous. The ideal switch would be 
one that gradually reduced the current to zero before opening, and to do it 
without the intervention of a drawn out arc, as the varying arc was inter- 
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of mains. His experience was that the automatic apparatus of the 
switchboard was very often neglected. Mr. Andrews was the first to use 
reverse current apparatus for alternating-current generators and trans- 
formers in parallel. The speaker approved of the remote control principle 
referred to in the Paper. He waa sorry to see that some engineers 
were srecifying and purchasing high-tension gear in which the break- 
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DIAGRAM A.—GENERAL ARRANGEMENT OF MoDONALD Roap, EDINBURGH, Power STATION. 


mittent and oscillatory in its nature and caused a rise of pressure due to 
resonance and so on in the circuits. A method of opening the circuit 
without the formation of that long arc was the magnetic blow-out, and 
the horn break switches which were used very much on the Continent. 
These latter were single turn magnetic blow-out switches, the arc tending 
to be repelled by the field excited by the current. With that form of 
switch the tendency was to break the arc when both the field and the 
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down of one part would spread and interfere with the neighbouring 
apparatus. He noticed that the designs of both switchboards given in 
the Paper were American in their essential parts. He had not any fault 
to find with them on this account, but he did venture to ask that 
engineers in this country who had to do with specifying for high-tension 
switchgear should give encouragement to British manufacturers to this 
extent: they should give consideration to their designs. He quite under- 


if | & 
H 2 Coal & Ash Conveyor 
| 8 | i 


— — 


(J + 
BOILERS * 
7 8 | 9 10 


Flue 
— — — — D — 


. C ———— 


Main 


— ome 


DrAdRAM C. 


eurrent were at a maximum, to which there was the same objection as to 
the ordinary magnetic blow. out switch. Another form of switch which 
had been used in this country and which had a great deal to recommend 
it was one which quenched the arc under water, but there were difficulties 
in adapting it to high pressures and high load owing to the conducting 
nature of water, and also to the fact that the water needed replenishing. 
He had not noticed anything in the Paper with reference to the charging 


ns that no switch-gear or controlling 
maker who has not carried out similar 
the business man's point of view, 
hing more might be expected of 
to the designs of the British 


stood that the clause in specificatio 
gear could be considered from any 
work was & business-like clause from 
but in the case of the expert buyer somet 
him, and he might give consideration 
manufacturers. 

(To be continued). 
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A COMPARISON OF TELEPHONE SYSTEMS. 


Two long sittings have been devoted by the Glasgow Local 
Section of the Institution of Electrical Engineers to the dis- 
cussion of a Paper by Mr. A. R. BENNETT on “Corporation 
Telephones." The Paper was an interesting sketch of Mr. 
BENNETT' work in this direction, but unfortunately the 
author had put it together hurriedly, and we aro, therefore, 
still without detailed descriptions of the modified “ring 
through” systems employed by Mr. BENNETT in the more 
recent exchanges of his design. As we are not permitted to see 
these exchanges, it is to be regretted that Mr. BENNETT has not 
described the apparatusin detail himself. His Papercontainedno 
drawings or diagrams, and thus his defence of the obsolete call- 
wire and of the “ ring-through ” systems is not extremely con- 
vincing. ‘Valuable time was wasted in the discussion on the 
Paper and on Mr. BENNETT'S reply by an unnecessary indul- 
gence in personalities.on the part of a number of speakers. 
It should have been possible to criticise designs and esti- 
mates without making the insinuation that the engineer 
responsible for them is ignorant of the subject in which he has 
specialised, and that the figures, even if they have been proved 
erroneous, had been put forward in bad faith; and a meeting 
of an engineering society should not be the occasion for making 
accusations against members of obtaining information by under- 
hand means. While the tone of some of the speakers was 
deplorable, however, the discussion contained much that ought 
to he useful to telephone engineers, and in our report of it, which 
we conclude in this issue, we have endeavoured to eliminate 
the personal element and to bring out to the best of our ability 
the technical points that were raised. 

Mr. GILL’s remarks as to the central battery system will be 
read with particular interest. The one feature of this system, 
about which considerable doubts have been expressed, is its com- 
plexity. Numbers of relays have to be employed and the effi- 
ciency of the service depends to a large extent on the proper 
working of a chain of automatic devices. Mr. GILL gave 
the results of observations extending over a number of 
years, however, and it is safe to say that, if the same state 
of efficiency is continued, the trouble arising from rela y faults 
is not serious. There is much to say in favour of the simple 


magneto system, with branching multiple switchboards, for 
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exchanges of small and moderate size. Automatic calling and 
‘clearing introduces a considerable complication ; but for some 
reason it has come to be regarded as an essential to modern 
exchange systems, and even Mr. BENNETT has considered it of 
such importance that he has marred the sweet simplicity of 
his ring-through system by introducing this automatic feature 
with the aid of a passing contact in the subscriber's instru- 


ment—a thing abhorred by the majority of telephone engi- | 


neers. Then comes the substitution of an incandescent lamp 
and a relay for the drop indicator, which is justified by the 
saving of space on the switchboard, and still more by the 
increased facility for supervision. If a telephone operator is 
not attending to her duties properly, the lamps in front of her 
immediately indicate the fact to the monitor; there is no need 
to employ a shorthand clerk to report on the conversations 
between the operator and her subscribers as it appears is done 
on the call wire in Glasgow, and even a most expert short- 
hand writer could not do justice to the call-wire babel at the 
busiest hours of the day. Now, when the telephone engineer 
has gone so far as to make provision for automatic calling and 


clearing and for lamp signals, very little more is required to 


make the system a complete central battery system, with 
central battery speaking, as well as central battery signalling. 
For small exchanges these refinements are certainly not neces. 
sary, but there is much to say in favour of having a uniform 
system throughout, both from the subscriber's point of view 
and that of the telephone administration to whom standardisa- 
tion of parts and methods is of great importance. 
The old principle that an endeavour should be made to 
lessen the operator’s work by making the subscriber do part 
of the operating, as on the call-wire and ring-through system, 
has not been found to work out well in practice. An experi- 
enced servant of the telephone administration must necessarily 
be a more expert operator than the subscriber himself or his 
office-boy, and, as a matter of fact, the central battery system 
does simplify the operating, and a single operator is able to 
attend to far more subscribera on this system than on the old 
one. The greatest drawback to the ring-through system, how- 
ever, is with junction working. Directly it is necessary to speak 
through two exchanges complications are introduced in the 
connections, and, moreover, the total exclusion of the operator 
from the circuit becomes a disadvantage instead of an advantage. 
If two subscribers to the same ‘‘ring-through ” exchange neglect 
to ring-off, so as t» be in constant communication with one 
another for long periods at a time, and therefore able to ring one 
another up whenever they please without the intervention of 
the exchange, no great harm is done. But if they belong to 
different exchanges, and thus monopolise a junction wire, the 
inconvenience to the exchange is considerable. In the call- 
wire system a failure to ring-off is more troublesome still, 
ior the operator has then to disconnect herself from 
the call-wire in order to speak on the subscribers line 
and ascertain if he has finished. On the other hand, the 
application of the central battery system is troublesome with 
the extension instruments so much employed in this 
country, but we believe that this difficulty is chiefly in the 
case of systems which have been converted and that it has 
been overcome when the central battery system is adopted 
from the outset. It is to be regretted that Mr. BENNETT did 
not raise this point in his Paper, so as to elicit some statement 
with regard to it from Mr. GILL and Mr. KINGSBURY, for it 
is a matter which is troubling London telephone users con- 
siderably just now— especially the subscribers to the Holborn 
exchange, which has just been changed over from the magneto 
to the central battery system—and probably Glasgow National 
Telephone Co. subscribers have had a similar experience. 


Although not coming direetly within the title Corporation 
Telephones,” it is a point that might have been included in a 
Paper, the discussion upon which was sure to revert to a com- 
parison between Mr. BENNETT'S systems and those of the Post 
Office and the National Telephone Co. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E FOURNIER D'ALBE.] 


Secondary Röntgen Rays.—C. G. Barkla proves that the 
energy of the secondary Röntgen rays is by no means the 
insignificant portion of their primary energy that it is usually 
supposed to be. It is about ,ys,th part, and thus makes up 
25 per cent. of the total absorption, the remainder being spent 
in the ionisation of the gas and the production of heat. The 
character of the secondary radiation differs slightly from that 
of the primary rays. Thus, in air the het gue rays have 
the greater ionising power. The penetrating rays are trans- 
formed to a greater extent than the more absorbable rays. 
The energy of secondary radiation from a given gas through 
which a primary beam of given intensity is passing is inde- 
pendent of the character of the primary radiation. Applyin 
the experimental results to the expression given by J. J. 
Thomson for the loss of energy per centimetre, due to radia- 
tion, in passing through a medium containing ions, and taking 
the negative electrons having /n — 7 x 109 and e = 10-20 as the 
sources of the radiation, the number of electrons per cubic 
centimetre for air under normal conditions is of the order 102, 
Quantitative results show that the secondary radiation from 
metals, though of different penetrative power, is of the samo 
nature as the primary X radiation. 

[C. G. Banxra, Philosophical Magazine, May, 1904. 


Nerve Impulses and N-rays.—A. Charpentier has proved the 
existence of a wave propagation of nerve impulses, and deter- 
mined their wave-length by means of N-rays. He found that 
if instead of using a single wire for the conduction of N-rays 
two wires were used, their combined effect upon the screen is 
sometimes weaker and at other times stronger than the effect 
of asingle wire. "This at once suggested to him the existence 
of interference, and since the intensity of the N-rays emitted 
by a nerve is proportional to the activity of the nerve, it was 
reasonable to suppose that the nerve impulses have a definite 
frequency and wave-length. Thè author therefore examined 
a nerve at two points by means of two wires of equal length, 
and found that there was no effect upon the screen when the 
points were 16mm. apart. This therefore, is half the wave- 
length of the nerve impulses, and their frequency is about 


800- per second. | 
[A. CHARPENTIER, Comptes Rendus, May 2, 1904.] 


Chemical Application of N-ruys.—A. Colson has stated that 
N-rays are given off during certain chemical reactions, and 
that they can be utilised as a physical criterion for such actions. 
He has now obtained further results, and has found that the 
chemical reactions which give rise to N-rays are invariably 
accompanied by some physical action such as contraction or 
cooling. Some very vivid chemical reactions, such as the pre- 
cipitation of salts, are not accompanied by any evolution of 
N-rays, so that there is evidently no proportionality between the 
chemical action and the evolution of N-rays. It is just this 
lack of proportionality which makes the N-rays valuable to 
the chemist, since he is thus enabled to discover actions 
which may be masked by the more evident chemical 
reactions, A solution of aluminium sulphate mixed with a 
saturated solution of potassium at the ordinary tempera- 
ture gives out neither N-rays nor N’-rays. But if the 
supersaturation of the alum whose elements are found 
in the solution is made to cease, N'-rays appear. Similarly, 
sodium sulphate in a supersaturated solution gives off N'-rays 
when the supersaturation is stopped by the addition of a 
crystal, and the radiation ceases when the crystals are all 
deposited. Powdered chrome alum, thrown into cold water, 
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increases the brightness of the calcium sulphide screen while 
the violet solution is being formed. But if boiling water is 
used, and the solution is rapid, the emission of N’-rays is such 
that the luminosity of the sulphide disappears almost com- 
pletely. Thus the solution of chrome alum leads to the 
emission of N-raya, while its decomposition by hot water leads 
to the emission of N’-rays. 
[A. Corso, Comptes Rendus, May 2, 1904.] 


wee — — — ee 


Geodetic Pendulum of Invar Steel. —G. Lippmann has examined 
pendulums of Guillaume’s nickel steel known under the name 
of invar steel owing to its small temperature coefficient of 
expansion, which is 20 times smaller than that of brass, and 
finds that they may be safely and advantageously employed 
as gravity pendulums. He examined a pendulum made of the 
substance, and found that it possessed a magnetic moment of 
1,050 C.G.S. units. The effect of the earth’s magnetic field 
upon the period of oscillation of such a pendulum would be 
sovgssth of that of gravity, and would be equivalent to a 
change of length of 2 microns. Considering that the variation 
of ldeg. in the temperature of a brass rod means a change of 
length of 18 microns, and that it is very difficult to determine 
the temperature of a brass rod to within ldeg., the advantage 
of using invar steel is obvious. Moreover, if a reversible 
‘pendulum is used, the small error due to the earth's magnetism 
is eliminated. 

[G. LippMANx, Comptes Rendus, Nay 2, 1904.) 


Thomson Effect in Bismuth Alloys.—The peculiar interest 
attached to the electric properties of the bismuth-tin alloys 
has led S. C. Laws to investigate the Thomson effect, or the 
amount of heat evolved or absorbed by a current in passing 
along a conductor in which a temperature gradient is main- 
tained. With the same current and the same difference of 
temperature, the amount of heat evolved or absorbed is pro- 
portional to the specific heat of electricity " in the metal or 
alloy. The author employed two rods of the alloy mounted 
side by side, with their ends kept in boiling water and in 
ice respectively. A current of 3 to 4 amperes was sent 
through the rods in series, and reversed several times. 
The difference of temperature due to the Thomson effect 
was observed by means of a cross connection. The results 
show the striking effect of the addition of a very small 
quantity of tin to bismuth, the Thomson effect in an alloy 
containing 1 per cent. of tin being more than 12 times as large 
as in pure bismuth. With the addition of more tin, the value 
the Thomson effect continues to increase until the alloy 
contains about 3 per cent. of tin, when the effect is about 
15 times as large as for bismuth. When the percentage of tin 
is inereased beyond this amount, the value of the specific heat 
of electricity begins to decrease. This diminution goes on as 
the amount of tin becomes greater, until finally the Thomson 
eflect in the case of pure tin has fallen to a value which is only 
about 4,3,th part of that which holds in the case of bismuth. 

(S. C. Laws, Philosophical Magazine, May, 1904.] 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society held on May 6th, Mr. J. 
Swinburne, vice-president, in the chair, & Paper, entitled 


„Some Instruments for the Measurement of Large and 
Small Alternating Ourrents,” 
was read by Mr. W. DuppELL. The author, after some preliminary 
remarks on the available means for measuring alternating currents, 
proceeded to describe three thermal instruments which he has con- 
structed for this purpose. The first instrument is essentially a 
sensitive Ayrton-Perry twisted strip ammeter which is very quick 
in action for a thermal instrument, and has been used for observing 
and recording P.D.s and currents which varied as rapidly as 1 per 
second. It is compensated for change in the surrounding tempera- 
ture by forming the sides of the frame which holds the twisted 
strip with the same wire that the strip itself is made from. With 
the instrument exhibited a current of 22 milliamperes gave a 
deflection of one-quarter the scale-distance—1.e., 250mm. at 1 metre 
scale-distance. The mechanical periodic time is only about yy second. 


Using this instrument in series with a high resistance, the author 
has made observations on the variations in the voltages of alter- 
nators caused by cyclic irregularity of the engine. By working 
to a false zero it is easy to obtain 10mm. change in deflection 
for 1 per cent. change in the P.D. The second instrument 
exhibited was a very sensitive thermal galvanometer called 
in the Paper a Thermogalvanometer.” It consists of the com- 
bination of a radio-micrometer of the Boys” type with a very 
small resistance which is heated by the current to be measured, and 
which in turn heats the thermojunction of the radio-micrometer by 
radiation and convection. The principle of its action is as follows :— 
A loop of wire has its two ends fixed to the two bars of a single 
thermojunction, a mirror is fixed to the loop, and the whole is 
suspended in 4 magnetic field by means of a quartz fibre. The 
heat from the resistance raises the temperature of the thermo- 
junction and causes the current to flow round the loop which is 
deflected by the magnetic field. The sensibility of the instrument 
depends on the resistance of the heater. Using a heater having a 
resistance of 13,910 ohms, a deflection of 250mm. at a scale- 
distance of 1 metre is obtained with a current of 31 microamperes ; 
a heater having 18 ohms resistance required 800 microamperes to 
give the same deflection. To illustrate the high sensibility of this 
instrument the author showed the large deflections produced by the 
currents through a telephone receiver even when the source of 
sound was many feet distant from the microphone; he also showed 
that if the thermogalvanometer was placed in series with the 
vertical receiving wire in spark telegraphy over a short distance, 
large deflections were produced. The third instrument described 
was & switchboard instrument which works on the same principle 
as the last, only that the moving part is pivoted in the usual way. 
The author exhibited one of these instruments, arranged to give 
the whole scale deflection for only 0:15 volt, which can be used in 
connection with shunts to measure large currents; for instance, to 
measure 1,000 amperes the power lost in the shunt would only be 
150 watts. Transformers can also be used, as the power to produce 
the whole scale-deflection is only 0°3 watt. A similar instrument 
with a high-resistance heater was also exhibited giving the whole 
scale-deflection for 0:1 ampere, which can be used as a voltmeter 
by putting resistance in series with it. 


Prof. R. THRELFALL, in a letter to the secretary, congratulated the 
author on his instruments, and stated that we were not told the effect of 
change of relative position in the heater and thermojunction during the 
operation of the thermogalvanometer. This effect might make it possible 
to construct an instrument having either a scale of equal parts or of any 
desired form. 

Dr. P. E. SHAW, in a letter to the secretary, said it was possible to 
measure the amplitude of vibration in the diaphragm of a telephone 
receiver, and Mr. Duddell's instruments would enable us to determine 
the currents producing these vibrations. 

Dr. D. K. MORBIS pointed out that in the earlier part of his Paper 
Mr. Duddell had discarded the electromagnetic and electrostatic instru- 
ments as not capable of further substantia] improvement in the matter 
of working force, but he thought that the working forces in an electro- 
static instrument could be increased by limiting the angular range without 
increasing the moment of inertia of the moving system. For instance, 
this could be effected in a quadrant electrometer with a wide needle by 
subdividing the needle into narrow fingers and subdividing the quadrants 
in & similar manner. The needle would then have the same total moment 
of inertia as before. If the fixed quadrants were similarly divided into 
sectors, then the working forces were increased. The force available for 
use depended on the angular rate of change of capacity of the needle ; and 
though by the change described, the actual capacity (and therefore the 
capacity current) had not been increased, yet a very small angular move- 
ment was required for the needle to pass from the position of maximum 
capacity to that of least capacity. Dr. Morris showed an instrument 
constructed on this principle in 1899, by Mr. D. H. Bishop, capable of 
measuring 0'1 volt when used idiostatically, and to get large deflections 
with telephone voltages. The limit to this process of subdivision in the 
case of zero or small deflection instruments was decided by the practical 
working clearance ; the clearance being determined by the tilting of the 
needle due to unbalanoed electrostatic forces. Small charges on the parts 
due to contact P.D.s also rendered low-voltage electrostatic working very 
troublesome. Both these troubles, were however, simultaneously avoided 
by using a second needle attached to, and in the same plane as the other, 
but insulated from it, and connectedj electrically with the other set of 
sectors. On this principle a second instrument was constructed (in 1900) 
of a cylindrical type. (This was in Birmingham, and not very portable, 
but he had there the outer set of 20 fixed sectors.) In order to measure 
small alternating-current voltages on an ordinary potentiometer, the 
needle was brought back to zero by a small continuous current flowing 
in a little{dynamometer coil attached to the mirror. These principles 
had been adopted at his suggestion in some of Mr. Addenbrooke's exoel- 
lent electrostatic instruments of the sensitive type. Such an instrument 
might be called a multipolar electrostatic instrument, and Dr. Morris had 
used the same idea in the construction of a multipolar electrodynamic 
instrument. Air was, after all, but a poor conductor for magnetic lines, 
and he could not understand why it was necessary to provide coils 
enough to send a reasonable flux into spaces such as the centre of a 
dynamometer or wattmeter of any common type, where the flux was not 
wanted. This only caused inductive error. He supposed that the 
inductive errors depended very nearly upon the volume of the spáce 
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which one filled with alternating flux. The sides of the moving coil of 
an ordinary dynamometer, or even of a modern high-class wattmeter, 
occupied but a small part of the space so magnetised. If, however, both 
the fixed and moving coils were wound multipolar, then, though the 
angular range was, of course, restricted, the sensitiveness might be 
increased and the inductive error clearly very much reduced. He had 
long intended to bring forward these instruments, but had not found 
time to write a Paper. The opportunity afforded him that evening 
by Mr. Duddell’s most interesting Paper was therefore gladly accepted. 
A discussion on the best position of the sectors in the electrostatic 
instrument, or of the wires in the electrodynamic type, would be very 
interesting ; so also would be one on the conditions for stabiliy of zero. 
But this would take too long. Dr. Morris said he was glad of the oppor- 
tunity of Mr. Duddell’s Paper for bringing them forward, and although 
they were well suited for use as zero instruments as detectors, they were 
not nearly so sensitive as the instruments designed by the author of the 
Paper, although well suited for pivoted zero instruments as detectors. 

Prof. W. E. AYRTON said we had another example of the ingenuity of 
Mr. Duddell, and drew attention to the fact that he had not only designed 
the instruments but had also constructed them himself. He was pleased 
to see that good results had been obtained by using an Ayrton-Perry 
twisted strip. The use of such strips had hitherto been limited by the 
absence of contrivances for compensating temperature change effects. 
With such compensation it is possible, by using a twisted strip, to combine 
simplicity of construction with constancy of zero. In expressing especial 
interest in the experiment on spark telegraphy, Prof. Ayrton referred 
to the fact that Mr. Duddell had design is thermogalvanometer 
for use in an important investigation, being unable to purchase a suit- 
able instrument. The author had spoken about an alternator with a fre- 
quency of 120,000, and he hoped we would soon have some account of it. 
Referring to the remarks of Dr. Morris, he said it was often difficult to 
calculate the sensibility of a quadrant electrometer with a divided needle. 
In order to do so it was essential that the edges of the needles should 
never be near to the edges of the inductors. Any arrangement to increase 
the sensitiveness of an electrostatic instrument was desirable, and if 
Dr. Morris had obtained large deflecting forces without bringing the 
needles and inductors very near together, he was to be congratulated. 
He asked the author if it would not be better in his thermogalvanometer 
to double the heater on itself, and thus obtain a greater heating effect 
with diminished self-induction. 

Mr. A. CAMPBELL expressed his interest in the instruments shown. 
Some years ago, in connection with the measurement of small queden 
magnetic fluxes, he used a hot wire near a minute thermopile connec 
with an ordinary moving-coil galvanometer. One of the main difficulties 
with such arrangements was the slowness in reaching a steady deflection 
and in settling back to zero. For some relative positions of the thermo- 
pile and heater the deflection passes through its steady value and creeps 
back to it; for other positions the steady value is reached asymptotically. 
Even in Mr. Duddell’s instruments the effect is quite noticeable, and it 
appears to want further elucidation. In order to render more uniform 
the calibration of the scale (which normally follows the square law), 
Mr. Campbell had sometimes mourted the heater so that by its expansion 
(or that of another hot wire) a spring drew it further from the thermopile 
as the temperature of the heater rose. 

Mr. K. EDGCUMBE congratulated the author and said that as far as 
small alternating currents were concerned the instruments shown would 
be very useful. He could not, however, follow the author when he said 
that his pivoted form of thermogalvanometer would make a good switch. 
board instrument because it was never necessary to measure small currents. 
In using Mr. Duddell's instruments it was necessary to have very good 
contacts. Mr. Duddell had spoken of the advantage of being able to 
remove one heater and put in another, but the speaker pointed out that 
it would be nee to adjust the second heater with accuracy or errors 
would be introduced. He was not a believer in hot-wire instruments, 
which were unsuitable for central-station work and gradually dying out 
in this country. 

Mr. W. A. PRICE said he had recently been thinking of the possi- 
bilities of the instrument described by Dr. Watson in the discussion on 
Prof. Fleming’s recent Paper on a “ Hot-wire Ammeter.“ He thought 
that in many respects this instrument would be more practical than those 
brought forward, although it would probably not be so sensitive. 

Mr. W. BENNETT asked how far the temperature correction in the 
twisted strip was perfect. It might be slightly affected by the fact that 
the twisted strip, though of the same material as the side wires, had 
been treated rather roughly in the process of flattening and twisting, the 
coefficient of expansion being possibly lessened. The fact that the strip 
and wires were at different temperatures might also affect the correction 
adversely on account of the tamperature variation of elasticity. The 
sensitiveness of the radio-micrometer form of instrument would be 
increased if the efficiency of heat-transference between the heater and the 
thermojunction could be improved. If it were possible to make a heater 
that would nearly surround the junction this might be affected, and the 
variation of sensitiveness due to inaccurate replacement of the heater 
after removal would be lessened. He suggested using as a heater a thin film 
cf platinum deposited on the inside of a small thin tube of glass or quartz. 

Mr. R. S. WHIPPLE said he would like to testify to the great patience 

of Mr. Duddell in overcoming the difficulties met with in the construction 
of his instruments. He was of the opinion that a good deal of the bad 
name of hot-wire instruments could be attributed to their inability to 
stand overload. 

Mr. H. TINSLEY, referring to Prof. Ayrton's remarks about the 
position of the needle in an electrostatic instrument, said he had recently 
tested the matter accurately. So long as the edges of the needle were 
well within the inductors it was easily possible to calculate the deflection 


Under such conditions the instrument accurately followed a square law, 
and ite working-constant could be obtained from one observation. 

The CHAIRMAN said that a thermopile had been used many years ago 
in a similar way to that in which the thermojanction had been used by 
Mr. Duddell, but the sensitiveness obtained was not nearly so great as 
that of the instruments exhibited. With regard to electrostatic instru- 
ments he did not see any advantage in being able to predict the deflection 
produced by any voltage, according to a definite law, as it was always 
easy to calibrate such instruments. The shape of an instrument with an 
Ayrton-Perry twisted strip often rendered it unsuitable for many purposes. 

Mr. W. DUDDELL, in reply, said that it was necessary that the heater 
and the thermojunction should be very small, and this made it difficult 
to diminish the self-induction of the heater by doubling it on itself. It 
was also essential that the bars of the thermojunction should be narrow, 
otherwise creeping effects were introduced. The deflection might also be 
too small, due to the increase in resistance of the whole circuit brought 
about by the heating effect of the current. Referring to Mr. Edgcumbe’s 
remarks, he pointed out that his pivoted instrument used less watts than 
any instrument on the market, and could be used if necessary in con- 
nection with transformer instruments. 


Mr. F. E. Surrg exhibited and described the following instru. 
ments from the National Physical Laboratory :—(1) A mereury- 
resistance standard; (2) a 10-ohm built-up resistance-box ; (8) an 
astatic galvanometer. 


—————— 
THE LONDON TELEPHONE SERYICE. 


A conference of the Local Authorities within the London telephone 
area was held on Wednesday, under the auspices of the City Corporation, 
in the Council Chamber of the Guildhall. There was a large gathering, 
several representatives being present from each of 76 local authorities. 
The following is the agenda paper :— 

A. That this conference is of opinion that it would be inexpedient for 
the Government to acquire the undertaking of the Natienal Telephone Co. 
on any other terms than those set out in the agreement between the 
Postmaster-General and the company, dated November 18, 1901, and 
strongly deprecates the increased cost that would be entailed by the pro- 
posed acquisition of the undertaking before the expiration of the existing 
licence in 1911. 

B. That this conference is of opinion that before any agreement is 
entered into with the National Telephone Co. for the purchase of their 
system, the terms of the proposed arrangement should be submitted for 
the consideration of the local authorities within the London telephone area. 

C. That this conference again protests against the Post Office telephone 
tariff, being of opinion that the charge for the use of a telephone in the 
London area should not exceed the sum of £10 per annum for an 
“ unlimited service,” and that the other charges for the use of telephones 
should b» proportionately reduced. 

D. That in the opinion of this conference the trunk-line service is 
inadequate and unsatisfactory, and requires considerable improvement. 

E. That the secretary of the Post Office be at once communicated with 
in the name of this conference, and asked that before any new agreement 
or contract is entered into with the National Telephone Co., an oppor- 
tunity be afforded to the local authorities within the London telephone 
area of stating their views to the Postmaster-General. 

F. That in the event of Parliament appointing & Committee to consider 
purchase negotiations between the Postmaster-General and the National 
Telephone Co., that the local authorities within the London telephone 
area should be enabled to submit their views before such Committee, and 
steps be taken to secure accordingly. 

G. That copies of the minutes of proceedings be forwarded to the 
metropolitan members of Parliament, the various authorities in the 
London telephone area, and to each of the delegates. : Ile 

The Right Hon. the LORD MAYOR OF LONDON, (Sir J. T. Ritchie, 
Bart.) welcomed the delegates, and expressed a hope that their delibera. 
tions would be productive of good results. He asked them, when they had 
arrived at a conclusion, to bring all their influence to bear upon the 
Government in order that the public might derive some advantage from 
its telephone system. . 

The Lord Mayor then vacated the chair, and on the motion of Mr. 
(Deputy) TURNEB, seconded by Mr. HUDSON, both of the City Cor- 

ration, Mr. A. C. Morton was unanimously elected chairman, and 

r. À. H. Montague Bates (principal clerk in the Corporation Public 
Health Department) clerk to the conference. 

The resolution of the City Corporation authorising the convening of 
the conference having been read, 

The CHAIRMAN said that he was pleased to see such a large gathering 
of delegates representing the local authorities in the London telephone 
area. is showed in an unmistakable manner the interest taken in the 
telephone question and the determination of the local authorities, so far as 
possible, to protect the business interests of the great and growing metro- 
polis. They all regretted that there should have been any necessity for this 
constant vigilance in the public interest, but the inhabitants of London 
especially were the prey of companies and trusts, and we must do the 
best we could to protect the business interests of London, and with it the 
best interests of the whole country. There were present delegates from 
76 local authorites, including the London County Council and the City 
Corporation. The London telephone area covered 634 square miles, with a 
population of 6,556,074, and a rateable value of £58,155,917. That was a 
large population and very large rateable value, but the business interests 
concerned were very much larger, and if the metropolis was to Keep its 


which would be produced by any voltage to about one part in 500, | place in the country and the world it must have the fullest advantage 
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that could be given by a cheap and efficient telephone service. They had 
met to consider what they learned from the papers was a proposal of the 
Government to purchase the interest of the National Telephone Co. at 
once, instead of waiting, as had been expected, till the expiration of the 
company’s licence in 1911. It was curious that all through these tele- 
phone proceedings, while the Post Office people always seemed to be in 
the confidence of the National Telephone Co., the local authorities had 
always been ignored. The question of reduced charges had also to be 
considered, the object being to make the telephone more popular and 
more useful. In 1899 the late Mr. Hanbury told the House of Commons, 
" We mean to popularise the system and throw it open to the whole 
country, to rich and poor alike." They were still waiting for that promise 
to be fulfilled, and one of the reasons for that meeting was to press upon 
the Government the necessity of reducing the charges for the use of tele- 
phones in accordance with what they justly thought was promised. The 
representatives of the ‘Corporation were responsible for the notices A, B, 
C, D and G on the agenda. Notice E seemed to be the same as B. Notice F 
might be usefully added to B. This telephone question was not a party 
one. He hoped there would be unity in doing the best that was possible 
to get for the use of Londcn a cheap and efficient telephone service, second 
to none in the world; if the National Telephone Co.’s system was pur- 
chased now at an inflated and unfair price, we might never secure the 
one or the other. Practically, all the local authortties in the London tele- 
phone area were represented at the conference, each having three delegates. 
They were all, therefore, on an equal footing as representing the whole of 
ihe London telephone area, and he hoped they would speak with one 
voice in demanding to be heard before these matters were settled, and 
that the result of their labours might be to get an efficient telephone 
service at a reasonable and just charge for “ rich and poor alike." 

Mr. Deputy TURNER (City Corporation) then moved resolution A, and 
said that he could not understand why the Government had not taken 
action with regard to this matter at the time when the legal decision was 
given that a telephone was & telegraph. Had tbey done so there was no 
doubt that the public and the users of the telephone would have had by 
this time what they ought to bave— viz., a cheap service. It had been 
reported in the papers that the Postmaster-General had stated that any 
provisional agreement adopted by the Government would be put before a 
Select Committee. But that was not enough, because of the,very large 
majority which the Goveinment had, for if they wished to carry any such 
agreement there was no doubt that such persuasion could be used as to 
make the thing go through. If the matter of the purchase of the tele- 
phone company’s undertaking could be sent to arbitration at once no 
doubt they would all be satisfied, but in view of the past history in con- 
nection with telephones, they could not help feeling that tbe purchase 
should wait until the expiry of the company’s licence. The company 
always seemed to get the better of the Government at the expense of the 
public, and for this reason he urged that the resolution he had proposed 
should be adcpted. 

Mr. HUDSON (City Corporation) seconded the resolution. 

Mr. PRESCOTT (town clerk, Fulham) in supporting the resolution 
referred to the inflated capital of the Telephone Company, the effect of 
which was not unforeseen as far back as 1898, when the London County 
Council passed a resolution to the effect that the existing high charges 
were due to the inflated capital. He had perused the agreement of 
November, 1901, and under clause 6 there was provision for a revision of 
rates after January 1, 1905. With respect to purchase, clause 9* pro- 


* Clause 9 of the agreement is as follows : 


9.—(1) On or so soon as may be after the day of the determination of 
the company’s licence in respect of the London area (unless the company’s 
licence shall have been previously revoked and determined in accordance 
with the provisions therein contained), the Postmaster-General shall buy 
and the company shall sell and convey all such plant as is at the date last 
aforesaid in use by the company for the purposes of the company’s London 
system and as is suitable for the actual requirements at the date last afore- 
said of the telephonic service of the Post Office within the London area. 

(2) No plant shall in any case be considered suitable for the require- 
ments of the telephonic system of the Post Office which has been brought 
into use without the sancjion in writing of the Postmaster-General, but 
subject, as aforesaid, if any question arises as to the suitability of any of 
the plant of the company for the requirements of the telephonic service of 
the Post Office within the London ares, such question shall, in case 
of difference, be determined by arbitration. Provided always, and it 
is hereby agreed and declared that all plant of the company in 
use for the purposes of the company's London system at the date 
of this indenture shall be deemed to have been brought into use 
with the sanction in writing of the Postmaster-General, and all plant 
which the company may hereafter erect or put down for the purposes 
of the company's London system shall be deemed to have been brought 
into use with the like sanction if erected and put down in accordance 
with the specification and rules set out in the third schedule hereto. 

(3) The value of all plart purchased by the Postmaster-General in 
pursuance of the provisions hereof, shall be decmed to be its fair market 
value at the time of the purchase, due regard being had to the nature and 
then condition of such plent and to the state of repair thercof, and to the 
circumstance that it is in such a position as to be ready for immediate 
working. and to its suitability to the purposes of a telephonic service, and 
no addition shall be made to such value in respect of compulsory pur- 
chase, or of goodwill, or of any profits which might have been or be made 
by the company by the use of such plant, and in determining the value 
of any plant, no advantage arising from the construction of such plant 
by leave of the Postmaster-General upon any railway or canal over which 
the Postmaster-General possesses exclusive lights of way for telegraphic 

lines shall be taken into account. In case of difference such value as 
aforesaid shall be determined by arbitration. 


vided for the purchase of the undertaking at the expiry of the lease upon 
terms which made no allowance for compulsory purchase or good will, 
and yet there was now & determination on the part of the Government 
to get behind the express terms of that agreement a proceeding which 
was absolutely wrong and absolutely unnecessary, because if this were 
done it would mean an additional burden upon the London taxpayer. 

Mr. HUGH TRENCHARD (Enfield) said that all the speeches so fer 
had been of an ex parte character, and they appeared to have been made by 
gentlemen who were in the enjoyment of the promised land. For instance, 
he happened to know that Fulham was admirably served, and therefore it was 
all very well for the Fulham representatives to say, wait for another seven 
years. Bat what were they going to get at the end of the seven years ? 
He was not proposing that an unlimited amount of money should be given 
for the undertaking at once, but, in view of the poor service which many 
of the more distant parts of London received, he contended that a simple 
actuarial calculation would show what was the present value of the under- 
taking upon the basis of the expiry of the licence in 1911, and therefore 
he would move that all words after November 18, 1901 ” in resolution A 
be omitted, and that an addition be made to the effect that equitable 
compensation be paid to the company for the acquisition of their 
undertaking before 1911. 

Mr. G. S. ENGEL (Enfield) seconded the amendment. 

Mr. WHITE (Lewisham) supported the amendment, and said that in 
the licence of the company there was no clause as to purchase, and, 
unless there was to be an interruption in the service, the National Com- 
pany could dictate what terms it liked to the Government. 

Mr. BAIN (Westminster) thought that there was a misconception in 
both the resolution and the amendment. The licence of 1884 provided 
that it should exist for 31 years—i.c., it would expire in 1911, and, under 
clause 17, the Postmaster-General had the power to buy up the whole under- 
taking of the company at septennial periods— viz., in 1890, 1897 and 1904. 
The agreement of November, 1901, only related to the London service. 
Therefore, what the resolution and the amendment were saying was that 
the whole system should be purchased in 1911 upon the terms which 
related only to London under the agreement of 1901, and this might not 
be to the advantage of the country. He was inclined to think that at the 
present moment they should not deter the Postmaster. General from con- 
sidering the matter of coming to an equitable bargain beneficial to 
London alone. 

The CHAIRMAN pointed out that it was quite understood that the 
Government had the power to purcbare the London service in 1911, upon 
agreed terms, and the object of the conference was not against buying up 
row, but to see that the tei ms of purchase should not be different to those 
in the agreement. With the view of being united he would put resolution 
A without the amendment, but modified to the extent that all words aíter 
November, 1901 ” be omitted: 

" That this conference is of opinion that it would be inexpedient for the 
Government to acquire the undertaking of the National Telephone Co. 
on any other terms than those set out in the agreement between the 
Postmaster-General and the company, dated November. 18, 1901." 

On a show of hands this was carried unanimously. 

Mr. PRESCOTT (Fulham) moved resolution B and E in the form of 
one motion, and pointed out that it would be necessary to press upon the 
Government that the Post Office should extend their system as rapidly as 
possible, because the National Company, being in the position of a dying 
concern, now refused to spend any more capital upon their undertaking. 
If the Post Office extended their system rapidly now it would save a great 
deal of delay when the whole telephone system of the country came into 
its hands. 

Several objections having been made to the form of the resolution, 

The CHAIRMAN said that they were only asking that the public should 
know the terms of any bargain before it was actually made. 

Mr. LEE (Wandsworth) pointed out that the provincial authorities 
were not mentioned in the resolution. 

The CHAIRMAN said that the provincial authorities had already held 
a conference, and were quite able to look after themselves, In fact, they 
had done a little better than London in this respect up to now. 

Mr. WILLIAMS (Hanwell) asked what would bappen if there were no 
agre: ment between the company and the Post Office as to terms. Could 
the matter be sent to arbitration ? 

Tie CHAIRMAN said he could not answer that. What they did know 
was that apparently there was a bargain being made, and they wanted to 
know all about it before it was completed. 

Several other suggestions baving been made, the resolution, in the 
following form, was passed unanimously :—- 

“That this conference is of opinion that before any agreement was 
entered into with the National Telephone Co. for the purchase of their 
system within the London telephone area, the terms of the proposed 
agreement should be submitted for the consideration of the local 
authorities within that arca." | 

Mr. IVEY (West Ham), in submitting resolution C, thought it was only 
fair that the Government ehould be asked to revise its rates, in view of 
the persistence with which such obligations were placed upon electric 
lighting and tramway undeitakings by Parliamentary Committees. 

In the discussion which followcd there was a general feeling that £10 
was too low a figure, and that no specific subscription should be mentioned. 
One speaker referred to the telephone as & necessary luxury, and thought 
it would be unfair to have a low rate if it meant that any loss should 
come out of the pockets of numerous ratepayers who never used the 
telephone at all. 

Mr. ANDERSON (Chiswick) suggested as an amendment that the 
charge should be graduated according to the use of the line. He had 
been a member of the States telephone service of Guernsey, and by 
adopting such a tariff the business had increased 15 per cent. in. four 
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Mr. SOMERFIELD (Wandsworth) and other speakers argued that it 
was no use having a cheap service without any regard to efficiency. 
There were absolutely no statistics to show that an unlimited service 
could be given for £10. 

The CHAIRMAN said this figure had been fixed upon an estimate 
made by the London County Council. 

During further discussion a suggestion was made that a request should 
be embodied in the resolution that zone tariffs should be adopted, whilst 
one speaker thought that both the resolution and amendments should be 
wit wn pending a reply from the Government to the first two resolu- 
tions, which were the most important ones. This latter proposal, 
however, was shouted down. 

Finally, the resolution was unanimously passed in the following form :— 

“That this conference again protests against the telephone tariff, 
being of opinion that the charges for the use of a telephone in the London 
area should be materially reduced." 

Resolution D was then proposed, seconded and carried unanimously 
without discussion, as was also G in the following form :— 

„That copies of the minutes of proceedings be forwarded to the Prime 
Minister, the Leader of the Opposition, the Secretary of State for Foreign 
Affairs, the Right Hon. Earl Spencer, the Postmaster-General, metro- 
politan members of Parliament, the various authorities in the London 
telephone area, and to each of the delegates." 

On the motion of the CHAIRMAN, it was agreed that the conference 
should be adjourned until a reply had been received from the Govern- 
ment. 

À vote of thanks to the chairman closed the proceedings. 


—— M 


ROYAL COMMISSION ON LONDON TRAFFIC. 


Thursday, May 1?. 

Mr. CHARLES CARPENTER, chief engineer to the South Metro- 
politan Gas Co., said that nowadays the obstruction caused to traffic b 
the opening up of the roads by his company was comparativel small, 
The introduction of the supply of gas by automatic meters had had a 
good deal to do with this, for it was now the practice to lay a service main 
under each pavement, and to reserve the roadway for the trunk mains. 
In connection with the traffic problem, he desired to point out the advan- 
tages of incandescent gas lamps placed along the line of kerb, as com- 
pared with the patchy effect given by high-power electric arcs. He agreed 
with the previous evidence of the gas companies that, neither on the 
score of expenditure nor of convenience, had subways for taking gas pipes 
proved satisfactory, and also blamed the electric lighting companies and 
the telephone department for the obstruction to traffic through breaking 
up the streets during the past few years. 

In answer to the Chairman, Witness stated that he preferred incandes- 
cent gas lighting to are lighting for this reason: One aro lamp giving, 
say, 600 c.p. cost £30 to £40 per year. But for this candle-power and for 
the same price there would be eight or 10 incandescent gas lamps, so that 
the light was distributed over a much larger area, and more evenly than 
with arc lighting. 

Continuing, he said that the South Metropolitan Gas Co. had to 
obtain the consent of the local authority, except in case of emergency. 
This system had worked very well for the last 50 years in connection with 
the supply of gas, and he thought that it should be extended to every 
body which had the power to supply a public necessity. 

Mr. C. A. BRERETON, a partner with Sir John Wolfe Barry, engineer 
to the Whitechapel and Bow Railway and for a portion of the Great 
Northern, Piccadilly and Brompton Railway, said that, in his opinion, 
the best way of dealing with the ever-growing congestion of traffic in 
Londoh would be to construct a broad road running from east to west, 
with provision for a railway and tramway beneath. A similar road 
running north and south would also be advisable, but it was not con- 
sidered of such importance as the east and west route. He suggested 
that the road should be double storeyed, with a width 140ft. on 
the upper storey, and allowing a carriage-way for vehicular traffic of 
104ft. in width. There would then be two footpaths 18ft. wide. 
Underneath should be constructed two double lines of tramways 
and a double line of electric railway, as well as provision for main 
and smaller sewers, and cellars for the houses. Continuous foot- 
paths would also be provided alongside the tramways to which there 
would be access from the upper storey. The lower storey would, 
besides affording facilities for the tramways, allow of underground 
crossings at various points for pedestrians. The tramways and railway 
would be worked electrically. With regard to the cost of this route, 
approximately it would amoant to £1,250,000 per mile, without land, 
or a total of £6,250,000 for the 5 miles. But the details of the scheme 
as regards cost had not been entered into. The traffic on the north and 
south route would be proportionately considerably less than upon the 
east and west route, and it would not be necessary to construct any tram- 
ways or railways upon it. The cost of it in these circumstances, exclu- 
sive of land, could be approximately placed at £2,550,000. 

Mr. A. R. STENNING, surveyor, said he had gone over the ground of 
the proposals of Mr. Brereton with a view to estimating the cost of land. 
Un the east and west route this would amount to £11,293,550, to be 
deducted from which was £2,000,000 for recoupment. For the north 
and south route, he estimated the cost of the necessary properties at 
£7,000,000, less £1,000,000 for recoupment. 

Sir J. WHITTAKER ELLIS detailed a huge scheme of street widening 
in London. He said he was against underground locomotion, but 
approved of subways for crossing the roads at dangerous places. He 


objected most strongly to the construction of tramways, not only because 
they were largely constructed by interested speculators, but also because 
they were on the eve of being superseded by the motor car for all pur- 
poses of urban traffic. Tramways in the suburbs were not so objection- 
able, and this was a question for the residents to decide. In any case he 
thought there was something in favour of the railless trolley lines. He 
favoured the establishment of a central tribunal, to which all schemes of 
locomotion should be referred. 
Friday, May 13. 

Mr, E. HARPER, the statistical officer of the London County Council, 
gave evidence with regard to tramways statistics. He said the total 
length of tramway lines opened for traffic in London, which was 62:16 
miles in 1879, rose to 126-87 miles in 1889. It then remained practically 
stationary until 1901, since when it has been somewhat increased by the 
extensions of the London United Tramways system. On the average 
there was almost exactly 1 mile of tramway to every square mile of the 
area of London. North of the river the average worked outat 1:16 miles 
per square mile, and on the south it was 0:88 of a mile per square mile. 
Whilst, however, there were 29,628 persons to every mile of tramway 
south of the river, there were 48,589 to every mile on the north. In the 
west of London there was only a few miles of tramway, and these worked 
out at 1 milc for every 123,986 of the population. In the south-eastern 
section of London the population per mile of tramway was 81,636, which 
was below the average, but this section of London was the least thickly 
inhabited part. The 116 miles of tramways in the County of London 
were worked in 63 routes, varying in length from 0:50 to 11:50 miles, the 
aggregate track mileage being 274. With regard to the increased carrying 
capacity of electric cars, he said that the carrying capacity of the 956 
electric cars which ran into Westminster Bridge was 56,056 passengers, 
whilst the capacity of the 1,101 horse cars which ran to Moorgate-street 
was only 47,802. If all the cars were increased to the average of the 
Westminster Bridge cars, the total capacity of the daily cars running 
towards the centre of London from all parts of fhe county would be 
increased from 447,920 to about 535,000. Witness also went at great 
length into the question of fares and also the remunerativeness of work- 
men’s trains. 

Col. R. E. B. CROMPTON, C.B., gave evidence as chairman of the 
Kensington and Knightsbridge Electric Lighting Co., and said that he 
agreed with Dr. Kennedy’s evidence given last week so closely that it was 
unnecessary to repeat it in detail. With regard to the question of sub- 
ways, he agreed with Dr. Kennedy as to the present use of them. He 
hardly thought, however, that the Commission would propose the con- 
struction of sabways other than in great and important lines of thorough- 
fare, but they must with some certainty contemplate the fact that 
distributing systems carrying energy not only in the form of electricity, 
but possibly for water and compressed air, were not only likely but were 
certain to increase. There was some degree of certainty that a house-to- 
house distribution of considerable bulk would eventually take place 
through tubes possibly 12in. diameter. He had given evidence as to the 
desirability of encouraging such distribution as decreasing the number 
of vehicles which at present used the surface of the streets (see T'he 
Electrician, Vol. LII., p. 787). The Kensington Company had con- 
structed subways under the footpaths for the purpose of its own mains, 
and access could be given.to their customers by boring a hole from the 
openinga in the streets into the tops of cellars situated under the same 
footways. He thought more night work could be carried on than was 
the case at present. 

The Commission adjourned until June 2. 


CORRESPONDENCE. 


— ae 


COMPLETION OF THE PRACTICAL SYSTEM OF UNITS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I have read with much interest Prof. David Robert- 
son’s letter on “The Completion of the Practical System of 
Units” appearing on pp. 24 and 25 of your serial No. 1,353 of 
April 22, 1904. 

Prof. Robertson recognises the misfortune which attaches to 
our electromagnetic system of units by having two sets of 
units for the same quantities—namely, the fundamental C.G.S. 
system and the “ practical” system. He proposes an ingenious 
solution of the difficulty by taking a third system adapted to 
be fundamental, and at the same time to conform in the mag- 
nitudes of its units to those of the existing practical system. 
If such a plan could be universally adopted, whereby the 
practical system would become merged with the fundamental 
system, the anomalous duality that we now labour under would 
cease. 

It is, perhaps, open to question whether the C.G.S. electro- 
magnetic system is really based, as assumed by Prof. Robertson, 
upon four fundamental quantities—length, mass, time and 
magnetic permeability. Is it not generally admitted that the 
C.G.S. system is based only upon length, mass and time, and 
that permeability is thrown in at present because its dimen- 
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sions” in terms of those three quantities are not yet deter- 
mined ? As soon as the “dimensions” of permeability are 
realised, the term will disappear in a modification of the 
dimensions of the units where now it comes in evidence. 
Under such an interpretation would not a system based upon 
the metre, kilogramme, second and ohm be disrupted ? 
However, aside from the question of ultimate dimensions, is 
it not now too late to uproot the C.G.S. system from the 
scientific ground of the civilised world, and replace it with a 
M.K.S. system? The C.G.S. system has not only been legally 
adopted by a number of Governments in relation to electro- 
magnetic units, but it also largely enters into international 
non-electrical science. Does it not seem that the C.G.S. system 
has taken up permanent international abode?  Isit likely that 
any plan for substituting a M.K.S. system for the C.G.S. 
system would succeed all over the world? Any step of this 
kind must surely be international to be successful.— Yours, &., 
Cambridge, Mass., U.S.A., A. E. KENNELLY. 
ay 5. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır : With reference to various letters regarding units which 
have appeared in your journal recently, I woul 
am strongly in favour of rationalising the units by taking the 
ampere current as the unit difference of magnetic potential 
uud the magnetic line as the unit of magnetic quantity. As I 
have pointed oué in previous Papers, this will give us a 
rational system, and will entirely eliminate irrational quantities 
Írom our present calculations. 

One advantage of this method of rationalising the units is 
that it does not change any of the legal or standard units, all 
of which will remain exactly as they were before. I enclose a 
table giving the new units and the new formule, which will 
show how advantageous they will be in practical work. 

The necessity for the rationalisation of units will be more 
obvious as time goes on. Just as practical electricians gene- 
rally did not appreciate the value of the calculus until alter- 
nating currents were introduced, so practical electricians are 
not apt to appreciate the value of rational units until they 
begin to deal with problems connected with the transmission 
of power over long distances and with electromagnetic wave 
phenomena. As this latter subject becomes more important, 
electricians will begin to realise the inconvenience of working 
with irrational unite. 

I believe that every effort should be made at the present time 
to rationalise the units. If, however, it should be impossible to 
accomplish this, no effort must be spared to prevent the estab- 
lishment of legal units of magnetic potential and of magnetic 
quantity. If the present theoretical units— i.e., 4r magnetic 
lines—be made the unit of quantity, and 1/47 ampere turns be 
made the unit difference of magnetic potential, we will cut 
ourselves off absolutely for several hundred years from having 
a set of rational units. Whatever happens, everybody interested 
in having a rational system of units must take every means 
possible to oppose the misguided, short-sighted and fatal step of 
making 47 lines the legal unit of quantity of magnetism and 1/47 
ampere turns the legal unit of difference of magnetic potential. 

I would call your attention to the curious fact that there is 
no necessity of manufacturing names for the physical quantities, 
because if we write these physical quantities in terms of their 
dimensions, with a suitable prefix to denote whether the 
quantity is an electric, magnetic or a gravitational one, we get 
names which have the advantage that they not only uniquely 
describe the quantity, but also give its dimensions.-— Yours, &c , 


Washington, D.C., May 11. REGINALD A. FESSENDEN. 


The tables referred to by Prof. Fessenden were published: 


by him in the Physical Heview., Vol. X., No. 2, to which those 
of our readers who are interested in the subject will be able to 
refer.—Ep. E.] 


ELECTRICITY IN SMALL TOWNS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The writer has read with interest your leading article 
under the heading Overhead Mains” in The Electrician for 
May 13th, and would like to say a few words on the subject 


say that I |. 


of electricity supply to small towns. - In this country there is 


an abundance of small waterfalls, and those producing, say, 
from 15 H.P. upwards, in cases where the energy can be readily 
used, are employed to furnish light and power to the surround- 
ing villages. The writer knows of one case where no less than 
23 small villages are supplied from one power station of 90kw. 
capacity! The majority of these small installations would 
have been nipped in the bud ha4 they been forced to lay their 
mains underground, whereas, instead of that, they are flourish- 
ing little concerns, paying in some cases a dividend of 10 per 
cent. the vear after opening. 

The writer finds it hard to believe that there are not some. 
small waterfalls in the British Isles that could be turned to 
account in this way if aerial lines were permissible, though 
the scheme might be unprofitable if underground mains were 
employed. With steam stations (leaving gas engines out of 
the question, as the interest on the capital cost is too great for 
the remunerative working of such small concerns) the case is, 
of course, different ; but one concludes that the writer of the 
article under * Electricity in Small Towns " that appeared in 
your journal a short time ago would not have fixed the size of 
the town at such a figure as was specified if the question of 
aerial mains nad been considered. 

In the case of steam stations, the power-factor is of first 
importance, and in this connection might be mentioned a plan 
adopted by many companies owning small concerns in this 
country namely, that of installing and working a flour mill 
deriving its power from.the network. A power-factor of 60 per 
cent. or better is thus obtained, in addition to the advantages 
of a lucrative business.— Yours, &c. R. GuLEY-LEwIS. 

Madrid, May 16. 


SOME PROPERTIES OF ALTERNATORS UNDER 
VARIOUS CONDITIONS OF LOAD. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In the Paper read before the Institution, at Birming- 
ham, on the above subject, a vector diagram is given 
representing the conditions obtaining in Baum's method of 
determining the synchronous impedance. It is Fig. 11 on 
p. 105 of your issue of the 6th inst. This diagram contains 
an error which, although not materially affecting the result 
of the test, should be rectified. The leading current vector OI 
requires an E.M.F., OR, in phase with it to overcome ohmic 
resistance, and an E. M. F., OM, 90deg. ahead of it to overcome 
the induced E.M.F. OL. The resultant E.M.F. required to 
overcome the impedance is hence OY and not OZ as given in 
the Paper. OM is equal and opposite to OL, and OY is the 
resultant of OR and OM. The effect of this is to make the 
opposition in phase of the applied pressure V and the back 
pressure E not so exact as that shown.—Yours, &c., 

Municipal Technical School, G. W. O. Howe. 

Hull, May 19. 


ELECTRICAL APPOINTMENTS. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sır: In the current issue of your paper Modulus” draws attention to 
& grievance in connection with municipal appointments. I trust you 
will grant me space to point out what I consider an even more serious 
matter. ; 

I worked for some years with a London firm of electrical contractors, 
during which time I gave them every satisfaction, and was in every 
way on the best of terms with them. Strange to say, however, on 
my notifying them I was leaving to take up another appointment, 
and asking for a written testimonial, they refused this unless I would 
give them a written guarantee not to work with any other opposition 
contracting firm." This I naturally refused to do, and, of course, 
have never received any testimonials from them covering that period. 
On inquiry amongst my friends, I have been informed that this sort of 
thing is by no means uncommon in England. 

The want of testimonials did not prevent me getting along, but it 
might have been serious. The letter I received from the firm asking for 
a guarantee, &c., has generally been hailed with shrieks of laughter, and 
the remark, ** Just like him " by the other " firm. 

However, I consider that junior engineers should compile privately 
some useful data regarding this class of firms which, unfortunately, 
does exist, so that good men will not waste their time working for them. 
In this way the quality of contracting firms generally will be raised. 
Further, itis high time contractors' assistants formed & union of some 
Bort.— Yours, &c. Evectroy, B.Sc. 

May 14. 
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PARLIAMENTARY INTELLIGENCE. 


ef 


ST. MARYLEBONE ELECTRIO LIGHTING BILL. 


This bill came before a Committee of the House of Lords, of which Lord 
Brougham of Vaux is Chairman, on Friday last week. 

Mr. FITZGERALD, K.C., who appeared for the promoters, with Mr. 
H. Lloyd, K.C., and Mr. Vesey Knox, said that the bill proposed to borrow 
money for the purposes of electric supply in Marylebone. It had already 
been passed by the House of Commons (see The Electrician, March 24, 
1904, p. 914), and the only opponent was the Gas Light and Coke Co., to 
whoee locus he raised an objection. The petition of the Gas Light and 
Co. appeared to be based upon a misconception. It raised the question 
of competition, but the Marylebone Borough Council were authorised to 
supply electricity, and by the terms of the arbitration of 1901 were bound 
to acquire the undertaking of the Metropolitan Electric Supply Co. 
within its area. Clause 34 of the bill, which was a modification of the 
* Bermondsey” clause, was as follows :—''The Council shall, once in 
every year in which they shall themselves work the undertaking after 
ihe expiration of three years from the commencement of the order of 
1901, cause to be laid before them & statement and balance.sheet of the 
accounts of the electric lighting undertaking drawn up in accordance with 
the form of accounts presented by the Board of Trade for a local authority 
under the Electric Lighting Acts, 1882 and 1888. And the Council shall 
thereupon fix annually the charges to be made for the supply of electrical 
energy for the then ensuing year (not exceeding the maximum rates 
specified in the order of 1901), so that, 80 faras is reasonably practicable, 
the revenue for that year shall not be lees than the estimated amount of 
the expenditure and of the charges for interest and sinking fund for that 
year." This clause had been agreed with the Great Central Railway Co., 
and precluded any possibility of damage to the gas company as rate- 
payers. The Gas Light and Coke Co. asked for exemption from extra 
taxation in order to make good any deficiency upon the electrical under- 
taking; but this was practically making an alteration in the Electric 
Lighting Acts. He asked the Committee to refuse the gas company a locus. 

Mr. POLLOCE, K.C., for the Gas Light and Coke Co., said that the 
company paid £8,600 per annum in rates to the Marylebone Borough 
Council, and the total amount paid to the whole of the London boroughs 
in whose districts they supplied amounted to £250,000, aud this made a 
difference in the price of gas to the extent of 3d. per thousand cubic feet, 
With regard to the argument that the Gas company were really seeking 
an alteration of the Electric Lighting Acts, he could only point out that 
nothing was being done under the Electric Lighting Acts, inasmuch as it 
was this particular bill which would authorise the borrowing of the 
necessary money. There was a clause relating to free wiring to which he 
objected to, and the clause referred to by Mr. Fitzgerald did not go far 
enough. There was no provision in it for depreciation. It would be 
possible for the Council to charge a high rate on the street lighting and 
a low rate for private lighting and so kill the company and yet make it 
pay a portion of the loss on the private lighting. The only chance that a 
company like his had of opposing the proposals of a local 5 was in 
Parliament, as under the Borough Funds Act he had no vote. He there- 
fore asked to be allowed to oppose the bill. 

Mr. FITZGERALD, with regard to the free-wiring clause, said that it 
expressly stated that the Council should not do the work itself, but 
should give it to contractors. This was an ordinary clause and was in 
many bills. 

On Monday it was announced that an agreement had been come to 
with the Gas company that the following addition should be made to 
clause 34 :—“ There shall not be charged against the general rate in 
respect of street agung or other municipal purposes for which such 
energy shall be employed, any larger amount than is charged to the 
ordinary consumer using energy during the like hours of supply.” 

Mr. E. DEBENHAM, chairman of the Electric Lighting committee, 
then gave formal evidence in proof of the preamble, and the bill was 
ordered for third reading. 


MIDDLESBROUGH, STOOKTON AND THORNABY 
: TRAMWAYS. 


The Committee of the House of Commons, of which Mr. Henry 
Hobhouse is chairman, continued the consideration of this bill on Friday 
last week. After the remaining speeches for the opposing landowners 
had been disposed of, 

The CHAIRMAN stated that the Committee found the preamble of the 
bill proved, with the condition that compensation should be paid to the 
owners of the tolls to an extent to be settled by an arbitrator. 

On Monday clauses were considered. 

Mr. CHARTERIS, for the promoters, submitted a clause in respect of 
the compensation for tolls. This provided that an annual sum should be 
paid so long as tolls were levied upon other vehicles using the roads. It 
would be manifestly unfair to the company, he said, to have to pay a 
lump sum based upon a large number of years, and perhaps in a year or 
two the roads would be freed. 

In opposition to this, for the toll owners, it was argued that there ought 
to be two arbitrations—one to determine the amount to be paid in respect 
of the easement over the road, and another with regard to the sum to be 
paid in lieu of the tolls. In both cases it was asked that a lur p sum 
should be decided upon by an arbitration under the Land Clauses Act. 

Mr. CHARTERIS, for the promoters, objected to this, as the payment 
of the tolls was for the right to use the road, and to have to pay for an 
easement in addition would be paying twice over. 3 


The CHAIRMAN said the Committee would pass the clause proposed 
by the promoters. 


The remaining clauses having been adjusted, the bill was reported for 
third reading. 


SUPPLY OF ELECTRICITY BILL. 


In the House of Lords on Friday last week, 

Lord WOLVERTON moved the second reading of this bill. He said 
its objects were to carry into effect the recommendations of Lord Cross’ 
Select Committee of 1898. 

(The text of the bill was given in The Electrician for May 6, p. 102.) 

The bill was read a second time. 


OTHER ELECTRICAL BILLS. 


The Chesterjield Corporation Tramways and Improvements Bill has 
been passed by the Unopposed Committee of the House of Commons. It 
has already been passed by the House of Lords (see The Electrician, 
March 18, p. 871). | 

A Committee of the House of Commons, composed of Sir E. Strachey 
(Chairman), Mr. David Morgan, Mr. Barry and Mr. Melville, has been 
formed to consider the following bills :—Tyneside Tramways and Tram- 
roads, Preston, Chorley and Horwich Tramways and Preston and Black- 
burn Tramways. The first sitting will take place on Tuesday, June 7. 
All the above bills have passed through the House of Commons. 

The University of Leeds Bill was before the Unopposed Committee of 
the House of Commons last week. It proposes to merge the Yorkshire 
College in the University of Leeds. The bill, which has already been 
passed by the House of Lords, was ordered for third reading. ; 

The Longwood Gas Co. has deposited a petition in the House of Lords 
against the Huddersfield Electric Lighting Provisional Order, which seeks 
authority to supply in Longwood. The object of the opposition is to 
1 any deficit from this undertaking being made good by means of 
the rates. | l 

In the House of Lords on Friday last week the Harrow Road and 
Paddington Tramways Bill was read the second time. On Monday the 
Shipley Urban District Council Bill was read a second time. The Port- 
madoc, Beddgelert and South Snowdon Railway, Bournemouth Corporation 
Tramways and the Neiwcastle-upon-Tyne Corporation Bills were read a 
third time. On Tuesday the Nerth Wales Electric Power Bill and the 
Holywood Tramways Bill were read a third time and passed. 

In the House of Commons on Monday, the Metropolitan District Rail- 
way Bill was read a second time. On Tuesday the Clyde Valley Electric 
Power Bill was read a second time. l 

The Govan Burgh (Electricity) Bill was sent forward for third reading 
by the Unopposed Committee of the House of Commons on Tuesday. 
The bill has already passed the House of Lords (The Electrician, 
Vol. LII., p. 833). 

The Lothians Electric Power Bill, which, as announced in our last 
issue, was put back last week by the Unopposed Committee of the House 
of Lords for further consideration, was duly passed on Tuesday. 


BIDEFORD, WESTWARD HO! AND APPLEDORE LIGHT 
RAIGWAY ORDER. 


In the House of Commons on Friday last week, Mr. SOABES asked 
the President of the Board of Trade whether he was aware that by the 
Bideford, Westward Ho! and Appledore 5 Act, 1896, the promoters 
of the railway were empowered to lay a single line of rails along the 
Quay- road, Bideford, but were forbidden to make a loop or passing- place 
on the Quay - road without the consent of the Corporation ; that on the 
faith of this and other sections being inserted for their protection the 
Corporation and the inhabitants generally did not oppose the bill; that, 
notwithstanding a subsequent refusal of their consent by the Corporation, 
the company laid the loop ; that an action in the High Court was success- 
fully brought by the Corporation ; that the railway company then applied 
to the Light Railway Commissioners for power to lay the loop, who decided 
to grant the application, and that the Board of Trade have notified their 
intention of confirming the sanction ; and, if so, whether, in view of the 
circumstances of the case, he would take steps to revoke the confirmation 
by the Board of Trade of this order. 

Mr. GERALD BALFOUR, in a printed reply, said that the matters 
referred to were argued before the Light Railway Commissioners, who held 
a local inquiry, and again at the Board of Trade on appeal from the Com- 
missioners. The Board were advised by their inspecting officers that the 
loops ought to be authorised for the safety and convenience of the road 
and rail traffic, and the Department decided accordingly to uphold the 
decision of the Light Railway Commissioners. 


WEIGHTS AND MEASURES (METRIC SYSTEM) BILL. 


The House of Lords went into Committee on this bill on Friday last 
week, and, after amendment, it was reported to the House for third 
reading. 


PRIVATE TELEPHONE LINES. 


In a printed reply to Mr. Rigg in the House of Commons on Wednesday, 

The POSTMASTER-GENERAL stated that it had been necessary to 
refuse to provide long te'sphone lines between London and such places as 
Manchester, Liverpool and Glasgow for private use owing to the difficulty 
of finding space on existing routes even for the new wires required for 
the public service. Estimates of the cost of constructing new routes for 
additional wires had been prepared, and he was considering whether it 
8 be possible to supply long private telephone lines to all applicants 

o them. 


F 
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THE TRUNK TELEPHONE SERVICE. 
In a printed reply to a question by Mr. LODER in the House of Com- 
-mons on Monday, respecting the delays which take place upon the 
telephone lines between London and Brighton, 

The POSTMASTER-GENERAL stated that the telephone traffic 
between London and Brighton is subject occasionally to delay owing to 
some exceptional difficulties in the maintenance of the lines as well as 
to the amount of the traffic. Steps were being taken, however, to provide 
additional lines which he hoped would prevent these delays. 


; ELECTRIC FOG SIGNALS. 

In a printed reply to Mr. Sloan, in the House of Commons, last 
Thursday, 

Mr. GERALD BALFOUR stated that the inspecting officers of the 
Board of Trade would be glad to have an opportunity of considering 
detailed information in reference to an electric bell substitute for the old 
style of railway fog signal. The attention of the railway companies bad 
been called to the question of some mechanical system of fog signalling, 
and certain companies were making experiments, but until a thoroughly 
reliable apparatus was produced a grave danger might arise from its use. 


LEGAL INTELLIGENCE. 


Macartney, McElroy & Co. v. Brighton Corporation. 


This case, reported in our issues of April 29 and May 6, came before 
Mr. Justice Grantham for further consideration on Monday. 

Mr. CAUTLEY, M.P. (for plaintiffs), asked his lordship on the findings 
of the jury to dispose of the action so far as it had been gone into, and 

inted out that only part of the action—that relating to (B)—had been 

eard. He asked his Jordship to find in his clients’ favour on (B), and 
to say what he would do as regards the other part of the action. The 
claim under (A) was for £2,085. 158. 5d., for the difference between the 
price named in the tender and the amount certified for, and also for extra 
work which plaintiffs carried out, less what the Corporation engineers had 
certified for. Defendants admitted items of £113. 19s. 4d., £8. 14s. 2d., 
and £472. 5s. ld., total, £594. 188. 7d. They had counterclaimed for 
damages under the maintenance clause, by which plaintiffs agreed to 
keep the wood paving in order for 12 months, and also for some goods 
supplied to the value of £246 odd. Plaintiffs had admitted on that item 
£287. 10s. 5d., and, taking that from the £594. 18s. 7d., there was an 
admission of £357. 8s. 2d. due to plaintiffs from defendants. The balance 
of account for extras not certified remained for disposal. Plaintiffs 
claimed about £1,316 for work done under (A) which had been omitted 
in the certificates. That was over and above what they had admitted in 
their pleadings. What was left in dispute was plaintiffs’ claim for £1,316 
and defendants’ counterclaim for £586 odd, and if his lordship could see 
his way some time early next term to deal with it théy would be glad. 

After a brief discusion, his lordship thought the part of the action 
relating to (A) would have to be deferred. 

Mr. FLETCHER MOULTON proceeded to deal with the legal con- 
struction to be placed upon the contract, and submitted that there was no 
ground for variation of the contract. The work to be done came under 
sec. 174 of the Public Health Act, 1875, which provided that every con- 
tract exceeding £50 in value entered into by an urban authority must be 
in writing and sealed with the common seal of the authority. The 
case of Young v. the Mayor of Leamington” decided that sealing 
was obligatory. That swept away the idea of an agreement between 
the surveyor, Mr. May, and plaintiffs, and declared that no agree- 
ment between Mr. May and plaintiffs, no matter what the delega- 
tion, could have any effect at all. Either the work was done under 
the sealed contract, or its value could not be recovered. He con- 
tended that the suggestion that plaintiffs could have, by reason of 
prior negotiations, a rectification of a contract with an urban authority 
coming under sec. 174 of the Public Health Act was impossible. 
Either plaintiffs must produce a contract under seal or they must be non- 
suited. He further submitted that plaintiffs unquestionably knew the 
point as to what the specification and contract meant, and from that 
moment till the trial they insisted that they meant the contract they 
signed and that there had been no mistake. They took the contract 
under seal from defendants, and knew the contentsof it. That being so, 
they sued on that contract, which was the one they meant to take, and 
they could not say they wanted that altered. He did not think anybody 
could alter it. Plaintiffs could not, because they did not pretend not to 
have known the terms used, and they thought still that the interpreta- 
tion of that contract was in their favour. A mistake in the interpretation 
of the contract was no ground for rectification, even between ordinary 
persons. He cited the case of the “ Midland-Great Western Railway Co. 
of Ireland v. Johnson and Kimber” in support of his contention that 
any correction must be under seal. Plaintiffs misunderstanding the 
meaning of what they signed did not give theright to alteration ; but they 
did not even say that. ‘They said their construction was right and there 
was no allegation that they thought the contents of the contract were 
different from what they were. He submitted that plaintiffs’ pleadings 
were bad in law because there was no contract between Mr. May and 
plaintiffs, and even if there were it would not be valid. He argued 
that the excavating, concreting and floating under the wood-paving 
formed part of the contract works and that the sum to be paid 
included payment for all works that had to be done under the contract. 

His LORDSHIP pointed out that contracts were often divided. 

Mr. MOULTON said the question was whether the work under the 
wood blocks had to be done. Either it was to be done or plaintiffs could 


not recover. If it was to be done it was for the price named. If it was 
not to be done plaintiffs had no contract. He submitted that the word 
' works " meant the whole, including excavating, concreting and floating. 
Everything turned on a certain figure being in a certain place. The con- 
tract required the whole of the work in the specification to be done, that 
work included excavating, concreting and floating, and if it was to be 
done what contract was there for paying for it except the contract in 
question and the sum named ? ' 

Mr. LUSH, for plaintiffs, said it was important to bear in mind the 
jury’s finding that it was impossible and impracticable to estimate for the 
cost of making the concrete bed in (B), and he submitted that when they 
came to look at all the documents and made them fit, there was only one 
conclusion possible, and that was that plaintiffs were to be paid for 
making the concrete bed in accordance with the prices in the schedule of 
prices, and he further submitted that the fallacy in the Corporation’s 
argument was that they persisted in calling the tender a lump sum tender 
for (B). The lump sum price in the tender was only for providing the 
wood and laying it. Tenders were invited for the work in the original 
specification and the bills of quantities, which meani the bills of quan- 
tities for both sections, and it was important to observe that wood paving 
was defined as meaning only the supplying and laying of the wood. The 
works included in the specification under (B) included laying the electric 
light ducts, and, if the Corparation’s contention was right, that meant 
that plaintiffs were to do that work in the lump sum of £101,000. It was 
clear, from the Corporation’s own description, that what the excavation 
was to be was left at large because it was stated that the depth was to be 
' not less” than 15in. It might be they would have to go 50in. deep. 

Mr. Justice GRANTHAM : I must say that it seems to me the natural 
meaning is that as far as the contract says heis to bind himself to excavate 
to 15in. deep and anything beyond that depth he would be paid for. 

Mr, LUSH said that it was very important to observe that wood paving 
was used in another place in contradistinction to making the concrete 
bed, and another clause that described what was to be done in wood 
paving did not say anything about the concrete bed. The crux of the 
cage was clause 103, which provided that “ the whole of the work will be 
measured up while in is tiro or on its completion, and the amount of 
work actually executed will be paid for according to the prices affixed to 
each description of work in the schedule of quantities in the form of 
tender, and the difference between the amount actually executed and the 
amount given in the schedule of quantities will be added to or deducted 
from the lump sum item." According to that, the deductions to be made 
if plaintiffs did not do the work must correspond with what they were to 
have if they did the work ; yet defendants would deduct 18s. for work plain- 
tiffs didnot perform, although they only paid 12s. 7d. for what plaintiffs did 
perform. Whytell the engineer to measure up the excavation for 2 or 3 miles 
if plaintiffs were not to be paid forit? Unless plaintiffs were to be paid for 
all the excavation work, it was a useless function measuring up all the 
work. Plaintiffs were asked to name a price for laying the wood, and 
were told that all the work they did should be measured up, and they 
would be paid according to the schedule of prices, There was nothing in the 
contract from which defendants could extracteven the notion that plaintifis 
were to lay the concrete bed for nothing. The plaintiffs were entitled to be 
paid on the measurements. As to the rectification of the contract, he urged 
that in the form of tender originally before the Works committee, it was first 
intended that there should be two prices, wood plus concrete bed, but it 
was ultimately decided to have wood alone, and that last form of tender 
was the one sent in by plaintiffs, and the price quoted was only for wood. 
Assuming that it was found that the contract did not mean what he said, 
it meant, he submitted, that by a mutual misunderstanding the words used 
did not record the real agreement, and that the parties meant one thing 
and another thing was inadvertently put into the contract. That, he 
submitted, formed the grounds for rectification of the contract, and the 
argument about the seal of the Corporation had absolutely nothing to do 
with what he urged in favour of rectification. As to the way he would 
rectify the contract, Mr. Lusk said he would add words to the effect that 
the excavating, concreting and floating were to be taken separately and 
to be paid for according to the schedule of prices. If the Court was 
against him on his first two points, he would subsequently raise a third 
point—viz., that as the Corporation had paid £9,000 odd for the work, 
they could not get that back. 

Counsel for the Corporation having replied, 

Mr. Justice GRANTHAM intimated that he would take time to go 
through the arguments, and would give his judgment to-day (Friday). 


Grenfell and Others v. Willox and Others. 


At Liverpool Assizes last week, before Mr. Justice Jelf and a special 
jury, Messrs. A. G. Grenfell, C. W. Pulling, C. Greenhouse, W. Y. Fausset 
ant N. A. Earle sued Sir J. A. Willox, M.P., the Hon. Arthur Stanley, 
M.P., and Messrs. E. K. Muspratt, James B. Atherton and Jacob Atherton 
for damages for alleged misrepresentation in the prospectus of the South 
Lancashire Electric Traction and Power Co. (Ltd.). Plaintiffs alleged 
that they were induced to subscribe for certain debentures in the company 
on the faith of a prospectus issued by defendants, which contained a 
statement untrue to their knowledge, or, if not untrue to the knowledge 
of defendants, was, in fact, untrue. Plaintiffs alleged considerable loss, 
and claimed that this loss should be made good by defendants. Defen- 
dants denied that they issued the prospectus to the plaintiffs, that the 
statement in the prospectus was untrue, that if untrue, it was not untrue 
to their knowledge ; that they had reasonable ground for thinking it was 
true, and that they did, in fact, think it was true at the time of the issue 
of the prospectus and up to the date when the debentures were allotted 
to plaintiffs. 

Mr. SUTTON, for plaintiffs, said that when the action was commenced 
there were allegations made which would seem to imply that there had 
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been moral deceit on the part of defendants, but since then they had had 
opportunities of inquiring into the matter, and into the proceedings 
which led to the promulgation of the prospectus, and these allegations 
would not be made. Plaintiffs, however, alleged that the gentlemen who 
issued the prospectus did undoubtedly make a statement in it which was 
not true in fact, and they asked the jury to say that defendants had no 
reasonable grounds to believe that it was true. About three years before 
1899 Messrs. Jacob Atherton and James B. Atherton formed a scheme for 
the supply of electricity in South Lancashire for power and traction, and 
introduced into Parliament in 1900 a bill called the South Lancashire Tram- 
ways Bill, but in that bill there was nothing about power, the sole scheme 
then in contemplation of the parties was toobtain powersto make tramways. 
Sec. 85 of the bill provided that the company should not supply electrical 
energy in the district of any local authority, for any purposes other than 
the purposes of the act, without the consent of the local authorities. In 
June, 1900, Messrs. Atherton registered a company called the South 
Lancashire Electric Supply Co. (Ltd.) for supplying electricity for other 
purposes than traction, and a draft prospectus was prepared but was not 
issued. It was suggested by defendants that sec. 85 of the Tramways Act 
was an enabling section giving that company power to supply electricity 
for all purposes. Counsel's opinion was somewhat in favour of this 
claim, and the directors and all the defendants (except Mr. Muspratt) 
had made up their minds to claim this power under the Tramways Act. 
Another prospectus, which was the same as the previous one, excepting 
for some minor alterations, was subsequently approved, and the directors 
endeavoured to raise £400,000 cumulative preference shares and £750,000 
44 per cent. first mortgage debenture stock. The whole of the ordinary 
capital was to go to Mr. J. B. Atherton to compensate him for his work. 
Counsel for plaintiffs now urged that defendants were all and severally 
responsible for certain statements made in the prospectus issued in 
connection with this flotation, the charges against defendants really 
centreing round the question whether the statements in the prospectus 
claimed larger powers for the company than the Act of Parliament under 
which it worked had, obviously, conferred. 

The case was argued at great length, his Lordship on several occasions 
rebuking one of the plaintiffs (a solicitor) on the question of the charge 
of fraud which was originally made. At the conclusion of the evidence, 
and after hearing counsel at length, 

His LORDSHIP, in summing up, severely commented upon the action 
of plaintiffs in alleging fraud. and then abandoning it at the last moment. 
If it were not that some of the defendants might have felt that their 
integrity was so well known that they could afford to treat the charge 
with contempt, it might have been a matter of very great anxiety and 
trouble. The charge was only withdrawn at the last moment in court 
without one word of apology or regret that any such view was taken, and 
never withdrawn until the moment of the opening of the trial. He had 
great doubt—the point had not been decided—if the Directors' Liability 
Act was intended to apply to statements of opinion. The statement 
in the prospectus was one the truth or falsehood of which could only be 
determined as a matter of law by a tribunal. What was alleged against 
the defendants was that they had made a statement untrue in fact as to 
the interpretation of an Act of Parliament. To apply the Directors’ 
Liability Act to such a case would lead to extraordinary results. Ore of 
these results was that, this being the interpretation of a statute, the jury 
were supposed not to be competent to decide what was a question for him- 
self as judge. His view at the’ moment, subject to reconsideration, was 
that the opinion which had been given by Mr. Balfour Browne as to the 
construction of the company's Act of Parliament was right, yet, because 
defendants put forth the same opinion, they were sought to be made 
liable in damages. But plaintiffs had not only to show that defendants 
had no reasonable ground for their belief in the truth of the statement 
made in the prospectus, but that the statement was made and intended 
to be acted upon, and that plaintiffs did act upon iit as a material 
inducement to subscribe to the issue of debenture stock, &c. It was 
pertinent to bear in mind that not until the debentures held by plaintiffs 
had been postponed new debentures was a conclave held at Mr. Earle's 
(the solicitor's) office, and the alleged false statement discovered It 
was only then that the decision was taken to sue first of all for 
fraud, and, if that failed, then under the Directors’ Liability Act. Even 
if the jury found for plaintiffs on all those points, they must find that 
plaintiffs had suffered loss, but if plaintiffs held securities of par value, 
then there was no loss. The jury might, of course, take the view that 
those debentures were worthless or depreciated. He advised them to deal 
with the matter by a percentage applicable pro rata. To say that 
defendants did not believe the statement was true was bringing forward 
in another shape the charge which had been withdrawn. The crux of the 
case was whether or not defendants had reasonable ground for their 
belief in the truth of the statements. Turning to the company’s Act of 
Parliament, it seemed extraordinary that Parliament should have put in 
a clause prohibiting the company from doing without the consent of local 
authorities something which the company had no power to do. Such 
a clause had no meaning. The Directors’ Liability Act was not intended 
to lay traps, but to deal with careless statements made without due 
inquiry. His Lordship then put to the jury the following questions : — 
(1; Had defendants, or some, and which of them, reasonable ground 
for believing, and did they believe, that the statement in the prospectus 
complained of by plaintiffs was true? If they answered that question in 
the affirmative, there was an end of the case ; if in the negative, then he 
asked them to decide (2) were plaintiffs, or some, and which of them, 
iuduced by the statement to take the debentures? (3) Did the plaintiffs, 
or some, and which of them, suffer damages by taking the debentures and, 
if so, how much 

Eventually the jury returned a verdict that defendants took reasonable 
precautions to ascertain that the statements in the prospectus were true. 

Upon this finding his Lordship gave judgment for defendants, with costs. 


Illuminated Advertisements. 


In the Divisional Court on Friday (before the Lord Chief Justice and 
Justices Wills and Kennedy) the London County Council appealed from 
& decision of Mr. Plowden (Magistrate at Marylebone Police Court) 
dismissing à summons by the Council against the Illuminated Advertise- 
ments Co., charging them with unlawfully erecting certain structures in 
contravention of Part III. of the London Building Act, 1894, beyond the 
general line of buildings without the consent in writing of appellants. 
Respondents had erected on the front wall of 48, Cranbourn-street, 12 
advertisement cases, constructed of sheet-iron, supported by strong 
wrought-iron supports securely cut and pinned through the front walls of 
the building. The outer side of each of the cases was covered with a 
wooden frame carrying canvas or linen with advertisements, and provision 
was made for illuminating the interiors of the cases by electric light. 
Each of the cases stood out lOin. in front of the front wall, but each 
projection was less by 14in. than the projection of the existing cornice 
over the shop. Appellants contended that the cases were structures 
within secs, 22 and 200 (3) of the 1894 Act, but the magistrate thought 
the cases were not structures within the act, and that they were mere 
excrescenses which could be removed at will without injury to the building. 

After hearing the arguments, Mr. Justice KENNEDY, in giving judg- 
ment, said he was unable to decide that the magistrate had gone wrong 
in law. It was a question of fact and of degree in' each case, and it 
was for the magistrate to decide, and he had so decided. 

Mr. Justice WILLS differed. Questions of that kind were (he held) 
questions of mixed law and fact. He could not help feeling that as long 
as the advertisement cases remain annexed to the building they were 
part of it, although they could be removed. 

The LORD CHIEF JUSTICE was unable to say that the magistrate 
had gone wrong as a matter of law. The question was whether the 
magistrate on the facts was bound to hold that a thing so erected came 
within sec. 22 and sec. 200 (8). 

The appeal was, therefore, dismiszed. 


Llanelly Tramways Co. v. Llanelly and District Electric 
Lighting, &c., Co. and Others. 


In the Chancery Division on Wednesday, Mr. Justice Joyce delivered 
his reserved judgment in this action. The proceedings at the trial were 
reported in our issues of March 18 and 25. 

His LORDSHIP said in 1900 the British Insulated Wire Co. was 
desirous of acquiring the tramway undertaking of plaintiffs, and by an 
agreement of Dec. 4, 1899, between the local authority and the company, 
the latter agreed to apply for a light railway order to construct a system 
of electric tramways in Llanelly and to acquire plaintiff's existing tram- 
way. It was agreed that the company should find all capital required 
for carrying out the objects of the loca] authority, subject to the approval 
of the Board of Trade to a subsidiary company (to be formed) which 
should acquire plaintiff company's undertaking, and, provided the 
B.I.W. Co. guaranteed the capital of the subsidiary company to the 
satisfaction of the local authority. A clear and definite bargain was 
concluded between the Tramway Company and the B.I.W. Co. for the 
sale by the former and the purchase by the latter of the tramway 
undertaking for £5,000. It was suggested by the B.I.W. Co. that 
the letters and telegrams which passed did not constitute a valid 
agreement, but he could not agree with that contention, nor with 
the plea that the Traction Co. had been substituted for the 
B.I.W. Co., as he held that there had not been novation. For all 
practical purposes the Llanelly and District Electric Lighting and 
Traction Co. was nothing more than a name; in a commercial sense it 
had never had any real existence. He held that the plaintiffs had always 
looked to the B.I.W. Co. to find the money and complete the purchase, 
either in the name of the Traction Company or otherwise. The 
consent of the Board of Trade had not and could not be obtained 
unless the company had sufficient means to carry out the undertaking. 
Taking into consideration all the circumstances disclosed by the 
correspondence, &c., there must be judgment for plaintiffs declaring 
that the B.I.W. Co. had not been discharged or released from its 
liability under its agreement, and he, therefore, granted a decree of 
specific performance of the agreement, an inquiry as to damages, and the 
B.I.W. Co. must pay the costs. 


Electrolytic Plating Apparatus Oo. v. Morrison. 


Before Mr. Justice Darling, on Thursday last, Mr. MCcARDIE moved, 
on behalf of defendant, to set aside a judgment. Plaintiffs are proprietors 
of apparatus for electro-plating and burnishing in one operation, and 
defendant also has a similar patent of a later date. He had made 
arrangements to work his patent in Walsall with plaintiffs, and they on 
one cccasion handed him (said counsel) a piece of paper, which he had 
since learnt was a writ for infringement of their patent. In February, 
1903, he received a letter stating than an order had been made against 
him by Mr. Justice Darling restraining him from infringing plaintiffs’ 
patent. He now said he had a good defence to the action, but wish to 
plead as a pauper. 

In answer to the Judge, Mr. COLEFAX (for the company) said the ques- 
tion of infringement had not been tried. But in many cases of prosecution 
for infringement defendants did not appear, and judgment went by default, 
as in the present case. His clients did not wish to cause Mr. Morrison any 
loss, and would undertake to grant him a personal licence for himself and 
family to work the patent, but he must not seek to assign it to anyone 
else. 

Mr. McCARDIE said that it was hard that an injunction should be 
granted against defendant when there had been no inquiry as to 


infringement. 
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Mr. COLEFAX offered to withdraw the record and to stay proceedings. 
So long as the patent was kept to defendant’s family, no action would 
be 5 but if an attempt was made to assign it, proceedings would 
be taken. 

The JUDGE said one of the offers made by plaintiffs ought to be 
accepted. He should not make the order asked for by defendant, but 
would adjourn the case to permit of a settlement. 


Manchester Carriage and Tramway Co. (Ltd.) and Swinton 
and Pendlebury Urban District Council. 


This special case, stated by the late Sir Frederick Bramwell (as arbi- 
trator in the matter) as to whether the District Council were to purchase 
any of the company's depots outside the district of the Council, came 
before Mr. Justice Cliannell on Friday last. The question arose under 
sec. 43 of the Tramways Act, 1870, the appeal being upon the question 
whether the words within such district” qualified the word *''under- 
taking so that a depot situated outside the Council's district, but suit- 
able to and used for such part of the undertaking as was within the 
district, was to be paid for by the Council as part of their undertaking. 
There are two depots, both outside Council's district. The special case 
found that one depot was suitable and that the other was not. 

After hearing arguments of counsel, 

His LORDSHIP said that, if the arbitrator had been still alive, he 
would have sent the case back to him, but in his opinion there was some 
evidence upon which the arbitrator could find that the second depot was 
suitable. Hetherefore upheld the special case, and granted leave to appeal. 


Wooller v. Yorkshire (Woollen District) Blectric Tramways 
(Ltd.) | 

At Dewsbury County Court last week plaintiff sued for £50 damages 
for an assault by the company’s servants and for false imprisonment. 

For the plaintiff it was ttated that some time ago the company issued 
tokens, which they disposed of at a fraction under 1d. each to intending 
travellers. Plaintiff, who used the cars three or four times a day, bought 
20s. worth of these tokens. Before that supply was exhausted the com- 
pany issued a notice saying that after a certain date the tokens would 
not be received in payment of fares. Plaintiff, however, tendered a token 
at each subsequent journey. It was not accepted as payment, and, while 
he was on & journey in March, he was told to leave the car as he would 
not pay his fare. On the occasion complained of, the conductor unsuc- 
cessfully tried to put him out. Eventually a constable was called, but 
plaintiff rode to the end of the street where he lived, and was followed to 
his house by the officer, plaintiff refusing to give his name and address, 
The charge of false imprisonment was now withdrawn. 

After hearing evidence, the jury returned a verdict for plaintiff for £10. 
The question of costs was reserved. 


Tramcar Licences. 

At Dewsbury Police Court, on Tuesday, the Yorkshire (Woollen District) 
Electric Tramways (Ltd.) were summoned for not taking out licences for 
their cars which run from Dewsbury to the Spen Valley district. 

Mr. ELLIS (town clerk), for the prosecution, said that the company 
running steam trams to Batley paid for licences, and he contended that 
the Yorkshire company were equally liable. If they were entitled to exemp- 
tion they should have had a special provision in their tramway order to 
that effect. 

Mr. JONES, for the company, submitted that they were under no 
obligation to take out licences. 

The Bench decided that licences should be taken out, and imposed a 
fine of 2s. 6d. and costs. 

The Bench agreed to state a case. 


Blmore's Trust (Ltd.) 


The petition of a judgment creditor for winding-up this company has 
been directed to stand over till July 12. 


National Electric Traction Co. (Ltd.) 
On Tuesday Mr. Justice Buckley dismissed a petltion for the winding- 
up of this company, petitioners’ claims having been settled. 


Electric Tramways Construction and Maintenance Oo. (Ltd.) 
The petition of Mr. A. J. Paine for winding-up this company, and 


certain summonses relating to the same company, were ordered by 
Mr. Justice Buckley on Tuesday to stand over to July 12. 


Duties on Catalogues.— We have previously recorded the decision 
of the Australasian authorities to impose a duty upon trade cata- 
logues imported into the Commonwealth. It having been intimated 
that Canada and India are likely to impose such a duty, a meeting 
of the Manufacturers’ Section of the London Chamber of Commerce 
was held on the 9th inst. to discuss the subject. It was decided to 
impress upon the Agents-General for the Commonwealth States, 
and upon the representatives in this country of Canada and India, 
that the free admission of trade catalogues and circulars into those 
countries was likely to be of mutual benefit to trade within the 
Empire, and to assist in its development. The remission of any 
such duty was, therefore, advised. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Weymouth and Melcombe Regis Corporation require an electrical 
engineer to take entire charge of their electricity supply department. 
Commencing salary £250, increasing by annual increments of £25 
to £800 per annum. Applications to the town clerk (Sir R. N. 
Howard) by June 8. See also advertisement. 

The Gas and Electric committee of Belfast Corporation require 
an electrical distributing assistant. Salary £200 per annum. Appli- 
cations by May 81 to city electrical engineer, Mr. Victor A. H. 
McCowen. See advertisement. 

Middlesex Education committee require an electrician to be 
responsible for the gas engines and dynamos at polytechnics in the 
county and for the care of electrical plant, also to assist in taking 
some of the electric light wiring classes. Salary £150 per annum. 
Applications to Mr. B. S. Gott, Guildhall, Westminster, by June 1. 

Southampton Corporation require a superintendent of works for 
reconstruction of tramways for electric traction. Applications by 
9 a.m. 24th inst. ' 

The Governors of the Northern Polytechnic Institute, Holloway, 
London, N., invite applications by June 8 for the position of head of 
the engineering department. Commencing salary £275 per annum. 

Birmingham Public Works comwittee require a track engineer 
(£5 to £6 weekly) and an inspector (£4) for their tramways. 
Applications by 81st inst. 

The Senate of the University of London invite applications for 
the professorship of civil and mechanical engineering, vacant by 
the retirement of Prof. W. C. Unwin. Salary £1,000 per annum. 
Applications by June 7. 

A demonstrator and assistant lecturer in physics is required for 
University College of South Wales and Monmouthshire (Cardiff). 
Applications by June 20. . 

An assistant lecturer in mathematics and physics is required for 
the Birkbeck College, London. Applications by June 8. 


Mr. A. J. Margetson, A.M.I.Mech. E., has been selected from a 
large number of applicants for the post of additional lecturer in the 
engineering departments of the Merchant Venturers’ Technical 
School, Bristol :— 

Mr. Margetson received his preliminary education in the secondary 
school of the college, proceeding to the adult day classes by means of a 
Bristol City Scholarship. He passed through his college career with 
success and gained the associateship of the college in electrical engineer- 
ing in 1894; he then entered the Bristol Wagon Works, where he 
remained for six years, returning to the college as a junior teacher in 
1900. Mr. Margetson is a silver medallist of the City and Guilds of 
London Institute. 

Mr. J. Fereday Glenn has been appointed manager of the 
Horndean Light Hailway. 

Mr. H. M. Sillar, of Belfast, has been appointed mains engineer 
to the Yorkshire Electric Power Co. 

Mr. F. H. Eberl, of the Windsor Electrical Installation Co., has 
been appointed assistant electrical engineer at Aldershot. 

Mr. C. H. Allin, of the e establishment, secretary's 
office, G. P. O., London, has been appointed Director of Posts and 
Telegraphs in the Federated Malay States. 


EDUCATIONAL NOTIOE. 

Bast London Technical Oollege.—A course of five lectures on 
“ Polyphase Work," with special reference to three-phase power 
transmission, wil be given by Mr. J. T. Morris, A.M.I.E.E., 
Assoc. Inst. C. E., at this college, on Monday evenings (8 to 9:30 p. m.), 
commencing May 80. A course of lectures on ‘ Electric Traction 
Principles” will also be given on Fridays (8 to 9:80 p.m.) See also 
advertisement. 


Accrington.—The accounts of the electricity department for the 
year ended March 81 have been issued, and show total capital 
expenditure £44,527. 18s. 8d., increase £2,011. 15s. during the year. 
Loans outstanding were £40,323. 18s. 8d., and the equated period 
for the repayment of the whole amount is 23°9 years. 248,309 units 
were sold during the year at an average price of 3:8d. per unit, an 
increase of 78,425 units on the previous year, when the average 

rice was 3°58d. Gross revenue showed a surplus of £1,919. 9s. 8d., 
but interest and sinking fund instalment required £2,795. 138. 6d., 
leaving a deficit of £876. 8s. 10d., compared with a deficit of 
£1,828. 11s. 2d. the previous year. The income included £92. 2s. 10d. 
for hiring electric motors separately purchased last year out of the 
rates. The total maximum supply demanded was 194kw. 

Arc Works Engineering Socievy.— The first annual meeting was 
held last week, Mr. S. L. Brunton presiding. It was reported that 

The membership is now 122, and that there is a balance in hand of 
about £18, The average attendance at the lectures and visits to engineer- 
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ing and electrical works had been 42. Col. Crompton, C.B., was re-elected 
president, and Mr. Brunton was appointed chairman of committee. Mr. 
T. M. Mundle was elected hon. sec. in place of Mr. C. Crompton, resigned, 
and Mr. L. O. Ilbert assistant secretary. 


Barrow-in-Purness.—The Council have fixed the charge for 
current for motive power at 24d. per unit for the first 2,000 units 
per quarter, 11d. for the next 2,000 and 12d. per unit for all current 
in excess of 4,000. 


Benwell.—The District Council have applied for sanction to a 
loan of £5,000 for laying electric lighting cables. 


Berlin Tramway Strike.— It is stated that about 1,200 employés 
of the Berlin Tramways Co. are out on strike. 


Bermondsey (London)— On Tuesday the accounts of the elec- 
tricity undertaking for the year ended March and the estimates 
for the present year, were submitted to the Council. 

During the past year the capital expenditure was £25,014, making the 
total £69,266. Receipts were £7,974, including sale of current to private 
consumers, £3,964, public lighting £3,149, wiring consumers’ premises 
£755. The ann expenditure was £5,820, including fuel £2,088, 
management expenses £1,111, wages at generating station £639, repair 
and maintenance of public lamps £569, rent, rates and taxes and insu- 
rance £459. After payment of £1,588 for interest and £56 for instal- 
ments of principal the balance was £509. 199,515 anits were supplied 
for public lighting and 330,225 were sold to private consumers, against 
100,165 and 188,993 units in 1908. 

For the 12 months to March 31, 1905, it was estimated that the expen- 
diture would be £10,289, income £12,091. The estimates were approved. 
The present scale of charges is to be continued. £500 of the £509 
surplus on the year’s trading has been transferred to reserve. 

The salaries of Mr. Vincent, the electrical engineer, Mr. Young, the 
chief clerk, and others have been increased. 

Upon the recommendation of the Housing committee it was decided to 
have the electric light installed at an estimated cost of £260 in the stair- 
cases and courts of the dwellings now being erected. 


Bournemouth.—The price to be paid by the Corporation for the 
undertaking of the Poole and District Electric Traction Co. will 
shortly form the subject of arbitration proceedings. Tho company 
claim £200,000. 


Bredbury and Romiley.—The Board of Trade are urging the 
Council to carry ont the provisions of their electric lighting order, 
1900. A committee has therefore been appointed to approach 
5 Council with a view to obtaining a supply of current for 
the district. 


Brighouse.— There was a deficit of £572. 6s. on the past year's 
working of the electricity department, including £200 allowed for 
assisting to wipe out a bank overdraft of £2,581. 11s. 8d. A scheme 
for extending and improving the station plant is under consideration. 


_ Burslem.—The Council will apply for powers to supply electricity 
in bulk in Tunstall if the Tunstall Council support their application. 


Bury (Gancs.)—The revenue of the Electricity department was 
£8,010 for the past against £6,170 in the previous year, the output 
being 672,911 units, compared with 494,998. 

The tramway manager is seeking from the Postmaster-General 
permission to attach letter boxes on the Corporation tramears. 


Burton-on-Trent.—The accounts of the electricity supply and 
tramways departments for the year ended March 81 have been issued. 

Capital expended on electricity supply is £6,200. Revenue from sale 
of current was £8,594, meter rentals and miscellaneous receipts £368— 
total £8,962. 8s. 10d., increase £3,442. 18. 1d. Gross profit amounted to 
£4,650, or 7-02 per cent. on the capital. Interest absorbed £1,869 and 
sinking fund £1,583, leaving the net profit £1,197. 11s. 1d., which has 
been added to reserve, now amounting to £1,385. 14s. 678,020 units 
were sold, the total costs per unit being 1:52d. The average price obtained 
was 4°86d. per unit for private supply, 1:45d. for traction (362,827 units 
were supplied for this purpose during eight months of the year under 
review) and 3d. for public lighting, a mean of 3:02d. The equivalent of 
26,390 8 c.p. lamps was connected at the end of the year. The maximum 
load was 370kw. and the load-factor 12:5. Plant capacity at the end of 
the year was 1,110kw. The increase in demand is sufficient to require an 
additional 500kw. set before next winter. The number of consumers is 
339, an increase of 21:1 per cent., and the increase in units sold for light and 
power is 21:7 per cent. Motors have increased from 64:5 f. p. to 115:5 K. p. 

The total receipts of the tramways (eight months’ working) were 
£11,943. 16s. 8d., parcel traffic bringing in £43. 4s. 9d. Operating costs 
were £9,335. 5s., or 78°16 per cent. of revenue, interest on stock was 
£1,117. 68. 5d., and sinking fund £772. 168. 2d., leaving net profit 
£718. 9s. ld. 282,878 car-miles were run and 2,566,134 passengers 
carried, the number of passengers per car-mile being 9-08. Traffic 
revenue per car-mile was 9:84d., or 1:84d. per passenger, total revenue 
per car-mile 10-15d. Power cost per unit was 1:45d., and the total 
coste per car-mile 7:57d., but this figure includes considerable initial 
expenses, tools, sundry stores, &c. 


Oanterbury.—The accounts of the electricity department for the 
past year show capital expenditure £54,028. 9s. 4d., increase of 
£1,780 for the year. 

Receipts from sale of current for private lighting (including wiring) 
were £4,939. 7s. 4d. Public lighting receipts were £1,858. 9s. 2d. Meter 
rentals, &c., brought the total to £7,135. 15s. 2d. Generation expenses 


were £1,813. 9s. 9d., cost of distribution £121. 14s. 9d., maintenance of 
public lamps £207. 19s. 6d., rents, rates and taxes £249. 7s. 10d., 
management expenses £639. 14s. 5d , making, with incidental charges, a 
total expenditure of £3,086. 3s., leaving gross profit £4,019. 12s. 2d. to 
meet interest (£1,484. 2s. 11d.), sinking fund instalment (£1,753. Os. 6d.), 
leaving (after taking credit for £99. 7s. 10d. from previous year) a balance 
of £911. 168. 7d. to be carried forward, compared with £99. 7s. 10d. in 
the previous year. 489,659 units of current were generated, 238,445 were 
supplied to private consumers and 163,188 to public lamps. The total 
maximum supply demanded was 339kw. 

Cardiff.— The borough electrical engineer and tramways manager 
(Mr. Arthur Ellis) reported to the Lighting committee on Monday 
that the negotiations with Sir W. T. Lewis were proceeding satis- 
factorily, and he hoped to be able to announce next month that the 
offer of the Corporation had been accepted to supply electrical 
current to the Cardiff Railway Co.'s premises at Bute Docks. The 
consumption would be equal to 5,000 H.P., and the extra revenue to 
the Corporation would be between £25,000 and £80,000 per annum. 
There are now 1,012 consumers connected to the mains, with the 
equivalent of 110,841 8 c.p. lamps. 


Chesterfleld. —In his report on the second year's working of the 
electricity department the borough electrical engineer (Mr. R. L. 
Acland) states that large extensions have been carried out during 
the year. 

The capacity of the station was increased by one-third, the increase in 
capital pen e on account of extensions being £10,051. Further 
extensions had been put in hand, and these would probably provide for 
their requirements for two years. Consumers increased from 221 to 318. 
The demand for power was increasing rapidly, 43 motors of a total of 
223 H.P. being connected; 17 motors of 73 f. p. were on hire from the 
department. The maximum demand system of charging is not in much 
favour with the majority of consumers, and Mr. Acland advises that the 
charges for private lighting for the 12 months ending March 31, 1905, be 
for all classes of premises under two rates, a maximum demand of 6d. 
and 3d. per unit (as at present), with a rebate of 10 per cent , and a flat 
rate of 4d. The net balance to be carried to reserve was £1,080, which, 
with the sum brought forward, now amounts to £2,054 for the first 
24 years! working. 

Colwyn Bay.—The estimates of the electric lighting department 
were presented to the Council on Tuesday, the estimated profit for 
the current year being £885. The charge for current for public 
lighting has been reduced from 43d. to 4d. per unit. 


Orediton.—The Council have sanctioned the use of overhead 
wires for the supply of electric current in the district. 


Dalkeith.—As the Council refuse to guarantee a minimum 
number of hours during which they will take current for public 
lighting from Crompton & Co., the lessees of the Council's electric 
lighting powers, Messrs. Crompton, who propose 8,000 hours per 
annum as & minimum, remind the Council that under an agree- 
ment of February, 1902, they are bound to enter into a contract for 
10 years’ lighting upon terms to be agreed or settled by arbitration. 

Darlington.—The official inspection of the electric tramways 
will take place after Whitsuntide. 

Denmark.—It is announced that the first electric railway in 
Denmark is to be constructed on the island of Zealand. The line will 
be 56°51 miles in length, and will extend right across the island. 

Devonport.—The income of the electricity undertaking for the 
past year was £12,412, against £9,441 in the previous year. The 
actual profit on the vear's trading was £1,915, but the deficits from 
previous years (£2,478. 14s. 9d.) and £556 disallowed by the Local 
Government Board, turned this into a deficit of £1,119. 


Durban (Natal).—The Council recently decided to supply private 
consumers with electric current for power at £5 per horse-power and 
2d. per unit, or at a uniform charge of 4d. per unit. Consumers under 
the former system are to receive 15 per cent. discount on all current 
consumed beyond 3, 000 up to 10,000 units per month, and 35 per 
cent. on current consumed beyond this quantity. 


Dutham.— The Board of Trade have struck out the clause agreed 
upon by the promoters of the Bishop Auckland, Shildon and Spenny- 
moor tramways and the Durham County Council for the payment 
by the former of an annual way-leave of £50 on the ground that the 
proposal is contrary to practice.. The promoters being willing to 
pay the amount, it was decided to draw up a formal agreement. 

On the motion of Councillor Hopper the Council have protested 
against the granting by the Board of Trade of a provisional order 
for electricity supply to a company in the eastern part of the county 
for 42 years, and have requested local Members of Parliament to 
resist the confirmation of the order, as the Council have under 
consideration & scheme of electricity supply for the county. 

East Barnet.—The Council have sealed a 14 years' agreement 
with the North Metropolitan Electric Power Supply Co. for 
electricity supply. 

Edinburgh.—The Electric Lighting committee recommend the 
Council to reduce the charge for electric current for private lighting 
from 34d. to 33d. per unit. 

Electric Driving of Works.—Messrs. John Rogerson & Co. of 
Stanner’s Close Steel Works, Wolsingham, have placed a contract 
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with Bruce Peebles & Co. for the supply and erection of generating 
plant and electric motors for the electric lighting and driving of 
their works. There will be three Lancashire boilers, two 150kw. 
high speed engines direct-coupled to polyphase generators, 13 motors, 
60 arc lamps, &c. 


Blectric Power in Dockyards.—4A site has been acquired near 
Priddy's Hard for the Admiralty generating station for the supply 
of electric power and light for all the workshops and dockyard at 
Portsmouth, Priddy's Hard, the Royal Clarence Victualling Yard, 
Forton Barracks and the Government buildings at Gosport. 


Electricity in Gold Mining.—At the recent meeting of the 
Um Rus Gold Mines of Egypt (Ltd.), the chairman (Mr. J. Harvey) 
said the milling, &c., plant, which had been ordered, would be 
driven electrically, this being found to be more economical than 
other systems. "The winding and compressing plants would also be 
operated by electric power. 


Exhibition at Wimbledon.— There was opened on Wednesday, at 
the Worpole Hall, Worpole-road, Wimbledon, Surrey, by Mr. G. L. 
Apperson, J. P., I. S. O., chairman of the District Council, an interesting 
and instructive exhibition of electrical apparatus, fittings, accessories, 
&c., which have been brought together under the supervision of Mr, 
H. Tomlinson-Lee, the energetic chiefelectricalengineertothe District 
Council. The object of the promoters of the exhibition is, of course, 
to demonstrate the many domestic uses to which electricity can now 
be applied, and the efficiency and beauty of the fittings and fixtures 
which can be supplied to meet public requirements. Support has 
been accorded to the project by many local firms of electrical 
engineers and contractors, as well as by prominent manufac 
turing and supply houses. In the former category may be 
mentioned Messrs. P. J. Buddery & Co, Spearing and Stark, 
Whitehead Bros., Oates & Co., A. How & Co., and the makers 
of the Foster patent hot-wire arc lamp (Messrs. Foster & Co.). 
Messrs. Whitehead & Co. have a fine exhibit, embracing a large 
variety of plain and ornamental electric light fittings, electric 
heating, cooking and ventilating apparatus, and useful domestic 
sundries such as radiators, cigar lighters, &c. At Messrs. Buddery’s 
stand are shown electric lighting and heating fittings and apparatus 
and some small motors driving domestic and workshop machinery. 
Motors, too, form the principal attraction at Messrs. Spearing and 
Stark’s stand, and motor-car appliances at that of Messrs. Oates & 
Co. Electric novelties and lighting fittings are well displayed by 
Messrs. How & Co. Messrs. Foster & Co.'s display of arc lamps, &c., 
merits more detailed notice, but it willsufficeto say here that the Foster 
lamp has an interest for supply station engineers beyond, perhaps, 
any other exhibit at Wimbledon. These lamps are shown running 
on both continuous and alternating-current circuits, and the 
method of changing over from one to the other circuit is shown. 
Amongst the manufacturing and supply houses represented are the 
Langdon-Davies Electric Motor Co. (a good show of motors, some 
employed driving boot-making and finishing machinery, band and 
circular saws, &c.) ; the Simplex Steel Conduit Co. (“ Simplex fit- 
tings of all kinds); the Dowsing Radiant Heat Co. (luminous 
radiators, electro-medical appliances, and a separate room equipped 
with appliances for demonstrating the Dowsing radiant heat and light 
treatment. A very interesting exhibit) ; the Conduit and Insulation 
Co. (conduits, switches, &c.); the General Electric Co. (the actual 
manufacture of Robertson " lamps is shown, and a large exhibit of 
telephones, electric light fittings, apparatus, &c.); the Linolite Co. 
(à specially constructed stand designed to demonstrate the 
special adaptability of Linolite strip and apparatus to shop window 
illumination, &c. This also is a very attractive exhibit). At the 
stand of the Sir Hiram Maxim Electrical and Engineering Co., besides 
show “cases of Maxim lamps and fittings, arc lamps, &c., 
there is given a practical demonstration of Hunter’s patent 
electric candle lamp. The inventor is well known in elec- 
trical circles, and his system is the nearest approach to real 
candle lighting in appearance ever yet placed upon the market. 
We have previously mentioned this system in describing a list sent 
out by Messrs. Donnella & Co., of Mortimer-street, London, W. 
At Wimbledon the demonstration is very effective and is calculated 
to bring this system of table decoration prominently to the front. 
We understand that large orders are being filled for the wire-woven 
felt and accessories which are alone required in connection with the 
system where electric current is available. Messrs. Dick, Kerr & 
Co. have sent an exhibit in the form of a model electric tramcar, 
which naturally attracts attention in a district so far unprovided 
with this popular means of transit. The exhibition will remain 
open, we understand, until May 28. 


Fatality.—The inquest into the circumstances attending the 
death of a child named Irving, who, as stated in The Electrician 
last week, was killed on the North-Eastern Railway, was held on 
Thursday last :— 

The father of the child said that his son's left leg was burnt to the bone 
and his cheek singed, but as there was a smile on the child's face witness 
thought he must have been killed instantly. The line was not, he con- 
sidered, &dequately protected, being only separated from the road by an 


open horizontal fence, which afforded no more protection than under the 


old system. 
The train driver, who found the boy, said he had undoubtedly bee 


killed by electric shock. He (witness) had never seen anyone on the line 


there previously. 
A verdict of accidental death was returned, the jury recommending that 


more protection should be afforded by the company, on whose behalf it 
was stated a military fence had been erected in some places on the line. 

Faversham.— The Municipal electricity works are approaching 
completion, and a formal inauguration ceremony is being arranged. 

Finchley.—For the half-year ended March 81 there was a deficit 
of £800. 18s. 4d. on electric lighting account. 

The electrical engineer (Mr, E. Calvert) having reported to the 
Council that the continued drought of the past few weeks was 
causing inconvenience in connection with the water supply at the 
generating station, the Electricity committee recommended that 
Mr. Calvert be authorised to expend £25 in making trial borings for 
water. This recommendation was approved, as also was one in 
favour of wiring the new workmen's dwellings at a cost of £245 
and to purchase prepayment meters for these buildings for £250. 

Fremantle (W. Aastralia).—The ratepayers of Fremantle and 
East Fremantle have authorised the local authorities to raise 
£100,000 for electricity supply works and electric tramways. The 
consulting engineers (Messrs. Shaw and Diamond) estimate the 
annual receipts from the tramways at £19,850 and from electricity 
supply at £11,298. 15s., the net profit being £3,182. 15s. 4d. 

Fulham (Gondon).-—The accounts of the electric lighting under- 
taking are reported to show that the previous transfer from the 
general rate account was not expended by an amount of £1,176 
owing to the unexpectedly heavy consumption of electric current 
during the March quarter. This sum, together with the saving on 
the previous rate provision (£1,665), gave a surplus of £2,841. The 
Borough Council have applied £2,800 of this sum to forming a 
machinery, maintenance and reserve account. 

The electrical engineer (Mr. Arthur J. Fuller) has been authorieed 
to have the Western Hospital connected to the mains. 


German Electrical Bnterprise.—In a recent report upon German 
trade and industry it is stated that recent amalgamations in the 
incandescent lamp branch has led to an improvement in the industrial 
position, the demand for lamps having increased and prices gradually 
improved. Amalgamations in other branches, it is claimed, have 
been similarly successful. Some anxiety is, however, expressed as 
to how the enlarged works resulting from these combinations are to 
be kept in full and lucrative employment. It is urged that there is 
little prospect of the installation of new central supply stations, and 
that the demand for electric tramways is on the wane, from the 
fact that it has been found that towns with less than 40,000 inhabi- 
tants do not provide remunerative traffic for the tramways. There 
are at present only nine towns in Germany, with 40,000 inhabitants 
and over, which remain unprovided with electric tramways. The 
hopes of the industry are stated to be in the direction of the supply 
of plant and apparatus for the mining industry and in the con- 
version of existing short steam railway lines to electric traction. 


German Exports —The exports of German machinery for 1908 
were of higher value than for any year since 1900, and exceeded in 
number any previous return. 13,575 machines were exported, 
valued at £1,086,000. The export of turbines was on a largely 
extended scale, the total being 1,985 machines. There was a small 
decrease in boiler exports and also in machiue tools compared 
with 1902. 


Golborne.—Lancashire Electric Power Co. have informed the 
District Council that they will be able to supply electric 
current in January, and have asked the Council to take & supply 
in bulk or to consent to direct supply to private consumers by the 
company. 

Gravesend.—The Council have fixed the charge for electric 
current for power at 5d. per unit for the first hour’s maximum 
demand and 1d. after. Inquires are being made by the Council on 
the subject of free wiring and prepayment meters. 

Halifax. — The Tramways committee recommend the Council to 
construct in the near future a tramway from Brighouse to Bailiff 
Bridge, and to again apply for powers for a line down Salterhebble 
Hill, with a view to constructing a line to Elland, via West Vale. 

Hampstead.—The Lightingcommittce are reporting upon systems 
of charging for electric current. The income of the electricity 
department for the quarter ended Lady-day was £57,710. 12s. 6d., 
compared with £47,332. 13s. 5d. for the corresponding period of 1903. 

Hanley.—Plans for extending the Potteries Electric Traction 
Co.'s lines have been approved by the Council. 


Harrogate.—The following reductions ın price of electric current 
are recommended by the Lighting committee :—Flat rate, from 6d. 
to 5d. per unit for lighting ; demand indicator system, 6d. and 2d. 
(1nstead of 6d. and 8d.) for lighting and IId. (instead of 2d.) fo: power. 

Hornsey.—The Electricity supply committee have addressed a 
communication to builders and property owners in the borough on 
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the question of wiring new buildings and premises. Arrangements 
have already been made for wiring 800 houses in course of erection. 

Mr. G. H. Baker, has been promoted to the rank of station 
superintendent, and Mr. S8. M. Teal, wiring inspector, has been 
appointed distributing assistant. 

Hotel Lighting.—In the published particulars relating to the 
new block of buildings occupied by the Savoy Hotel, London, pro- 
minence is given to the extensive and complete system of electric 
lighting which has been adopted. The wiring work for electric 
light, electric bells and telephones, has been carried out by Messrs. 
Strode & Co., the wiring throughout being on the conduit system, 
solid-drawn steel tubes screwed together being employed. There 
are over 100 main distributing switchboards of the latest design, 
the switches being marble mounted and enclosed in cast-iron cases. 
The system throughout is fireproof and watertight. There are over 
150 miles of cables and wires drawn into the conduits for lighting 
over 6,000 lamps. The electric bell system, which is most elabo- 
rate, comprises over 2,000 pushes. The electricity generating 
station has been equipped by the British Westinghouse Co., 
the plant, &c., put in by this company including 21 electric pas- 
senger, luggage and service lifts and a complete system of artificial 
ventilation electrically operated. The generating plant consists of 
five turbo-generators of a total capacity of 900kw. The boilers are 
by Messrs. Babcock and Wilcox, who have also supplied boilers for 
heating the water for baths and other purposes, heating the hotel 
and for cooking. The boilers are fitted with Babcock and Wilcox 
chain-grate stokers, and the furnaces are fed by means of coal- 
conveying apparatus. 

Hove.—The Council have referred back the recommendation of 
the Electric Lighting committee to take electricity in bulk from the 
Hove Electric Lighting Co. 

Huddersfleld.— The Council decided on Wednesday to reduce the 
charge for electrical energy for power to 2d. per unit for the first 
two hours and ld. afterwards. If a consumer guarantees to use a 
motor at half its full load for eight hours per day (800 days per 
annum) the charge for current vill be 1d. per unit. 


International Electric Power.—It is stated that official per- 
mission has been granted to an Italian firm to import into Italy, 
free of duty, electric energy generated at a station on Swiss 
territory and transmitted over cables into Italy. In granting this 
permission the Italian Minister of Finance is stated to have inti- 
mated that no provision has been made in the Italian tariffs for the 
taxing of imported electric energy. 

Islington (London).—In August last the Council made an order 
. reducing the permanent staff of the electricity department to 86 
men, ai a total weekly wage of £154. This was found insufficient 
and temporary hands had to be engaged. At present (including 
temporary hands) 107 employés are engaged and the weekly wages 
bill is £195. The Lighting committee have increased the per- 
manent staff to 108 and the wages to £199 & week; and the con- 
sideration of the suggestion of the electrical engineer (Mr. Gay) 
that a graduated scale of pay be adopted for the staff generally has 
been adjourned for the present, except in the case of the technical 
officers, who are already placed upon a scale, and whose maximum 
salaries the committee consider should be increased. 

Keighley.—The Council have decided to use 21 250 c.p. Nernst 
lamps for the lighting of Cavendish-street, estimated to cost £96 
per annum. 


Kings Norton and Northfleld.— An inquiry was held on Tuesday 
into the application of the Council for sanction to borrow £9,000 for 
refuse destructor works. 

Kingston-on-Thames.— There is a net profit of £60 on the past 
year’s working of the electricity undertaking 

Leeds-Guiseley Tramways.—A proposal made by the Leeds 
Tramways committee for the extension of the Leeds municipal 
eleetric tramways to Guiseley is under consideration. 

Leeds.— The accounts of the electric lighting department for the 
year to March 25 have been submitted to the Lighting committee, 
and show income (after providing for bad and doubtful debts, &c.), 
of £75,671. 10s. 6d. (against £56,018. 15s. 11d. in previous year) 
from sale of electricity, including £65,656. 15s. 9d. from private 
lighting, £1,107. 6s. 3d. from street lighting, and £8,907. 9s. 1d. from 
power and heating. Generation expenses were £14,067. 8s. 7d., 
cost of distribution £2,965. 8s. 6d., rents and rates £1,951. 6s. 7d.; 
and management expenses came to £5,091. 3s. 4d., insurance 
£308. 6s. 2d., expenses incidental to raising and administration of 
loans £1,028. 19s. 6d., sundry charges incidental to change of vol- 
tage and of system of supply £770. 16s. 3d. The gross profit was 

£49,537. 78. 1d. (against £36,659. 9s. 4d.), and, after paying interest 
(£26,087. 5s 4d.) and putting aside £20,019. 11s. 8d. for redemption 
of debt, the surplus profit was £3,480. 10s. 1d., against £1,888. 11s. 
The total capital expenditure is £752,508. 16s. 3d., an increase of 
£80,097. 11s. 8d. for the year. 6,271,186 units of electric current 
were sold at an average price of 2:00d. per unit, compared with 
4,448,650 units at an average price of 3:02d. in 1902.8. The 
expenses per unit, including interest and sinking fund were 2°77d., 


compared with 2°95d. in the previous year, the surplus per unit 
being 0°13d. and 0'07d. respectively. 

The receipts of the municipal electric tramways were £280,562. 
16s. 9d., against £265,010 16s. 7d. in 1902.8. After deducting 
expenses there was a gross profit of £131,667. 18s. 2d., compared 
with £119.885. 18s. The net profit was £85,312. 14s. 4d. 


Leyland.—The Council have applied for an extension of time for 
carrying out their provisional electric lighting order, which expires 
in June. 


Lichfield. — The Board of Trade have deferred until March 81 of 
next year consideration of the Council's application for a supple- 
mentary provisional order to enable them to supply electricity 
outside the city boundaries. 


Light Railways.—The report of the Light Railway Commis- 
sioners on their proceedings for the year 1908 and the report of the 
proceedings of the Board of Trade under the Light Railways Act, 
1896, have been issued. 

On Dec. 31, 1902, 16 orders were before the Board for confirmation ; 
12 of these were confirmed during the year, one was withdrawn and three 
are held over. Thirty-nine fresh orders were submitted by the Com- 
missioners for confirmation, and objections were lodged to most of them. 
Twenty-six of these orders were confirmed, making 88 orders in all during 
1908. Confirmation was refused in one case and the remainder (12) were 
under consideration on Dec. 31, but two have since been confirmed. 
Since the last report the Treasury have conditionally agreed to make 
advances of £945 for the Dornoch scheme, in addition to £14,000 pre- 
viously promised, and of £2.000 for the Elsenham, Thaxton and Bardfield 
light railway, in addition to £19,250 previously promised. Since the 
passing of the Light Railways Act, 459 applications (including amending 
orders) have been lodged with the Commissioners ; 255 orders were sub- 
mitted to the Board for confirmation, 11 applications have been approved 
and are under settlement and 169 applications have been rejected or with- 
drawn. Six applications have been deferred and 16 (out of 17) new 
applications made in November last remained to be considered at Dec. 31. 

The Light Railway Commissioners further considered on Tuesday 
the scheme for the construction of the proposed Hayling Island 
light railway and conveyor bridge. : 

Blackpool and Garstang Light Railway Co. give notice of intention 
to apply for an order to extend the time limited by their 1901 order 
for the completion-of the railways, &c., and to change the name of 
the company. Objections to the secretary, Light Railway Com- 
mission, 54, Parliament-street, London, S.W. 


Liverpool.— The resident electrical engineer (Mr. Alfred Clough) 
reports that the supply of electrical energy for lighting, power and 
tramways during March amounted to 2,664,467 units, compared 
with 2,178,473 in the corresponding period of last year. The units 
supplied from Jan. 1 to March 81 were 7,646,089, against 6,332,658. 
The Electric Power and Lighting committee recommend that appli- 
cation be made for sanction to the borrowing of £400,000 further for 
extensions. 


London Oounty C»uncil.—At Tuesday's meeting the Finance 
committee reported having received an application for a loan of 
£5,000 from Woolwich Council for assisted wiring of consumers’ 
premises for electric lighting, and the letting electric motors and 
other appliances on hire. Woolwich is the only metropolitan 
council empowered to supply and let on hire these fittings. The 
Borough Council had not supplied information as to how the £5,000 
would be applied, and therefore the committee only recommended 
that £1,000 be lent pending further particulars, the period of 
repayment to be spread over eight years. 

Tramway Works.—It was agreed to expend £22,190 on capital account 
in the erection of tramway car sheds at Camberwell. A supplemental 
estimate of £4,500 in connection with roadwork for plate-laying for the 
Tooting to Westminster section of the Council’s tramways was approved; 
and it was resolved to expend £1,500 in connection with the erection of 
car sheds, &c., for the proposed electrification of the northern tramways. 

It was reported that Mr. A. P. Trotter (Board of Trade) had inspected 
the Council’s sub-stations at Camberwell and New Cross to which current 
at high pressure is supplied for working portions of the tramways, and 
aj report had since been received containing certain recommendations 
as to the meana to be taken for insuring the safety of persons using the 
buildings and also the prevention of fire. | 

Electrification of the Northern System of Tramways.—The Board of 
Trade has expressed approval in principle of the proposed underground 
conduit system of electric traction for St. John-street, St. John Street- 
road and Rosebery-avenue, and for the reconstruction of the first sections 
(about 22} miles of single line) of the Council’s northern tramways. 
The Board's final approval is withheld until certain outstanding questions 
of detail are settled, . 

Local Authorities and the Supply of Electric Fittings. — The Highways 
committee reported on the question of London local authorities being 
empowered to supply fittings, &c., for electric lighting and to borrow 
money for that purpose, and recommended that application be mide to 
Parliament next session to enable this to be done. 


Lowestofc.—The Council have adopted a flat rate of 5$d. per 
unit for electric current for private lighting. 


Lynn.—Sanction has been received to the borrowing of £7,979. 
out of £11,500 applied for, for electric lighting extensions. There 
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are at present about 470 private consumers connected, representing 
the equivalent of about 19,000 8 c.p. lamps. 


Maidstone.—The net profit on the electricity undertaking for 


the March quarter was £317. 14s. 7d., after providing for all charges. 


Middlesbrough.—An inquiry was held on Tuesday into the 
Vii of the Corporation to borrow +£20,000 for electric 
lighting extensions. ' 


National Electrical Contractors’ Association.—The annual 
general meeting of the Northern Section was held at Leeds on 
Saturday. The president (Mr. E. C. Wallis, of Leeds) was in the 
chair and representatives were present from Newcastle, Leeds, 
Huddersfield, Manchester, Blackburn, Liverpool. In moving the 
adoption of the report and balance-sheet, 

Mr. Wallis said there were at present 64 members. The main work 
done had been the perfecting of the scheme for the reconstitution of the 
Association as an incorporated body, and the final settlement of the terms 
of the agreement with the National Electrical Manufacturers’ Association, 
which had been in operation since Jan. 1, and which had already been 
of very material benefit to the members. Several bills, involving 
encroachments on private electrical enterprise had been successfull y 
opposed. The question of the education of workmen was discussed, and 
schemes for the provision of correspondence classes and co-operation 
with local education authorities were referred to the Council for con- 
sideration. A survey of the work done in opposing the abuse of muni- 
cipal trading was presented. Special reference was made to the powers 
asked for by many Corporations to supply, fix, let on hire, &c., electrical 
apparatus, wires, and fittings on the premises of consumers, and it was 
pointed out that it was not to the best interests of the trade in general to 
oppose these, but to ensure the insertion of the “ Ealing" clause, which 
provided that the Corporation might adopt such schemes, provided the 
actual work was carried out through & bona fide electrical contractor. 
The question of a standard specification for wiring of buildings was 
brought forward and Mr. Rawlings (London) reported that the specifica- 
tion was in the press, and would soon be available for the use of members. 

The new chairman is Mr. J. McDermott (Manchester). 

At the dinner given on Friday by the Leeds Branch of the 
Northern Section of the Association Mr. E. C. Wallis presided, 
and was supported by Mr. P. N. Hirst, chairman-elect of Leeds 
branch, and representatives from Leeds, Bradford, Huddersfield, 
Sheffield, Nuneaton, Newcastle, Liverpool and London. 


Newcastle-on-Tyne.—The annual report of the general manager 
of the Corporation tramways (Mr. Le Rossignol) states that the 
total receipts for the year ended March were £185,027, total 
expenditure £121,545. 

The car mileage was 4,059,907. Interest and sinking fund absorbed 
£51,534, and the balance was £3,991, compared with £18,000 last year. 
The estimated income for next year is £209,700, expenditure £139,125, 
and, after payment of interest and redemption, the estimated balance is 
£5,841. Mr. Le Rossignol recommends the abolition of $d. workmen's 
fares, as otherwise it will be impossible to realise the income per car- 
mile assumed in making up the estimates, and the balance of receipts 
over expenses and capital charges will be reduced, if not extinguished. 
Mr. Le Rossignol states that it costs about 1d. to carry a passenger 
1j miles, and every passenger carried that distance for 4d. results in a 
dead loss to the tiamways. 39,715,120 passengers were carried last year, 


The] Welbeck-road tramway extension was opened for trattic 
yesterday. i 


Newton Abbot.—The Board of Trade have refused to insert in 
the Urban Electric Supply Co.'s provisional electric lighting 
(extension) order a clause embodying the agreement between the 
company and the Council fixing the price of current at 7d. instead 
of 8d. per unit for a certain number of hours per quarter and 3d. 
oe of 4d. per unit when the maximum number of hours is 
reached. 


Northampton.— The directors of the Northampton Electric 
Light and Power Co. have refused the offer of ihe Council to pur- 
chase the company’s undertaking for £100,000 on condition that 
payment was deferred for four vears, interest being payable mean- 
while at 34 per cent. 


_ North-Eastern Railway.—A 15-minute service of electric trains 
is now 1n operation on this company’s line between Newcastle and 
Tynemouth. 


Norwich.—The receipts of the electricity department for the 
year ended March amounted to £26,972, against £98,782 in 1903 
and £28,192 in 1902. 1,819,708 units of electric current were sold, 
against 1,481,179 in the previous year. The year's working left a 
trading balance of £15,147. 10s., out of which interest (£8,030) and 
gai fund instalment (43,527) have been paid. 

Mr. E. Wild, chairman of the Electricity committee, on Tuesday, said 
the balance to credit of the committee at the end of their first year’s 
operations as a municipal undertaking was £4,432, and this, with £5,365 
from the previous year, they proposed to form a suspense account for the 
8 of special charges, including cost of obtaining their electric 
lighting act, of changing the pressure from 220 to 440 volts, &c. The net 
result was a balance of £4,432 to the good, and he knew of no corpora- 
e or company that had shown a better result in the first vear of 
trading. 


Obituarg.—The death has occurred of Mr. Wm. Hy. Robson, of 
the firm of Maund and Robson, electrical engineers, of Corporation- 
street, Southport. Mr. Robson was only 41 years of age. 


Overhead Telephone Wires.—Harpenden Council have reiter- 
ated their objection to the erection of overhead telephone wires by 


the Postmaster-General. 


Paisley.—-The first section of the electric tramway system was 
officially inspected on Friday last. 


Penge (Gondon).—At the last Council meeting a suggestion was 
made that public electric lighting should be adopted. The clerk to 
the Council said the provisional order for the district owned by a 
company had expired, and the Council were now entitled to ask for 
its revocation. 


Plymouth.—The annual returns and estimates of the tramways 
and electricity undertakings have been issued. 

On the tramways the total expenditure for last year was £27,960, total 
income £31,993. The estimates for the current year are: Expenditure 
£32,644, income £33,808. The electricity accounts show an expenditure 
of £18,246, income £19,165, leaving a profit of £919, which has been 
added to reserve. For the current year expenditure is estimated of 
£19,487, and income at £20,700, an anticipated profit of £1,218. Last 
year £2,276 was also applied to wiping off arrears of or suspended sinking 
fund, in addition to the annual sinking fund charge of £1,680. 


Poplar (London).—The Electricity committee have decided to 
adopt raising and lowering gear for trimming arc lamps in substi- 
tution of tower ladders at a cost of 60s. per lamp (total £960). The 
net saving (after meeting interest and repayments of capital) will 
be £364 per annum. 


Portsmouth.—The salary of the tramway manager (Mr. W. R. 
Spaven) has been increased from £350 to £400, with an ultimate 
increase to £500 a year by annual increments of £50. 


Radcliffe.—The charge for electric current has been fixed at 5d. 
per unit for lighting and 2d. for power. 


Rosario (Argentina).—Amongst the recent public works exe- 
cuted in this city is the placing underground of all the electric 
lighting and power supply cables. 


Salford.—' The municipal electric tramways are being extended 
to the Eccles boundary at Alderforest, making a junction with the 
South Lancashire system. | 


Sheerness.— Ilie Sheerness and District Electric Power and 
Traction Co. have declined to water their tramway track. The 
Council have offered to provide a tank and water free of charge if 
the company will affix a sprinkler to the trams. 


Shoreditch (London).— On Tuesd.y the Lighting committee 
reported having acquired certain property at £2,700 in order to 
avoid an action for alleged blocking of ancient lights and obstruct- 
ing right of way and an injunction to restrain an alleged nuisance 
from vibration and noise caused by machinery and coal bunkers in 
the erection of the new generating station. 

The Highways and Lighting joint committee reported having ascertained 
that the most effective way of determining the value of the steam supplied 
by the destructor to the electricity department is to take a special test of 
about 8 hours’ duration of the generating plant when coal only was 
being used. At the end of the test the amount of electricity generated 
is noted, also the exact quantity of coal used, and the result was to fix 
the cost of generating electricity at per unit with coal as fuel, taking 
the average contract price of coal for the time being. This will provide 
the basis on which to calculate the sum due to the destructor for any 
particular period, as by deducting the units of electricity generated by 
coal from the total units generated in the period, the number of units 
whicb have been generated by refuse will remain, and these will be paid 
for at the rate determined by the special tests. At recent tests this 
worked out at 0'9d. per unit. 

The report was adopted. 

It has been decided to hold in the autumn an exhibition showing 
the application of electric power to the staple trades of the borough. 


South London Tramways.—The arbitrator (Mr. H. Graham 
Harris) has issued his award in the arbitration as to the value to be 
placed upon the undertaking of the London, Deptford and Green- 
wich Tramways Co., acquired by London County Council. The 
amount is £91,363. The company's valuation was £105,000, and 
the Council offered £53,000. 


Spain.—It has been estimated that there are at the present time in 
Spain over 1,000 works generating electric current for lighting and 
power, and that in these works over 2,000 generating sets are 
installed. A large proportion of the capital for this enterprise has 
been obtained from Bilbao. Many of the companies working these 
electricity undertakings are using water power. Two of the com- 
panies established in Bilbao are now engaged endeavouring to 
utilise 20,000 H P. from neighbouring waterfalls for the town supply. 
This is in addition to the steam plant used by five companies 
already engaged in supplying electric current in Bilbao. Besides 
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these sources of supply, there has been a co-operative movement 
amongst certain consumers, and a generating station is actually 
being built for supplying members of these co-operators with electric 
energy. 

In 1908 Bilbao imported 58,336 incandescent electric lamps, com- 
pared with 224,806 in 1902. Of the first-mentioned number, less 
than 400 came from the United Kingdom, the bulk being imported 
from the Netherlands. 

The electric tramways at Hernani (6} miles in length) have been 
running since last summer with very satisfactory results. A double 
line of tramways is being constructed between San Sebastian and Irun. 

Stafford.—The electric lighting accounts were passed by the 
Council on Tuesday. The income was £2,879, expenditure £1,332, 
gross profit £1,547 to meet interest and sinking fund (£1,852). 
The Gas and Electricity committee have placed £400 to depre- 
ciation fund for renewal of cables and £211 for renewal of battery. 
The total deficit is £963. 

Standish (Lancs.)— The Council are in favour of the intro- 
duction of electricity supply, and negotiations are to be opened with 
the Lancashire Electric Power Co. 

Stirling.—The Council have applied for sanction to a loan of 
£4,300 for electric lighting extensions. 


Telephone across Lake Baikal (Siberia).— To facilitate traflic 
across Lake Baikal, which at this time of the year is always con- 
siderable, and owing to the war between Russia and Japan is now 
heavy, a telephone service is provided from shore to shore. The 
length of line is about 25 miles. 


Telephone in Germany.— It is stated that the total capital cost of 
the German Federal telephone system to March last is £12,000,000. 
Wurtemberg and Bavaria are not included in this system, these 
kingdoms having their own independent telephone service. Of the 
telephone trunk lines the longest is between Berlin and Paris, 
742 miles, Berlin to Budapest coming next with 612 miles, Berlin 
and Memel 598 miles, Berlin and Basle 577 miles. In addition to 
these there are the following connections all exceeding 300 miles in 
length: Hamburg to Copenhagen, Frankfort to Paris, Frankfort 
to Hamburg, and Berlin to Dortmund, Düsseldorf, Essen, Frank. 
fort, Cologne, Munich, Gleiwitz and Konigsberg. The line between 
Berlin and Frankfort is the one most used, the number of commu- 
nications averaging nearly 500 per day. Between Berlin and 
Cologne the number is 243, Berlin and Vienna 118, Berlin and 
Düsseldorf 116. Between Berlin and Paris the average is 65 
communications daily. 

TyBemouth.—4An inquiry was held on Wednesday into the appli- 
cation of the Corporation to borrow £15,000 for electric lighting 
extensions. 

The borough electrical engineer (Mr. C. Turnbull) explained the 
necessity for extensions of plant and mains. In the first year they had 
sold 482,000 units of electric current, in the second 820,000 and in the 
last year 1,103,000 units. In addition, they had motors equivalent to 
525 H. . connected, and applications for lighting and power were coming 
in rapidly. For Cullercoats they would take current in bulk from a local 
company, but they would lay down their own distribution system. 


U.S. Exports.— In a recent return of the principal articles of 
export from New York during 1903, electrical instruments represent 
a value of £767,000, compared with £637,000 in 1902. Electrical 
machinery stands for £566,000, compared with £808,000 in 1902. 


Water Power in France.—Application has been made to the 
French Legislature for sanction to employ the water power of a lake, 
1} miles wide, situated on a high point in the department of the 
Ardéche, for the purpose of generating electric power for lighting, 
not only St. Etienne, but all the principal towns in the department 
of the Loire. This echeme is in addition to the electricity supply 
project belonging to the municipal authorities of St. Etienne, and is 
promoted by M. Mallet, of St. Etienne. It is anticipated that 
20,000 H. p. will be available from the Ardèche waters. 


West Bromwich.—For the year ended March 81 the total 
revenue of the electricity department was £9,318. 5s. 11d., and the 
expenses (including interest and sinking fund) were £7,772. 8s. 8d., 
leaving a profit of £1,545. 17s. 3d. 1,253,188 units were generated, 
compared with 866,263 in previous year; 791,353 units were 
supplied to the tramways department, against 105,947 ; 271,096 to 
private consumers, compared with 178,308. The total maximum 
supply demanded was 788kw. ; the capacity of the plant installed is 
1,150kw. The total works costs were 1d. per unit, compared with 
1-81d. in the previous year, and she average price obtained per unit 
sold was 2°02d., against 2°31d. No account is given of £423. 16s. 1d. 
received from free wiring installations and motors, as this is devoted 
to the reduction of capital expended on these items. The net profit 
will be carried forward as a reserve or depreciation fund. 


West Ham.— The Education committee are obtaining tenders for 
wiring and fitting up the West Ham Park Schools for the electric light. 


Wrexham.—An inquiry has been held into the application of the 
Council to borrow, among other sums, £5,600 for extensions of 
electric lighting cables. 


Yarmouth.—For the year ended March the total receipts of the 
tramways were £7,876. 4s. 6d. and the expenses £5,988. 14s. 8d., 
balance £1,987. 9s. 10d. Adding balance due for previous year 
(less sinking fund arrears) and after paying £1,569. 19s. 9d. for 
interest and £582. 6s. 2d. for sinking fund, the balance was 
£191. 3s. 4d. 


TRADE NOTES AND NOTICES. 
TENDEBS INVITED. 


Exeter Corporation invite tenders for the construction of per- 
manent way and paving (including copper bonding) of about 4 miles 
of tramway, single line, with passing places; overhead electrical 
equipment of lines and car-shed ; supplying and laying insulated 
cables and stoneware conductors; and for supply and delivery of 
12 double-deck single-truck motor cars. Specifications, &c., may be 
inspected but not obtained at the offices of the consulting engineer 
(Mr. J. Edward Waller, M.Inst.C.E.), 29, Great George-street, 
Westminster, S.W. Specifications, &c., can be obtained and 
plans inspected at the office of the city engineer and surveyor 
(Mr. Thomas Moulding), Municipal Offices, Southernhay West, 
and at the offices of the city electrical engineer (Mr. H. D. 
Munro), New North-road. An advertisement contains further par- 
ticulars. "Tenders to the town clerk (Mr. George R. Shorto), 
Southernhay West, Exeter, by noon June 9. 


The directors of the North-Eastern Railway Co. invite tenders 
for telegraph apparatus and telegraph wire and line stores for six 
months ending Dec. 31, 1904. Further particulars are given in an 
advertisement. Forms of tender from the company’s telegraph 
superintendent (Mr. C. H. Ellison), and tenders to the secretary 
(Mr. R. L. Wedgwood), York, by 9 a.m. June 4. 

Tottenham Education committee invite tenders for providing 
and fixing fire alarm apparatus in each department of each of the 
provided schools in the parish of Tottenham. Plans, &c., may be 
obtained from the surveyor (Mr. W. H. Prescott), Coombes Croft 
House, 712, High.road, Tottenham. Tenders by noon May 80 to 
the clerk to the committee (Mr. W. Mallinson, Education Offices, 
Philip-lane, Tottenham. See also advertisement. 


Callender's Cable and Construction Co., Hamilton House, 
Victoria Embankment, London, E.C., require 20,000 to 50,000 blue 
tiles delivered at Kilmarnock. See also advertisement. 

The Scottish office of the May-Oatway Fire Appliances (Ltd.), 
49, Queen-street, Glasgow, invite tenders for wiring the installa- 
tions set out in an advertisement. Plans and specifications can be 
inspected from 26th to 28th inst. at the Scottish office, and also at 
the London officea, 92-94, Paul-street, Finsbury, E.C. Tenders for 
the Coats’ installatian by noon 31st inst., and for the two Edinburgh 
establishments by 25th inst. 

Handsworth Urban District Council invite tenders for the erec- 
tion of a generating station. Bills of quantities and conditions of 
contract (after 27th inst.) from the clerk (Mr. H. Ward), Council 
House, Handsworth, near Birmingham. Drawings, specifications 
and conditions of contract can be seen at (but not obtained from) 
the offices of the architects, Messrs. Henman and Cooper, 19, 
Temple-street, Birmingham. Tenders to the Council House by 
noon June 8. See also advertisement. 


Johannesburg Council invite tenders for insulated cables and 
bare overhead conductors and certain accessories. Specifications, 
&c., after May 30, from the consulting engineers (Messrs. Mordey 
and Dawbarn), 82, Victoria-street, London, S.W. Tenders must 
reach Messrs. Mordey and Dawbarn by noon July 4. An adver- 
tisement contains additional information. 


Shanghai Municipal Council invite tenders for a concession for 
constructing and working about 24 miles of electric tramways on 
the trolley system in the streets of Shanghai. Particulars from the 
Council’s London agents, Messrs. John Pook & Co., 63, Leadenhall- 
street, E.C., where also plans of Shanghai may be inspected. 
Tenders to the secretary of the Municipal Council, Mr. J. O. P. 
Bland, Shanghai, China, not later than noon July 30. An adver- 
tisement contains further particulars. 

The Lords Commissioners of the Admiralty are prepared to 
receive proposals from persons willing to submit for competitive 
trial range-finders, both large and small, for naval use. Conditions, 
&c., will be furnished to bona fide inventors or manufacturers of 
such instruments on application to the Director of Navy Contracts, 
Admiralty, London, S. W. Full descriptions of the range-finders 
proposed must be sent in by June 80. 

Kilmarnock Corporation invite tenders for overhead equipment, 
trolley wires, poles and brackets, &c., rolling stock, wiring of 
generating station and car shed. Tenders to the town clerk 
(Mr. W. Middlemas) before noon May 28. 

Warrington Electricity committee invite tenders for four mecha- 
nical stokers, water softener and purifier at their electric light 
station. Tenders to chairman, Town Hall, Warrington, by noon 
May 80. 
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Sunderland Corporation require one 500kw. three-phase induc- 
tion motor-generator for traction purposes, Tenders (addressed 
chairman of Electricity and Lighting committee) to the town clerk 
(Mr. Fras. M. Bowey) by noon May 27. 


London County Council invite tenders for two continuous coal and 
ash conveyors (gravity bucket type) at Greenwich electricity gene- 
rating station and for maintenance of same for 12 months. Tenders 
to the clerk of the Council (Mr. G. L. Gomme) by 10 am. June 14. 


Canterbury Lighting committee invite tenders for one Lancashire 
or dry-back marine boiler, superheater and steam pipes, one 800kw. 
steam dynamo, switchboard and connections, and extensions to 
economiser. Tenders to town clerk (Mr. Henry Fielding) by June 1. 

Hornsey Town Council invite tenders for condensing plant, water 
cooling apparatus, pipe work and valves, water softener and purifier, 
switchboard and connections. Tenders to the town clerk (Mr. F. D. 
Askey), 99, Southwood-lane, London, N., by 10:80 a.m. May 80. 

Erith District Council require tenders by noon June 18 for 
additions to and alterations at electric lighting station, and for steel 
bridge building and road diversion work in connection with the 
construction of electric tramways. 


Pontypridd District Council invite tenders for motors. Tenders 
to chairman of Electric Lighting and Tramways committee by 
noon June 4. 


Royton and Crompton District Council invite tenders for over- 
head equipment and cables. Tenders to chairman of the Tramways 
committee, Town Hall, Royton, by noon May 28. 


Fulham (London) Guardians require tenders by 80th inst. for 
work (wiring, bells, &c.) in connection with fire-alarm systems at 
the workhouse and infirmary. 


Wandsworth (London) Guardians want tenders by 26th inst. for 
overhauling fire alarms, electric bells, re-wiring, &c., at their 
infirmary. 

Birmingham Electric Supply committee invite tenders (until 
25th inst.) for excavation, concrete and brickwork for the foundations 
of the Summer-lane generating station. 


Kirkcaldy Lighting committee require tenders by noon 28rd inst. 
for extension switchboard panel and cable connections for 430kw. 
generator. 

Atherton District Council invite 
the free library. 


Maidstone Corporation Light Railways committee invite tenders 
for the privilege of advertising on tramcars and tickets. 


Coventry Corporation require tenders by 25th inst. for a 15-ton 
electric crane and for pipework. 


Southampton Corporation require 150 tons of steel rails, fish- 
plates, &c. Tenders by 2 p.m. June 6. 


Walthamstow District Council invite tenders by June 8 for stores 
for the electricity department. 


Batley Corporation require tenders for a superheater, steam pipes, 
&c., by June 2. 


St. Anne's-on-the-Sea Council require leadless cables for laying 
solid. Tenders by May 80. 


TENDERS REOEIVED AND AOOEP TRD. 


At a special meeting of the Dublin Lighting committee on Friday 
tenders submitted for the new set of electrical plant for the Pigeon 
House station were considered. Although a considerable number 
of tenders were received, only four were in accordance with the 
specification of the plant (polyphuse generator and exciter, conden- 
sing plant, pipe work and valves, switchgear, cables and connections, 
foundations and builders’ work). The following were the inclusive 
figures of the four complete tenders :— 

Lahmeyer Electrical Co. . £21,348 | General ElectricCo. .... £19,227 
Dick, Kerr & Co. ........ 19,417 | Electric Construction Co... 18,955 

A lengthy report from the consulting engineer (Mr. R. Hammond) was 
before the committee, in which it was pointed out that the equalising of 
certain requirements in connection with the pipe work, &c., would place 
the General Electric Co. lowest on the list, and Mr. Hammond recom- 
mended the acceptance of the tender of that company. The following 
alternative tenders were received on the basis of deferred payment, as set 
out in the report of the committee recently adopted hy the Corporation :— 
General Electric Co. Lahmeyer Electrical Co. .. £22,250 

(accepted) D £19,227 | Electric Construction Co... 21,789 
Steps are being taken to obtain the necessary sanction for borrowing. 


Poplar (London) Council have received the following tenders for 
(A) 8 miles of high-tension cable and (B) 4 miles telephone cable :— 
B. 


tenders by 25th inst. for wiring 


A. 

Western Electric Co. (recommended 496 

Johnson and Phillips ...... — | n gc 2906 
W. T. Glover & €Oo..................... 3,280 320 
Callender's Coo. was 3,232 800 
St. Helens Cable Co. ............ eects. 010 293 
Siemens Brothers & Co......... "m 2,930 280 
W. T. Henle „„ „ 2800 se sc 288 
British Insulated and Helsby Cables .... 2,760 .... 288 


For supply, erection and maintenance of storage battery Poplar 
Council have received the following tenders :— 


*Elec. Power Storage Co. D. P. Battery Co. ...... £2,275 14 
(accepted) .......... £1,860 0 A. B. P. Accumulator Co. 2,081 13 
Chloride Electrical | Tudor Accumulator Co. 1,972 0 
Btorage Co. ........ 2,771 0 Hart Accumulator Co... 1,937 12 
Northampton Batt. Co. 2,528 14  fBritish Battery Co..... 1,790 0 


* £114 per annum for maintenance. The charge for annual main- 
tenance in the remaining tenders varied from £88. 18s. to £180. + This 
tender provided for annual maintenance from £90 for first to £105 for 
fourth year, and t tender from £50 for first to £90 for fourth year. 


The Great Western Railway Co. have placed an order with 
Bruce Peebles & Co. for 5,000kw. in motor-generators, including 
10 400kw. sets and four 200kw. sets, spares and switch gear, all to 
the specification of the company’s consulting engineers, Messrs. 
Kennedy and Jenkin. 


Colchester Corporation have accepted the offer of a firm to pay 
£20 per car per annum for five years for the privilege of affixing 
advertisements to the Corporation tramcars, the cars to run on an 
average 50 hours per week each, the rent to be increased or decreased 
in the same proportion as the number of hours varied. 


Stockport Town Council have accepted the tender of S. Fiddes & 
Co. for Nernst lamps, that of the St. Helens Cable Co. for house 
cables, and that of Dick, Kerr & Co. for Belliss engine and tr action 
generator and steam separator at £2,971. 


It is announced that Gainsborough Corporation have recently 
accepted the Post Office tender for electric fire alarms at £46. 5s. 
per annum. Other tenders sent in ranged from £90 to £280 for the 
work required. 


The British Electric Plant Co. have received an order (through 
Messrs. D. Selby Bigge & Co.) for 25 electric motors, aggregating 
over 800 H. P., for the works of the Central Marine Engineering Co., 
West Hartlepool. 


Walsall Corporation have accepted the tender of Milnes, Voss 
& Co. to fit an electric tramcar as an experiment with their patent 
roof-cover at £80. | 


Epsom Council have accepted the tender of the Western Electric 
Co. for feeder cable at £667. 19s. 6d., distributors at £608. Os. 4d., 
pilot wire at £77. 6s. 10d., and other cables at £102. 10s. 


Birtley Iron Co. have placed an order with the Brush Co. tor a 
400kw. generating set for supplying current forlighting and power 
at their collieries. 


Messrs. W. A. Baker & Co. have placed an order with Messrs. 
Walker and Hodgetts for a 8-ton electric motor-driven capstan. 

Liverpool Corporation have accepted the tender of Morrison & 
Son for sub-station at Walton at £3,000. 


Wolverhampton Corporation have accepted the tender of Thomas 
Parker (Ltd.) for a 120kw. steam generating set at £1,910. 


The Admiralty have placel a further large order with Crompton 
& Co. (Ltd.) for electrical plant required for the Devonport Dockyard. 


Ayr Town Council have accepted the tender of Siemens Brothers 
& Co. for a steam balancer and booster at £1,700. 


BUSINESS NOTICES. 


Messrs. Willans and Robinson have been placed on the British 
Admiralty list as manufacturers of seamless steel tubes. The com- 
pany have recently equipped their tube works with powerful presses 
in connection with the manufacture of large solid-drawn Niclausse 
headers, and they are now able to supply seamless steel tubes up to 
18in. diameter or 14in. square. 


Owing to expansion of their business, Messrs. Siemens Brothers 
& Co. have removed their cable, railway signalling and patents 
departments’ offices into larger premises at Queen Anne’s-chambers, 
Broadway, Westminster, S.W., where all future communications 
for these departments should be addressed. 


Messrs. Cecil Hodges & Co. announce that inereased business 
necessitates their removal from 52, Queen Victoria-street to Balfour 
House, Finsbury-pavement, London, E.C. An extension to the 
works at Millwall has, it is stated, also been necessitated by the 
demand for the company’s goods. 


LIQUIDATIONS, BANKRUPTOIES, &c. 


Meetings of the contributories and shareholders of the Automatic 
Telephone Co. (1903), Ltd., took place on Tuesday. 

The chairman (Mr. Winearls) said it was what might be called a 
shareholders’ liquidation, as the azcounts showed assets more than suffi- 
cient to pay creditors in full. It was decided to leave the liquidation in 
the hands of the official receiver. A statement of affairs was submitted 
by Mr. Max Margowski, managing director, but the secretary has declined 
to concur in it on the ground that no books of account were kept by the 
company. The unsecured debts were returned at £275. 5s., but proofs 
amounting to £1,100 had been lodged, while the assets consisted of cash 
98., shares and patents valued at £4,100 and unpaid calls £85. 78. 6d., 
a deficiency of 210,051 as regards shareholders. The company was 
registered on Jan. 10, 1903, and was a reconstruction of the Automatic 
Telephone Co. (Ltd.) formed in July, 1897, with a nominal capital of 
£100,000 in 5s. shares, to take over the assets of the Apostoloff Synd., 
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‘registered in 1895. The nominal capital of the present company was 
£100,000 in 47,940 preference and 752,060 ordinary shares of 2s. 6d. 
each. The chairman said that there were matters in connection with the 
affairs of the company and of its predecessors which would require inves- 
tigation, and it would probably be necessary to apply to the Court for 
the public examination of the officials. The official receiver is liquidator, 
with a committee. 

The Electric Light Insurance and Maintenance Co. (Ltd.) is to be 
wound up voluntarily. Mr. E. Hill, 79, Mark-lane, London, E.C., 
is liquidator, with power to consent to the registration of a new 
company. 

The Electrical Inkless Printing Synd. (Ltd.) is to be wound up 
voluntarily. Mr. A. J. H. Robertson, 20, Bucklersbury, London, 
E.C., is liquidator. 

W. Wenham, electrical engineer, 5, Century-buildings, London- 
road, Croydon, has been adjudicated bankrupt. 

A receiving order has been made against J. J. and H. K. De Lacy 
(trading as De Lacy Bros.), electrical engineers, 58, Old Hall-street, 
Liverpool. The first meeting of creditors will take place on 25th 
inst. at 35, Victoria-street, and the public examination on June 2 
at the Court Housc, Liverpool. 


Sale by Auction.— Mr. Henry Sherley-Price (of Wheatley Kirk, 
Price & Co.) has been appointed by the Court to sell by public 
auction in one lot asa going concern, at the Mart, Tokenhouse- 
yard, London, E.C., on Tuesday, May 31, at one o'clock prompt, 
the extensive freehold and well-equipped car-building works known 
as the Castle Car Works, Hadley, near Wellington, Salop, together 
with the whole of the fixed plant and machinery and trade connection. 
An advertisement contains further information. Particulars and 
further information from the receiver and liquidator (Mr. H. D. 
Eshelby, F.C.A., of Messrs. Harmood Banner & Son), 24, North 
John-street, Liverpool; of Messrs. Gribble, Oddie, Sinclair and 
Johnson, solicitors, 38, Bedford-row, London, W.C., or of the 
auctioneers, 46, Watling-street, London, E.C., and Albert-chambers, 
Albert-square, Manchester. 

Plant for Sale.—A small electric lighting plant suitable for a 
hotel or small works (inclnding a 6 H. p. Otto gas engine, Taunton 
dynamo, &c.) is advertised for sale by Messrs. Blane and Riding, C.A., 
30, Birley-street, Blackpool. 

A Qin. horizontal Waverley turbine, a 4 B. H. p. shunt-wound 
motor coupled direct to 2in. centrifuga] pump, with starting switch 
and resistance, are advertised for sale in another column. Appli- 
cations to Mr. John MacEwan, contractor, Wishaw. 

A battery of 52 21-plate Chloride storage cells is advertised for 
sale by Mr. E. C. Theedam, Dudley. 

Register of Superintending Electricians, &c.—The Simplex 
Steel Conduit Co. (Ltd.), Westinghouse-buildings, Strand, London, 
W.C., announce that they have on their register the names of 
superintending electricians and foremen, &c., whom they can recom- 
mend as having considerable experience in “Simplex” conduit 
insulations. Particulars on application. 

Easton & Co.—For some time past the closing of this company's 
works at Erith has been regarded as inevitable, and the announce- 
ment is now made that the end of May, 1904, will witness the 
termination of the company’s association with Erith, which was 
commenced just 40 years ago. The business was started by James 
Easton in 1822, at 281, Strand, London, recently demolished for 
the new Kingsway and Aldwych. In recent years the firm has 
passed through many vicissitudes and changes of name. At one 
time about 700 hands were employed, and up to quite recently 
work was found for about 300, who will now be thrown out of 
employment. 

Fire-alarm Contracte.— The Scottish office of the May-Oatway 
Fire Appliances (Ltd.) have secured an important order for wiring 
the extensive works and premises of Messrs. J. and P. Coats at 
Paisley. The installation comprises some 60 buildings (most of 
which are already ‘‘sprinklered’’), and it is claimed to be the largest 
automatic fire-alarm installation yet contracted for in the United 
Kingdom. 18 automatic telegraphs will be required to complete the 
contract. The central fire-station equipment will be as extensive 
as any in Scotland with the single exception of Glasgow. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from May 11 to 17, with the ports 
of destination :— 

Aden, £150 (telegraph 5 Africa — Cape Town, £136; Durban, 
£271; East London, E350; Port Elizabeth, £1,575. Argentina Buenos 
Ayres, £457 (including £190 telegraph cable). Australasia— Adelaide, 
£55 ; Auckland, £379 (including £272 telegraph MESE Invercargill, 
£150 ; Melbourne, £360 ; Perth, £238 ; Sydney, £108; Wellington, £37. 
Belgium—Ostend, £25. Brazil—Rio Janeiro, £12. British Guiana 
Demerara, £11. Canada—Quebec, £54. Ceylon—Colombo, £25. China— 
Shanghai, £29,060 (including £28,600 telegraph material) Colombo — 
Santos, £23. France—Dunkirk, £9; Le Treport, £46; Paris, £48. 


Gibraltar, £2,664. Holland Amsterdam, £171. Hong Kong, £19. India 
—Bombay, £824; Calcutta, £803 (including £155 telegraph cable); 
Madras, £7,205. Japan- Tokyo, £78; Yokohama, £24. Russia—St. 
Petersburg, £820 (telegraph cable). Straits Settlements—Singapore, £28. 
Sweden -Gothenburg, £95. Turkey— Constantinople, £361. Total 
19 10% against £57,981 in the corresponding week last year (May 13 
o 19). 
: Catalogues.—Section S of the General Electric Co.'s catalogue 
is now ready, and comprises branch switches, fuses, cutout boards, 
ceiling roses, lamp-holders, Robertson lamps and Nernst lamps. 
Several of the well-known G.E.C. types of switches, fuse boards, 
&c., with all latest improvements, 
ER are listed. For the type of fuse 
board shown the spring-clip type 
ot fvse is used in most cases, 
Which, it is claimed, permits of 
safe and easy replacement. For 
cireuits up to 250 volts the patent 
hollow china fuse is mounted on 
the best-quality boards, while for 
a cheaper pattern board a new 
type Channel fuse is used. These 
boards can, if necessary, be fitted 
in cast-iron cases for protection 
against  mechanieal injury and 
climatic changes. Special attention 
is given to the ** Quadrant " switch, 
for which a ready sale has arisen. 
It is pointed out that the porcelain 
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used throughout these fittings 
is of British manufacture. The 
illustration, Fig. A, shows a 


double-pole fuse board fitted with 
patent hollow china fuse holder 
in cast-iron case, in which the 
proper holes are tapped to permit 
of the inlet and outlet of the cables 
and wires. The case is rendered 
waterproof by indiarubber rings or 
packing, on which the cover rests, 
which in turn is secured in position 
by butterfly nuts, providing an easy 
means of unscrewing for inspection. 


| pi =" The hollow china fuse holder 
Wi 3*7 mounted on porcelain base is shown 
— um in Fig. B. The General Electric Co. 


a T have also ready a new list (No. 

Fic. B. mi. 4 1049) of ** Witton " small motors, 

in which class of goods there has 

been a great reduction in price. The 15th edition of the L section 

catalogue of the General Electric Co. is also available. This deals 

with electric bells, batteries, pushes, indicators, lightning con- 

duetors, speaking tubes and telegraph instruments and supplies. An 

immense variety of these instruments apparatus and accessories 

are listed and illustrated. As usual, a full set of diagrams of con- 
nections for bell and indicator circuits accompanies this list. 

The Edison and Swan Co. have ready section IX. of their main 
catalogue (electric bells, &c.), including indicators, pushes, pulls, 
bell switches and burglar alarms. Some quaint electric light brackets 
constructed of hand-made fret metal, inlaid mother-of-pearl, are 


Brass FITTING 


N des ANTIQUE 


N 


— D (Edison-Swan). 3 — — 
shown in a separate sheet. The accompanying illustration shows 
(one-sixth size) a neat three-light antique brass fitting, the back 
plate 133in. by 10in., with a 10}in. projection. 

Messrs. Falk, Stadelmann & Co., of Farringdon-road, London, 
E.C., have ready a complete bound catalogue of electrical supplies, 
including bells, telephones, lighting accessories and lighting fixtures, 
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A copy of the complete book can be obtained by members of the 
trade post free on application, or separate sections will be sent. 
Messrs. Gent & Co., of Leicester, have ready a new descriptive 
sheet of water-level alarm apparatus, with special contact arrange 
ment for signalling high and low water in deep wells. | 


Catalogue No. 68 of the Berliner Telephone Mfg. Co., 200, Upper 
Thames-street, London, E.C., announces a reduction in the price of 
a number of the instruments manufactured by the company, due to 
the increasing demand for these instruments. The list illustrates 
telephones, switchboards, junction boxes, &c. 


Reuter's Directory of Telegraphic Addresses.—Reuter’s Tele- 
gram Co. announces the preparation of a series of directories of 
telegraphic addresses registered in the British colonies, compiled 
from official records. The first of these, containing a list of 
addresses registered in Australia and New Zealand, is just published, 
price 7s. 6d. net, and can be obtained from the company’s offices, 
24, Old Jewry, London, E.C. 


ee 


PATENT RECORD. 


— — 
The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND Pryor, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Nore.—The undermentioncd Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions, When Complete Specification 
accompanies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 
February 17, 1904. 
5,995 B.T.-H. Co. and A. S. Cosirr. Electric couplers. 
5,996 H. C. Levis (G.E. Co., U.S.) Electrical conductors and making same. 
5,998 H. C. Levis (G.E. Co., U.S.) Producing metals from a compound 
containing silicon. | 
3,999 and 4,004 H. C. Levis (G.E. Ce, U.S.) Are light electrodes, 


g eame. 

4,005 H. C. Levis (G.E. Co., U.S.) Arc lampe. 

4,016 F. Paorz. Galvanic battery with regenerative apparatus. 

4,020 A. C. REYROLLR. Switches. 

4,024 A. Cotus. Apparatus for cleaning electrotypes and the like.“ 

February 18, 1903. 

4,034 A. S. BRraHT. Terminal coupling for batteries or wires. 

4,057 A. Louis (koown as Gov) DE SaiNvILLE. Manchester. 
for charging and “cutting out accumulatora. 

4,059 W. Summ, H. Simm, R. STOREY and J. H. SELLERS. Liverpool. 
Electric furnaces. ad 

4,062 G. SorarPr. Italy. New type of arc lamp. id 

4,075 H. L. DouLrox and C. E. Monats. Supports for conductor rails of 
electric railways.* | 

4,104 W. Deckert. Damper for use in preventiog concurrent vibrations 
in microphones and like inotruments.* 

4,110 W. C. Martin and J. LowsoN. Electrical connectors. 

4,116 E. CHAvDoiR. Electricaily-controlled lifts and hoista. 

4,153 H. C. Levis (G.E. Cv., U.S.) Arc lamps and electrodes therefur. 
4,138 SmuxNS BrotHers & Co. (United Telephone Co., U.S.) Telphere.* 
February 19, 1904. 

4,145 J. S. HieurigLD. Methods of fixing switchboard panels. 

4.146 R. W. PauL. Centreing devices and arc lamps for optical lantern 
illuminants. 

4,147 T. L. KoLRIN. Obtaining even operation of electric generatora with 
interrupted driving. 

4,167 R. SANDERSON and J. SANDERSON. Newcastle-on-Tyne. 
sparking arrangements in internal combustion engines. 

4,168 W. WHITEWBLL X Co. and C. DEMAIN. Stockton-on-Tees. Driving 
mechanism for electric cranes, &c. 

4,176 S. D. Flip. Manchester. Multiplex telegraphy.* 

4,188 A. BLACKMAN. Hampton Wick. Accumulstors or storage ba'teries. 

4,191 E. F. Moy and P. H. Baste. Electric trac'ion systems. 

H. J. RIDLEY. Pneumatic eound disc or diaphragm. 

G. K. B. ELpainstons. Switchboard appliances. 

G. K. B. EvpHinstons. Electrical measuriog and indicating instru- 

mente. 


Appliances 


Cooling 


February 20, 1904. 
4,252 N. S. BanTBAM. Manchester. Overhead wires or equipment of 
electric rail ways. 
4,291 L. A. CARRÉ. Automatic and electric fire alarm on the principle of 
the dilatation and contraction of air or other gases. 
4,508 W. A. WiLsoN. Electrical ignition gear for explosion engines. 
4,509 GENERAL Contracts Co., E. S. Cook and W. H. CHIPPEBFIELD. 


Switches.“ 
February 22, 1904. 

4,335 J. WALTON aud A. E.Mrrron. Birmingham. Electrolytic plating 
apparatus. 

4,5535 P. HorFMANN. Electric vibrating apparatus for massage. 

4,557 J. S. Peck. Traneformers. (Date applied for, Feb. 28, 1903, date 
of application in U. S.)“ 

4,559 Exarpos. Leytonstone. Arrangement for insulating separately 


vessels containing acids or liquids electrically excited and in 
circulation. 
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4,372 P. Conpiw. Electrolytic manufacture of chlorates and perchlorates. 
(Date applied for, Dec. 31, 1903, date of application in France )* 

4,373 W. S. Rawson. Manufacture of carbon articles. 

4,576 J. M. TOURTEL and TounTEL Mra. Co. Electricity meters. 

4,578 W. S. Marrin and G. S. Maprin. Richmond. Switches. 

4,595 R. F. FERGUSON. Gripping appliances for lamp shade clamp rings. 

4,506 R. F. Fsrcuson. Controlling incandescence lamps. 


February 25, 1904. 

4,422 V. W. DzLvzs-BRovoHToN. Sparking plugs for internal combustion 
engines. 

4,445 H. Peace. Birmingham. Trolley heads for electric traction systeme, 

4,448, 4449 and 4,450 W. FAIRWEATHER (American Electric Telephone 
Co, U.S.) Thermal cutout.* 

4,451 G. SPERRYN and W. H. Woop. Birmingham. Switches. 

4,461 E. F. Moy and P. H. Bastie. Electric traction systems. 

4,472 and 4,473 H. G. PAPE and E. J. Hicaixs. Audiphones, telephones 
and like instruments for transmiesion of sound." 

4487 H. M. Granier. Manufacture of sulphate of copper and caustic 
alkalies by electrolysis of alkaline chlorides. (Date applied for, 
April 6, 1905, date of application of France.)* 

4,502 C.P. Grew. Ploughs for collecting current from conduit conductors. 

4,506 L. LEIx RAS. Preparation of calcium carbide. 


4,507 A.C. Eastwoop. Electric controllers. * 
4,512 H. Neamer. Generating electricity by moist chemicals pressed 
upon zinc. 
4,519 G. BAuBsRa. Elec'ric mercury vapour lamps. 
February 24, 1904. 
4,579 S. B. Gairrita and F. BiLioTTI. Arc lamps. 
4,587 G. Smita. Construction of switch. 
4,590 A. EcESTBIN and F. G. Bett, Manchester. Telephone annunciator 
or indicator switchboard.* 
4,592 E. SHoNES and S. BRicGwATER. Electro or other magnete. 
4,594 F. SEARt and J. LENDERYON. Make aud break devices. 
4,600 W. R. MAcDONALD. Electric fuses. 
4,609 B. BECKER. Indicators operated electrically from a distance. 
February 25, 1904. 
4,629 G. C. SHANESTER. Hull. Arc lamp. 
4,646 M. W. F. PETMEKY. Manchester. Metallic circuit intercommuni- 
cation telephones.* 
4,647 W. CAMPBELL. Trolley for electric tramcars. 
4,660 S. R. ConEen and B. R. Comen. Contact breakers or tremblers for 
ignition coils. 
4,665 P. H. THoMas. Rupturing electric circuits.* 
4,676 T. D. WARD and H. C. Furniss.  Ineulators for electric railways. 
4,704 M. D. SpickNaLL. Current collecting skates. 
February 26, 1904. 
4,721 E. Brown, Glasgow. Auto- condensation plate for use with currents 
of high potential and frequency for therapeutic purposes. 
4,781 G. H. ScHoLzs. Manchester. Pendant incandescent lamps. 
4,748 W. T. Oapzs and E. V. GBaTz&. Epping. Combination speed 


indicator and speed limit alarm. 


SPECIFICATIONS PUBLISHED. 
Nore. — All specifications can be obtained at the uniform price of 8d. each. 
1903. 

4,389 CHAUVIN and AnNoNx. System of contact breaker for the primary 
circuit of induction coils. 

6,829 Brown. Relay working of eubmarine cables. 

7,022 Jonson (E.A.G. vorm. W. Lahmeyer & Co.). Varying the self- 
induction of induction coils and application thereof to measure- 
ment of velocity of bodies in motion. 

7,064 LANCHESTER. Electrical connections. 

7,139 CAROLAN (G.E. Co., U. S.). Alternating- current motora. 

7,292 POULSEN, PEDERSEN and SCHON. Apparatus for receiving and storing 
up messages, signals and the like. 

7,295 WiNTER and EticHBEBG. Method of regulation for alternate - current 
machines. e 

7,377 Davies. Switches. 

7,462 CAROLAN (G.E. Co., U. S.). Electric motor control systems. 

7,585 TunRcHI and BRUNÉ. Apparatus for enabling telephonic and tele- 
graphic messages to be transmitted over the same line. 

7,587 CaRoLAN (G.E. Co., U S.). Electrolytic meters. 

7,829 Saver. Electric rail ways. 

8,112 LitoxgL Epwanp Harvsy, Ernest PAUL Bruno ESTLER, PAUL 
T&RAUGOTT JULIUS EsTLER and Hans PAUL CHARLES ESTLER. 
Automatic electric signalling apparatus for tramways. 

8,819 LErTNEB. Automatically regulating electric circuite. 

10,725 RAwonTH. Control of electric vehicles. 

10,728 HEYM. Secondary battery for use as a pocket battery. 

11,242 FtrELDING. Trolleys of electric vebicles. 

11,509 EvERSHED AND VIGNOLES and EvERSHED. Electrical measuring 
instrumente. 

11,554 CALLENDEB'8 CABLE AND CONSTRUOTION Co. and Warp. Switches 
and fuses and boxes for same. 

11,726 CAROLAN (G.E. Co., U. S.). Electrical power-factor indicators. 

11,728 CAROLAN (G.E. Co., U. S.). Switches. 

11,894 Best. Electrically igniting miners’ safety lamps. 

12,283 CALLENDER’S CABLE AND CONSTRUCTION Co. and CALLENDER. Cables. 

12,409 LAKE (Soc. Anon. le Carbone) Brushes for dynamo-electric 
machines. 

14,995 Bock AND WasEB. Burglar alarme. 

21,305 SIEMENS BROTHERS & Co. (Siemens and Halske A.G.). Method of 
and apparatus for maintaining two electric motors in synchronism. 


1904. 
658 FAIRWEATHER (Cutler-Hammer Mfg. Co.). Rheostats. 

3,790 KrLLER. Electric furnaces. 

4,104 DEckERT. Damper for use in preventing concurrent vibrations in 
microphones and like instruments. 

4,448, 4,449 and 4,450 FAIRWEATHER (American Electric Telephone Co.). 
Thermal cutout for electric circuits. 

4,783 Papris. Electric heating device. 


...... — 


COMPANIES’ MEETINGS AND REPORTS. 


ee 


Western Telegraph Co. (Ltd.) 


The sixty-first ordinary general meeting was held on Tuesday under 
the presidency of Sir Joun Wore Barry, K.C.B. 

The SECRETARY (Mr. E. Steer Hodson) read the notice convening 
the meeting and the auditors’ report. 

The CHAIRMAN then said: I do not think the present report calls for 
any lengthened treatment. The message receipts for the half-year under 
review amounted to £202,062, and for the corresponding period of 1902 
to £212,683, or a decrease of £10,621. A large part of this decrease is due 
to the fact that in the corresponding half-year of 1902 we carried 
the whole of the traffic with Brazil and an increased proportion of 
traffic with West Africa, in consequence of an interruption to the 
competitive route. The traffic with the Plate and the West Coast of 
South America shows substantial increase. Our other sources of revenue 
—viz., interest, rents, transfer fees and dividends on investments in other 
telegraph companies, are about the same in the two periods. Interest on 
investments on account of reserves is now carried to revenue account, 
instead of, as heretofore, to the general reserve fund. For the current 
half-year the March quarter showed a decrease of traffic compared with 
that of last year, but that decrease is being rapidly reduced by the 
improved returns of the last six weeks, and I hope it may perhaps have 
disappeared before June 30 next. On the other side of the account 
there is a small decrease in the general expenses in London, but an 
increase of nearly £6,400 in the expenditure abroad, distributed over 
eleven items, of which the following is the most important: Salaries and 
wages, £685, due to the rising scale of pay and an increase of 11 in 
number of the staff, who were required to temporarily replace members 
incapacitated hy a very severe epidemic of fever ut one of our large stations 
and a less severe one at another. This also accounts for an increase of 
£678 in travelling expenses incurred in bringing men home or transferring 
them to other stations. Rent, house allowances and light show an 
increase of £814, principally caused at Rio de Janiero pending the com- 
pletion of the new staff quarters and the increased cost of lighting our 

incipal stations since the installation of electric light. Maintenance of 

and lines, electrical instruments and stores £1,959, expended in store tanks 
and their erection and renewals to underground and aerial lines. Repairs 
and renewals of furniture £2,300, new furniture for the Rio, St. Vincent 
and Santos quarters. Medical expenses increased by £262, due to the 
sickness already referred to. The bulk of this extra expenditure is of a 
non-recurrent nature. Six of the accounts show small decreases. Com- 
paring the other expenses, including cables, we find a net increase 
of £7,944. Repairs of cables and expenses of ships accounted for 
£9,351. The Norseman” cost £2,031 more in stores, coal and 
repairs, as she was at sea for a longer period. The “Cormorant” cost 
£2,709 and did not appear in the accounts for 1902; she was almost 
continuously engaged during the six months and has fully justified her 
acquisition. Cable use and depreciation of that in stock accounts for 
£5,517. Against these, and sundry other extra expenses amounting to a 
total of £294, there was a saving of £1,200 through not having had to 
charter any steamers this half year, making a net increase on account of 
repairs of cables and expenses of ships as before mentioned of £9,351. 
The various electric light installations having been completed, no ex- 
penditure was incurred on this account, and this relief, with the balance 
of other small items of increase and decrease, make a net increase of 
£7,944 in expenses (not coming under abstracts A and B) referred to on 
p. 4 of the directors’ report. The net result of the half-year's working is 
& decrease in revenue, excludiny interest on investments on account of 
reserves, of £10,600 and an increase of close on £14,300 in expenses. 
After providing £13,578 for debenture stock and debenture interest and 
sinking fund, and £2,622 for income tax, there remains a balance of 
£112,678; to this is added the sum of £2,639, brought forward from 
June 30 last, making a total of £115,318. First and second interim 
dividends, amounting to £62,379, have been paid, and after trans- 
ferring £80,000 to the general reserve fund, and £18,000 to the 
maintenance ships’ reserve fund, there remains a balance of £4,939, 
which is carried forward to the next account. The shareholders 
are aware that nearly 4,000 miles of our new cables are laid in 
deep water and the risks of interruption are consequently far less 
than those in shallow water. Unfortunately a fault appeared in the 
Para-Pernambuco direct cable, due, it ia believed, to a seismic disturbance, 
which was experienced at Ceara on the day the fault in the cable appeared. 
The “ Norseman " was unable to work in the depth of water (1,600 fathoms) 
where the fault is situated owing to insufficient power and the excep- 
tionally strong currents prevalent for the greater part of the year in the 
locality. She is an excellent vessel for shallow water work for which she 
was originally constructed. Her uosuitability for all the requirements of 
our system has given the board mucu anxiety and we have decided to 
replace her by a somewhat larger and more powerful steamer, and as time 
is of importance have agreed to purchase, at what is considered a reasonable 
price, the Eastern Company's cable ship '' Mirror " which has proved 
herself capable of effecting repairs in any depth. We shall therefore 
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probably have to face a serious loss in disposing of the ** Norseman " and 
to meet such a contingency and also to provide against ordinary deprecia- 
tion of the Cormorant " and store-ship ‘‘ Norna,” we have transferred 
£18,000 to the maintenance ships' reserve fund, bringing it up to £80,000. 
I now move the adoption of the report and accounts. 

Sir JOHN DENISON-PENDER seconded the motion, which was 
carried unanimously. 

A cordial vote of thanks to the chairman, directors and staff (proposed 
by Major Cotton and seconded by Mr. W. 8. 5 was carried 
. and after a brief reply by the chairman, the proceedings 
terminated. ; 


An interim dividend has been declared, payable June 24, of 3s. per 
share, or at the rate of 6 per cent. per annum (tax free) for the quarter 
ended March 31. The transfer books will be closed from June 17 to 23 
inclusive. | 


West India and Panama Telegraph Co. (Ltd.) 


The fifty-fourth ordinary general meeting was held on Wednesday, Mr. 
Wa ter B. KiNosronp presiding. 

The MANAGER and SECRETARY (Mr. R. T. Brown) read the notice 
calling the meeting, and also the Auditors’ report. 

The CHAIRMAN said: The total amount to credit of revenue is 
£82,399, as compared with £31,062 in the corresponding half-year of 
1902, being an increase of £1,837, but, as the account shows, this inorease 
is entirely due to our having included two items of an abnormal nature— 
namely, an amount of £1,500 transferred from income tax account, and 
£1,485 balance to the good after the final settlement of the Grappler ” 
account. The £1,500 referred to have been gradually accumulating for a 
number of years, owing to the vee amounts of income tax assessment. 
This sum being no longer required, the Directors thought that the time 
had arrived to transfer it to revenue. As to the £1,485, this is a small 
surplus after adjusting the ‘‘Grappler’s” account consequent upon 
her loss. Without making these transfers, the dividend of 6s. now 
recommended could not be paid, and as the dividends on our pre- 
ference shares are cumulative, the Directors feel that every effort 
should be made to prevent the arrears from increasing. The 
expenses amount to £25,243, against £20,679 for the correspondin 
period. This increase of £4,564 is wholly accounted for by the increase 
cost of repairs to cables, the renewal of the land lines in Jamaica, which 
were partially destroyed last August by the hurricane, and the sum of 
£1,676 reserved for deureciadion on our new ship the Henry Holmes.“ 
These items involved an increased expenditure of £4,697. The general 
expenses, therefore, other than repairs to cables and land lines, are £133 
less than those for the corresponding period. I am sorry to say that 
no less than 44 nauts of new cable were used in ordinary repairs, as 
compared with 19 nauts only in the corresponding period. In addition 
to this, 11 nauts, valued at £934, have been charged to reserve. 
These ll nauts were chiefly expended in the partial renewal of the 
St. Lucia-St. Vincent section, which was interrupted by volcanic 
disturbances at St. Vincent. This is the first complete half-year 
during which our new repairing steamship, the Henry Holmes," 
has been actively at work. I am glad to say that her expenses have been 
found thus far to compare not unfavourably with those of the ‘‘ Grappler.” 
Wages and victualling will probably settle down to just about the same 
figures. Of the other expenses, a few will, of necessity, be somewhat 
heavier owing to the structural and mechanical differences between the 
two vessels. The captain has, however, been strictly enjoined to keep 
down the expenses to the very lowest point consistent with full efficiency. 
You will have seen by the report that, after much difficulty, we have 
suocessfolly completed the repair of the St. Lucia-St. Vincent cable, 
which was twice interrupted by eruptions of the volcano at St. Vincent. 
The final cost of this repair will appear in the accounts for the next 
half-year. After completing this work the “Henry Holmes” spent 
some weeks in examining the condition of the Dominica-Martinique and 
the Martinique-St. Lucia sections. The first-named cable was broken 
close to St. Pierre, at Martinique, on May 3, 1902, and, as you will 
remember, it was whilst the ‘‘ Grappler” was repairing that cable on 
May 8 that she was destroyed by the eruption of Mont Pelée. The 
Martinique-St. Lucia section was also interrupted in May, 1902, close to 
St. Pierre, two days only before the great catastrophe, and our recent 
operations, to which I have just referred, were undertaken with the view 
of taking the cables away from Martinique and joining them up into 
one section from Dominica direct to St. Lucia. These operations 
show that there are several breaks in these two cables at various 
distances from St. Pierre, and some of the cable when picked up was 
found to be all in shreds, with the gutta-percha core cut and broken. 
Whilst the ship was at work it was noticed by the officers on board, 
that Mont Pelée was continually smoking and steaming. In that 
state of things, with the loss of one ship at Martinique, and the narrow 
escape of another off St. Vincent, still fresh in our memories, wé felt 
that it would be a very risky thing indeed to allow the ‘‘ Henry Holmes ” to 
continue at work under such threatening and dangerous conditions. We 
have, therefore, decided to suspend operations in that quarter until safer 
and more peacefultimes, I ought to tell you, gentlemen, that when we do 
take this work in hand we fear that it will involve a deviation of route and 
probably an expenditure of at least 50 or 60 nauts of cable. Such are 
the continual difficulties, dangers and heavy outlays which have to be 
encountered in maintaining telegraphic communication in these highly- 
volcanic regions. As already stated, the dividend which is now being paid 
to you is partly derived from previous accumulations, a state of things 
which, I am sure, none of us can possibly regard as being altogether 
satisfactory. I hope and trust, however, that some development may 
shortly take place favourable to the Company, and that the valuable 
services which it so long has rendered to the Imperial Government, a 
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well as to the Governments and commercial interests of the West Indies, 


may be rewarded, not only by increased traffic, but by assistance from. 


the Imperial Government and the colonies. Our difficulties, gentlemen, 
as you know, have always been great owing to poorness of traffic, the 
volcanic nature of the sea bed on which, unfortunately, onr cables have 
to be laid, and the consequent heavy cost of keeping them in good work- 
ing order. For some years past these difficulties have been very much in- 


creased by competition at three points of the Company’s system—namely, | 


at Martinique and Guadeloupe, at Panama and Colon, and at Jamaica. 
I may remind you that the competition at Jamaica was established and is 
maintained by an Imperial subsidy. We are now threatened with further 
competition from this source, the object of it being to push a cable into 
the very heart of our system and to obtain the subsidies at present paid 
to our Company. I very much doubt, however, whether any competitor 
would be willing, or, indeed, able, to keep up a system such as ours, with 
its 4,600 miles of cable, and 21 stations, several of which are quite unremu- 
nerative, to maintain a well-equipped repairing steamer, and, in spite of 
& poor and non-expansive traffic and most unfavourable physical condi- 
tions, to give the colonies that efficient service which we have given them 
for more than 30 years, I trust, therefore, that the Colonial Governments 
will recognise that their interests will be better served by maintaining and 
strengthening the present telegraphic system than by promoting fresh 
competition in a field so poor and unremunerative that even one com- 
pany finds it hardly possible to live. I also trust that the Imperial Govern- 
ment will not be unmindful of the important services which our Company 
for many years bas rendered them, and that, so far from encouraging 
any further competition, they will rather be inclined to give all the assis- 
tance in their power to the Company which so greatly needs it, and which, 
on the ground of long and meritorious service, may fairly claim to be 
entitled to receive from the Government the most favourable con- 
sideration and the heartiest support. The capital of our Company is no 
less than £1,275,000, and it is held by over 1,809 shareholders. I am 
very strongly of opinion that, to say nothing of the question of fairness 
and common justice to ourselves, it would be altogether contrary to public 
policy that the Imperial Government should do anything, directly or 
indirectly, which would seriously endanger this large and important 
undertaking. I now move the adoption of the report and accounts and 
the payment of the preference dividend of 6s. per share. 

Mr. HOLMES seconded the resolution, which was carried without 
discussion. 

The retiring director, Mr. H. Holmes, and the retiring auditors, Messrs. 
Deloitte, Dever, Griffiths & Co., were re-elected, and a vote of thanks was 
then passed to the chairman, directors, and the staff at home and abroad. 


Globe Telegraph and Trust Co. (Ltd.) 


The thirty-first ordinary general meeting was held on Tuesday under 
the presidency of the Marquess of TWEEDDALE, K.T. 

The SECRETARY (Mr. Sidney Collett) read the notice convening the 
meeting. 

The CHAIRMAN then said: The report and accounts, which you will 
doubtless take as read, deal with the first complete year since the change 
was made in the date of the holding of our annual meetings, and con- 
sequently we cannot compare the figures with those of a similar period. 
I may say, however, that the company has never been in a better 
financial position than now, and the dividend on the ordinary shares 
is the largest paid since the establishment of the company. Our receipts, 
after deduction of expenses, and including £3,072 brought forward, 
were £206,082. Interim ordinary and preference dividends have been 
paid, and the balance dividend of 58. per share now recommended 
will make 54 per cent. for the year on the ordinary shares. The 
chairman proceeded to review the holdings of the Globe Company in 
various telegraph companies, and said that the capital of the Globe Com- 
pany was well invested. The companies in which they had the largest 
interest were paying good dividends, and tbe market value of their shares 
had risen substantially during the past year. Last year the depreciation 
was £273,381, while this year there was an appreciation of £43,259, 
representing an increase in the value of their securities of £316,640 com- 
pared with the previous year. He concluded by moving the adoption of 
the report and accounts and the payment of the dividends as recom- 
mended. 

Sir JAMES PENDER, Bart., seconded the motion. 

Mr. CHICKMAY : Can you explain why our stock: stands below par 
although we are paying 54 per cent. dividend ? . 

The CHAIRMAN: I cannot, but I referred to the depreciation that 
had occurred as being probably due to the scare in connection with wire- 
less telegraphy. The shares have been considerably lower, and have now 
risen, and the inference I have drawn from that fact is that the feeiing 
of distrust of submarine cable shares, owing to wircless telegraphy, is 
passing away. 

The motion was then carried unanimously, 

The retiring director, Sir John Denison-Pender, and the retiring audi- 
tors, Messrs. Deloitte, Dever, Griffiths & Co. and Mr. John Newton, were 
re-elected, and a vote of thanks to the chairman and directors terminated 
the proceedings. 


BARCELONA TRAMWAYS CO. (LTD.)—The report for 1903 states that 
the total receipts were £120,140, working expenses £83,047, gross profit 
£37,093. Loss on exchange and other items made the available balance 
£31,750. After paying interest and preference dividend and placing 
£2,000 further to renewal fund, the directors recommed a dividend on 
the ordinary shares at the rate of 3 per cent. per annum, tax free. 

BULAWAYO WATERWORKS CO. (LTD.)—At the meeting on Wednesday, 
the chairman (Col. A. R. M. Lockwood, M.P.) said that their electric 
lighting department had 493 consumers in 1903 and in January this 
year 542. 
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CASTNER-KELLNER ALKALI CO. (LTD.)—At the meeting on Monday 
the chairman (Sir W. Mather) said that the company's scheme for con- 
verting their fuel from coal to power.gas had taken longer to develop 
than had been anticipated, and the contractors had only recently delivered 
the plant. Arrangements had been made for proving the scheme for 
using alkali products to greater advantage than &t present possible, but 
the new development would not involve any capital outlay. 


INDO-EUROPEAN TELEGRAPH CO. (LTD.)—An extraordinary meeting 
was held on Monday, when the resolution passed at the general meeting 
on the 27th ult., altering the articles of association (as noted in The 
Electrician for April 29 last) was submitted for confirmation. The 
chairman (Mr. Chas. Holland) proposed the confirmation of the resolu- 
tion, which was seconded by Sir W. R. Brooke and unanimously adopted. 


RAND CENTRAL ELECTRIC WORKS (LTD.) —The report of the directors 
for the year ended Dec. 31 last states that a decided improvement in the 
company's affairs has taken place. The revenue from supply of power 
has been augmented by £18,043 above that of 1902, and the result of the 
year's operations shows a working profit of £28,500 before deduction of a 
sum for depreciation. For the first four months of 1964 there was an 
increase of revenue of about £8,200 over the same period of last year. 
The receipts from supply of power and rent of plant were £70,513. 9s. 4d., 
compared with £52,469. 19s. 7d. during 1902. The gross profit was 
£28,547. 0s. 2d., and, after deducting £17,962. 13s. 7d. for depreciation, 
the net profit was £10,584. 6s. 7d., which, with balance of reserve now 
transferred, reduces the deficit from last year to £11,947. 16s. 4d. The 
general manager reported that the total power generated during 1903 was 
8,192,680 units, and that the demand had been of a more uniform 
character. The directors have been unsuccessful in their efforts to obtain 
from the Imperial Government a refund of £2,729. 19s., and this sum has 
therefore been written off against reserve. The question of the extension 
of the works has engaged serious attention, and it has been decided to 
increase the capacity of the plant by 1,000kw. As a first instalment, an 
order has been placed for a steam turbine of 400kw., and if, as anticipated, 
this type of machinery proves successful, the full extension will then be 
proceeded with on similar lines. 

TRACTION AND POWER SECURITIES (LTD.)—Mr. A. E. Scanes, at the 
meeting on Tuesday, said that one of the factors that had militated 
against the company was the rejection of the City and South-East Sub- 
urban Electric Railway Bill owing to the Parliamentary Committee 
requiring a guarantee for the whole cost of the line. Among their 
securities, the traffic on the Mersey railway was steadily increasing, as 
was also the traffic on the Paris tramways. 

WILLANS AND ROBINSON (LTD.)—The result of the poll taken at an 
extraordinary meeting of shareholders on May 11, on the resolution set 
out in our last issue, was as follows: For the resolution votes, representing 
61,501 shares, against 100. "There were in addition in the secretary's 
hands proxies carrying 10,240 votes which were not used. The total 
number of shares issued is 133,332. 


STATUTORY RETURNS, LIENS REGISTERED, &c. 


— — — 


STATUTORT RETURNS. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.) —Iu return to Feb. 26 the 
capital is £7,000,000, consisting of £718,580 consolidated ordinary stock, 
£3,140,710 preferred ordinary stock and 43, 140, 710 ordinary stock, all of 
which has been taken up and paid for in full. Mortgages and charges, nil. 

BRITISH WESTINGHOUSE ELECTRIC AND MFG. CO. (LTD.) According 
to return to Feb. 19 the capital is £3,250,000 in 500,000 preference shares 
of £5 each and 75,000 ordinary shares of £10 each, of which 400,000 prefe- 
rence and 75,000 ordinary shares have been taken up. £5 per share has 
been called up on the preference shares, and £2.000,000 has been received. 
£750,000 is considered as paidon the ordinary. Mort. and charges, £616,353. 


ELECTRIC WIRING AND FITTINGS CO. (LTD.)—The return to Jan. 28, 
gives the capital as £5,000 in £1 shares, of which 1,382 have been taken 
up. £1 per share has been called up and £1,375 has been received, 
leaving £7 in arrears. Mortgages and charges, nil. 

ELECTRICAL TRADES SUPPLY (LTD.) — According to return to April 1 
the capital is £5,000 in EI shares, of which 2,507 have been taken up. 
£2,507 has been paid. No mortgages or charges. 

ERNEST F. MOY (LTD.)—The return to April 8 gives the capital as 
£10,000 in 8,500 ordinary and 1,500 preference shares of £1 each, of 
which 7,873 ordinary and 1,420 preference shares have been taken up. 
£9,193 has been paid, leaving £100 in arrears. Mort. and charges, £1,300. 


FLADBURY ELECTRIC LIGHT AND POWER CO. (LTD.)—In the return 
to Dec. 31, the capital is put at £2,000 in £1 shares, of which 857 shares 
have been taken up. £855 has been received, leaving £2 in arreara. 
Mortgages and charges, nil. 

W. T. HENLEY'8 TELEGRAPH WORKS (LTD.)—According to return to 
March 25 the capital is £400,000 in 40,000 ordinary and 40,000 preference 
shares of £5 each, of which 34,000 ordinary and 40,000 preference shares 
have been taken up. £5 per share has been called up on 29,000 ordinary 
and 35,000 preference, and £3 per share, on 5,000 ordinary and 5,000 
preference. £30,000 is considered as paid on 6,000 ordinary shares. 
Mortgages and charges, £45,900. 

HOWARD CONDUIT CO. (LTD.)—The return to April 13 gives the capital 
as £20,000 in 19,000 ordinary and 1,000 deferred shares of £1 each, of 
which 1,007 ordinary and 1,000 deferred have been taken up. £7 has 
been paid and £2,000 is considered as paid. No mortgages or charges. 

HOVE ELECTRIC LIGHTING CO. (LTD.)—In return to March 31 the 
capital is given as £100,000 in 20,000 shares of £5 each, of which 15,000 
have been taken up. £5 per share has been called up on 13,000 and £2 


THE ELECTRICIAN, MAY 20, 1904. 


209 


— 


per share on 2,000, and £70,247 has been received, including £1,268 
paid in advance of calls. £16 remains in arrears. Mortgages and 
charges, £44,600. 

METROPOLITAN ELECTRIC SUPPLY CO. LTD.) The return to March 29 
gives the capital as £1,500,000 in 100,000 ordinary shares of £10 each and 
100,000 preference shares of £5 each, of which 100,000 ordinary and 75,250 
preference shares have been taken up. £10 per share has been called up 
on 97,968 ordinary and £5 per share on 75,250 preference. £1,855,930 
has been paid. £20,320 is considered as paid on 2,032 ordinary shares. 
Mortgages and charges, £470,000. 


NATIONAL TELEPHONE CO. (LTD.)J— The return to March 3, gives the 
capital as £6,000,000 in 15,000 first and 15,000 second preference shares 
of £10 each, 250,000 third preference and 100,000 ordinary shares of £5 
each, £1,983,333. 68. 8d. preferred stock and £1,966,666. 18s. 4d. deferred 
stock, of which all the first, second and third preference shares and 
preferred and deferred stock have been taken up. £10 per share has 
been called up on 12,220 first preference and 15,000 second preferenve 
and £5 per share on 221,716 third preference shares, and the full amount 
on £1,264,660 preferred and £529,820 deferred stock. £3,174,760 has 
been received. £2,325,240 is considered as paid on 2,780 first and 
28,284 third preference shares and £718,673. 6s. 8d. preferred and 
£1,137 ,346. 13s. 4d. deferred stock. Mortgages and charges, £2,689,593. 


NOTTING HILL ELECTRIC LIGHTING CO. (LTD.)—In the return to 
April 11 the capital is given as £200,000 in 16,452 ordinary, 2,998 ordi- 
nary preferred and 550 founders’ shares, all of £10 each, of which 10,852 
ordinary, 2,998 ordinary preferred and 550 founders' shares have been 
taken up. £10 per share has been called up and £144,000 has been 
received. Mortgages and charges, £55,000. Ditto isgued jointly by com- 
pany and Kensington and Knightsbridge Electric Lighting Co., £148,000. 


ST. JAMES' AND PALL MALL ELECTRIC LIGHT CO. (LTD.)—The return to 
Feb. 23 gives the capital as £800,000 in 40,000 ordinary and 20,000 pref. 
shares of £5 each, all of which have been taken up. £5 per share has 
been called up on 39,650 ordinary and 20,000 preference shares, and 
£298,250 has been received. £1,750 is considered as paid on 350 ordi- 
nary. Mortgages and charges, £150,000 34 per cent. debenture stock and 
£145,691 4 per cent. guaranteed debenture stock of Central Electric 
Supply Co. (Ltd.), being half total loan capital. 

TELEGRAPH CONSTRUCTION AND MAINTENANCE OO. (LTD.)—The 
return to March 15 gives the capital as £448,200, in 37,350 shares of £12 
each, all of which have been taken up and paid for in full. No mort- 
gages or charges. 


WESTMINSTER ELECTRIC SUPPLY CORP. (LTD.)—In the return to 
March 15 the capital is given as £800,000, in 110,000 ordinary aud 50,000 
preference shares of £5 each, of which 110,000 ordinary and 28,151 
preference shares have been taken up. £5 per share has been called up, 
and £690,755 has been received. Mortgages and charges, £250,000. 


MORTGAGES AND CHARGES. 

ELECTRIC LIGHT INSURANCE AND MAINTENANCE OO. (1904), LTD.— 
A debentare for £2,000, dated May 4, 1904, charged on company’s real 
and personal property, present and future, except uncalled capital, has 
been registered. Holder, E. Hill. 


IMPROVED ELECTRIC GLOW LAMP CO. (LTD.)—AÀn indenture dated 
April 21, 1904 (supplemental to trust deed dated July 18, 1901, securi 
£4,000), charged on company's undertaking and property, present an 
future, including uncalled capital, has been registered. "Trustees, H. Muff 
and F. L. Gardner. 

INDIA RUBBER, GUTTA-PERCHA AND TELEGRAPH WORKS CO. (LTD.)— 
Issue on May 3 of £99,000 44 per cent. second debentures, part of series 
created April 12, 1904, to secure £100,000. Property charged, company's 
undertaking and property, present and future, including uncalled capital, 
subject to £300,000 prior debentures. No trustees. No previous issue of 
same series. 

BEWCASTLE-ON-TYNE ELECTRIC SUPPLY CO. (LTD.)— The fresh issue 
of ordinary shares was over-applied for to the extent of 65 per cent. 


SUNBEAM LAMP CO. (LTD.)—Issue on April 28 of £200 debentures, 
part of series created Jan. 28, 1904, to secure £10,060, charged on com- 
pany's undertaking and property present and future, except uncalled and 
unpaid capital. No trustees. eviously issued of same series, £8,200. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 3 per cent. (April 21, 1904). 
251 ;d. per oz. (May 12). Consols 908—904 for money, 
account ; 24 per cent. annuities 897 — 904 (May 19). Consols Pay Day, 
June 1; Stocks and Shares Continuation Days, May 25 and June 8; 
Ticket Days, May 26 and June 9; Pay Days, May 27 and June 10; Mining 
Share Carry. over Days, May 24 and June 7. 


Price of silver 


';—90,% for 


BRUNNER, MOND & CO. (LTD.)—The directors recommend payment of 
a final dividend of 15 per cent. on the ordinary shares, making 30 per 
cent. for year ended March 81, £150,000 has been added to reserve, 
bringing it up to £1,000,000. 

JAPAN.—Tokyo Electric Light Co. recently decided to increase their 
capital of 3,500,000 yen (= £320,834) to double that sum and also to 
borrow one million yen. 

LONDON, CHATHAM AND DOVER RAILWAY.— The Rt. Hon. Sir 
William Hart-Dyke, Bart., M.P., has been elected chairman of this rail- 
way, in succession to the late Mr. J. Staats Forbes. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.—-Mr. Henry 
Buffer (of Messrs. A. Ruffer and Sons, bankers) has joined the board of 
this company. 


PROVINCIAL TRAMWAYS CO.—Mr. A. W. White, J.P., has been 
appointed a director. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
been asked to grant quotations to a further issue of £116,363 4 per cent. 
redeemable mortgage debenture stock of the British Westinghouse Electric 
and Mfg. Co. (Ltd.), and a further issue of 6 per cent. cumulative prefer- 
ence £5 fully-paid shares of Edmundson's Electricity Corp. (Ltd.) 
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NOTES. 
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THE Board of Trade has recently addressed to tramway 
and light railway undertakers a further letter on the report- 
ing of accidents, somewhat modifying its previous requirements 
in this respect. We have noticed the earlier circulars on this 
subject as they appeared. The general effect of the last letter 
{published in full in another column) is to reduce the number 
of occasions which have to be reported. Only three classes of 
accidents have now to be reported in all cases—viz., trolley 
boom pulled out, trolley wire breaking and falling, car running 
away. Accidents of other classes need only be reported if 
eausing injury to any person (or, in some cases, if likely to 
have caused personal injury), serious damage to cars or other 
vehicles, or “alarming results." This reduction will be an appre- 
ciable relief to the more conscientious tramway managers, 
who have often felt that they were reporting trivialities, 
although it will be rather a tax upon the tramway manager's 
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ingenuousness to determine nicely whether a particular 
accident had or had not an “alarming result.” So much 
depends upon the coefficient of alarm-susceptibility of the 
particular spectators or auditors. The returns have doubt- 
less been useful in proving to the Board's officers how 
comparatively rare serious accidents are and how trifling 
the majority of such incidents. We venture to think that 
a summary of them, with remarks by the Board's officers, 
might be published with some advantage. 
— 

A FURTHER memorandum on details of tramway construc- 
tion just issued by the Board somewhat modifies and enlarges 
the scope of the last edition. The most important alteration 
is the additional width of rail groove permitted—viz., I in. 
generally and ljin. on curves of less than 1 chain radius, 
instead of the lin. which has stood as the maximum for many 
years. The apparently small addition is of great value, as 
it has been impossible to make a flange of adequate strength 
for the heavy electric car of to-day to run reasonably 
well in a lin. groove, even on the straight. It is no 
secret that the inch maximum has been very generally 
exceeded during the last five or six years, but it is all 
to the good to get official sanction. The adoption of the 


Min. groove by the Standardisation Sub-Committee ou Tram- 


way Rails has undoubtedly helped the Board’s officers to 
make the concession. As regards clearance, the minimum of 
lõin. between the sides of passing cars, between cars and the 
kerb or any standing work, is made applicable to curved 
roads as well as straight, whereas l8in. on curves figured in 
former memoranda. There is an additional warning that any 
stone kerbing fitted round central poles should not be wide 
enough on the sides next the rails for any person to stand on. 
There have been several nasty accidents to persons who have 
mistaken kerbs for refuges, and we think the safer plan is to 
use a cast-iron guard-ring with a curved surface, which no one 
can stand on. It might have been well on this point to call 
attention to the way in which a long bogie car overhangs 
the rails on sharp curves. We have known of cases in which 
the introduction of bogie cars in place of four-wheel ones 
has necessitated the reconstruction of loops and curves, and 
with the extension of running power arrangements that is 
certain to come about trouble may easily arise by the running 
of a “foreign” bogie car on to lines that have not known 
anything longer than the four-wheeler. 
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A PRACTICALLY new note, at least as forming part of the 
official memorandum, refers to the construction of cars. The 
* reversed ” staircase is to be avoided, especially on narrow- 
gauge lines. We have before pointed out that this seems to be 
a rather one-sided view. The “reversed” staircase has some 
very great advantages, and we think it can be arranged to 
allow the motorman free movement and vision. However, 
there are already some alternative designs on the market 
which seem to have good points. It is not generally recog- 
nised in this country that the staircase and the top seats of 
the tramcar are objectionable excrescences from an engineering 


point of view. 
— ey 


HANGING-GATE or “trigger” life-guards are preferred, and 
whilst this type has certainly been fairly successful, it is not 
the ideal, and we hope the official preference will not check 
invention and progress. Folding steps are also considered 
desirable, in order not to interfere with the efficiency of the 
life-guards. This note appears to us an unusually premature 
pronouncement for a Government department to make, and to 
arise from a serious want of sense of proportion. Folding 
steps are on their trial; one hardly likes to say that the 
patterns now offered are reliable, they have not been in use 
long enough. But they do present another opportunity for 
human error, and more accidents may occur from a rush off a 
single holiday-crowded car when the step has been imperfectly 
unfolded than bring the life-guard into use for months or 
even years. It does seem a mistake to put a possible trap into 
the path of every passenger for the sake of avoiding a chance 
of further injury to an occasional unfortunate person who has 
been knocked down bya car. The safety of the car users 
would seem to stand first. 


THE greater part of Prof. RUTHERFORD'S discourse at the 
Royal Institution last Friday evening was merely a resumé 
of our present knowledge and of the more widely accepted 
hypotheses with regard to radio-activity, and the experiments 
were not of as brilliant a nature as some which had previously 
been shown in connection with the same subject in the same 
lecture theatre. Yet the large audience was well repaid by 
hearing from Prof. RUTHERFORD towards the close of the lecture 
an interesting suggestion for the explanation of one of the 
most troublesome points of difference between scientific men 
at the present day. Physicists and geologists have decidedly 
different opinions as to the age of the earth, and both 
sides have excellent evidence to support their own com- 
putation. Lord KELVIN, on behalf of the physicista, had 
qualified his estimate by saying that it was correct “ provided 
some new source of heat is not discovered," and the discovery 
of radium emanation in the earth may therefore point to the 
new source of heat which would help to explain the discre- 
pancy between the two estimates. The temperature gradient 
of the earth might also be explained by the assumption that a 
considerable amount of radium is contained in the earth and 
that its energy is being transferred from the centre outwards 
in the form of heat. Prof. RUTHERFORD was rather vague— 
probably purposely so—in his manner of putting forward these 
suggestions; doubtless the matter will be considered further 
by himself and others, and, as our knowledge of the properties 


of radio-active bodies accumulates, fresh light will be thrown 
upon these questions. It must not be forgotten that it is only 
during the last year that the disintegration theory to explain 
the phenomena of radio-activity has been accepted by the 
majority of physicists, and that there is still a large school of 
scientific men who are not prepared to accept it. It is neces- 
sary, therefore, to move cautiously before we elaborate upon it. 


AN interesting case was heard at the Newcastle County 
Court last Friday, when the Newcastle Electric Supply Co. 
claimed £44, 5s. 7d. from a contractor for wrongfully disturb- 
ing and damaging an electric cable. It was stated that the 
cable in question was disconnected by the defendant on two 
separate occasions and the lighting and power supply to an entire 
district seriously endangered. For the defence, the damage 
was not denied, but it was held that the plans deposited with 
the Corporation by the Company were at fault. At the point 
where the cable was damaged, these plans showed that the cable 
was not less than 4ft. 6in. from the building, but, actually, it 
was found to be within 9in. at certain points, and the Company's 
engineer admitted 12in. The defendant, therefore, argued that 
if the cable had been laid in accordance with the plans it 
would never have been damaged. In giving judgment for the 
plaintiffs, however, his Honour Judge GREENWELL said there 
was no ground, either in law or common sense, for the defence 
set up. The disturbance of electric mains by road labourers 
is by no means an infrequent occurrence, and it is interesting 
to have a legal decision on the point. Probably, no action 
would have been taken if the incident had not been repeated 
within a very short time of the first occasion, when the Com- 
pany naturally thought it was time to take steps towards pre- 
vention. The arguments for the defence were certainly weak. 
On the other hand, it is doubtful whether the Company was 
not, to a certain extent, guilty of contributory negligence 
if, as was stated, there was an error of nearly 4ft. in the 
official data as to the position of the mains in question. 

A LARGE debt of gratitude is owing to the old City com- 
panies for their interest and work in the deserving cause 
of technical education, and no inconsiderable share of this 
debt must be placed to the account of the electrical industry. 
Indeed, much of the progress of the industry is due solely 
to the munificence of the City and Guilds of London 
Institute, who, last year, spent no less than £37,000 on 
the institutions under their control It would indeed be 
regretable if their efforts were marred by any fresh policy 
in connection with the University of London. The fact 
that students of the Central Technical College may be 
registered as internal students of the University, and at 
the end of the three years’ course, take the BSc. by 
examination, is at first sight an admirable arrangement 
calculated to raise the status of both the engineering pro- 
fession and the Central Technical College. But too much 
importance must not be attached to the degree itself, for it 
must not be forgotten that the main function of the college is 
to train students for the engineering profession—one for which 
the mere teaching for examinations is by no means sufficient. 
Up to the present, employers have placed a higher estimate 
upon the value of the Central Technical College diploma than 
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upon the B.Sc. degree, and although the institution of an 
engineering B. Sc. degree will gradually improve its value in 
the engineering market, it will not do for the impression to 
get about that the Central Technical College is to do no more 
than prepare students for a university degree, a distinction 
that must always have a certain academic sound about it. 


— fr 


Wx learn that some local authorities are intending to oppose 
the Supply of Electricity Bill, which is now on its way through 
Parliament, particular exception being taken to the clauses 
which will extend the powers of private companies. We have 
already expressed the opinion that the measure is conceived on 
a fair and broad-minded basis, and we trust that no effort will 
be spared by those who have the interests of the electrical 
industry at heart to frustrate any attempt to defeat or post- 
pone this needful revision of the electric lighting law of the 


country. 
— • ww1W.— — 


The Rede Lecture. — Prof. J. A. Ewing will deliver the Rede 
lecture at Cambridge on June 11th, the subject selected being 
„The Structure of Metals.” 

London University Engineering Degree.—On Wednesday, 
among the degrees bestowed by Lord Rosebery, as Chancellor 
of the Universlty of London, were 10 in engineering. 

King's College Annual Dinner.— The 44th annual dinner of 
King's College, London, will be held at the Hotel Cecil on 
Monday, June 20th, with the Marquess of Salisbury in the chair. 

Ferranti Alternating-current Meter.— In the London Gazette 
of May 13 it is announced that the Ferranti alternating-current 
meter has received the official approval of the Board of Trade. 
A full description of this meter appeared in The Electrician, 
Vol. LII., p. 422. 

The *Haimun."—Two hundred miles seems to be about 
the limit of distance over which the wireless telegragh 
apparatus on board The Times despatch steamer * Haimun " 
can transmit messages. In Saturday's Times the following 
statement occurs: As part of last Sunday's wireless message 
had to be transmitted a distance of over 200 miles, some 
sentences were garbled." 


Cable Interruptions. Date of Interruption. 
Dominica - Martiniqauu¶n . May 9,1902 
St. Lucia Martinique . May 9, 1902 
Cayenne —Pinheiros ..... .. Aug. 18, 1902 
Relssi- Issa (Yemen)—6€ aran ....... Ss. Oct. 22, 1902 
Tarifa—Tangier .......... eccooscceceecevee, Jan. 18, 1904 
Dab Renn ees os ihe May 183, 1904 


Gibraltar—Tangiers .............. eere May 17, 1904 


Steam Turbines.—In view of the Paper on steam turbines 
recently read before the Institution, the following description, 
from an American local newspaper, of a Westinghouse-Parsons 
turbine is particularly interesting :— 

An interesting feature of the equipment is a steel turbine equipment of 
3,000 m.r. The turbine is a reciprocating engine with a piston rod that 
extends back and forth instead of in a circle, and is the most modern. It 
is compact and takes up less room than other styles, and is now in use in 
many of the first-class manufacturing establishments. 

The ‘Canadian Scholarship " at Cambridge.— The McGill 
University of Montreal have offered to endow a Canadian 
scholarship of £80 a year for three years at Christ's College, 
Cambridge. The scholar is to be chosen from students of 
McGill University, Montreal, bv the principal and professors 
of that university, but not by competitive examination. The 
scholarship will be available for any subject taught at Cam- 


. bridge University. It is probable that the first Canadian 


scholar will come into residence next year. McGill University 
of Montreal is affiliated to the University of Cambridge. 


Personal.—Mr. F. G. Donnan, Ph. D., M.A., has been 
appointed to the chair of physical chemistry recently founded 
at the University of Liverpool by Sir John Brunner, M.P. 
After graduating at the Royal University of Ireland, Dr. 
Donnan went abroad and worked in the laboratories of Prof. 


Ostwald, of Leipzig, ond Prof. Van't Hoff, of Berlin. On 
his return to England he was associated with Sir William 
Ramsay, of University College, London, for about three years, 
first as his assistant in the Department of Chemistry, and then 
as assistant professor. Dr. Donnan was subsequently elected 
to a Junior Fellowship in the Royal University of Ireland. 
He is now lecturer at the Royal College of Science, Dublin. 


Association of Academies.—The delegates to the general 
assembly of the International Association of Academies were 
received by the King at Windsor on Wednesday. This 
(Friday) evening they are invited to a reception by the Univer- 
sity of London. To-morrow they are invited to visit the 
Universities of Oxford and Cambridge, and degrees will be 
conferred in the afternoon, while on Monday, the Lord Mayor 
of London will entertain them at a banquet at the Mansion 


House. The following are among the delegates :— 

London.—Royal Society.—Sir William Huggins, Mr. A. B. Kempe, 
Prof, Larmor, Mr. Francis Darwin, Prof. H. E. Armstrong, Mr. W. Bate- 
son, Prof. George Darwin, Prof. A. R. Forsyth, Sir Michael Foster, Sir 
David Gill, Lord Kelvin, Prof. A. Liversidge, Sir Norman Lockyer, Prof. 
J. Milne, Sir William Ramsay, Sir Arthur Rücker, Prof. A. Schuster and 
Dr. A. D. Waller. 

Paris.—Académie des S-^iences.— M. Mascart, M. Gaston Darboux, 
M. Henri Poincaré, M. H. Moissan, M. A. de Lapparent, M. A. Giard and 
M. Darboux. Académie des Sciences Morales et Politiques.—M. Georges 
Picot, M. Paul Leroy-Beaulieu, M. Glasson, M. le Comte de Franqueville, 
M. Boutroux, M. le Baron de Courcel, M. Henri Joly and M. Paul Meyer. 

Washington.—National Academy of Sciences.—Sir Archibald Geikie 
and Prof. E. Ray Lankester, foreign associate members. 

Light Railways Act, 1896.— The Board of Trade have made 
an additional rule under the Light Railways Act, 1896, with 
respect to the notices to be given and deposits made in cases 
where alterations of works are proposed during the progress of 
an application for an order. The additional rule, which will 
be placed on sale as a Government publication, reads as follows : 

Where an application for an order authorising a light railway has been 
made to the Light Railway Commissioners, and the promoters communi- 
eate to the said Commissioners their desire to make any additions to or 
alterations in the line of the railway or the works thereof or the lands to 
be taken as respectively proposed under such application, and such 
desired additions or alterations are not of such extent or character as io 
make it inconvenient or inadvisable in the opinion of the Commissioners 
that the same should be dealt with under the said application, the pro- 
moters shall, with the consent of the Commissioners, given at any time 
before the said application has been decided on by them, publish such 
advertisements and give such notices and make such deposits (including 
any lists and statements required under rules 32 and 33 of the Board of 
Trade Rules, 1893), as would have been requisite under the said rules if 
such additions or alterations had formed the subject of a separate appli- 
cation for an amending order in accordance with rule 38 of the said 
rules, except that, notwithstanding anything contained in the said rules, 
such advertisements shall be published, such notices given and such 
deposits made at such times as shall be directed by the Commissioners. 


Details of Tramway Construction.—The Board of Trade 
has issued the following memorandum relating to details of 


construction of tramways :— 

1. Clearance.—The space between the inner rails of a double line must 
depend upon the overhang of the cars. It is, however, necessary that 
there should be at least 15in. between the sides of the passing cars, and 
also a similar space between the side of a car and any standing work such 
as lamp posts, telegraph posts and trolley wire standards in a street. As 
& rule there should be at least 15in. between the side of the car and the 
kerb, whether on straight or curved roads. Where central poles are used 
for electric traction any stone kerbing should not be left wide enough at 
the sides facing the rails to enable any person to stand upon it as a refuge. 

2. Rails.—For mechanical traction it is generally considered that the 
weight of rails should not be less than 901b. per yard, 100lb. being pre- 
ferred. The groove of the rail should not exceed one and an eighth inch 
in width, but the Board of Trade are prepared to accept & groove not 
exceeding one and a quarter inch on curves of less than 1 chain radius. 

8. Cars.—Staircases of the ‘‘ reversed’ type should be avoided, more 
especially on narrow gauge lines. Of existing types the “trigger” life- 
guard is the pattern which is preferred. The hanging gate should be as 
close to the ground as possible, and there should be at least 3ft. between 
it and the front of the guard. Both the guard and the gate should be at 
least as wide as the outside of the frame of the truck. In order not to 
interfere with the efficiency of the life-guard it is desirable that folding 
steps should be adopted on all new cars. Where trolley ropes cannot be 
dispensed with or tied up, precautions must be taken to prevemt the 
“ slack " causing accidents. To prevent trolley booms being pulled out, 
or trolley standards broken, traps should be minimised and detachable 
trolley heads provided. 

The Conversion of the Hanover Tramways from the Accu- 
mulator to the Overhead System.— Amongst the large Conti- 
nental tramway systems Hanover was one of the few upon 
which accumulator traction had been adopted. The usual 


troubles were experienced, notably the expensive and trouble- 
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some upkeep of the car batteries, and the tramway company 
decided long ago to convert the tramways to the overhead 
system. A strong opposition arose, however, and it was only 
after tedious negotiations and after legal proceedings had been 
taken, that the company was able to carry out its plan and 
convert its whole system (equivalent to 30 miles of single 
track). According to an article on the subject by Herr L. 
Liebenberg in the Elektrolechnische Zeitschrift, the conversion 
was carried out by the Union Elektricitáts Gesellschaft, the 
bonding of the rails being done by the tramway company 
themselves. The bonds consist of 8mm. copper wire with 
conical lugs at the ends. "These lugs were driven into holes 
carefully machined into the web of the rails, the holes being 
coated with a thin deposit of copper by means of copper 
sulphate. The drilling device was electrically operated with 
the aid of a small portable battery. An iron armoured cable 
serves as a return path for the current, and the dynamo is not 
earthed at the station. The overhead wire is used in two sizes 
with cross-sections of 0:07 75 and 0:0975 sq. in. respectively, and 
has lateral grooves in both cases, so that a section through the 
wire takes approximately the form of an 8. Section insulators 
are inserted into the overhead line about every mile. 
The current collectors are of the “bow” type. Herr Liebenberg 
states that the total cost of conversion amounted to £39,800, and 
that the total time taken for it was 14 months. 


A Switching Tower for Tramways.—The Street Railway 
Journal, in a recent issue, describes a switching tower used at 
a busy crossing point of the Los Angeles, Cal, tramways. 
The apparatus is operated by means of oil pressure. To each of 
the four switches is run a pressure pipe, din. in diameter, and 
the oil cylinders of the switches are connected by one common 
return pipe to the oil tank in the tower. Two double-acting 
plunger pumps in the tower are driven by 4 H.P. slow-speed 
series-wound motors from the 500-volt line. At each end of 
the pump base is an air chamber, from which pipes are brought 
around to four three-way valves on a switchboard. All the 
switches are held in the position for straight track by means 
of springs. When the operator pulls down one of the valve 
handles to a horizontal position, this opens the three-way 
valve and allows oil under 60lb. pressure to move the switch 
tongue over against the force of the springs. The switch 
cylinder, which is located in an iron box just outside the 
track, is 34in. in diameter, and, as it works constantly in oil, 
its wearing qualities are very good. It is not even necessary 
to use rings in the piston head. In order to signal the motor- 
man to proceed after a switch is set, small semaphore blades 
are arranged, which, when thrown to a vertical position 
uncover electric lamps that serve as signals at night. Each 
semaphore is operated by an electric solenoid switch controlled 
by a push button located beside the valve handle. The tower 
is hexagonal in shape, the operating room being 34ft. across 
and 6ft. high. It is supported 8ft. above the edge of the side- 
walk by means of a hollow steel post, tho bottom of which is 
stayed to an iron E embedded in concrete. The four 
pressure pipes and the return pipe are carried down within 
this post. 

Electric Tramways and Magnetic Observatories.— The United 
States Treasury Department, controlling the United States 
coast and geodetic survey, has recently issued a buff book 
marked Appendix No. 5 of the Report for 1902,” setting 
forth the conditions of the United States magnetic observa- 
tories in operation on July 1, 1902. In commenting on this 
volume, tne Electrical World of New York recalls the removal 
of magnetic observatories in various countries necessitated by 
the introduction of electric traction, and continues that the 
United States observatories have now joined in the exodus. 
There are now four United States magnetic observatories con- 
sidered safe for the time being from the trolley cars. One is 
in Sitka, Alaska, “near the new Russian cemetery,” a quiet, 
remote place. The second is “on an immense coral plain," 20km. 
west of Honolulu, in the island of Hawaii. The third is in 
Baldwin, Kan., 21km., in an air line, south of Lawrence, 
Kan. This, however, is but a temporary site, and, if trolleys 
should come, the equipment can be removed quickly. The 
fourth is at Cheltenham, Md., which is visited by two local 
passenger steam trains daily. The report states that the 
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land in this region, while in a flourishing condition before the 
civil war, when slaves were available for tilling the soil, is now 
so undesirable that so far as can be seen at present, there will 
be little inducement to run electric car lines into this region. The 
civil war was thus evidently not in vain from one special view- 
point. Great pains have evidently been taken with the construc- 
tion of the buildings for these observatories, so as to maintain a 
nearly uniform internal temperature at the magnetographs. 
This thermal insulation has been provided by using multiple 
walls and large thicknesses of dry sawdust. It is stated that 
3,000 sacks of sawdust were used in the Sitka Observatory 
alone. The thermograph records for Cheltenham Observatory 
inside and outside the building during a week show that while 
the external range of temperature during that time was about 
50deg., the internal range was about ldeg. It is interesting to 
observe that the apparatus employed for making and recording 
the observations differs but little from that employed 30 years 
ago. 

The Faraday Society.—At an ordinary meeting of the 
Faraday Society on May 9th, Dr. F. M. Perkin read a Paper, 
by A. Fontana and himself, on “The Electrolytic Oxidation of 
Anthracine.” The authors had taken up the study of the 
oxidation of anthracine primarily to ascertain whether it was 
possible to obtain a good laboratory method for the prepara- 
tion of anthraquinone. The first attempts were made with 
solutions in acetone, platinum electrodes being employed. 
Although oxidation took place in solutions of anthracine in 
acetone, it was not found possible to oxidise more than 
about 55 per cent. of the anthracine. Attempts were 
then made to electrolyse anthracine suspended in 20 per 
cent. sulphuric acid or in caustic alkali to which an oxygen 
carrier had been added. Various carriers were employed, 
the most satisfactory being chromium, cerium or manganese 
salts. The anode consisted of a lead vessel, and the cathodes, 
four in number, were also of lead and were placed in four 
small porous cells. There was also a lead paddle which 
was connected with the positive pole, the total anode surface 
being about 6 sq. dems., current density 1 ampere per sq. dem., 
temperature 70°C. to 80°C., and E.M.F. from 2:5 to 3:5 volts. 
The yield of anthraquinone was about 80 per cent. and it was 
not found possible to increase the yield more than 1 or 2 per 
cent. above this. It was afterwards found that almost equally 
good results were obtained without a diaphragm. In this case 
the stirrer, sq. dem. in area, was made the cathode. In dis- 
cussing the results of their experiments the authors considered 
that, owing to its volatility and the comparatively poor yield, 
a solution in acetone could not be recommended. On a large 
scale no method in which a diaphragm is employed would be 
satisfactory, owing to the migration of the SO, ions from the 
cathode to the anode side. In the discussion, Mr. Blount (the 
chairman) suggested the use of thallium salts. He thought 
the energy bill in this instance might not necessarily be an all- 
important item. Dr. Steinhart thought better results would 
be obtained if the anode solution were removed from the 
cathode. Mr. Inglis discussed the effect of the P.D. between 
the anode and solution. Mr. Gaster thought the cost of 
energy was of prime importance. 

Electric Traction for Goods Traffic in the Chicago Telephone 
Tunnels.—The network of tunnels which has been built under 
the streets of Chicago by the Illinois Tunnel Co. (formerly the 
Ilinois Telegraph and Telephone Co.) for the purpose of 
carrying the wires and cables of the company's automatic tele- 
phone system is to be utilised for a system of electric traction 
for the carriage of goods. The franchise does not permit of 
passenger traffic. The idea is to carry freight and coal between 
warehouses, wholesale houses and railway freight stations; to 
carry mail and express matter between the railway stations, 
post offices and express offices; and to carry newspapers 
between the newspaper offices and the railway stations. 
Sidings and spur tracks will be built as required. A franchise 
covering this privilege was granted to the company in July, 
1903. An experimental section of line has been laid and loco- 
motives and cars put in service. It is expected that contracts 
for 150 locomotives and 2,000 cars will be placed in the course 
of a few weeks. It is also stated by the company that regular 
traffic service will be started in September, and that about 200 
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locomotives and 3,000 cars will be in operation by 1905. At 
the present time there are 99,000ft. of tunnels Oft. by 7+ft., 
and 140 four-way intersections, while about 1 mile of the first 
large tunnel, 122ft. by 14ft., has been completed. The steepest 
grade in the tunnels is 1:75 per cent., and the grades at railway 
terminals are not to exceed 12 per cent. These latter steep 
grades will form the approaches to the tunnels, which are built 
with the rails some 30ft. below the street level. The four-way 
intersections have curves of 20ft. radius, and the sharpest curves 
on the main line are 16ft. radius. The track is of 2ft. gauge, 
laid with 561b. T-rails fastened by bolted clamps to cast-iron 
chairs embedded in the concrete floor of the tunnel. The 
Morgan third-rail traction system is used, consisting of a per- 
forated metal plate (zin. thick and 4in. wide) forming a rack, 
Which is bolted between two lines of timber stringers. These 
serve to protect and support the rail. The locomotive is of the 
class used in mine haulage work, but is peculiar in the method 
of taking current. The rack rail serves both for traction and 
as a third-rail conductor, the current being taken up by the 
teeth of the driving gears and led to motors geared to the 
axles, with suitable controlling devices. The running wheels 
are of the adhesion type, and the track rails are used for the 
return current. The locomotive weighs about 3 tons with one 
motor or 5 tons with two motors. Of the first 150 locomo 
tives, 75 will have two 80 H.P. motors and 75 will have one 
75 H.P. motor. The drawbar pull is about 6,000lb. In some 
cases the third-rail may be placed at the side of the tunnel wall. 


Electric Transmissicn Line 110 Miles in Length.—Accord- 
ing to the San Francisco Journal of Electricity, the Washington 
Water Power Co. of Spokane is about to begin the commercial 
operation of its 110 mile transmission line. In the generating 
station two 2,250kw., 4,000-volt revolving field generators, 
each directly connected to a Victor turbine, operating under a 
head of 70ft. have been installed. The electrical machinery, 
including generators, transformers, switches, lightning arresters, 
&c., was built by the General Electric Co. Two sets of bus 
bars allow the city service and the transmission system to be 
separated when necessary. All generator switches are of the 
motor-operated, remote-control type, and operate so promptly 
upon closing the relay switch on the switchboard that no 
difüculty is encountered in synchronising machines. Three 
water-cooled transformers (with one spare for emergencies) step 
the voltage up from 4,000 to either 45,000 or 60,000 volts 
depending upon connection, for the long distance transmission. 
'There are no high-tension switches other than disconnecting 
switches installed betweenthe line and thetransformer primaries. 
Lightningarresters are installed, each single-pole arrester being in 
a separate brick compartment extending from the lower floor of 
the building to the high-tension wires, which are near the roof. 
The line is approximately 110 miles long to the furthest power 
user. A portion of it runs through marshy or boggy country 
where considerable trouble was experienced last winter from 
ice forming around the pole butt and finally lifting the pole 
out of the hole. This difficulty was overcome by putting 
horizontal cross-pieces on the butts underground. The line 
consists of three No. 2 solid copper wires, with 60,000-volt 
Locke insulators and iron pins. These pins are made of about 
3in. wrought-iron with cast-iron shanks, for insertion in cross- 
arm and lead threads. There are six substations, each 
equipped with three-phase, step-down, water-cooled trans- 
formers, varying in size from 100kw. to 750kw., with primary 
taps for 60,000 or 40,000 volts, according to line pressure. 
Each sub-station is equipped with an automatic high-tension 
oil switch mounted in a separate brick compartment above 
the panel and connected between the transformer primary and 
line. The power will be used almost exclusively for mining 
purposes, the most notable installation being at the Standa 
and Hecla mines, where four General Electric 300 H.P. induc- 
tion motors will be used to drive compressors, hoists, &c. 
One of these motors will be geared directly to a hoist. There 
is an aggregate of about 800 H.P. in synchronous motors and 
the rest in induction motors. The synchronous motors will 
be started directly from the line through low voltage taps on 
the transformers. The plant has already been operated for 
some time at 60,000 volts, but with no load at the end of the 
line, and no defects have been encountered. 


Explanation of a Phenomenon in Three-phase Working.— 
In a short Paper read before the Dublin Local Section of the 
Institution of Electrical Engineers on April 14th, Mr. W. 
Tatlow suggested an explanation for the fact that compara- 
tively large currents, which cannot be attributed to faulty 
insulation, have been observed in the wire earthing the star 
connection of the three-phase alternators working at the 
Pigeon House Fort station in Dublin. By a simple applica- 
tion of Fourier’s theorem he shows that the harmonic 
pressures of three times (or multiples of three times) the 
main frequency are the same in magnitude and direction in 
all the three phases at any moment, whereas the fundamental 
and remaining harmonics differ by 120deg. in phase in each of 
the three phases. It follows at once that in a mesh-connected 
winding harmonic pressures of three times or three n times 
the fundamental frequency will, if present, add together and 
drive idle currents round the mesh, while the fundamental and 
remaining harmonics form, on the other hand, balanced sets, 
the sum of the three pressures due to any of them taken round 
the mesh being zero at any moment. In the case of a star- 
connected winding these harmonics of the third order will 
tend to drive current into or out of the star point equally in 
all the three windings at any moment, and therefore they will 
be balanced, and, as far as pressures between any pair of the 
three wires coming from the machine are concerned, harmonics 
of the third order are eliminated by the star connection, and 
should not appear in the pressure wave. They would, how- 
ever, appear in the pressure wave taken between any of the 
three leads and the neutral point if they happen to be set up 
in the windings, and the waves of pressure between lead and 
lead and between any lead and the neutral point would differ 
in form. Now, if the star point of the three-phase generator 
is earthed, and the three leads bringing current from the 
machine are in the form of a three-core lead-sheathed cable, 
these harmonics of the third order will give rise to a capacity 
current flowing to earth from the neutral point and charging 
the sheath of the cable; for Mr. Tatlow shows that the mean 
potential of the three cores is not zero, but a fluctuating 
quantity, which will give rise to a capacity current depending. 
on the capacity between the three cores taken together and 
the sheath. In the Dublin cables the capacity of the two 
cables in parallel amounts to approximately 1:‘5mfd., and 
Mr. Tatlow says that currents in the earth-wire of the star of 
the order of 1 ampere or more might be expected. The truth 
of this deduction relative to the capacity current in the earth- 
wire of star, Mr. Tatlow concludes, sould easily be tested by 
bringing a coil connected to a telephone near to the earth-wire 
and observing the pitch of the note in the telephone, and he 
hopes to make this test shortly. 
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MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, May 27th. 
PuysicaL Society. 

4 p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Agenda: (1) “ The Law of Action between 
Magnets and its bearing on the Determination of the Horizontal 
Component of the Earth's Magnetic Field with Unifilar Magneto- 
meters," by Dr. C. Chree, F. R. S.; (2) “On the Ascertained 
Absence of Effects of Motion through the Ether in relation 
to the Constitution of Matter on the FiizGerald-Lorentz 
Hypothesis," by Prof. J. Larmor, Sec. R. B.; (3) On Coherence 
and Recoherence,” by Dr. P. E. Shaw and C. A. B. Garrett. 


ROYAL INSTITUTION. 


9 p.m. Evening discourse: The Progress of Oceanography," by 
His Serene Highness Albert Prince of Monaco. 


THURSDAY, June 2nd. 
RÖNTGEN Society. 
8:30 p.m, Meeting at 20, Hanover-square, W. Paper to be read: 
* Experiments to Determine the Effects of Form and Winding 
upon Resonance Phenomena," by Dr. C. A. Wright. 


FRIDAY, June 3rd. 
Roya INSTITUTION. 
9 p.m. Evening Discourse: “The Development of the Theory of 
Electrolytic Dissociation,” by Prof. Svasée Arshenius. 
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REVIEWS. 


(Copies of the undermentioned work can be had from T'he Electrician Office, post 
ree, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


—— 

Radio- Activity. By E. RorRRRTrORD, D. Sc., F. R. S., F. R. S. C., Mac- 
donald Professor of Physics, McGill University, Montreal. (Cam- 
bridge: The University Press.) 1904. 10s. 6d. 

The rapidity of progress in the new chapter of Physics 
opened by Becquerel, through his discovery of spontaneous 
radio-activity, is well illustrated by the size of this com- 
pendium of the subject, as now known, by one of its most 
prom and successful investigators. Scarcely anything to 
be found in this book was known 10 years ago, and the greater 
part of it has been discovered within the last five years, and 
some very important portions during the year just gone by. 

The book epitomises the work that has been done by many 
investigators, and is by no means limited to the author’s own 
researches. It is dedicated to Prof. J. J. Thomson, and it 
proceeds on the working hypothesis of corpuscular disintegra- 
tion and intrinsic energy of atoms. After referring rapidly to 
the introductory work of Lenard, Róntgen, Niewenglowski, 
Troost, Arnold, and Le Bon, it begins with Becquorel's discovery, 
in February, 1896, and rapidly arrives at the quantitative 
measurements of Mme. Curie, and at the discoveries of 
Schmidt and Giesel. Since then the field has been open to 
the world, and there are few who have not contributed some 
trifle to it. 

The book does not aim at anything ambitious or at any new 
departure, but is a straightforward and very convenient 
summary of the work that has been done, with only such an 
amount of theory as is necessary to weld the whole together 
and to make it more readable and assimilable than a mere 
due of laboratory facts could be. Few things can be 
more dreary than a Paper or a book which relates a series of 
laboratory experiments without any clue or working hypothesis 
on which to string them together. Some hypothesis must 
necessarily occur to the worker, one would imagine ; and he 
ought not to expect anybody else to be willing to wade through 
his experiments without such a clue as they ane suggested to 
him. There is no need to accept the hypothesis as true, nor 
to give it any particular weight, but it furnishes a point of 
view from which to regard the whole, and the point of view 
may with advantage be changed from time totime. There are, 
no doubt, industrious workers who, on principle, would dissent 
from this view of the matter, and prefer the relation of crude 
facts undigested and unmixed with theory. They have, no 
doubt, something to say in support of their contention that 
bare facts alone are always preferable, and they may have the 
authority of a great name in support of it, but, save in 
exceptional cases when this mode of treatment is obviously 
called for, they must hardly expect their Papers to be read 
except by the few who have already taken up the same line of 
research. Fortunately the Cambridge school, of which Prof. 
Rutherford is a distinguished disciple, has never erred in this 
manner, and accordingly the experimental work of that school 
can for the most part be read with ease and pleasure. 

In so well known a subject as Radio-activity, it would be 
absurd here to reproduce the main familiar features ; but there 
are a number of side gleanings in a book like this, some of 
which it may be convenient to quote in a review in order to 
indicate the kind of facts which one may find lying by the 
roadside ready for utilisation. First it is interesting to notice 
on p. 23 that actinium is regarded by the author as prob- 
ably a real and distinct element; also that a convenient test 
of the purity of a radium salt is the carmine colour which it 
imparts to a flame, for if it contain much barium it will only 
colour the flame green. The spectrum of radium seems also 
fairly easily visible, since its principal line can be observed in 
radium so impure that it is only 50 times as active as uranium. 
The phenomenon which was called “ induced- activity, sup- 
posed at first to be due to the excitation of radio-activity in 
neutral substances by the inductive presence of a radio-active 
compound, is, of course, attributed to a solid deposit of one of 
the products of disintegration—a view for which the evidence 
is exceedingly strong. The question whether thorium is really 
radio-active itself, or whether it simulates the power because 
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it contains a trace of impurity, is discussed on p. 25, with a 
decided inclination to the view that it is itself radio-active. 

The Ionisation Theory of Gases forms the subject of the 
second chapter, including all the good work that has been done 
at Cambridge in connection with measurements on the satura- 
tion-current principle ; and the interesting influence of dust or 
smoke, which should be known to every experimenter, is men- 
tioned on p. 39. The notable rapidity with which dissociated 
ions re-combine in dust-free air is also quantitatively stated. 
It is to be noted that the ionic charge in gases considered as 
electrolytes appears to be always that of a monad atom, 
whether the gas be oxygen or any other—in this respect 
differing from liquid electrolytes. The remarkable measure- 
ments by C. T. R. Wilson on the different cloud condensations 
caused by positive and negative ions, and other experiments 
in the same direction, are described, together with those which 
indicate that an aggregate or cluster of molecules is often the 
real traveller, except at very low pressures. The remarkably 
sensitive character of the condensation test for the presence of 
ions is emphasised on p. 45, and the rate of travel of ions 
through gases is given on p. 42. 

The third chapter has to do with Methods of Measurement, 
and gives interesting practical details about different forms 
of electrometers, and the way to make them work in a simple 
satisfactory and delicate manner. The modes of insulation 
described are admirable, and Prof. Curie’s beautiful quartz- 
plate measuring instrument or high-resistance gravitation 
metrical crystal battery is briefly described. 

Chapter IV. begins the treatnfent of the Nature of the Radia- 
tions, and is subdivided into four parts, three of them dealing 
with the beta, alpha and gamma-rays separately, while the 
introductory part deals with the three together. I have 
observed in popular writings a tendency to assume that because 
the alpha-rays are easily stopped by obstacles, therefore they 
are slow-moving things ; whereas, as a matter of fact, they are 
projected with about a tenth of the velocity of light—certainly 
a very remarkable speed for atoms of helium or hydrogen, and 
quite sufficient to account for their energetic qualities. Sin- 
gularly uniform in speed the alpha-rays appear to be; there is 
much greater variety about the speed of the beta particles. 
Another mistake which is sometimes made is to ignore the 
material quality of the alpha particles, and to consider that 
helium is the last product or residue of theemanation. There 
is no evidence that that is so, and it is unknown what substance 
or substances the emanation ultimately becomes. Helium 
apparently is shot off from it, whatever may be left behind. 

Not all substances, however, appear to send off the same 
alpha particles. The alpha-rays from uranium and polonium 
seem to be less penetrating than those from thorium. It is, 
I suppose, well known that polonium gives out alpha-rays 
alone; hence it does not much affect ordinary X-ray screens 
(which are much more strongly stimulated by beta and gamma- 
rays), but it causes strong luminosity on a screen of zinc 
sulphide, which is a specially sensitive detector of alpha-rays. 

The most sensitive detector of any rays, however, is their 
electroscopic action due to ionisation. An alpha particle pro- 
duces an enormous number of ions in its passage through air 
before its speed is reduced ; for, whereas a beta particle pro- 
duces about 21 ions in its course, an alpha particle can produce 
more than 70,000. The most sensitive test for ionisation is the 
condensation of mist—an incredibly small amount of ionisation 
being thus rendered visible by the cloud of globules which 
gather round it. Photography is by no means the most sensi- 
tive test for rays. Alpha-rays indeed seem to have very small 
photographic effect. The rays which are most active elec- 
trically are the least active photographically.” 

The ingenious method by which Becquerel observed the 
magnetic curvature of beta-rays, by means of a photographic 
plate with the film on the back on to which shadows were 
cast by the circularly moving particles, and likewise the kind 
of magnetic spectrum observed with the different speeds of 
beta-rays, are given on pp. 97 to 99. The automatic charging 
of a radium preparation when enclosed so that the negative 
particles only escape, can be illustrated in many ways, but 
perhaps most strikingly by Strutt's experiment, p. 105, where 
also are described important quantitative experiments by Wien. 
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The reason why the alpha-rays from polonium are more 
easily stopped or absorbed than those from radium is not at 
all ‘leas t appears from experiments of Becquerel that the 
magnetic curvature of such rays, though of course extremely 
minute, is nevertheless the same for both kinds. Never- 
theless the polonium rays are even more easily stopped than 
the alpha-rays from radium; and therefore presumably are 
moving slower. If so, it appears to indicate that the massive- 
ness of the polonium projectiles is greater than that of the 
radium projectiles ; in which case it is probable that polonium 
is not shooting off helium but something heavier. This, how- 
ever, is at present quite uncertain, and the whole thing requires 
further investigation. 

It is remarkable how sensitive a zinc-sulphide screen is to 
mechanical disturbance of any kind. It is plain that the 
flashes in a spinthariscope are due to crystal cleavage under 
the blows. ‘‘Tommasina found that a zinc-sulphide screen 
removed from the action of the radium rays for several days 
showed the scintillations again when an electrified rod was 
brought near it.” 

There is a good deal of interesting discussion as to the mode 
by which alpha-rays are absorbed by matter. It seems to be a 
question whether they are slowed down in speed, so that they 
become gradually less and less prominent, or whether their 
charge is gradually removed from them, that is to say, whether 
the charge is removed from one after another of them. For it 
must be remembered that their detection is due to their 
ionising power: if they have too slow a speed they will not 
be able to ionise and render the air a conductor; if they lose 
their charge they will likewise not be able to do much in that 
direction. Accordingly, it is possible that, in addition to the 
alpha and beta charged particles, there may be a stream of 
uncharged particles moving through the gas with great velocity, 
the existence of which has not yet been detected.” 

Such uncharged particles would be fairly penetrating, and 
one view of the gamma-rays is that they consist of uncharged 
particles ; and this was at one time Strutt’s view; but it has 
always appeared to me much more likely that they are 
Röntgen pulses or shells of exceptional thinness— Röntgen 
rays of extra “hard” quality ; and it now appears in a 
note added February 18, 1904, that the most recent evidence 
lies in this direction (see p. 145). The peculiarity which led 
Strutt legitimately to liken gamma-rays to particles rather than 
to was their greater similarity to cathode rays as regards 
their effects on different gases, in which respect they differ 
5 from the X-rays produced by an ordinary Röntgen 
bulb. 

The fifth part of this chapter deals briefly with Secondary 
rays excited by the impact of the others, owing to which, 
radiographs are apt to show considerable diffuseness of outline, 
since the secondary rays excited by the impact of the beta 
particles have a decided photographic effect. | 

Chapters V. and VI. deal with the Rate of Emission of 
Energy and with Properties of the Radiations. The result of 
Wien's experiments is to show that the number of alpha 
particles projected by a gramme of radium in a second is 
the tenth part of a billion. The striking effect of radium in 
precipitating a spark across a spark-gap, and likewise its effect 
on selenium, are mentioned on p. 171; also its influence in 
making solids and liquids conduct, on p. 173. Some chemical 
actions are dealt with briefly, but they will probably have 
been more amply treated by Mr. Soddy, in his forthcoming 
work. 

The next few chapters give an account of the fundamental 
experiments of the author with respect to the continuous pro- 
duction of radio-active matter and the decay of the emanation 
—the foundation, in fact, of the disintegration theory. It is 
interesting to note that the discovery of the emanation itself 
was first made in the case of thorium by Mr. Owens, a student 
of promise. (Phil. Mag., October, 1899.) 

hapter X., on Radio-active Processes, involves at first a 
good deal of repetition, but ultimately leads to important 
considerations respecting the lifetime of radium, the amount 
of gas emitted by it per annum, its possible loss of weight, 
causes of its disintegration, the effect of its energy on solar 
and terrestrial history, and other matters of great interest. 


The author appears to think that the alpha radiation is not 
only the chief, but is the first in point of time, from any atom; 
and that the beta and gamma-rays, which always seem to 
occur together, are a sort of residual phenomenon. As has been 
said before, it appears likely that a gramme of radium expels 
about 10! alpha particles per second, and of these it seems likely 
that four are emitted during the disintegration of a single 
atom. On this estimate it appears likely that only about 
l per cent. of a piece of radium will remain after the lapse of 
10,000 years. 

The amount of radio-activity required in the crust of the 
earth to account for its present temperature seems to be not: 
very different froin what, by the direct experiments of Elster 
and Geitel, can be found there (see p. 346). A measurement 
of vital importance to Darwinian biologists 

The question whether radium disintegrates more rapidly 
when pure than it does when extremely diluted with other 
substances has been attacked as described on p. 339, with 
the result that its own bombardment seems to exert but little 
influence on its own rate of disintegration, so that however 
diluted and scattered the radium atoms may be, it seems likely 
that they will have almost the same chances of occasionally 
breaking up as if they were tightly packed ; but it is quite 
clear that the chances of a single atom of radium breaking up 
in any reasonable time are very small. I estimated some time 
ago that if one out of every 10,000 atoms of radium explodes 
once a year, that would be sufficient to account for all the 
observed phenomena. 

Rutherford’s measure of the atomic weight of the alpha 
particles by their slight magnetic deflection, which he was the 
first to detect, indicates that they consist either of hydrogen 
or helium, Ramsay and Soddy showed that helium was one 
of the disintegration products, but there may be hydrogen too. 
One reason why the helium spectrum easily makes its appear- 
ance is because it is so good a conductor of electricity and 
because its spectrum lines are exceptionally bright. Concerning 
the volume of the alpha-particles (considered as a gas) which 
are emitted by a gramme of radium per annum, two different 
estimates appear to be given on p. 331—1 cubic mm. and 90 cubic. 
mm. respectively—but the larger quantity is from the radium 
itself, while the smaller quantity is from the emanation released 
from a gramme of radium, and from that alone. The amount of 
helium actually observed seems to have been about 3 cubic mm., 
but it is assumed that some is absorbed by the glass. 

One of the most striking speculations contained in the book 
is the hypothesis that the known life history of radium involves 
its birth as well as its death, and that it is continually being 
produced as a disintegration product of uranium, which, being 
a radio-active substance, must be very slowly decaying. If 
the source is not uranium then it must be something else: 
the question is what. It appears quite probable that 
there may be a whole series of disintegration products of 
every grade of stability. Those which are very stable 
we consider permanent elements, and they are only slightly 
radio-active, if at all. Those which are very unstable 
have but a short existence of a few months, days, or 
hours, and while they last are violently active, out of all 
proportion to their infinitesimal weight. Of such a character 
are the emanations and the excited activities or deposits. But 
there is probably an intermediate class of moderately stable 
atoms, which behave as elements with a life of a few thousand 
years, and with an intermediate amount of radio-activity ; and 
to this class it may be conjectured that radium belongs. 

The whole doctrine of the evolution of matter—the building 
up of complex atoms from simpler ones on the one side, 
and the falling down of complex atoms into simpler ones on 
the other—is now a working hypothesis of the utmost interest, 
which must guide the researches of physicists and chemists for 
some time to come; with a result which it would be unwise to 
try to anticipate. 

The amount of energy involved in the aggregation of the 
constituent corpuscles into an atom is something enormous— 
far greater than any other store of energy Known. It is 
calculated that 1 gramme of the radium emanation, for 
instance, can give out during its life a thousand million 
C.G.S. units of heat—i.e., the heat required to boil and convert 
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into steam 1600kg., or about 14 tons, of ice-cold water. 
But on the electrical theory of matter there is no difficulty 
in attributing this energy to the ingredients of which atoms 
are composed, even though the substance itself may be at a 
temperature of frozen air, and therefore nearly deprived of 
ordinary molecular or heat energy. Whether a practical way 
will ever be found to control at will the disintegration of 
atoms, and thus to render their store of energy available, 
is another matter altogether, and one to which no glimmering 
of an answer appears likely immediately to be forthcoming. 

The concluding chapter deals with the important subject of 
the Radio-activity of the Atmosphere and of Ordinary Materials. 
The radio-activity of the atmosphere has been chiefly investi- 
pa by those admirable experimenters Elster and Geitel. 

hey found that a negatively-charged surface gradually 
acquired radio-activity by attracting to itself positive emana- 
tions; and that the air in a cave, which had been undisturbed 
for some time, had more emanation in it than the open air. 
The surface of the earth being negatively electrified, it must 
tend to cover itself with positive radio-active carriers. Rain 
water brings them down; but the greatest effect is found 
in air which has been sucked up from the pores of the earth, 
showing that the crust of the earth contains more than traces 
of radio-active matter. It is well known that deep springs of 
water show the same property. 

The amount of radio-activity obtainable from the atmo- 
sphere is affected by meteorological conditions. It is probable 
that it is less over the sea than over land. It is also observed 
that the air in rooms is full of a slight trace of very penetrat- 
ing radiation, causing enclosed electroscopes to leak slightly, a 
leakage which is probably due to the few gamma-rays associated 
with and emitted by the general radio-activity. 

Whether ordinary substances are really radio-active or not 
must still be regarded as an open question. They undoubtedly 
emit rays, but that may be due to a very slight trace of 
radium or other impurity. The only way to discriminate is 
to measure the rate of decay of the emanations and excited 
activity which ordinary substances originate, for in that way 
the identity of almost imperceptible quantities of radio-active 
substances can be ascertained. It furnishes an extraordinarily 
sensitive instrument of qualitative analysis. 

The slight amount of radio-activity which has thus—by 
Strutt, Cooke, McLennan and Burton, and other observers— 
been measured is something extraordinarily small. Ionisation 
at the rate of 10 ions per cubic centimetre per second has 
been observed, and this would be accounted for by the expulsion 
of one alpha particle per hour from each square centimetre of 
surface. Such a rate of disintegration, if it is due to the dis- 
integration of ordinary matter at the rate of one atom per 
second per gramme, would give it a great length of life— 
roughly, about three million million centuries; but that after 
all may be regarded as an inadequate lifetime for ordinary 
forms of matter, and the hypothesis may be preferred that 
the observed radio-activity is due to impurity. It may be 
left an open question at present, but it must be admitted that 
theory points in the direction of a finite life-history for every 
kind of atom. 

OLIVER LODGE. 
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CAPE TOWN CORPORATION ELECTRICITY WORKS. 


The new electricity works of the Cape Town Corporation 
were formally opened by the Mayor of Cape Town (Mr. 
Councillor W. Thorne) on April 14th. 

In 1895, the original undertaking was started, Messrs. 
Siemens and Halske having installed the whole system. 
No statutory authority was obtained, but in 1902 the 
Council succeeded in passing a bill which empowered them, 
with the consent of the local authority, to supply elec- 
tricity. It also provided, subject to certain exceptions, that 
no person might supply, within the municipal limits, for sale 
or otherwise, electric energy or power without the permission 
of the Council given in writing under the Corporate seal. 

The Graaff electric lighting station, which derived its name 
from the mayor who initiated the original scheme, is situated 
in close proximity to the Molteno reservoir. The low-tension 
five-wire distribution system was first adopted, lighting current 
being supplied at 110 volts between any two adjacent wires, 
and 440 volts between the two outside wires being used for 
motors. This was changed to a three-wire system during. 
1897, current for lighting being then supplied at 220 volts, 
the supply for motors remaining 440 as before. The original 
plant comprised two multitubular boilers, manufactured by 
Messrs. Simonis and Lanz, of Frankfurt-on- Main ; two con- 
tinuous-current shunt-wound dynamos, with external armatures 
of 150kw. capacity each, by Messrs. Siemens and Halske ; two 
200 H.P. vertical cross-compound engines by Messrs. Kuhn, 
of Stuttgart, and two 200 H.P. Pelton wheels by J. M. Voitch, 
of Wurtemburg. By means of special clutches these dynamos 
were driven either by the Pelton wheels or steam engines, 
water for the former being supplied from the reservoir on 
Table Mountain. In the early stages of the undertaking the 
steam plant only was used, water being unavailable, but, owing 
to this water power only being sufficient at any time to drive 
one dynamo, it soon became necessary to use both steam and 
water together. Current generated at this station is conveyed 
by means of trunk mains to the Dorp-street distributing 
station, from whence feeders are run to different parts of the 
city. A battery of 1,400 ampere-hours capacity is also 
installed at Dorp-street, and was provided by Messrs. Siemens 
and Halske in their original contract. The whole of this plant 
is still in existence, although the only portions now in opera- 
tion are the turbine-driven plant at Molteno and the battery 
at Dorp-street, the steam plant at Molteno having been shut 
down some four months ago. 

In the early part of 1898 it was found necessary to extend 
the plant, and 1n consequence the site in Dorp-street was con- 
verted into a generating as well as a distributing station. There 
were installed two locomotive-type boilers by Messrs. Clayton 
and Shuttleworth ; one 200 H.P. Bumsted and Chandler- 
Crompton high-speed directly coupled continuous-current set 
and two 50 H.P. steam balancers of similar design. Of this 
plant the 200 H.P. set is now running in the new power house 
at Dock-road, the remainder being shut down entirely. At 
the same time, two separate machines were installed at the 
Molteno generating station, being driven by means of ropes 
from the existing engines in order that the whole steam plant 
might be utilised in conjunction with the available water 

wer. These 150kw. machines were supplied by the General 

lectric Co. of America. 

Towards the end of 1900, still further extensions were 
carried out, four Davey-Paxman boilers, which are described 
later on, being installed in a temporary wood and iron shed 
near the site of the new power house. The generating plant 
in this shed, which was put up temporarily owing to the 
phenomenal increase in consumption, comprised two 500 H.P. 
high-speed tandem compound engines, manufactured by: 
Messrs. Sisson & Co., directly coupled to continuous-current 
machines by Messrs. Johnson and Phillips. Owing to the 
great and growing demand, a Belliss and Morcom engine, 
directly coupled to a Mather and Platt generator, described 
later, was also installed in the temporary shed in the early 
part of last year; this has, of course, been removed, and is 
now running in the new power house. 
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The site of the new works originally formed part of a 
plantation, being bounded to the north by Table Bay, to the 
south by Dock-road, to the east by the fish market and to the 
west by municipal land. It covers 42,790 sq. ft., and being 
formerly a portion of the foreshore, and therefore entirely 
reclaimed land, the foundations had to be carried through very 
uncertain ground to an average depth of 18ft. before a good 
and sound rock bottom was obtained. The main walls and 
engine foundations are founded on rock, the foundations 
being cement concrete 8 to 1, 3ft. 6in. wide under walls. 
Owing to the great depth, the foundations had to be carried 
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PLAN AND CROSS-SECTION OF POWER STATION. 


A. Hopper to Coal Store. | K. Electric Construction | Y. Stores. 
B. Coal Conveyor. Co. Balancer. Z. Meter Stores, &c. 
C. Ash Subway with | L. Condenser House. 
Coal Bunkers over. | M. Grease Separator. a. Testing Department. 
p. Feed Pump House N. Worthington Con- b. Photometer. 
E. Babcock and Wilcox denser. c. Bridge. 
Boilers. O. Cole, Marchent and | d. Potentiometer. 
F. Davey-Paxman Morley Condenser. |; e. Switchboard. 
ilers. P. Site for Proposed | f. Motor-generator. 
G. Chimney Shaft. Water Cooler. R. Workbench Arc 
H. Ferranti 1,000 H.P. | Q. Switchboard and amp. 
Engines. English Gallery. h. Meter tors. 
Electrical Mfg. Co. | R. Time and Pay Office. | i. Battery for Testing 
namo. S. Mains Foreman. Current. 
I. Belliss and Morcom | T. Workmen's Entrance. | j.  Workmen's Lockers 
450 H.P. Engine. U. Machine Workshops: and Bath. 
Mather and Platt | V. Yard. k. Mains Breakdown 
Dynamo. W. Craven Bros. 20-ton Gang. 
J. Bumsted and Chand- Overhead Traveller. | 1. Shift Engineer. 
ler 200 H. P. Engine. | X. y. Workmen's Conve- 


Entrance Lobby to 
Crompton Dynamo. Offices. niences. 
below high-water mark in Table Bay, and pumping had to be 
resorted to both day and night to prevent the trenches being 
submerged with sea water. The heavy rains, too, which were 
experienced in the winter of 1902 gave considerable trouble 


on account of the flow of water into the excavations, increasing 
the work of the pumps. To deal with this difficulty, two 3in. 
centrifugal pumps were used, the motive power being electri- 
city generated at the temporary power station. No less than 
5,782 casks of cement, forming, approximately, 7,000 cubic yds. 
of concrete, were used, both in the foundations for walls 
and engines—the large Ferranti engines alone requiring 
1,150 cubic yds. each. The whole of this work was carried 
out departmentally. During this period the erection of engines 
and boilers was proceeded with. 


The main elevation fronts the Dock.road, and is carried 
out in brickwork in a combination of Old Dutch and classic 
design, with granite base and sills and facework of plaster, 
the whole of the timber work being of teak. A fresh-water 
tank, 5ft. high, weighing 71 tons, and having a capacity of 
55,000 gallons runs the whole length of the building. 
Between the stanchions and west wall of boiler house the 
coal bunkers are placed. The front is of framed stinkwood, 
4ft. high, and placed 12in. above floor level to allow the coal 
to escape to the firing floor. Running the entire length of 
the boiler house, and situated under the coal bunkers, an ash 
subway, 6ft. 6in. wide and 9ft. high, has been constructed, 
aud is provided with tramlines, hoppers and ash shoots 
slanting upwards to the boiler fronts. A wrought-iron main 
chimney stack is situated on the side of the boiler house next 
to the engine room, and is 5ft. in diameter, 45ft. high, on a 
brick base 8ft. square, roof high. The coal store (still under 
construction) will, when completed, be capable of storing 
3,500 tons of coal. 

Arrangements have been made by which coal will be brought 
by railway trucks to the sea end of the coal store and dis- 
charged into a crushing hopper. After being crushed it will 
be elevated by an endless chain of buckets and conveyed along 
the centre of the coal store, being discharged either into the 
coal store itself, at any point, or through chutes leading 
directly into the coal bunkers. The floor of the coal store is 
arranged in the form of a hopper sloping from both ends and 
sides towards the centre, and from end to end below the centre 
of the store is a culvert in which the conveyor runs, with 
chutes leading to it from the store. These chutes can be 
opened from inside the culvert, the coal then drops into the 
bucket conveyor, and is elevated and discharged to the bunkers 
through the chutes at the top of the conveyor mentioned above ; 
the same conveyor thus accomplishes both the storing of the 
coal and at the same time supplies it to the bunkers from the 
store. The capacity of this store will be 3,500 tons ; the plant 
is electrically driven, and was manufactured by the Jeffreys 
Mfg. Co., Columbus, Ohio, U.S.A., and supplied through 
Messrs. Arthur Koppel (Ltd.), Cape Town. Opposite each 
ash pit door a chute is placed, communicating with the sub- 
way, the lower end of which is at such a height as will allow 
of the ashes being discharged directly into a truck. This truck 
is then run by hand on rails along the subway to the opening 
near the end of the boiler room, where the body of the truck 
is lifted (leaving the carriage on the rails), and conveyed along 
a telpherage into the yard. The ashes may then be either 
tipped directly into a cart, or on to the ash heap for subsequent 
removal. The electrically-driven telpherage for this purpose 
will be supplied by Messrs. Siemens Limited, Cape Town. 

Six boilers form the present equipment in the boiler room, 
four being Davey-Paxman “Economic” boilers, recently 
removed from the temporary shed, and the remaining two 
water-tube boilers being supplied by Messrs. Babcock and 
Wilcox. Each of the latter has 5,730 sq. ft. of heating sur- 
face, and is constructed for a working pressure of 150lb. per 
square inch, at which pressure it is capable readily of evapo- 
rating, with inferior fuel, 18,000Ib. to 20,0001b. of water per 
hour. The boilers are each constructed of 90 sections of tubes, 
there being 13 tubes in each section, and the tubes are 18ft. 
long. ‘The headers are of wrought mild steel. There are two 
steam and water drums, 54in. in diameter, in each boiler, as 
well as a Babcock and Wilcox patent steam superheater, 
capable of imparting from 100°F. to 120°F. of superheat to 
the steam, each superheater containing about 863 sq. ft. of 
heating surface. The arrangement of superheaters in this 
installation is somewhat different from the Babcock and Wileox 
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ordinary standard, in that the tubes run at right angles to the 
steam and water drums instead of parallel with them, in this 
respect following the arrangement adopted for blast-furnace- 
fired boilers. The gases leaving each boiler pass through an 
economiser of the Babcock and Wilcox circulating type, having 
960 sq. ft. of heating surface, comprised in 96 cast-iron pipes. 
These pipes are arranged horizontally, and are connected at 
the ends by special boxes. The illustration shows the two 
boilers before the brickwork was started and before the 
economisers were placed in position, these being shown in the 
foreground. The Davey-Paxman boilers, which were supplied 
three years ago, since when they have been used in the tem- 
porary shed, have each an evaporative capacity of 7, 000lb. of 
steam per hour at a working pressure of 150lb. per square inch, 
and are fitted with Meldrum steam blasts. The gases discharge 
into a common flue leading to a wrought-iron chimney, 60ft. 


directly from the water main. The overhead storage tank is 
placed immediately over the coal bunkers running the whole 
length of the boiler room, and has a capacity of 55,000 gallons. 
There is a division plate half-way along the tank to enable 
either half to be cleaned while the other is in use. Two Weir 
feed pumps are in use at present, Either pump 18 capable of 
supplying the feed water for the two Babcock and Wilcox 
boilers. Four injectors are also installed for use 1n case of 
emergency. The feed water is passed though filters placed on 
the delivery side of pumps for extracting any oil that may be 
carried over from the hot well. l : 

Of the four generating sets in the engine room, No. 1 is a 
200 H. P. two- crank single- acting compound engine, by Messrs. 
Bumsted and Chandler, directly coupled to a two-pole 150kw. 
Crompton dynamo; this engine will give 220 I.H. P. with 140lb. 
of steam, at a speed of 350 revs. per min. No. 2 is a three- 


BaBcock AND ͤ WILCOX BOILERS IN COURSE oF ERECTION. 


| 


high, stationed at the sea end of the boiler house. The main 
steam range, which runs the whole length of the six boilers, is 
arranged ın two sizes, that of the Babcock and Wilcox boilers 
being 12in. in diameter, and that connecting the Paxman 
boilers 7in. in diameter. The two ranges are connected 
together by means of an 8in. expansion bend and valve, and 
each boiler is connected to this main through a valve and 
expansion bend. The branch to each engine is controlled by 
means of a valve at its junction with the main range, as well 
as by the stop valve on the engine. Ample space has been 
left in the boiler room for extensions when required. 

The boiler feed pumps are situated at the end of the boiler 
room, the level of the feed-pump house being 12ft. below that 
of the boiler room, to avoid any lift on the suction pipe. Feed 
water can be taken either from the hot well— 2,400 gallons 
capacity from the overhead storage tanks, or, in emergency, 


crank triple-expansion engine, by Messrs Belliss and Morcom, 
of 450 H.P., running at 400 revs. per min.,and coupled directly 
to a six-pole 300kw. generator, by Messrs. Mather and Platt. 
The dynamo is of the firm's standard pattern, the circular 
yoke ring of the magnets being in two parts,the upper of 
which is easily removable, thus affording ready access to the 
armature. The poles project radially inwards, and are cast in 
one with the yoke ring from steel of high magnetic per- 
meability. The pole-pieces are specially designed to provide 
for uniformity of magnetic flux, and to give fixity of lead 
under varying load. The core is built up of well-annealed 
soft-iron plates of high magnetic permeability, securely fixed 
to the shaft; ample spaces are left for efficient ventilation. 
The armature is drum wound ; the con:luctors, of copper strip 
of high conductivity, insulated with special tape, are placed in 
slots cut in the core-plates, the slots being first lined with 
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troughs of special insulating material. The machine is wound 
for an output of 300kw. when running at 400 revs. per min., 
and under normal circumstances gives this output at a pressure 
of 500 volts; it is required, however, that the machine should 
be able to deliver 300kw. at pressures varying from 450 to 
550 volts, and that there should be a sufficient margin to allow 
of an overload up to 330kw. for two hours consecutively. The 
current is collected by six brush spindles, each carrying nine 
carbon brushes. The half coupling is cast in one with the 
armature spider, thus affording very rigid connection to the 
engine. It was guaranteed that the rise of temperature should 
not exceed 70°F. after an eight hours’ run, and on test it was 
found that the machine had reached a little more than 60°F. 
The commercial efficiency of the combined set was over 87 per 
cent., a considerable increase on the guarantee of 80 per cent. 
Under test the steam consumption was as follows :—Full load 
24°6lb., three-quarter load 24:751b., half load 25:4lb. per kilo- 
watt hour. 


Nos. 3 and 4 engines are both by Ferranti Limited, and are 
each capable of developing 750kw. when running at normal 
speed—viz., 160 revs. per min. They are of the vertical cross- 
compound type, having cylinders 253in. and 49in. diameter 
respectively, with a 2lin. stroke. Both cylinders are fitted 
with cast-iron liners. The engines are designed for a working 
pressure of 160lb. per square inch. The dynamos were manu- 
factured by Messrs. Dick, Kerr & Co., and the armatures are 
mounted on the engine crankshaft alongside the flywheel. 

The engines have several special features, particularly as 
regards valve gear. To obtain the economy of Corliss engines 
the system of four valves per cylinder has been adopted, and 
these valves are placed in the covers so as to minimise clearance 
surfaces and spaces. The valves are of the grid type, and 
have a very short movement, and as the valve gear is only 
worked at half the speed of the engine, the surface speed of 
the valve faces is very low indeed, and consequently the wear- 
and-tear is low. The valves are actuated directly from cams, 
the latter being so designed as to give a constant distance 
between the cam rollers, thus making it possible to work with 
fixed rollers and rendering the motion quite independent of 
springs and, therefore, quite positive. The cams are arranged 
on vertical shafts, working in a completely enclosed box, which 
stands midway between the cylinders. This box is filled with 
oil, and the whole of the valve gear, therefore, works immersed 
in oil. This has a very important bearing on the satisfactory 
working of the cam gears, and, further, it leaves no part of the 
valve gear to be oiled by the engine attendant. The connection 
between the cam and valve is a direct one, and the external 
valve gear is extremely simple. The cam shafts are driven by 
means of cut gearing from the crankshaft, and each wheel is 
arranged to run in an enclosed casing containing oil, thus 
eliminating any question of their lubrication. The governor 
is arranged to act on a throttle valve, in which case the cut-off 
is made adjustable by hand. On the whole, the main parts of 
the engine are of ordinary construction, similar to those usually 
adopted in marine practice, the main bearing steps resting in 
spherical seats. The reciprocating parts are very thoroughly 
enclosed, so as to prevent the slightest splash or leakage of 
oil, and Messrs. Ferranti inform us that in proof of the effec- 
tiveness of this design, they have had an engine running in 
their shops for over six weeks and not a pint of oil has been 
added, except for the cylinders. Forced lubrication is adopted 
on the Cape Town engines, and pumps of ample capacity are 
employed to give sufficient pressure after the engine has run a 
considerable time and, in consequence, has worn the bearings 
rather slack. This removes the necessity for frequent adjust- 
ments of bearings, which is experienced if the oil pump is 
small. The oil is forced from the pump through a filter, which 
is arranged in the engine bed-plate. From the filter the oil 
passes to the various bearings, and from thence it falls into the 
bed-plate, through a strainer at the bottom of the bed-plate 
into a tank below, from which it is again pumped through 
the filter to the bearings. To prevent the oil creeping along 
the crankshaft, oil throwers are arranged in series, on the 
principle that the only effective way to prevent creeping of 

oil is to allow the last thrower to deal only with such small 
quantities of oil as may have escaped the preceding thrower. 


221 


The exhaust from the engines is taken below the floor, and 
the steam led into a 24in. main exhaust running along a 
trench 10ft. wide and 10ft. deep on one side of the engine 
room, and leading to the condenser room. At this point, one 
main branch leads to the condensers and another through an 
automatic valve to the atmospheric uptake. 


(To be concluded. ) 


THE STEAM TURBINE AS APPLIED TO 
ELECTRICAL ENGINEERING.* 


BY THE HON. CHARLES A. PARSONS, F.R.S., G. GERALD STONEY AND 
C. P. MARTIN. 


In the early days of electric lighting the speed of dynamos was 
far above that of the engines which drove them, and therefore belts 
and other forms of gearing had to be resorted to. To make a high- 
speed engine, therefore, was of considerable importance, and this led 
to the possibilities of the steam turbine being considered. It was, 
however, at once seen that the speed of any single turbine wheel 
driven by steam would be excessive without gearing, and in order 
to obtain direct driving it was necessary to adopt the compound 
form, in which there were & number of turbines in series, and thus, 
the steam being expanded by small increments, the velocity of 
rotation was reduced down to moderate limits. Even then, for the 
small sizes of dynamos at that time in use, the speed of revolutions 
was high, and therefore a special dynamo had to be designed. 
Speaking generally, an increase of speed of a dynamo increases its 
output, and therefore it was obvious that such a high-speed dynamo 
would be very economical of material. 

These considerations led, in 1884, to the first compound steam 
turbine being constructed. It was of about 10 H. p., and ran at 
18,000 revs. per min., the diameter of the armature being about 
8in. This machine, which worked quite satisfactorily for some 
years, is now in the South Kensington Museum. Before, however, 
this first turbo-dynamo was constructed, a set of preliminary 
experiments were commenced at Gateshead-on-Tyne, with the view 
of ascertaining, by actual trial, the conditions of working equilib- 
rium and steady motion of shafts and bearings at the very high 
speeds of rotation that appeared to be essential to the construction 
of an economical steam turbine of moderate size. Trial shafts 
were run in bearings of different descriptions up to speeds of 
40,000 revs. per min.; these shafts were l$4in. in diameter and 2ft. 
long, the bearings being about gin. diameter. No difficulty was 
experienced in attaining this immense speed, provided that the 
bearings were designed to have a certain small amount of give“ or 
elasticity, and after the trial of many devices to secure these con- 
ditions, it was found that elasticity combined with frictional resis- 
tance to transverse motion of the bearing bush gave the best 
results, and tended to damp out vibrations in the revolving spindle. 
This result was achieved by & simple arrangement ; the bearings in 
which the shaft revolved was a plain gunmetal bush with a collar 
at one end and a nut at the other ; on this bush were threaded thin 
washers, each being alternately larger and smaller than its neigh- 
bour, the small series fitting the bush and the larger series fitting 
the hole in the bearing block, these washers occupying the greater 
part of the length of the bush. Lastly, a wide washer fitted both 
the bush and block, forming & fulerum on which the bush rested, 
while a spiral spring between the washer and the nut on the bush 
pressed all the washers tightly against their neighbours. It will be 
seen now that, should the rotating shaft be slightly out of truth 
(which it is impossible to avoid in practice), the effect is to cause a 
slight lateral displacement of the bearing bush, which is resisted by 
the mutual sliding frietion of each washer against its neighbour. 
The shaft itself being slightly elastic, tends to centre itself upon the 
fulerum washer before mentioned, and under the gyrostatic forces 
brought into play by the rapid revolutions of the shaft and influenced 
by the frictional resistance of the washers, the shaft tends to 
assume a steady state of revolution about its principal axis, or 
the axis of the mass, without wobbling or vibration. This form 
of bearing was exclusively used for some years in turbine engines 
aggregating some thousands of horse-power, but it has since been 
replaced by a simpler form fulfilling the same functions. In 
this latter form the gunmetal bush is surrounded by several 
concentric tubes fitting easily within each other with a very slight 
lateral play; in the interstices between the tubes the oil enters, 
and its large viscosity when spread into thin films has the result of 
producing great frictional resistance to a rapid lateral displacement 
of the bearing bush ; the oil film has also a centring action, and 
tends, under vibration, to assume a uniformity of thickness around 
the axis, thus centring the shaft, and, like a cushion, damping out 


* Paper read before the Institution of Electrical Engineers, May 12th. 
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vibrations arising from errors of balance. This form of bearing has 
been found to be very durable and quite satisfactory under all 
conditions. 

These first turbine engines consisted of two groups of 15 succes- 
sive turbine wheels, or rows of blades, on one drum or shaft within 
in a concentric case on the right and left of the steam inlet, the 
moving blades or vanes being in circumferential rows projecting 
outwardly from the shaft and nearly touching the case, and the 
fixed or guide blades being similarly formed and projecting 
inwardly from the case and nearly touching the shaft. A series 
of turbine wheels on one shaft were thus constituted, and each 
one complete in itself is like & parallel flow water turbine; the 


steam, after performing its work in each turbine, passing on 
than in the original formation. 


io the next, and preserving its longitudinal velocity without 
shock, gradually falling in pressure as it passes through each 
row off blades, and gradually expanding. Each successive row of 
blades was slightly larger in passage way than the preceding to 
alow for the increasing bulk of the elastic steam, and thus its 
velocity of flow was regulated so as to operate with the greatest 
degree of efficiency on each turbine of the series. All end pressure 
from the steam was balanced by the two equal series on each side 
of the inlet, and the revolving shaft lay on its bearings revolving 
freely without any impressed force except a steady torque, the 
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electrie lighting stations of Neweastle, Cambridge, Scarborough and 
elsewhere. In 1894, on the recovery of the original patents, the 
parallel flow type was reverted to, with considerable improvements 
in design calculated both to increase the economy and decrease the 
cost of manufacture. Instead of the steam entering at the centre 
and expanding both ways, one set of blades was replaced by a set of 
dummy pistons which were substituted for them, in which a grooved 
piston or dummy on the spindle ran close to but not in contact with 
corresponding grooves in the cylinder, thus making a practically 
steam-tight and yet frictionless joint. The bearings also were made 
of the later type, with several concentric tubes At the same time 
the system of blading was greatly improved, giving a more perfect 
form of blade, and one also with much greater mechanical strength 
A section of this type of turbine is 
shown in Fig. 1 and a diagram of the blades in Fig. 2. The first 
large turbines of this improved type were of 350kw. output, and 
were placed in the Manchester-square station of the Metropolitan 
Electric Supply Co., this station being threatened at the time with 
an injunction for vibration caused by the reciprocating engines 
used there, and the substitution of the turbines proved entirely 
satisfactory to the company. 

In 1900. two 1,000kw. turbo-alternators were supplied to the City 
of Elberfeld in Germany, and when tested by a committee of German 
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Fre. 1.—SEcrTioNAL ELEVATION or Steam TURBINE. 


aggregate of the multitude of minute forces of the steam on each ! experts on behalf of the city, the following results shown in Table I. 


blade. It constituted an ideal rotary engine, but it had limitations. 
The comparatively high speed of rotation that was necessary for so 
small a size of engine as this first example made it difficult to pre- 
vent & certain spring or whipping of the shaft, so that considerable 
clearances were found necessary, and leakage and loss of efficiency 
resulted. It was, however, perceived that these defects would 
decrease as the size of the engine was increased, with a correspond- 
ing reduction of rotational velocity, and consequently efforts were 
made towards the construction of engines of larger size, which 
resulted in 1888 in several turbo-alternators of 190 f. P. being 
supplied for the generation of current in electric lighting stations, 
and at this period the total horse-power of turbines at work reached 
in the aggregate about 4,000, all of which were of the parallel flow 
type and non-condensing. 

About 1890, however, on account of the temporary loss of control 
of the patents, the radial flow type of turbine was reluctantly 
adopted, and this was in 1892 arranged to work condensing, and a 
100kw. plant driving a 2,000-volt single-phase alternator at 80 
periods, which ran at 4,800 revs. per min. and therefore was two- 
pole, when tested by Prof. Ewing was found to take only 271b. per 


kilowatt-hour with 100lb. steam pressure moderately superheated | 
to about 70 F. and with 27in. vacuum, a result comparable with | 


the best obtained by reciprocating engines at that time, and thus a 
wide field was opened up for the use of the steam turbine as a prime 


were obtained :— 


Table I. 
Temp, i Sia EM Average Steam per 
Load. e Before stop Outlet e Revs 
? G. valve 2 Kg. L. P. Cm. 
: per em. | of Hg. Kw. | Lb. Kg. | 
Preliminary test 230-0 | 
(overload) ..' |. 10:10 413 | 1,1727 18:22 8: 26,1,498:0 
Normal ...... 1920, 10°47 8:9 994:8 2015 9-14 1,4610 
Overload...... 1895; 1011 465 | 1,1901 1943 8°81 :1,486°6 
1load........ 190:0 10:76 4˙0 745˙35 22:31 10-12 1,469°9 
4 load 2097 10:40 9:4 4987 252 11°42 1,473:0 
4 load 196˙4 10˙14 37 246:5 33:76 15:31 1,4850 
No load with: ! | 
excitation. 193:0 10:34 3:2 e 1| 1,4883 
No load with. : | 
out excitation 194:5 10:49 2-68 . € . 1,5045 


These turbines were of the tandem type in which the expansion 
of the steam was first carried out in & high-pressure cylinder and 
completed in a low-pressure, but it was soon found that better 
economy, except possibly in very large sizes, could be obtained by 


mover. Many of these plants, mostly of 150kw., were made for the | having the whole turbine in one cylinder. 
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Large numbers of tests have been made from time to time, chiefly 
by various consulting engineers and station engineers, out of which 
the following are selected, as shown in Table II. :— 


Table II. —72kw. Continuous-Current Turbo for Banbury. 


At stop valve. ! | ipis used 
! Speed per hour 
V : Load 
Pressure above guperheat. 1086 Revs. per puoi 
atmosphere. per : Lbs Lbs. per 
Lbs. per sq. in. | i kw. 
141-2 843 271 i 4140 | 75-7 2,006 26-4 
144-0 " | 270 4,140 75:2 | 2,201; 29:2 
142-0 27:1 4,140 56:6 1,777 31:2 
135kw. Turbo Alternator—Findlay, Durham and Brodie. 

150 8 99-0 2715 8,600 | 138:3 8,152 228 
151-0 ; 8L0 21-8 3,600 669 1,845 27:6 
200kw. Continuous Current Turbo for Shipley. 

150 0 || 9710 210 8,000 | 2042 4,538 22-28 
1510 550 27:9 3,000 101:2 2,698 26:67 
156 0 ^ 18L0 27:3 8,000 202:5 4,130 20:39 
151:0 166:0 28:0 , 3,000 10027 2,446 24-41 
378kw. Turbo Alternator for Dundee. 

152-9 | : . 274 . 8,000 876(:9 8,143 2L 6 
119 4 | 1489 | 275 | 8,000 | 37406 7,202 19-25 
Só0kw. Turbo Generator for Pennsylvania Salt Co. 

150:0 71:8 27-82 . 3,360 359°5 7,423 20:64 
152-0 65:7 28°27 | 8,151 | 185:5 4,346 23°44 
1402 92:3 17:4 3.430 353:5 9,030, 25°54 
143-4 |. 82:5 17:4 3,255 177:2 6,715 32:26 
300kw. Turbo Alternator— Hulton Colliery. 

161-0 - NN" ' 8,000 296:6 |10,180 812 
158:0 a i 15:33 . 3,000 297°4 | 8,732 29:36 
157-0 .. | 19°33 | 8,000 | 305:1 | 8,369 27-43 
152-0 .. 2233 | 3,000 | 303:4| 7,764 25:59 
154-0 i | 2533 3,000 | 808-15| 7,930 24-19 
158-0 m 26:58 | 8,000 803°2 | 7,020, 23°15 
300kw. Turbo Alternator—De Eeers Explosives Works. 

150:0 53:3 27°88 3, 000 312-1 | 6,260 20-06 
153-0 500 771-18 | 8,000 | 281°8 | 4,960 21:45 
150:5 40:2 21-9 8,000 194.5 | 3,670 23 75 
1,500kw. Turbo Alternator—Newcastle-on- Tyne Electric Supply Co. 

196:0 16:0 27-45 | 1,200 1,442°0 25,962 18:0 
197-0 84:0 27°35 ! 1,200  1,015:5 20,124 19:8 
196°0 76:0 27-95 | 1,200 T7140 15,288 21˙4 
199-0 77:0 28°35 | 1,200 8605 9,114 252 
200-0 68-0 28°45 | 1,200 2, 948 
After 16 months’ use the following figures were obtained: 
203-0 92-0 2611 1,210 ,1,823:0 32,431 177 
207-0 66:0 | 26-46 | 1,208 ‘1,513-0 27,582, 18:23 


1,500kw. Turbo Alternator 


for Sheffield Corporation. 


With vacuum augmentor and including 450lb. steam per hour used by it. 


1136 108:3 26:69 1,455 ,1,816:5 24,732 1876 
111:6 156-4 2712 1,500 |1,061:-6 19,830 18°66 
141-0 113-0 27-72 1,500 5127 11,425 22-3 
1540 4T: 5 27-72 1,500 8,128, 
Without vacuum augmentor. 
115:6 ' 1430 25:18 | 1,500 1,029:3 21.264 207 
137-0 | 1190 | 2597 | 1,500 503425 12,820 24-02 
150:8 72:4 | 26:62 ' 1,500 2,954 


J,000kw. Parsons Turbo Alternator supplied to Frankfort by Messrs. 
Brown, Boveri d Co. 


138:5 235-0 27˙0 
170:5 ! 187-0 97.5 
142-0 120-0 97-2 
1390 | 114-0 27-2 
168-5 184 0 97-9 
146-0 120-0 27-6 
137-0 1010 274 
142-0 30-0 29-3 
142-0 30-0 29-3 


1,350  2,993-0 44,200, 14:74 
1,350 2,518:0 38,300 15:59 
1.350 2,6000 41,200 158 
1,350 2,6000 41,400 15:9 
1,250 1,945°0 30,800 15°84 
1.850 2,0000 32,600 16:3 
1,850 1,4420 25,400 17:6 
1,350 4,700 excited 
1.350 3,560 ron-exctd. 


In all the above tests the barometer is taken as 30in. Superheat in 


degrees Fabrenheit in all cases. 


In non-condensing turbines the following may be selected :— 


— — — 


At stop valve. 


| Back 
2 RIS i — | Pressure. 
ressure above Lbs. per 
atmosphere. Sap en en Bq. in. 
Lbs. per sq. in. : 
1440 „ de den. o 
142 6 00e 60 
138-0 T 11:1 
1430 — | | no 


250kw. Continuous Current —Messrs. Guinness, Son & Co. 


Steam used 


| Speed. Ddin per hour. 
Revs. per k — — 
. | w. 
| min. Lbs Lbs. per 
| i kw. 

3,017 25155 9,510 37°80 
3,047 25582 10,584 4138 

3,055 253·15 11,194 4415 

| 3,115 125°45 | 1,415 59:58 
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500kw. Turbo-Alternator — Metropolitan Electric Supply Co. 


At stop valve. " | ma: E used 
acuum.. Speed. per hour 
Pressure above | Inches. Revs per pas ud 
atmosphere. Superheat. Hg. min. i Lbs. per 
Lbs. per sq. in. F. Lbs. kw. 
142 | vs 1.800  506°2 16,9030 33-39 
147 | 15:67 1,800 | 509-06 |14,800| 29-07 
144 | ı 18°57 1,800 | 514:9 14,591 28:38 
145 l , | 20:67 1,800 512:2 13,945 27:22 
146 . | 92:57 | 1,800 | 509°85 13,714 26:89 
154 m „ | 1800] .. 3,552 
151 ¿ 26:1 1,800 1,560 T" 


The effect of varying vacua is shown in a condensing turbine in 


Fi 


. 3 and 4, which are the consumptions of the 300kw. for Hulton 


Colliery, and in a non-condensing one in Fig. 5, which are those of 
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one of the Metropolitan Company's 500kw. plants. 
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Fic. 2.—AÀRBANGEMENT OF BLADES. 


The effect of 


varying load is shown in Figs. 6, 7 and 8 for the 1,500kw. plants 
for the Newcastle Electric Supply Co. and the Sheffield Corpora- 
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Mean Load 301 Kw. 


Mean Speed 3000 Revs. per Min 


Mean Stop Valve Press. 1571b.0” above Atmosphere. 


Vacuum in Inches of Mercury. 
(Barometer = 30) 
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300kw. 3-phase alternator; 420 volts ; consumptions at varying vacua. 
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85,000 | 


30,000 | 
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Vacuum in inches of Mercury. 
(Barometer = 40) 


Fic, 4.—METRoPoLITAN ELECTRIC SuPPLY Co. 
500kw. ; 2-phase non-condensing turbo-alternator; J. 000 volts ; consumptions 


at varying vacua. 


tion, which latter also shows the advantage gained by the use of the 
vacuum augmentor described on p. 225, and also for the Frankfort 


3,000kw. turbine. 


In the case of the Newcastle Electric Supply 
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Co.’s turbine, the consumptions in the latter half of the table were 
taken after 16 months’ use. It will be seen that under the con- 
ditions of, say, 140lb. steam pressure and 100?F. superheat and a 
vacuum of 27in. (barometer 80in.) the consumptions are in round 
numbers as follows :—A 100kw. plant takes about 25lb. of steam per 
kilowatt-hour at full load, a 200kw. takes 221b., a 500kw. 20lb., a 
1,000kw. 191b., a 1,500kw. 18lb. and a 8,000kw. 16lb. These figures 
are derived from averages of a large number of tests which have 
been made from time to time. Without superheat the consump- 
tions are about 10 per cent. more, and every 10°F. of superheat up 
to about 150^F. affects the consumption by about 1 per cent. 

A good vacuum is of great importance in a turbine, as the expan- 
sion can be carried in the turbine right down to the vacuum of the 
condenser, a function which is practically impossible in the case of 
a reciprocating engine, on account of the excessive size of the low- 
pressure cylinder and also of the ports, passages and valves, which 
would be required. Thus, in a turbine the benefit derived from a 
good vacuum is much more than in a reciprocating engine, every 
lin. of vacuum between 28in. and 28in. affecting the consumption 
on an average about 8 per cent. in a 100kw., 4 per cent. in a 500kw., 
and 5 per cent. in a 1,500kw., the effect being more at high vacua 
and less at low. It is thus seen how a good vacuum is of impor- 
tance in a turbine plant, and in this regard it may be well to Took 
into the conditions necessary for obtaining the same. The first 
point is to avoid all air leaks, and this is easily accomplished in & 
turbine plant, as there are no packed glands and stuffing boxes to 
leak. The only places where leakage of air is possible are where 
the turbine spindle comes out of the cylinder, and here leakage of 
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Vacuum in Inches of Mercury. 
(Barometer = 30") 
Fic. 5.—PENNsSYLvANIA SALT Co. 
800kw. generator ; 250 volts ; consumptions at varying vacua at ful) and half load. 


air is rendered very small by packing the glands with steam, so that 
any leakage which takes place is steam and not air. The next is to 
have a suitable condenser, and in this regard sufficient area must be 
allowed by suitable arrangements of the tubes, and also ample way 
for the steam between them, proper velocities of the water in the tubes, 
sufficient supply of cooling water and efficient means of cooling the 
condensed water so as to keep the air pump 8 
cool, and full provision for extracting by 50,000 55 
the air pump and other means the inevitable 

small quantity of air which must leak in. 


By attention to these requirements it is 8 
unnecessary to increase the size of the con- 40,00 40 

denser beyond that used in ordinary prac- "EE: 

tice, so that in the case of the most recent è S Y 
condensers for steam turbines from 10lb. "39,000 BE E 

to 12]b. steam is condensed per square foot N Š 

per hour; and, at this rate of condensation, & . | 250 

vacua of from 27 in. to 28in., with bara- S, 000 & | 200 

meter 30in., can be obtained at full load. 8 

The amount of cooling water generally S = [uo F— 
allowed is about 50 times the full-load™ 

steam consumption, which will increase 10,000! 10 100 

the vacuum under normal conditions by 

about iin. or lin. over that obtained by ^" 

the usual 30 times the steam used. If we "MT E 

allow 14ft. total head on the circulating 2 
pump due to lift, and for friction in the a 8 


pipes and condensers, &c., which in most 
cases is excessive, especially where the 
return plpe is sealed, with 50 times the 
steam consumption in a plant taking 18lb. steam per kilowatt-hour, 
and assuming 50 per cent. efficiency in the pump and motor, the power 
used by the circulating pump is only 1 per cent., and with circulat- 
ing water 30 times the steam consumption it would be 0°6 per cent., 
a difference of only 0:4 per cent., such a small difference as not to 
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be comparable with the gain of 4 to 5 per cent. in the turbine by 
the use of increaséd circulating water. | 

With regard to extracting the air, & great improvement has been 
effected by the use of a vacuum augmentor which has been recently 
introduced. In it the air pumps are placed about 8ft. below the 
bottom of the condenser (see Fig. 9). From any convenient part 
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of the condenser, preferably near the bottom, a pipe is led to an 
auxiliary condenser, generally about zoth the cooling surface of the 
main condenser, and in a contracted portion of this pipe a small 
steam jet is placed which acts in the same way as a steam exhauster, 
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or the jet in the funnel of a locomotive, and sucks nearly all the 
residual air and vapour from the condenser and delivers it to the 
air pumps. A water seal is provided, as shown on Fig. 9, to pre- 
vent the air and vapour returning to the condenser. Thus, if there 
is a vacuum of 27$in. to 28in. in the condenser, there may be only 
about 26in.in the air pump, which therefore need only be of small 
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size, the jet compressing the air and vapour from the condenser to 
about half or a little less of its original volume. The small quantity 
of steam from this steam jet, which is only about 14 per cent. of 
that used by the turbine at full load, together with the air extracted, 
is cooled down and condensed by the auxiliary condenser, which 
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is generally supplied with water in parallel with the main con- 
denser. In this connection it should be observed that condensation 
in a condenser takes place much more rapidly and effectually 
if the air is thoroughly extracted than if there is much air 
present, as the air seems to form a blanket round the tubes 
and retards the steam getting to them. In Table II. and Fig. 7 
are given two curves of a test on a 1,500kw. plant for Sheffield, 
showing the difference of consumption with and without this 
augmentor; in these figures are included the steam used by the 
augmentor, which amounts to 450lb. per hour. The difference 


FId 9.—-ARRANGEMENT OF Parsons’ VACUUM ÁUCGMENTOR, 


of vacuum is also shown, and when it is remembered that the aug- 
mentor jet only took about 14 per cent. of the full-load steam con- 
sumption, it is easily seen from the gain of vacuum where the total 
gain by the use of the augmentor comes in. In this case the vacuum 
was not as good as it should be, as the cooling water was 85°F., 
and was only about 80 times the steam consumption at full load. 


(To be concluded.) 


POWER STATION DESIGN.* 


DISCUSSION. 
Continued from p. 187. 


Mr. A. H. DYKES thought that the authors had not done justice to the 
gas engine in their Paper. The engine itself must not only be compared 
with the steam engine or turbine, but the auxiliaries should also be taken 
into account; the gas-generating plant should be compared with the 
boiler plant. One should not overlook the very greatly diminished fuel 
costs, not only by reason of the amount of coal used, but also the saving 
Which, under certain conditions, could be obtained by making use of 
the residuals. At the present time he was putting down a station of 
about 1,000 H.P. with a plant consisting of four 250 n.r. gas engines and 
producer-gas plant, and the guarantees under fairly heavy penalties came 
out to 1:63lb. per kilowatt-hour with the very cheapest form of fuel. 
Then Mr. Merz gave the labour costs with the gas engine as high. This 
was true in comparison with the steam engine or turbine, but on the 
other hand the labour costs in the producer plant were very considerably 
less, and this must be taken into account. The repair costs were high at 
present, but in a few years this item would be very considerably reduced. 
Ás regards high capital costs, in the plant he had referred to the gas 
engines and generators, including the whole of the pipes and accessories, 
water cooling, &c. (in fact, everything with the exception of foundations) 
worked out at £13 per kilowatt, and the total cost, including the producer, 
was £18. Therefore, for a small plant it compared very favourably with 
a steam plant. It should also be remembered that a saving was made as 
regards buildings. Not only did the use of gas engines do away with the 
chimneys, but also with the whole of the boiler house. The cost of 
buildings and foundations for a producer plant of the size referred to was 
£350, which was very small compared with the cost of boiler house, 
chimneys and sidings. In the plant in question, in addition to the gas 
Plant, several large boilers had to be run, and the exhaust was carried 
out in a cement-lined trench over which the feed water for the boilers 
flowed. One point in which he could not agree with the Paper was in 
connection with overload. It was quite true that, in a gas engine, the 
economical load was up to the maximum load, but in the ordinary way a 
gàs engine would not always be worked up to the maximum load day 
after day, and there would, therefore, be a certain overload capacity, the 
same as in a steam engine. The speaker also alluded to the advantages 
of starting up three-phase motors by letting them run up with the 
generators when this was feasible. He had a case of a 875kw. three- 
phase plant off which several 100 H.P. motors were being run. The 
normal current of the motor at full load was 130 amperes, and when 
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starting this up with an ordinary auto-starter, the current taken from 
the generator by each motor was 400 amperes. By fully exciting the 
generator and starting it up slowly from rest, with the motor switched 
on, the current rose immediately to a little over 100 amperes, and then 
instantly dropped back to 65, and did not exoeed that until the motor 
had got away. The motor at starting was running on some heavy 
shafting, bat not on its full load. 

Mr. W. GEIPEL said it was 10 years since Col. Crompton read his 
memorable Paper on the cost of electricity supply, in which he showed 
that the unit could be generated for the then astounding figure of 3d. 
In that Paper, also, the principal points were the effect of the capital 
charges and the coal bill. The authors stated in the present Paper that 
the operating and capital costs were minor considerations in the early 
days. He could not agree with that. In the Paper referred to, which 
was read by Col. Crompton, it was shown how to generate electricity at 
8d. per unit, and the author took a rather forlorn hope of the possibility 
of ever reducing that figure on account of the capital charges. The 
speaker himself had contributed the following passage to the discussion :— 
** The reduction of the cost of electricity supply stations is very largel 
indeed the business of us engineers. In my opinion, the present high 

rice of electric supply is due mostly to an insufficient consideration 
having been given to this question of first cost. It is certainly not always 
judicious to incur every possible expense in providing for saving in 
coal and labour and stores without regard to the consideration of 
outlay. For example, costly chimneys are frequently erected when 
a less outlay in this respect would suffice, or condensers and 
economisers are erected capable of dealing with the maximum 
load, the consequence being that a large portion is utilised but a 
mere fraction of the year. Is it not the function of an engineer to so 
lay out the capital that the cost of interest, depreciation and the working 
expenses together are a minimum?” With regard to the curve (Fig. 1) 
in the Paper, showing the cost of coal and the working expenses and the 
capital charges, in the discussion on Col. Crompton’s Paper he himself 
had ventured to put in what he thought might be taken as ideal costs 
against Col. Crompton. These showed that although 3d. was a marvel- 
lously low charge in those days, it could quite well come down to 2d. 
witb an ordinary lighting load-factor, and he made up his costs in this 
way: Fuel 0:15d., as compared with 0°15d. in this Paper; water 0-01, 
against 0:01; stores, 0°04, against oil 0:01; wages and repairs 0-2, 
against 0-076; maintenance and profit 0:98, against 1:1, the authors’ 1:1 
being the equivalent of a 15 per cent. load-factor, which was the basis 
upon which he himself had worked the costs out. In the end his costs 
came out at 2d, per unit for the whole of the expenses including distri- 
bution, whereas he took it that the charges in the Paper were exclusive 
of the distributing plant. He might also mention that perhaps a more 
interesting way of showing the effect of capital charges would be, instead 
of drawing curves for every load-factor and every price per kilowatt, to 
include the two together in one item and to call the capital costs so much 
per unit of output. He did not know whether thls was clear, but, in the 
Proceedings containing Col. Crompton’s Paper and the discussion he had 
published a curve which showed the effect of reducing the capital outlay 
per unit output, and this curve also showed the equivalent saving in 
coal. It worked out to this: that if the cost of coal were decreased by 
80 per cent. a saving of only id. was made upon Col. Crompton's 
then ideal cost, whereas if a saving of 80 per cent. were made upon 
the capital cost & saving of 2d. per unit was the result. In the fourth 
paragraph of p. 50 the authors had suggested that in considering this 
question of the capital outlay no plant should be put in without 
allowing 15 per cent. on the capital cost plus repairs, although in 
the last paragraph of p. 49 they put this figure at 10 per cent. He would 
suggest that 10 per cent. was very much nearer the right figure, although 
the money market was so bad at present. This percentage would be 
ample to cover standing charges and improvements. With regard to 
turbines, these did possess many advantages, but the authors of this Paper 
had omitted a very important one from the engineering point of view— 
viz., that the feed water had no oil in it. The authors stated that in 
order to secure the shortest possible steam pipe it was imperative that 
the boilers should be located directly opposite the engines they normally 
supply." He agreed with this, but on looking at the plan of the Carville 
station he noticed that the boilers were so arranged that the steam pipes 
were as long as they possibly could be, and a much better arrangement 
could have arrived at if the method advocated on p. 52 had been carried 
out—viz., the division of the boilers and engines and auxiliaries into 
sections, so that each section was independent of the remainder. In the 
plan of the Carville station it would be noticed that the whole row 
of boilers were feeding into one common steam pipe. He did not see 
any difficulty—although the authors had mentioned it—of arranging 
turbines in such a way that the boilers could be more or less opposite 
to their respective turbines. Of course, if the turbines were arranged at 
right angles, so to speak, to the boilers, then, owing to the narrow width 
and great length of the turbines, one got an arrangement which did not 
enable each turbine to be opposite its sectional boiler. But arrange the 
turbines lengthwise instead of on the cross, and then each would be 
more or less opposite its own boilers. A very much cheaper engine room 
would result on account of the smaller span and less strength of building 
required for the smaller span and lightness of the travelling crane and 
scantlings of the building. By this arrangement, therefore, not only was 
a saving made in the steam pipes but also in the capital charges. The 
authors' recommendation that boilers should be forced at the peak of the 
curve, together with the plant generally, represented a practice that had 
been carried out in central stations for many years and was being adopted 
repeatedly and continually at present. The difficulties of time circuit- 
breakers were discussed. One way which he would suggest for over- 
coming them was to have atime fuse for breaking the smaller excess 
current due to local short circuits, and also a circuit breaker for extra 
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excess, which would act instantaneously. One other point he would like 
to refer to and he hoped it would not be considered hypercritical. The 
authors continually spoke of units : units of plant, British thermal units, 
Board of Trade units and the price of units. Some years ago it was 
usual to call a plant a unit, a kilowatt a unit, and in fact everything a 
unit, and it was a retrograde step to go back to the word unit for describ- 
ing sets of plant. The word unit in the electrical world should be confined, 
as far as possible, to the kilowatt-hour. 
Mr. L. ANDREWS referred to the reverse current circuit breaker by 
Messrs. Brown, Boveri & Co., mentioned in the Paper, and said that he 
had shown that identical break in that very room seven years ago. It 
was gratifying to him that it had been adopted by such distinguished 
pue and perhaps he ought to give some excuse for abandoning it. 
t particular type was particularly susceptible to a drop in pressure, 
and a number of other types experimented with were also seriously 
affected in this manner. There was another difficulty which had not 
been touched upon, however, and that was that in nearly all alternating- 
current cut-outs the series current acted inductively upon the shunt 
current and actually produced a drop in pressure. This had not been 
generally recognised. The only thing they could do was to design the 
cut-outs so that they would work with as big a drop of pressure as possible. 
He had succeeded in getting a cut-ont that would operate reliably with 
75 per cent. drop in pressure, and this was as low as they were likely to 
drop with alternating-current generators. With direct current it might 
be posssible to drop down to zero. If anything went wrong with a direct- 
current generator, it very often meant that the commutator was flashed 
round, and a bad short-circuit took place on the cross bus bars. With 
this it was obvious that any drop in pressure might be obtained. When 
he was at Bristol the other day he was interested to hear that during the 
fire on the switchboard there, although the station was being fed by 
generators which were 2 miles away, and the bus bars were to all intents 
and purposes short-circuited by this very heavy work, the pressure never 
fell below 60 per cent. in the Temple Back station, and never below 75 per 
cent. at the generating station. This showed that in this case there would 
have been plenty of pressure to operate reverse-current circuit breakers if 
they were set to operate with a drop of 75 per cent. There were con- 
ditions, however, under which a greater drop than 75 per cent. could be 
obtained, and these conditions arose if one attempted to use a reverse- 
current circuit breaker at the end of duplicate feeders. This latter had 
been a suggestion of his own originally, and he was sorry to have to 
admit that a serious objection to it was that it was necessary to maintain 
the pressure due to the C?R losses in the feeder between the distributing 
centre and the fault. If the fault occurred near the generating station, 
the leads were then going right away to the distributing station and back 
again, and the distributing station was about half-way along the line, 
with the result that there would be an appreciable pressure at the dis- 
tributing station, which would be quite sufficient to operate cut-outs, but 
if the fault occurred near the distributing centre then there was bound to 
be a drop of pressure to practically zero, and he thought under these 
conditions it was absolutely impossible to get a reverse-current circuit 
breaker that would operate reliably. 

Col. R. E. CROMPTON said he would keep to the Paper and not deal 
with the minor details which so many speakers had attacked. Mr. Geipel 
had called attention to certain prophecies of his made when he was 
& comparatively young man and sanguine, saying that they had been 
more than fulfilled. But he did not think Mr. Geipel had been quite 
correct in what he had said concerning this matter. The costs that he 
himself had prophesied had included certain things which he knew 
existed and which still existed, and which were a great scandal and had 
to be included in costs. These were such things as municipal taxes and 
80 on, which were quite as great as the coal bill, and the 3d. had to bear 
on its back something of that sort. These power gentlemen were in the 
fortunate position of starting on an entirely new thing. The load-factor 
assumed would have been a luxury to those who for 20 years had been 
designing central stations, and the fact of its existence enabled central 
station design to be carried out on entirely different lines. Once the coal 
bill and the labour bill for firing the boilers and working the plant in the 
station became the important factor instead of quite the minor factor, as 
it was in those days, then the whole question of generating in the best 
way entered on a new phase. The gentlemen who had now to design 
these stations had what appeared to the older members of the profession 
an easy task. There was a little tendency on the part of Mr. Merz to say 
very little—too little perhaps —of those who had gone before, and those who 
had really developed the present possibilities of design. The speaker then 
referred to the question of the steam versus the internal combustion engine. 
In Calcutta he had started a station with both classes of plant to obtain more 
light on the question. He had in his charge several internal combustion 
stations, and for a small scale they were a decided success. They were 
cheaper, but as they bad not been running long he could not speak about 
repairs. But as regards small sets for power stations, there was no doubt 
that they could be done cheaper when the whole thing was put on to a 
balance-sheet, including interest and depreciation. But for all this he 
was not going to say that steam was going. He was wholly with Mr. 
Merz. His station was as near perfect as we knew at present, for he was 
certain that every advantage that could be obtained, and had been 
obtained, by substituting the turbine for the direct use of an expanding 
fluid, could be equally applied to the gases produced by explosions, and 
that great simplification would follow whilst we had the minds of men 
like Parsons at work upon the subject. It was perfectly certain that we 
should have turbines fed direct from the products of explosion, and then 
we should get very near perfection. He was disappointed in another 
direction from not getting the information on this subject he had hoped 
for. When it came to the question of producing steam on its way to the 
turbines, he thought the Paper told far too little. Any fool could work 
with Welsh coal, but it tcok a clever mun to work economically with a 
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fuel which had 30 per cent. of ashes. He was burning satisfactorily in 
Calcutta coal with 30 per cent. of ashes, and evaporating 9lb. of water 

r pound of this coal. There were some gigantic improvements in the 

ast few years with regard to steam raising. The water-tube boiler had 

been sneezed at for a long time by the old-time people. But they did 
not know how to use a water-tube boiler, and it was only a few years 
since a water-tube had been set which had been worth looking at. There 
had never been sufficient space to get proper combustion chambers and 
proper combustion. Then came the universal introduction of superheat, 
and the investigations of what this did showed that it did ever so much 
more than the professors told us it could do. They had entirely ignored 
the enormous discovery made by Prof. Callendar that superheated steam 
behaved in an entirely different manner to ordinary steam. In fact, it 
was hardly believed in yet. Then came, last, thermal storage. It was 
only during the last year or two that it had been tried upon a commercial 
scale. Mr. Halpin had got results which were perfectly astonishing. By 
adding thermal storage a boiler which ordinarily evaporated 12,0001b. of 
water per hour would do 36,000lb. 

Mr. W. H. BOOTH said that, the ordinary peak of a lighting station 
being triangular, the lower portion might be dealt with by means of & 
heavier class of boiler, but when the peak was reached, the lower half 
of it could be dealt with by means of such a boiler as the Solignac, with 
liquid fuel, and the top might be dealt with by means of accumulators. In 
a traction station the mean load was practically identical the whole day 
through, and the same class of boiler would be required throughout the 
day. If they considered a station running, say, 65 cars, a load-factor of 
44 per cent. would be obtained. Ordinarily such a load would be run by 
means of acompound engine, the ordinary cut-off being at about one-third 
of the stroke and the latest at about three-quarters of the stroke, so that 
the minimum expansion would be 13% in the first cylinder or equal to 
four times on the two cylinders. If the load-factor was only 44 per cent., 
an expansion of about 67 times was obtained. Supposing the compound 
system was abolished and a simple engine installed it would be possible 
to carry the same load with a reduction of the mean expansion by about 
four times and yet the mean cut-off would be very early. Then there was 
the question of cylinder condensation, which was very much in excess of 
that of the compound engine, but this could be got over by means of 
superheating. It was that fear of breakdowns which had led to such an 
enormous duplication of plant, steam pipes and feed pipes, &c. It was 
far better to put in excellent material to begin with than to put in cheap 
trash and provide for breakdowns. Why should not strong riveted steel 
pipes be employed instead of the ring main, which ought to be avoided. 
If more care were taken in the manufacture and erection of steam pi 
a far greater satisfaction would result. The authors seemed to doubt the 
value of stokers, but they had overlooked the fact that mechanical stokers 
enabled the boilers to be run at a more even temperature, especially if 
the boilers were of the Lancashire type, and this resulted in longer life. 
Another point was that where the doors were being opened for constant 
firing the flue-fired superheaters were being cooled down and uneven work 
on the engines was the result. A still further point was that, with the boilers 
set as they were in this country, mechanical stokers were essential for the 
prevention of smoke. There was, of course, the same amount of smoke, but 
it was emitted in small quantities at a time so that the smoke inspector 
did not notice it. The boiler setting of the Eastern States of America 
had been adopted in some cases in this country, but it was wholly bad for 
the conditions here, although it might be good for the hard coal burned in 
America. Gas engines would put steam engines out of court, if electrical 
engineers took whatever boilers might be offered them without consider- 
ing the settings and other points. At the Carville power station the 
boilers were set at right angles to the engines, a design with which he was 
familiar more than 30 years ago. Such a design with water-tube boilers 
called for independently fired superheaters, and, if these were placed 
between the boilers and the engine room, many advantages could be 
obtained, notably a most direct form of steam main; and further with the 
Cruse controllable type of superheater, which adapted itself to high or 
low temperatures of superheat as might be required, the controller feed 
water could be reheated to the full temperature of the boiler, thus increas- 
ing the duty of the boilers and allowing of a considerable reduction in 
boiler plant and an all-round saving in coal. 

Mr. E. K. SCOTT suggested that with vertical shaft turbines it would 
All the generators 
and the switchboard could be on the upper floor, and all the tur- 
bines with their condensers and auxiliary plant below. The advantage 
of the double floor arrangement was that in case of an ‘accident it would 
only mean closing a hatchway to shut off the electrical plant altogether. 
Steam engines for dock pumping had also been built and were running 
very economically, The great thing that was going to settle all these 
matters was the great space for the boiler house. This was going to turn 
the whole question in favour of gas, and gas turbines had gone a little 
further than was generally imagined. At Leeds they had been experi- 
mented with for some time, and one had run—not for long, but it had 
run. Mr. Reavell was a great steam engine enthusiast, but he was now 
giving all his attention to the gas turbine, mainly on account of the fact 
that the boiler makers could not make big enough sets of plant. He had 
had this matter of capitalisation very prominently placed in front of him 
recently in connection with a water power station. There he was enabled 
to use Pelton wheels, and it was really remarkable at what a very cheap 
price a 6,000 E. p. plant could be put down. It only cost £11 per kilowatt. 

Mr. J. J. STEINITZ said they had heard how 10 years ago, when 
Col. Crompton’s Paper had been read, the necessity of keeping down the 
capital cost was thoroughly unders:ood. That might have been so, but 
after the lapse of five years it was apparently entirely forgotten, and at 
the present time—in fact, since the discussion was opened, he had met 
several engineers who were responsible for some of the largest stations in 
this country who had told him that they had not, until after they had 
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read the Paper, thoroughly appreciated the immense importance of capital 
cost, and the relation it bore to the selling price of the unit. It had been 
his duty, during the last year to read through a good many specifications 
of consulting engineers and others and in all those for engines and 
dynamos an overload had been called for. He thought that the authors’ 
basis for rating a station, by taking account of the overload capacity in 
place of spare plant, was correct. Last winter he went through a good 
many stations where engineers wanted a certain amount of sympathy 
because they were running the station without any spare plant, but if 
they had only considered the overload that each individual plant could 
do they would have found that they had 25 per cent. of spare plant. 
Many engineers who had specified the overload did not take advantage of 
it. The authors mentioned £40 per kilowatt as being a charge for station 
plant and buildings, but there were very few cases in which that figure 
had been reached. If it had, then those gentlemen who had control of 
power companies had a very good time before them. With regard to the 
arrangement of the auxiliary plant the authors had laid down a hard and 
fast rule that there should be no basement. If they considered a place 
where it was possible to start building right on the ground the basement 
formed itself naturally. He had had this occur in one or two stations 
which he had designed and had found it exceedingly useful and not at all 
expensive in working. 

Mr. W. L. MADGEN said that Mr. Geipel had drawn attention to the 
number of practical students in the domain of economics of electric 
supply who had drawn attention some years ago to the importance of 
capital charges as compared with the works costs in the total cost of 
the unit, but he did not think that Mr. Geipel had remembered what had 
happened in the meantime. A very large number of stations had been 
pat up by municipalities, and the conditions under which they had 
been put up had not been conducive to economy in capital cost. 
But this was hardly to be expected with a surveyor who desired to put 
up a station which was a cross between a museum and cathedral. Many 
of them who were: engaged in manufacturing and general engineering 
were aware that it was regarded as an axiom that the capital should be 
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turned over once a year. In electrical supply works, and in some other 
public services of that character, the capital was not turned over in one 
year, in fact, in taking an average of the representative electrical supply 
stations, he thought that it would be found that the ratio of gross revenue 
to capital expenditure was something like 124 per cent., that was to say, 
that the capital was turned over once in about eight years, and interest, 
sinking fund, charges, dividend and all other charges had to be met out 
of that 124 per cent. Obviously it would be seen how important it was 
to decrease the amount of investments and increase the amount of the 
revenue. Mr. Merz’s Paper showed, as also did the reference which had 
been made by other speakers, that upon the 80 per cent. load-factor, the 
works costs were 0:25d. per unit and the capital costs 0:275d. per unit, 
making together 0:525d. per unit, This figure, he thought, afforded some 
indication of the fate which was awaiting the small separate generating 
stations, which he was glad to see were not being now erected with the 
same freedom as they were before the era of the large power supply 
undertakings. The authors of the Paper had put before the meeting in a 
very clear light the importance of economy of capital, and he thought 
there was one very important aspect of it which should be borne in mind 
—namely, that it was not a question of what could be achieved in one 
generating station 80 much as what could be achieved by diminishing the 
number of generating stations—e.g., that if in a given district the require- 
menís could be dealt with by means of one, two or three generating 
stations, then every additional generating station which was put up by 
& local authority or & company was an additional capital charge upon the 
community of that district considered as & whole. It was much to be 
regretted that the industry was there in a very undecided frame of mind 
with regard to the point. In one district with which he had had to do— 
namely, the North Metropolitan area—the Willesden District Council, 
under the advice of Mr. Ruthven-Murray, had sold the generating station 
to the North Metropolitan Power Co., which now became one of the main 
power stations of that area, and the generating station in question had a 
much larger sphere of usefulness than it had before. 


(To be concluded). 


AN ELECTRICAL OIL SEPARATOR. 


The problem of effectively removing oil from the air pump dis- 
charge is no new one, and has been attacked in a variety of different 
ways. The employment of an ordinary filter is insufficient to 


An entirely new process is that known as the Davis-Perrett elec- 
trical system of separation, employed at Leicester and other places, 
and referred to briefly in the article on the Leicester Corporation 
tramways, which appeared in last week's issue of The Electrician. 

The illustration which we give below shows the apparatus 
employed in the new process. It will be seen that there are 
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DAvis-PERREKTT ISLEcTRICAL OIL SEPARATOR. 


remove oil from the discharge, as it is largely in an emulsified con- 
dition, and the problem, therefore, resolves itself into causing the 
minute particles of oil to coalesce and so form bodies of appreciable 
dimensions which may be caught by filtering material. In previous 
oil separators this has been usually attained either by the use of 
Chemical reagents, or by causing the exhaust steam, before being 
condensed, to impinge upon suitably-arranged battle plates. 


two large wooden tanks, each divided into five compartments, 
and each compartment accommodates 10 plain sheet-iron plates 
zin. thick. All the compartments are connected up in series 
across a 500-volt circuit, and there are five plates in parallel. 
Grooves are cut into the partitions dividing the compartments 
off, and also in the bottom of the tanks, and, the plates being 
inserted into these grooves they are rigidly supported. Iron rods, 
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screwed for their entire length, are used for connecting the plates 
together electrically, and in order to lessen the prime cost of the 
apparatus the plates are now being made without the small pro- 
jecting lug, connection being established to the iron rod by means 
of a miniature fish-plate fastened to the projecting piece by means 
of a screw and nut. The whole apparatus is supported on insu- 
lators, and the liquid to be treated is divided into two streams at 
one end of the tanks. It then passes into the tanks and through 
each set of compartments in five parallel streams. Alternate plates 
are cut, as shown by the drawing, so that the liquid passes first 
under one plate and then over the next, so that the circulation is 
very thorough. | 

The Leicester plant is capable of dealing with 6,000 gallons per 
hour, and requires 19 amperes at 500 volts; in fact, that particular 
size of apparatus is designed for dealing with 1,000 gallons per hour 
per Board of Trade unit, and this is the figure upon which all the 
manufacturer's claims are based. Different tanks can be supplied, 
however, for other voltages. We are informed that the sheet-iron 
plates last from two to three years. After working for a certain 
length of time they become coated with a deposit which is easily 
removable by causing the current to pass through the tanks in the 
opposite direction. The deposit then rises to the surface and may 
be skimmed off. This is practically all the attention which the 
process requires. E 

One curious feature is the extremely high ohmic resistance 

ossessed by the air-pump discharge which acts almost as an insu- 

ior. This difficulty is overcome by the addition of a minute 
quantity of ordinary water which immediately causes the liquid to 
become a much better conductor. The quantity of water necessary 
is practically negligible, an eighth of a turn of a zin. cock being 
sufficient to cause the resistance to fall to its proper value. If, for 
any reason, too little or too much current passes through the tanks, 
the fact is indicated on the switchboard by a solenoid and plunger 
arrangement which lights up a red lamp. The Davis-Perrett Com- 
pany have installed an electrical separator at the new generating 
station of the Shoreditch Borough Council, and we have seen it 
working most satisfactorily. 

The action of the current is to cause the emulsified oil to coalesce, 
and when the liquid is subsequently passed through a mechanical 
filter there is no difficulty whatever in catching the particles of oil, 
thus allowing the remaining water, which is exceptionally pure, to 

ass to the hot well. It may be mentioned that the separator can 
e used in conjunction with any type of filter, the construction of 
the latter not affecting the efficiency of the separator in the least. 


CITY AND GUILDS OF LONDON INSTITUTE. 


The report of the council o£ the City and Guilds of London 
Institute was submitted at the annual meeting held on Wednesday, 
Lord Halsbury presiding. In moving the adoption of the report, 
the chairman referred to the progress made by the various institu- 
tions, and particularly that of the Central Technical College. The 
number of students in classes under the department of technology 
of the Institute was 41,000. No great improvement in the character 
of candidates’ work could be expected until elementary school 
teaching was made more practical and further attention given to 
drawing and scientific method and English composition. 

'The report contains many features of interest to engineers. With 
a view to avoiding duplication of work in the Central Technical 
College and the Royal College of Science &nd School of Mines, the 
Institute entered into an arrangement with the Board of Education 
under which about 60 students of the Royal College should attend 
a special course of lectures and laboratory practice in electrical 
engineering at the Central on two afternoons each week during the 
current session, the Government making a grant to the Institute to 
cover the expenses of theexperiment. The number of students of the 
Royal College who desired to avail themselves of the arrangement was 
greatly in excess of that anticipated, and 77 have been admitted to the 
lecture course, of whom, however, only 66 could be accommodated 
in the laboratories. The Council hope the experiment will prove 
satisfactory, and that the principle of the interchange of students 
between neighbouring colleges having been established it will be 
extended whenever there may be occasion to do so. 

It is interesting to observe that the mean age of students at the 
Central is gradually increasing, the respective figures for the past 
three years having been 18°4, 18:6, and 18/7. Candidates for 
entrance to the college do not apparently realise the importance of 
matriculating at the university before entering the college so that 
they may be registered as internal students and proceed to a degree 
in engineering. Nevertheless, the number of students so registered 
is inereasing, and there are now about 80 students of the college 
who are internal students of the university. The first year ses- 
sional examination of the college is accepted by the university as 
an intermediate examination on condition that the examination 
papers are submitted to external examiners appointed by the 
university, and that the written angwers are sent to them for 


marking. The final examination for the degree is conducted 
entirely by the university, independently of the college examina- 
tions. The Papers are set by boards of examiners, consisting partly 
of external examiners who are not teachers in the university, partly 
of teachers recognised by the university. The entry of new studente 
this year and the number of students in college is the largest in the 
history of the college; some departments are overcrowded. 
Regarding the Finsbury Technical College, its work during the 
year past has also been important. Plans for the new buildings, 
which are to cost £30,000, have been prepared, and it is expected 
that their erection will be commenced shortly. They will provide 
a floor area of about 19,400 sq. ft. The number of day students has 
remained practically stationary for the last four years, while there 
was a falling off of 54 students in the evening classes last year as 
compared with the year before. 'The total expenditure of the 
Institute during the past year in all its departments amounted to 
£80,821. 2s. 9d. 


I REVERSE-CURRENT RELAY. 


Reverse-current circuit-breakers, although their use is largely on 
the increase, nearly all possess the disadvantage that the current at 
which they operate varies very much with the bus bar volts. The 
reverse-current relay for use on continuous-current circuits, recently 
put on the market by Messrs. Ferranti Limited (Garrard's patent), 
consists of a moving coil polarised relay. The moving coil is 
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operated by the fall of potential across the ammeter shunt. With 
current in the forward direction, the contact carried by the moving 
coil is beld against a stop, but the effect of a reverse current, whose 
magnitude may be determined by a controlling spring, is to cause 
the moving coil to rotate and make contact in an auxiliary circuit. 
This auxiliary circuit is one of eight Leclanché cells, and on being 
completed causes a small electromagnet to attract its armature. 
This latter closes a pair of heavy carbon contacts which com- 
plete the circuit of the tripping coil of the circuit-breaker. 
The object of the auxiliary circuit is to obviate sparking due 
to the induction of the trip coil at the necessarily light con- 
tacts carried by the moving part of the relay proper. The 
trip coil is connected across the ‘bus bars, and is constructed in 
such a manner that even if the 'bus bar voltage should fall to one- 
sixth of its normal value it would be sufficiently strong to open the 
circuit-breaker. The connections are so made that a coloured lamp 
is lighted immediately the relay operates, thus indicating at a dis- 
tance which circuit-breaker has operated. The relay is provided 
with a push button, and on pressing this the device is caused to 
work and the circuit-breaker to open. If desired, parallel push 
buttons can be arranged at any convenient distances. The whole relay 
may be placed at a distance from the main board. We are informed 
that the device is already in operation in several supply stations in 
this country, where it has given satisfaction. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Hot Oxide Coherer.—M. Hornemann describes a new kind of 
anti-coherer which, under some circumstances, acts like a 
Schaefer plate and sometimes like a Branly coherer. It con- 
sists of a single contact between copper and lead in which the 
copper is oxidised sufficiently to stop any current in the cold, 
but not sufficiently to stop it entirely when the junction is 
heated. If, while it is in that condition, electric waves impinge 
upon it, the resistance in the junction increases, and as soon as 
the waves ccase, the resistance falls to the normal amount. 
This process may be repeated always with the same result as 
long as its supply of heat to the junction is kept up. This 
must be done by applying heat to a portion of the copper in 
the vicinity of the junction, so as not to alter the oxidation. 
When the strength of the impinging waves exceeds a certain 
amount, the resistance suddenly falls to a very low value, and 
only returns on concussion, whereas in the first case the junction 
behaves like a self-righting anti-coherer. The author looks for 
the cause of the action in the thermoelectric force at the oxide 
junction. He found experimentally that the thermoelectric 
force depends upon the condition of the oxide, and it is con- 
ceivable that the differences of temperature induced by electric 
waves may temporarily modify it. 

(M. Hornemann, Annalen der Physik, No. 6, 1901.] 


Braun’s Transmitler.— The theory of the two coupled elec- 
trical systems constituting: the Braun transmitter has been 
repeatedly dealt with. Prof. Braun himself supposed that a 
wave of the period of the closed circuit was forced on the 
transmitting wire, an assumption which holds good in the case 
of a very loose coupling. Seibt investigated thé direct. coupling 
without regard to the damping, and assumed, like Braun, that 
the secondary system is an open one. Wien dealt with induc- 
tive excitation, -assuming two closed circuits, and, therefore, 
two degrees of freedom of the system. Both Seibt and Wien 
found a difference between the direct and the inductive coupling. 
But if in direct-coupling the secondary system may be 

ed as closed, the same equations hold good as for 
inductive coupling so long as the piece common to both circuits 
may be assumed to be devoid of resistance, which is prac- 
tically always the case. Zenneck has already pointed out 
that there ia no difference in principle between the two systems 
of coupling. L. Mandelstam now proves the, same for any 
coupling whatever. He assumes the damping to be small, and 
that all resistances contain a factor which is small in com- 
parison with unity, and whose higher powers may, therefore, 
be neglected. l | | TE : 

LL. MaxpELsTAM, Physikalische Zeitschrift, May 1, 1904.] 


Röntgen Rays in a Magnetic Field. B. Walter has endeavoured 
to carry the investigation of the possible magnetic deflection 
of Röntgen rays in a mágnetic field to the utmost attainable 
imit, and has succeeded in reducing the maximum to an 


amount 10,000 times smaller than that obtained by Strutt. 


In other words, he has proved that if Röntgen rays pass 
through a unit magnetic field, or a field about six times as 
strong as the earth’s horizontal magnetic force in our latitudes, 
the radius of curvature of the rays, if not infinite, is certainly 
larger than the distance of the moon from the earth. He has 
achieved this result by using a better optical system, and by 
Increasing the length of path of the rays to 3 metres. This is 
another confirmation of the undulatory characterof the Röntgen 
rays. 

: [B. WarrER, Annalen der Physik, No. 6, 1904.] 


Penetrating Radium Rays.—F. Paschen claims to have proved 


that the y-rays, or penetrating radium rays, are not analogous 


to Röntgen rays, but are cathode rays or electrons moving 


with the velocity of light.. This is established by the fact that. 


they carry a negative charge, and explains why the ionisation 
produced in various gases by the&e rays does not agree with 
that produced by Röntgen rays, but rather with that produced 
by the other two kinds of radium rays. The author's crucial 


experiment consists simply in enclosing the radium bromide in 


a continuous casing of lead lcm. thick. It is well known that 
the y-rays are capable of penetrating that thickness of lead, 
but that the other radium rays are not. Now the author finds 
that in spite of the packing the positive charge of the radium 
preparation increases steadily by several volts per minute, 
which can only be due to the fact that the escaping y-rays 
carry a negative charge away with them. 
F. PascHEN, Annalen der Physik, No. 6, 1904.) 


— —— — 


Röntgen Tube Regulation. — M. d'Arsonval produces a fine 
series of radiographs showing how they can be produced by 
the same tube in an identical manner after a considerable 
interval of time and after using the same tube for various 
purposes in the meantime. He uses a milliammeter specially 
constructed by Gaifle, and uses it in conjunction with an 
alternate-current transformer from 110 to 60,000 volts. There 
is also a rheostat and a voltmeter on the primary from which 
the effective voltage in the secondary may be determined. 
The current is derived from the municipal installation. The 
rest of the arrangement is that designed by Villard. The 
special milliammeter is only in circuit with the X-ray tube. 
The radiographs reproduced show that the quantity and the 
quality of the radiation was the same in every case. A given 
tube may always be brought back to the same conditions of 
emission. When the pressure is the same, the intensity of the 
radiation is proportional to the current strength. The new 
apparatus enables radiographers to repeat any exposure under 
precisely similar conditions. 


[p’ARSONVAL, Comptes Rendus, May 9, 1904.) 


Influence of Anesthetics on Sources of N-rays.—Meyer having 
recently shown that plants subjected to chloroform lose their 
power of emitting N-rays, J. Becquerel was led to investigate 
whether other sources of N-rays also suffer under the influence 
of anesthetics. He found that several inorganic sources of 
N-rays do temporarily lose their power under the action 
of anesthetics such as chloroform, ether or nitrous oxide. 
Calcium sulphide itself, which emits N-rays after being 
exposed to sunlight, shows an enfeeblement of its luminosity 
when a current of air laden with chloroform is passed over 
it. In a more significant experiment, the author covers one 
base of a truncated cone of copper with quartz sand and 
exposes the latter to sunlight. He then introduces the base 
into a flask, from which the upper surface of the cone projects. 
This upper surface is covered with the phosphorescent calcium 
sulphide, and indicates the N-rays emitted by the base of the 
cone and transmitted by the copper. The flask is provided 
with two other outlets, which enable the observer to direct 
either a current of pure air through the flask, or a current of 
air laden with chloroform or other anesthetic. The author 
made sure that the chloroform itself emits neither N-rays nor 
N’-rays. He then observed that on admitting the chloroform 
there is a short period of one or two seconds during which the 
emission of N-rays is increased. After that the emission 
gradually decreases, without, however, vanishing entirely. 
When the current of pure air is turned on, the N-rays re- 
appear slowly, showing that their emission was only suspended, 
and not suppressed. The author took care to eliminate any 
heat effects by passing the current of gas through a worm 
immersed in water. He puts the question as to whether the 
emission of N-rays is a fundamental vital process, and whether 
the effect of anesthetics is simply to suspend that process. In 
this connection, Bose's observations of the effect of anzesthetics 
on the electric response in metals should be referred to. 

(J. BEcquEnEL, Comptes Rendus, May 9, 1904.] 


Tractive Resistances on Various Roads.—Messrs. Max 
Schiemann & Co, well known in connection with trolley 
omnibuses, state in a pamphlet recently issued that the tractive 
resistance on railways is from 9lb. to 18lb. per ton, on tram- 
ways from 261b, to 33lb., on good stone pavement from 44lb. 
to 551b., on bad stone pavement from 661b. to 781b., on good 
macadam from 44lb. to 671b., on bad macadam from 771b. to 
100]b. and on sand roads from 130]1b, to 220lb. 
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SINGLE-PHASE TRACTION. 


Mr. W. A. BLANCK, in an article which we publish on 
another page of this issue, discusses the question whether 
single-phase or polyphase generators are preferable for single- 
phase traction systems. This question would hardly have 
cropped up but for the fact that, power for power, the single- 
phase generator is somewhat more bulky and expensive than 
the polyphase machine. The author comes to the conclusion 
that single-phase generators are decidedly to be preferred, 
and in this, probably, he is in agreement with many electrical 
engineers who have studied the question. Taking the case 
of London, tor instance, the incoming lines are worked to 
their maximum during the morning, and the outgoing lines 
are but lightly loaded. In the evening the reverse is the 
Thus, to provide equal loads on the two phases of a 
two-phase system, for instance, it would not be sufficient to 
connect the up-line to one phase and the down-line to the 
other phase ; the whole system of lines would necessarily have 
to be divided into comparatively small sections, so that alter- 
nate sections were fed from alternate phases. This would 


also occasion some complications at the ends of the sections 


and in the method of feeding them, not to mention balancing 
troubles. Another debatable point is Mr. BLANCK’s proposal 
to use the rail as conductor, both for the low-tension and the 
high-tension current. This would, as the author points out, 
conduce to a considerable saving and to simplicity, but it 
would also weaken the system in the way of safety. When 
the single-phase system is extensively adopted in this country 
for traction work, doubtless the usual lines will be followed 
of employing concentric high-tension feeders with the outer 
conductors earthed at the dynamo end, and independent of 
the low-tension line. 

It is noteworthy that during the last year or two, although 
single-phase versus continuous-current for traction has been 
discussed up and down, and numerous single-phase motors 
and methods of motor control have been described, the question 
of the track equipment has received less attention. Will the 
ultimate standard practice be to feed the motor-cars or loco- 
motives direct from the high tension line, or will a third rail 
be employed supplied by transformers distributed along the 
line? In connection with the former of the two solutions, 
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an article on “ Single-phase Traction in Switzerland," which 
also appears in this issue, is not without interest. The Oerlikon 
Company has patented and partly put to test a system of 
current distribution and collection which aims at combining 
the simplicity of the overhead construction for the bow- 
collector with the independency of the position of the line 
wire, relative to the track, obtainable with the trolley of the 
Dickinson type. In this it appears to have been successful ; 
but a conclusive opinion as to its success in practice cannot 
be given before it has been tested on a larger scale than has 
hitherto been the case. The principle of this system— 
ic, that the current-collecting device ought to follow the 
trolley wire and not vice versa—makes a cheap and safe 
overhead construction possible. One of its weak points appears 
to be the shifting arrangement for the current-collecting device 
as a whole, which is necessary for avoiding obstructions offered 
to it on the line, such as tunnels, bridges with small clearances, 
lamp-posts and so on in stations, &c. The further develop- 
ment of the system will be watched with interest. 

The same article describes the first occasion upon which 
the Ward-Leonard single-phase traction system has been put 
into practice on an actual line. From information we have 
received, however, we gather that this method, in which the 


locomotive carries a sub-station in addition to its driving | 


motors, is not destined to be more popular than the Heilmann 
locomotive, in which a whole generating station was placed 
on the locomotive. The recent improvements in single-phase 
motors point to a more satisfactory solution of the single 
phase traction problem. 


THEBMAL STORAGE SYSTEM AT THE KENSINGTON 
ARD NOTTING HILL JOINT WORKS. 


In the spring of last year the engineers of the Kensington 
& Knightabridge and the Notting Hill Electric Light Companies 
had to consider the question of increasing the plant at their 
joint “bulk” supply station at Wood-lane, Shepherds Bush. 
It will be remembered that three-phase current at 5,000 volts 
is supplied from these works to sub-stations belonging to the 
Kensington and Notting Hill Companies, whence continuous 
current is furnished by means of motor-generators to the 
low-pressure networks of the two companies. A full descrip- 
tion of the works appeared in The Electrician about 
24 years ago (Vol. XLVII., pp. 738, 779 and 818), when 
the plant consisted of five B. & W. boilers, and two 330kw. 
and three 550kw. Willans-Oerlikon alternators. Soon after 
that date two more generating sets of the same make had to 
be put in, these being of a larger size—750kw.—and three 
more boilers were added, this filling up all available space 
in the boiler house. When it was found that further 
extensions were required, there was still room to place a 
1,000kw. Parsons turbo-generator in the engine room, but 
an extension of the steam-raising plant was a more diffi- 
cult problem. Mr. H. W. Miller, of the Kensington and 
Knightsbridge Company, who is joint engineer of the joint 
works together with Mr. Geo. Schultz of the Notting Hill 
Company, was in favour of an application of the Druitt Halpin 
thermal storage system, and as the particular method of boiler 
setting that had been adopted at Wood-lane would tend to 
bring out to the full the advantages of this system, it was 
resolved to try it. The experiment has been conspicuously 
successful. a 

The main idea of the system is roughly to increase the 
rating of the boilers at the hours of peak load by feeding the 
boiler with water at boiler temperature during those hours, this 
water having been previously heated to the desired tempera- 
ture by live steam during the hours preceding the peak hours. 
Additional boiler plant would, of course, only have been 
needed to deal with the maximum load for the two or 


three hours that the peak continues, and thus a substantial 
increase in the rate of steaming during this period is all 
that was required. As a matter of fact, it was found that 
the expedient answered even better than was anticipated, 
for an actual increase of boiler efficiency was observed, 
owing to the improvement in circulation, occasioned prob- 
ably by the more steady feeding at boiler temperature 
when the boiler is working at its extreme output. Fig. 1 
shows the arrangement adopted. The water-tube boilers, 
which are each capable of evaporating 12,000lb. of water per 
hour, have two steam and water drums, each 4ft. in diameter 
by 24ft. long, and the thermal storage vessels are placed 


directly above them, being carried at one end by a 10in. stand- 


pipe and at the other end by sliding cast-iron saddle pieces. 
The stand-pipe forms a permanent connection to the steam 
space of the drums of the water-tube boilers, so that the tem- 
perature and pressure in the boiler and in the thermal storage 
vessels are always equal. The whole of the feed-water, after 
passing through the feed-heaters (heated by the exhaust 
from the auxiliary engines) and the economisers, is intro- 
duced directly into the thermal storage vessel at the top, 
Where, in passing through the steam, it is heated to the full 
boiler temperature, and it enters the boiler through the feed 
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Fic. 1.—BolLER wirH THERMAL STORAGE ARRANGEMENT AT 
Woop LANE STATION. 


regulating cock, which is controlled by a spindle passing 
through a gland in the end plate of the thermal storage 
vessel. During times of light load the vessel is filled up, 
and when the heavy load comes on the feed from the 
pumps is stopped, and the boilers are fed from the water con- 
tained in the thermal storage vessels. It has been found 
that during the time the vessels are being discharged, the 
boilers are capable of evaporating two to three times the 
amount of water they can deal with when being fed from the 
economisers in tlie ordinary way. | 

With respect to the question of heat lost by radiation from 
the vessels, this is governed by the quality of non-conducting 
covering used. In one case in which it was measured it was 
found to be represented by the combustion of IIIb. of coal per 
hour containing 12,800 B.Th.U. working at 125lb. absolute 
pressure on a vessel 6ft. diameter by 19ft. long. Tests made 
of the temperature of the feed-water entering the boiler showed 
that it was only eight-tenths of 1 per cent. below the tempera- 
ture inside the boiler. 

It should be noted that the extraordinary gain in evapora- 
tive capacit y would not be obtainable in the case of every 
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boiler. The boilers at Wood-lane station were originally 
arranged so that there should be more space for the furnace 
and freer access of air to it than in accordance with the usual 
practice. The boiler tubes were lifted 3ft. higher than usual. 
so that a firebrick-lined combustion chamber is formed directly 
over the fire. There are two firebrick arches instead of one, 
and the flame-plate division wall between the furnace and the 
middle chamber is nearer the front of the boiler than usual, so 
as to raise the temperature and get more work done in the 
middle chamber. 

Fig. 2 shows the highest load-curves in January, 1903 and 
1904, respectively. The latter is an abnormal one, the peak 
at midday being higher than between the usual heaviest hours, 
5to7. A third curve shows a more typical one observed on 
January 12,1904. From these it is obvious that if the output 
of the boilera can be tripled for three hours, the gain in capa- 
city is enormous, as the boiler plant itself need then only be rated 


Load Curve dan. 12, 1904 
Load Curve 


In the Oerlikon locomotive, which is stated to weigh about 
44 tons, the motor-generator is placed in the centre of the 
locomotive. The motor is of the induction type and is 
directly fed by the high-tension, single-phase current from 
the overhead trolley line. A second, but much smaller motor- 
generator set produces continuous current at a low voltage 
for the excitation of the main continuous-current generator 
and the continuous current motors. It also serves for the 
starting and bringing up to speed of the large motor- 
generator set. A 10 H.P. induction motor actuates the pumps 
of the air compressor. The speed of the locomotive is 
regulated by altering the voltage of the generator and by 
varying the field strength of the motors. The two single-phase 
motors for the small transforming set and for the air pumps 
are fed with low:voltage current through transformers, and are 
started by auxiliary phase-shifting devices. By altering the 
polarity of the main continuous-current generator, the direction 
of travel of the locomotive may be reversed. 

The locomotive rests on two bogies, each 
of which carries a four-pole motor of a 
capacity of about 200 H.P. Although the 
motors are of the open type, they are well 

rotected from dust and dirt from the track. 
heir axles are about level with the floor of 
the locomotive. They drive by means of 
gearing on to a countershaft below, which 
is provided with two cranks, spaced 90de 
apart. By means of these and 9 55 
connecting rods, the motive power is trans- 
mitted to the driving wheels of the loco- 
motive. 

The overhead construction and the system 
of collecting the current has many points 
of considerable novelty. As shown in the 
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at slightly over the average load instead of at the peak load. Fig. below, the current is collected from the trolley wire by 


In this connection our readers may also refer to the remarks 
made by Col. Crompton in the discussion on Mr. Merz’s recent 
Paper, reported on another page of this issue. 

Our thanks are due to Mr. C. M. Bennett, engineer in 
charge of the Wood-lane station, for courteously showing us 
over the works last week. 

It may be mentioned, also, that the thermal storage plant 
originally put in at Shoreditch, was modified a few ycars ago, 80 
as to store the hot feed water, as is being done at Wood-lane, 
instead of actual steam as was originally ‘proposed. Although 
not giving such startling results as at Wood-lane, the plant at 
Shoreditch has been, on one occasion at least, of considerable 
value in dealing with the peaks of a winter load, which it would 
have been almost impossible to supply satisfactorily with the 
same boiler plant without the thermal storage attachment. 
The system has not been adopted, however, at the new Shore- 
ditch station. One of the most interesting points in the 
results at Shoreditch, described in Mr. Newton Russell’s Paper 
before the Institution of Civil Engineers, is that the scale from 
the feed water is deposited mainly in the thermal storage 
tank and not in the boiler tubes. 


SINGLE-PHASE TRACTION IN SWITZERLAND. 


It has been known for some time that the Oerlikon Company 
has been carrying out experiments with single-phase traction 
on the Ward. Leonard system between Seebach and Wettingen 
in Switzerland. Since this system has only been adopted, as 
we are informed by the Oerlikon Company, in view of the 
frequency of the alternating current availa le for the tests, 
the motor part of the locomotive will only be briefly described, 
and more attention will be given to the ingenious means 
employed by the Oerlikon Company for distributing and 
collecting the electric energy. 

In the Ward-Leonard system, as will be remembered from 
former articles on this subject in The Electrician, single-phase 
current is trausformed into continuous current by means of a 
motor-generator placed on the locomotive, and the motors are 
of the continuous-current type. 


means of a slightly curved metal rod, the weight of which is 
kept as small as possible. It is free to turn round the pivot c. 
The rod a is circular in section where it is clamped to its 
holder, but further up it is flattened out so as to provide a 
large contact area. It is pressed by a spring, 6, against the 
overhead wire. All other mechanical details are so clearly 


Trolley Wire 


ARRANGEMENT OF CURRENT COLLECTOR ON OERLIKON LOCOMOTIVE. 


shown in the illustration as to need no further explanation. 
By reference to the figure it will be clear that the trolley wire 
may be placed along the side of the track or over it, or in any 
intermediate position. In all these positions the current will 
be successfully collected by the rod, and if the trolley wire is 
gradually conducted from the side of the track to a position 
above it, it will be seen that the collecting rod, too, will 
gradually be deflected from one position to the other. In 
stations, tunnels and crossings the trolley wire will generally 
be over the track, and current will be collected by the rod 
pressing against the wire from underneath. On the open track, 
however, it will be more safe and economical to have the 
trolley wire carried along the side of the permanent way. In 
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this case the rod will press sideways or from above on the 
wire. In certain conditions (for instance, in tunnels) it is 
necessary to shift the whole current-collecting arrangement as 
a whole, so as to obtain enough clearance. For this purpose 
the Oerlikon Company has suggested various means which 
may be worked either by hand or automatically. 

In the actual trials, which have been referred to, the collect- 
ing rod had a length of 1,300mm. (4ft. Jin.) and weighed 
1,300 grammes (2°9lb.), and the spring was so adjusted that 
the pressure at a distance of 3ft. zin. from the fulcrum wae 6jlb. 


BINGLE YERSUS POLYPHASE GENERATORS IN 
ALTERNATING-CURRENT RAILWAY WORK. 
BY W. A. BLANCK. 


The present great interest in the development of alternating- 
current railways makes most timely some considerations as to the 
selection of the generators delivering the energy to the system 
particularly the choice between single and polyphase machines. 


000 


If the road to be equipped with the alternating- current system 
takes its current from a power house in which polyphase apparatus 
is already installed, it would be natural to supply the various sections 
of the line from the different phases of the generators. In case 
of an entirely new installation, single-phase generators may be 
more advantageous than polyphase ones, notwithstanding the 
greater cost of the single-phase as compared with the polyphase 
generator of equal capacity. 

For the purpose of discussion, three typical cases have been 
chosen, shown by diagrams 1, 2 and 8. In each case 20,000-volt 

enerators are assumed to feed directly, on to the high-tension bus 

ars, thus simplifying the diagrams by the omission of step up 


transformers. High-tension switches connect the bus bars to the 
transmission lines leading to sub-stations. In the sub-stations are 
installed the step-down transformers with primaries connected to 
the transmission line by high-tension switches. Single-pole switches 
are inserted between one side of the 3,000-volt secondaries and the 
trolley wire, while the other side and the transformer case are con- 
nected to the rails. The power house is located at the centre of the 
line, which is divided into sections as the case may determine. 
These sections are separated by suitable insulators, and arrange- 
ments are provided for readily connecting them by jumpers in case of 
emergency. A simplification of these cases, obtained by using the 
rail as a common return for both primary and secondary circuits, is 
shown in the corresponding diagrams (14, 2a and 84). It will be 
noted that, in case this is done with the three-phase generators, 
84,000 volts must be delivered to the ’bus bars in order to maintain 
20,000 volts between the transmission line and the grounded neutral. 

. In case 1, using a single-phase system, it is necessary to instal 
double-pole switches on the transmission line both in the power 
house and sub-station. Normally, the static strain between the 
transmission line and ground will be half of the impressed voltage. 
In case la with a single transmission line, it is only necessary 
to use single-pole switches in all primary circuits, thus effecting a 
very material saving in the expense of high-tension switches as well 
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as the saving of 50 per cent. in transmission line copper and insu. 
lators. It will be noted that this arrangement subjects the trans- 
miseion system and transformers to the full static strain of the 
impressed voltage. This will call for somewhat greater care in 
insulation of the transformers, and will continuously subject the 
insulators of the transmission line to a higher strain. The decreased 
number of insulators with the corresponding decrease in points at 
which failure can occur, however, tends to counterbalance the some- 
what more rigorous requirements. Should it transpire that one line 
is grounded in case 1, the system can still be operated until repairs 
can be made, while in case la such a failure would necessitate the 
shutting down of that particular transmission line. "This condition, 
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however, is exactly analogous to that of a three-phase system with a 
grounded neutral, now so generally used. 

When the system depicted in Fig. 1 is in normal operation, the 
adjacent sections are at the same potential, and the section insu- 
lators are subjected to no strain whatsoever, while if one section is 
shut down the insulator will have to withstand the full trolley 
potential of 3,000 volts. 


Should any one section of the transmission line, or any one sub- 
station be put out of commission, it is possible, by using the jumpers 
mentioned above, to feed the disabled trolley section from each of 
the adjacent sections, thus maintaining service without excessive 
drop. A very important feature in the operation of this system is 
the fact that the full generator capacity is available at any point on 
the system, thus making it possible to take care of any unbalance in 
the distribution of the load, due to congestion of traffic at any point 
of the system. PM N 

In case 2 the use of two-phase generators is considered. This 
will be most advantageous when applied to a system consisting of a 
single line with the power house located at the centre. Current 
will be supplied to one end of the system from one phase of the 
generators, while the second phase feeds the other end. 

In comparing the cases 2 and 24, the conditions are exactly 
similar to 1 and 14, so far as the saving in switches, copper, and 
insulators and the static strains are concerned, A noticeable differ- 
ence exists, however, so far as operation is concerned. Since the 
adjacent sections are fed by different phases, the section-insulator 
must stand 4,200 volts when in normal operation. In case one 
section of the transmitting system is disabled, current can be sup- 
plied by means of jumpers on y from the adjacent sections supplied 
by the same phase, which will result in double the drop due to a 
similar occurrence in case 1. Since the section of the system fed by 
the different phases must be entirely separated, this arrangement 
does not provide for an unbalance in load so well as in case 1. In 
fact, only 50 per cent. of the generator capacity is available on 
either section, a point of considerable importance in practical 
operation. 

In case 3 the application of three-phase generators to the single- 
phase system is considered. This arrangement is best adapted to a 
railroad system consisting of main line and branches with the power 
house located at the junction, since it will then be possible to feed 
the sections without necessitating the overlapping of the trans- 
mission lines. Again, similar relations hold between 8 and 8a as 
between 1 and 14 so far as thesaving inswitches, copper and insulators 
and the static strains are concerned. 

The insulators separating sections fed by different phases have to 
withstand 5,200 volts as compared with the 4,200 volts in case 2. 
The same limitation in feeding any section of the trolley from its 
adjacent section in case of a disabled transmission line hold as in 
case 2. So far as available generator capacity for any section is 
concerned, the two cases are materially different. In case 3, due 
to the delta connection, it is possible to utilise 66 per cent. of the 
generator capacity on any section, whereas in case 3a with star con- 
nection, only 88 per cent. of the generator capacity is available on 
any one section. | 

It is evident that on account of the high potentials, section 
insulators must be of considerably greater length than those now 
used on low-voltage trolleys, approximately from 4ft. to Oft. in 
length. This will have a very appreciable effect on the lights when 
the car passes the,section insulator, as well as presenting difficulties 
in starting which would arise should the car come to rest under the 
insulator. Moreover, the arcing due to the interruption of the 
current of high voltage is apt to prove serious. Allof these difficul- 
ties can be overcome in case 1 by the use of two trolley bows one 
mounted over each end of thecar. Since these will more than span 
the seetion insulator, the current will not be interrupted, thus 
materially improving the operation of the system. 

This arrangement with the two bows can only be applied in case 1, 
as in cases 2 and 8 it would not be permissible to short-circuit two 
sections fed by different phases, which leaves the later cases subject 
to the difficulties mentioned above. 

A metallic circuit telephone system installed on the same poles as 
the grounded high-tension line, will be subjected to higher static 
strains and greater inductive actions than in the case of the ordinary 
transmission line. The effect of induction can be overcome by 
frequent transposition of the telephone wires. To guard against 
shocks due to static strains, care must be taken to provide perfect 
insulation for the telephone instruments as well as for the person 
using the telephone. 

From the foregoing discussion, it appears that it will be entirely 
possible to use two and three-phase generators now installed to fur- 
nish power for single-phase sytems, but that the difference in poten- 
tial between sections and the small generator capacity available on 
any section are serious obstacles to the satisfactory operation with 
this arrangement. 

Where entirely new apparatus is to be installed, it is undoubtedly 
better to use single-phase generators. Their first cost is somewhat 
greater, but the system is far more flexible in its ability to handle 


unbalanced load conditions, and with the double-bow trolley, gives 


perfectly continuous service under section insulators, - 

While the suggestion to use the rail as common return for both 
high-tension and trolley circuits is a radical departure from current 
practice, it does not involve greater risks with regard to personal 
safety or the continuity of the service than in the ordinary three- 
phase system with grounded neutral. 
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REVISED FORM OF BOARD OF TRADE TRAMWAY 
RETURNS. 


The Board of Trade have issued a revised form of returns, dated 
May 12, 1904, and invite suggestions thereon from tramway authorities. 
The following is the text of the revised form: 


(1) Name of tramway or light railway. (2) Names of promoters. 
(3) Names of lessee or other parties working the tramways or light 
railway. (4) Authorised gauge of the tramways or light railway. (Note.— 
When the lines are leased returns should be made partly by the owners 
and partly by the lessees, as far as it is respectiyely applicable to them.) 

Special acts, acts confirming provisional orders, or orders under the 
Light Railways Act, 1896, relating to the lines. 


Capital Authorised.— (Note. Where companies are registered under the 
Companies Acts, enter registered share capital, and loans sanctioned at 
date of return. In case of local authorities’ lines, where no sum was 
specially authorised, enter under * Loans" amount sanctioned at date of 
return.) By shares, £ . By loans, £ . Total, £ ^ 


Capital Paid-up.—(Note.—In case of local authorities enter under 
“ Loans" amount actually raised. Where stock is issued the nominal 
value should be given.) By shares, £ By loans (including deben- 
ture stock), £ . Total, £ : 


Capital Expended.—On lines and work open for traffic: Permanent 
way, £ Electrical equipment, £ Electrical generating plant 
or stationary engines, £ Land and buildings, £ Other pur- 


poses, £ On lines and works in course of construction (including 
land, buildings, £c.), £ On horses, £ On locomotive engines, 
£ On cars, £ Legal and Parliamentary, £ Any other 


expenses not included in the foregoing (including discount and expenses of 
issueof stock), £ . Total, £ : 


Length of Line Authorised.—(Note.—Exolusive of expired powers. 
Including additional paesing-places, &c., made with consent of local and 
road authorities, and sidings to sheds.) Double line—(Note.—Including 
passing-places ; see example at foot*), m. ch. ; single line (Note. — 
Aggregate length), m. ch. . Total, m. ch. . 


Length of Line Open for Public Conveyance of Passengers.—(Note.—- 
Notes in preceding columns as to length authorised apply to these.) 
ee line, m. ch, ; Bingle line, m. ch. . Total, m. 
ch. i 


Remarks.—(Note.—Where more than one method of traction is used 
& ae its be added stating the lengths worked by the respeotive 
me B. 


Gross Receipts.—VFrom passengers, £ 
from animals, goods and minerals, £ 
Total, £ 

Working Expenditure.—(Note.—Not to include interest, rent of lines 
and similar charges.) Maintenance and renewal of permanent way, £ 
Maintenance aid renewal of electrical equipment, locomotives, stationary 
engines, or horses (Note.—According to mode of traction), £ Main- 
tenance and renewal of cars, £ Traction expenses (Note. Inclusive 
of wages and salaries), £ Other traffic expenses not included in 
preceding columns (Note.—Inclusive of wages and salaries), £ Rent 
of offices, stables and sheds, £ Rates and taxes, £ Com- 
pensation for personal injury or accident insurance, £ Any other 
working expenses not included in the foregoing, £ Total, £ : 

Net Receipts, £ . 

Appropriation of Net Receipts.—Depreciation fund, £ Interest or 
dividend, £ Repayment of debt, £ Relief of rates,“ 
Other purposes, i | 

Number of Passengers Conveyed.—(Note.—Including season or composi. 
tion ticket holders. If not recorded enter with note—‘ Estimate based on 
receipts.’’) 

Number of Miles Run by Cars.—(Note.—If not recorded enter with note 
— Estimate based on average daily running.") - 

Quantity of Electrical Energy used in B.T. Units.—Number of electric 
cars. 

Number of Horses.—(Note.—1£f horsed by contract, enter number usuall 
employed.) Number of locomotive engines. (Note. Used under contract 
or otherwise.) Number of non-electric cars. 


— 


from parcels and mails, £  ; 
; from all other sources, E ' 


* Example: A B € D, A to D is a line of route 70 chaine 


— 
in length, and B to C a passing-place of 8 chains; B to C should be 
returned as 3 chains of double lines, and A to B and C to D together as 


67 chains of single line; total 70 chains. 
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THE BOARD OF TRADE AND TRAMWAY ACCIDENTS. 


The following is a copy of a letter issued by the Board of Trade to 

tramway authorities :— 
March 21, 1904. 

Sin: With reference to the forms which have been prescribed by this 
Department for the return of electrical and general accidents occurring on 
tramways and light railways laid on public roads, I am directed by the 
Board of Trade to inform you that these returns have furnished them 
with much valuable information, and that as a result of the experience so 
obtained the future reporting of accidents to the Department may be 
modified in accordance with the further instructions in the enclosed 
memorandum. The Board attach great importance to the regular for- 


warding of the prescribed reports, and regret to have reason to believe 
that all tramway and light railway authorities have not been equally 


careful in fulfilling this requirement. In view of the restriction now 
placed on the number of reportable accidents, it is hoped that in future 
the returns may be forwarded in all cases. 

(Signed) HERBERT JEKYLL. 


TRAMWAYS AND LIGHT RAILWAYS LAID ON PUBLIC ROADS. 
MEMORANDUM ON THE FORMS OF RETURN OF ACCIDENTS TO THE BOARD OF TRADE. 


a. Electrical. 
la. Guard wire pulled down by trolley .. 
1b. Trolley wire pulled down by trolley .. 
le. Overhead work broken by trolley .... 
2. Guard wire falling on trolley wire.... 


To be reported only if causing 
injury to any person, or if 
accompanied by heavy short 
circuit or alarming result. 


6. Failure of insulation 

ld. Trolley head pulled off ............ dr id m opuso 

le. Standard damage by trolley jumping To be : . 
reported if causing or 

y. 1 8 boom 1 e likely to have caused per- 

g. e amage done by trolley al ini 

JUmpinB ssi coveesi ni rcr VUES MOERS AMET 
17. Trolley boom pulled out ............ \Should be reported in all 


4. Trolley wire breaking and falling... . f cases. 
Burning out of fields, failure 
| of controller, &c., need not 


5. Other classes of accident be reported unless causing 


ao eae ee or likely to have caused 
personal injury or alarming 
v result. 
b. General. 


As regards the classes of accidents numbered 1, 2, 4, b and 6, those 
cases only should be reported which result in personal injury or serious 
damage to cars or other vehicles. All cases of cars running away should 
be notified whether such accidents result in personal injury or not. 


THE CALLENDER CABLE CALCULATOR. 


The Callender cable calculator has been designed by Mr. H. 
Hastings for the purpose of easily determining the size of conductor 
which should be used under any given conditions. It is an appa- 
ratus which is made up of a series of discs mounted upon a common 
spindle, each having a logarithmic scale upon its periphery. There 
are six factors which determine the size of the cable—viz., power, 
distance, difference of potential, power-factor, loss per cent. which 
may be allowed, and the system of distribution employed. 

In the caculating machine each of these factors is represented by 
a disc, and a seventh disc, which is fixed to the shaft, accumulates 
the sum of the movements of the other discs, thereby giving imme- 
diately the result of the conditions under which the cable has to 
work. The mechanism of the machine is clearly set forth in the 
cross-section shown. W is a window through which the discs can 
be seen; IL is the indicating line against which the various numbers 
are placed; D is a disc; FS is a friction spring which causes the 
disc to revolve with the shaft S; BP is a brake pad which prevents 
a disc from revolving with the shaft until the brake lever BL is 
depressed. Hence the machine is operated by releasing each disc 
in turn and revolving the handle, while the sum of the movements 
of the discs is accumulated upon the shaft to which the final disc is 
attached rigidly. 

There is another part of the apparatus which is used for returning 
the machine to its starting position before a calculation is made. 
By turning the lever shown in the general view at the right-hand 
side of the machine, and thereby revolving the eccentric X in the 
cross-section, the brake lever is depressed, the brake pads are all 
removed from the discs, and a small spring, ZS, is raised against 
their edges. The discs are all revolved by means of the handle at 
the end, and as soon as the notch N comes round to the spring each 
one is held in position. When they are all at rest except the one 
which is fixed to the shaft, this is brought round until the word 
"Start" appears, when the lever may again be turned, and the 
operation of calculating proceeded with. ‘The whole apparatus is 
enclosed in a well-finished case suitable for standing upon an office 


desk, and measures about bin. by 5lin. by 44in. high. It may be 
used for calculating cables under the following systems :— Two-wire 
or three-wire continuous-current and single-phase alternating, two- 
phase with four conductors, two-phase with three conductors, giving 
the size of the common conductor, and three-phase mesh and star 
(three-wire and four-wire). 

The power scale is graduated in both kilowatts and horse-power, 
ranging from Ikw. to 1,000kw.; the distance is graduated in yards 
from 10 up to 10,000, and the volts are from 100 to 10,000, while 
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the results are given in square inches and in S. W.G. From these 
particulars it vil be seen that the scope of the machine is & very 
wide one. It can be used not only to find out the size of a cable 
when the other factors are given, but when the size of the cable is 
given it will calculate the loss in volts or any other of the factors 
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provided that five out of the six are given. The mechanism is so 
simple that it cannot get out of order, and there is no danger of 
errors being introduced from this cause. The instrument is 
manufactured by Mr. Robt. W. Paul. 


Duplex Telegraphy between Vienna and Czernowitz.—The 
telegraph line from Vienna to Czernowitz, about 650 miles 
long, has gradually become inadequate for the ever-increasing 
traffic between Vienna and the south-east of Europe. As a 
second line would have cost about £12,500, it was decided, 
in spite of the fact that the line consists of iron wire, to try 
the differential system of duplex telegraphy, the cost of which 
amounted to but £208. The experiment succeeded, and, 
according to the Zeitschrift fiir Elektrotechnik, the system has 
now been working satisfactorily for some weeks. 


236 


THE ELECTRICIAN, MAY 27, 1904. 


— 


SOME PROPERTIES OF ALTERNATORS UNDER 
VARIOUS CONDITIONS OF LOAD.* 


BY A. F. T. ATCHISON. 
(Continued from page 105.) 


POLYPHASE MACHINES LOADED ONLY ON A SINGLE PHASE. 


If the regulation of a polyphase machine symmetrically loaded be 
compared with that obtained when only loaded on one phase, the 
pressure drop in the former case will be found to exceed that in the 
latter. This would be expected from the fact that the armature 
reaction is increased by the presence of the current in the other 
phases. In other words, the synchronous impedance as a polyphaser 
should be greater than as a single-phaser. 

Testing machines A and D as a two-phaser and three-phaser 
respectively, this is found to be the case. The short-circuit current 
in each phase when simultaneously short-circuited being less than 
that obtained on short-circuiting one alone, at the same excitation, 
thus giving a higher value for the synchronous impedance. 

The regulation of machine A loaded on both phases is shown in 
Fig. 12 and that of machine D loaded on all three phases is shown 
in Fig. 18. 


6 8 10 12 14 16 18 

Amperes. 

Fic. 13.—ComMPARISON OF SINGLE- 
WITH POLYPHASE. 


Regulation: Curve A, Machine C as 
single-phaser ; Curve B as 3-phaser. 


Amperes. 


Fra. 12.—Comparison or SINGLE- 
WITH PoLYPHABE. 


Regulation : Curve A, Machine A as 
single-phaser ; Curve B as 2-phaser. 


Also in a two-phaser the total reactive ampere-turns of the arma- 
ture will not fluetuate so much as in & single-phase machine, and 
in the case of & three-phase armature the sum of the ampere-turns 
will be still more nearly constant. 

The effect of armature reaction upon the field is a two-fold one— 
namely, a cross-magnetising effect due to current in phase with a 
“ nominal" induced E. M. F. and a direct demagnetising effect pro- 
duced by an out-of-phase current. From these, considerations 
Blondel suggested that accurate results might be obtained by 
assuming two components of the reactance drop, corresponding to 
the power and idle components of the current. 


Fra. 14. 


The E.M.F. pL I cos & (proportional to the load component of 
the current) being considered as in quadrature with the E.M.F. 
representing the cross-magnetising effect, and the E.M.F. pL,I sin G 
(proportional to the idle component of current) being in opposition 
to the E.M.F and representing the loss of pressure due to the 
demagnetising action of the wattless components of current. 

Or, expressed by & vector equation, the terminal P.D. 

VzE-HR.I-pljIcosQ LI sin &, 
where E is the nominal induced E.M.F., and $ the angle between 
this and the current. 

The vector diagram takes the form of Fig. 14: OE being the 
nominal induced E.M.F. and OI the direction of the current ditfer- 
ing in phase from OE by the angle ; OR=RI, the resistance drop 
in phase with OI; EL the drop due to the demagnetising com- 
ponent, and LV the equivalent of the cross-magnetisation. 

The terminal volts are then given by the vector RV differing in 
phase from the cnrrent by the angle 0 where cos @ is the given 
power-factor of the load. 


* Abstract of a Paper read before the Birmingham Local Section of the 
Institution of Electrical Engineers on April 20th. 


It will be noticed that this method is more general by the intro- 
duction of two different coefficients of self-induction L, and L, 
corresponding to the load and idle components of the current. 

The angle ¢, however, cannot be readily measured experimentally, 
since the power-factor of the load is given by cos 0 and not by cos G. 

To obviate this difficulty and to make the problem more directly 
determinate, the writer suggests the following method :— 

Consider the fall of pressure to be due to the three components : 
RI in phase with I, pL4I sin 0 in phase with V, the terminal P.D., 
and pL,I cos@ in quadrature with V; then, since cos@ is the 
known power-factor of the load, the diagram is readily determin- 
able. The two coefficients of inductance Lg and L, may be found 
as described below. 

To find the terminal volts V corresponding to & current I of 
power-factor cos @ : 

Take a line OE (Fig. 15) representing the open circuit or nominal 
E.M.F., and from O describe a circle with radius OR=RI, and 
from E describe a circle with radius EP—pL.I cos 0 ; a tangent, RP, 


Fic. 15. 


to this latter circle is then drawn from a point, R, on the first circle 
such that angle ORP=x—@; from PR is then subtracted PV 
=pLal sin 0, representing the volts lost through the demagnetising 
component, and the vector RV then gives the required terminal 
voltage. 

In this diagram the only angle required to be.known is 0, which 
is given by the power-factor of the load, the components of the 
current in phase and in quadrature with the terminal P.D. V being 
considered instead of those in phase and in quadrature with the 
E. M. F., as in the original method of Blondel. The angle ¢ (Fig. 14) 
which cannot be readily determined is thus eliminated from the 
construction. 

The relation between the terminal voltage and the current on a 
load of any power-factor (cos 09) may be expressed analytically from 
the diagram. 


Series 
Transformer 


Exciter 
Shunt Field 


Fic. 16.—Rice-Reist ‘COMPENSATED EXCITER.” DIAGRAM OF CONNECTIONS. 


Thus, drawing OS parallel to RP and completing the rectangle 
OSPT and joining OP, we have SO?=PT?=OK?-ES?*; ie. 
(PR+ RT? OE? - (EP - SP); (PR+RT)?=OE? - (EP - OT}; i.e., 
(V +plal sin 0 + RI cos 0)? 2 E? — (pL.I cos 0 — RI sin )?. 

In order to find the components of the reactance, the armature is 
fixed (a) with the coils immediately facing the field poles, and (b) 
with the coils midway between two adjacent pole-pieces, and then 
with the field excited. to its normal value an alternating current of 
the given frequency is passed through the armature, and the P.D. 
across the terminals and the corresponding current and noted, the 
quotient giving the impedance for the two positions, from which can 
be at once determined the two values of the reactance. The arma- 
ture in position—(a) giving pla, the reactance corresponding to the 
demagnetising component, and (b) giving pL,, the reactance corre- 
sponding to the cross-magnetising component. 

It is important that the measurements be carried out with the 
field excited, as the inductance is considerably less in this case than 
with the field not excited owing to the decrease of the permeability 
with saturation. 

It will be noticed that in this way the reactance of the armature 
is obtained with both field and armature currents of normal values, 
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and hence the fundamental objection to the open and short-circuit 
characteristic methods is obviated. If, instead of clamping the 
armature, it be rotated by an external source (the field, of course, 
not being excited), the quotient of the P.D. by the current works 
out to be almost exactly the arithmetic mean of the two values of 
the impedance for the armature in the two fixed positions, as would 
be expected ; but if the speed be adjusted so as to run the armature 
very nearly in sychronism with the frequency of the generator 
supplying the current, the difference in the value of the reactance 
for different relative positions of armature and field poles is very 
clearly shown by beats or pulsations of the ammeter and volt- 
meter corresponding to the difference of the frequency of the two 
machines, the ammeter reading increasing when the voltmeter 
decreases and vice versa. 

(This effect is totally distinct from the large pulsations which 
occur when ** synchronising ” alternators or synchronous motors, in 
which case both the machines are excited, and the voltmeter is con- 
nected across the two machines in series, and the switch between 
them still being open.) So far as the writer is aware, this effect has 
not been previously noticed, and it demonstrates very clearly the 
change in the reactance of the armature, with change of relative 
position of the armature coils and fixed poles. 

The regulation curves of the four alternators experimented upon 
have been calculated graphically by this double reactance” 
method (see curve C in Figs. 7 to 10), and in nearly every case the 
agreement between the curves calculated in this way and those 
obtained by experiment (curves À) is remarkably close, and coincide 
more nearly than those obtained by calculation from the open and 
short-cireuit characteristics. 

As has been seen above, at constant excitation, the terminal volt- 
age of an alternator will fall to a greater or less extent with increas- 
ingload. In order to remedy this defect, attempts have been made 
since the early days of alternator construction to apply to the alter- 
nating generator the principles of compounding as met with in the 
case of direct-current machines. 

In order to make a machine compound automatically on loads of 
various power-factors, an ingenious arrangement has been devised 
by Mr. E. W. Rice, which has been successfully employed by the 
General Electric Co. on some of their revolving field alternators. 
The device, sometimes known as a compensated exciter,” utilises 
the effect which armature reaction produces upon the resultant field 
strength of the exciter. The arrangement is shown diagrammati- 
cally in Fig. 16, the alternator itself being a three-phase machine of 
the revolving field type. 

Mounted on the same shaft as the alternator field poles is the 
armature of the direct-current exciter, which is furnished with 
external stationary field magnets equal in number to the revolving 
field poles of the alternator. The armature of the exciter is fitted 
with a commutator at one end and three slip rings at the other in 
the manner of a three-phase converter, and is shunt excited from 
the direct-current or commutator side. The main current from the 
alternator—or, rather, a current proportional to this and of the same 
phase, derived from a three-phase current transformer in the main 
circuit—is lead into the armature through the three slip rings and 
in consequence of the synchronous rotation of the exciter armature 
produces a magnetic effect which is stationary in space and there- 
fore in respect to the fixed field poles of the exciter. The effect of 
this reaction depends upon the magnitude and phase of the current 
producing it, as was pointed out above in connection with armature 
reaction in synchronous motors—strengthening the field if lagging, 
weakening it if leading and merely producing a cross-magnetising 
effect if in phase with the nominal induced E. M. F., and hence if 
the alternator field be excited from the brushes of the exciter 
(through a pair of slip rings) its excitation will be automatically 
increased as the Joad in the main circuit increases and also as the 
main load becomes more inductive; conditions which have been 
seen to be essential for maintaining a constant bus bar voltage. 

The extent of the “compounding” action depends upon the relative 
position of the exciter armature flux and the exciter field poles, and 
inorder that this may be adjusted if desired, Mr. H. G. Reist has 
designed a machine in which the exciter poles may be turned 
through an angle in space, thus allowing the amount of compound- 
ing on any given power-factor of load to be adjusted. Machines 
constructed on these lines appear to operate very satisfactorily and 
can supply sudden inductive loads in a manner which would be 
impossible in the case of an alternator dependent on the ordinary 
hand regulation. 

( To be continued.) 


The Board of Trade and Patent Law. A question of interest 
to engineers and inventors has arisen in connection with the dispute 
between the Board of Trade and Messrs. Win. Denny and Bros., ship- 
builders, Dumbarton. The firm recently maintained that the Board 
had no right to make a minute inspection of the turbine machinery 
of a vessel the firm had built, because certain parts of the machinery 
had not yet been protected by patent. The Survey Court, which 
has taken evidence and heard arguments, has reserved its decision, 


ELECTRICAL PLANT OF THE LACKAWANNA 
STEEL CO.* 


The Lackawanna Steel Co. was incorporated in 1902, with a 
capital of $40,000,000, to absorb the Lackawanna Iron and Steel 
Co. and the Lackawanna Coal and Coke Co., the latter owning 
bituminous coal properties. The former operated a plant at 
Scranton, Pa, for the manufacture of steel rails, billets and 
merchant iron, and also several blast furnaces at various points. 
A site was purchased at Buffalo, N.Y., with a view to the removal 
of the Scranton plant to that point. The output of the plant will 
consist of finished steel made by the Bessemer and open-hearth 
processes. As the produce of the plant is produced from raw 
material exclusively, the process will involve all the operations of 
coking, smelting, Bessemer and open-hearth steel making and the 
rolling of rails, billets, shapes and plates, The manufacture of the 
steel will further necessitate the storage and handling of very large 
quantities of ore, pig iron and coal, and the production, distribution 
and application of various systems of power and an auxiliary plant 
for the maintenance of the buildings, equipment and tools. 

The tract of land acquired is about 34 miles in length and nearly 
4 mile in average width, on the south shore of Lake Erie, a 
short distance from Buffalo. The land adjoins the extremity of the 
United States breakwater, which affords a safe and comimodious 
landing at the south end of the property. Here a ship canal 200ft. 
wide, 21ft. deep and 4,000ft. long has been excavated parallel to the 
shore to afford entrance to ore carrying vessels. On the opposite 
side of the property a railroad has been built to connect with the 
trunk and branch roads entering Buftalo. The governing principle 
in the design of the plant has been the arrangement of the 
various buildings and equipment for the several processes in com- 
paratively long and narrow areas parallel to each other and to 
the ship canal, such that the material in the various stages of 
manufacture is advanced progressively with the least expenditure 
of time and labour. To aid in this a system of longitudinal and 
belt tracks has been installed throughout the entire plant. Adjacent 
to the shore of the lake and extending to the ship canal is a 
complete coke plant, consisting of 940 by-product coke ovens with a 
capacity of 4,000 tons a day. To the south of this is a coal storage 
plant and yards for coal trains. Coal is received by rail, and about 
150,000 tons will be stored for emergency use in circular piles 
commanded by electrically-operated revolving locomotive cranes. 
Parallel to and approximately 75ft. from the ship canal is located 
an ore dock, which is about 270ft. wide and ultimately will have a 
length of 2,500ft. This consists virtually of a pocket about 18ft. 
deep, lined with concrete and supported on piles. The ore dock 
has a capacity of 750 tons of ore per linear foot, which will be 
piled on it to the height of about 70ft. in the middle. The ore 
is unloaded from vessels and transferred to the former by five 
ore-unloading machines made by the Wellman-Seaver-Morgan 
Company, which travel from end to end of the ore dock and 
are electrically driven. Three ore-reloading machines of the same 
make, also electrically operated, transfer the ore to steel bins set 
along the opposite side of the ore dock. Here the various grades 
of ore from different mines are deposited in separate steel bins. 
After being discharged from these and weighed, the ore with the 
required amount of coke, limestone, &c., is then hauled by a cable 
up a steep incline and the contents of the car discharged by an Otis 
automatic electric machine into the top of the blast furnace. These 
furnaces extend in a row parallel to the ore dock and storage bins. 
At present two 800-ton furnaces are in operation, while four others 
of a capacity of 800 tons are in process of erection. The boiler and 
engine houses then follow, being arranged in a parallel group about 
800ft. wide and 3,000ft. long. These separate the steel furnaces and 
rolling inills from the rest of the plant. Starting east from the lake 
shore in the various divisions enumerated, the materials are moved 
transversely in process of manufacture. The Bessemer works are 
in line with a mill for blooming and finishing heavy rail sections 
and one for making commercial billets, beyond which are two other 
rolling mills for light rails and for spliced bars and shapes. The 
most easterly division will contain the open-hearth furnaces, which 
are in line with three sets of heavy roughing mills delivering to 
other mills making finished plates and structural shapes. In these 
divisions the molten iron is received at the north end, and, passing 
continuously south without being interrupted or reversed, is carried 
in a long straight path through all the processes of manufacture. 
The finished steel is delivered for shipment or temporary storage at 
the southern extremity of the plant. In the north-east corner, 
adjacent to the steel furnaces, are located the foundry, machine 
shop and various auxiliary shops and buildings for the construction 
and maintenance of the plant. 

The general scheme of power supply for such a large steel plant 
is one requiring a comprehensive treatment of the problems involved, 
which are not only of an engineering but economical nature as well. 


* Abstracted from the Electrical World of New York. 
F2 
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The steam engine will be used exclusively for the roughing and 
blooming mills, as rolling mill service has been held to be too severe 
for the electric motor. The gas engine, not being readily reversible, 
is not available for this class of work. The steam engines will be 
run condensing, a practice not heretofore adopted in this country. 
Gas engines of 1,000 H.P. and 2,000 H. P., utilising blast furnace gas, 
are employed to drive the blower engines of the blast furnaces. 
Although engines of the same type, but smaller capacity, have been 
employed in similar service in Germany, this is the first instance of 
their use in this country. What would otherwise be a waste product 
is thus utilised to advantage and at a greater economy in the gas 
engine than if used in the boiler plant, and its energy finally made 
use of in the form of electric current for driving blower engines. 
The investment required for any given capacity is, without doubt, 
also materially reduced. It will thus be seen that the steam and 
the gas engine are employed at all points which are vital to the 
carrying out of the various processes for the production of the finished 
steel. Furthermore, it will be found that the aggregate horse-power 
of these greatly exceeds that of the hydraulic, pneumatic and electric 
machinery employed. The electric drive, however, will be exten- 
sively employed for live operations, and more especially in that part 
not directly concerned in the production of the finished product, as 
in the coke and ore-handling and the auxiliary plant. The electric 
installation, furthermore, is of especial interest, as both direct and 
alternating current are used, the former for crane and variable- 
speed motors and the latter for constant-speed work. Hydraulic 
and pneumatic machinery is installed under such conditions as are 
most favourable for its use or where absolutely necessary, as, for 
instance, in the use of compressed air for the starting up of the 
gas engines. 

As a consequence, one large central power house has not been 
erected. Each pair of blast furnaces is served by its own power 
plant operating the blower engines. Boiler houses are being 
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fired. As the surplus blast-furnace gas will be utilised in this plant, 
the boilers are equipped with grates for hand-firing. This will be 
resorted to whenever the supply or the quality of the gas is defi- 
cient. It is also necessary for starting up a boiler. The blast- 
furnace gas is not purified, although pockets are provided in the 
supply pipes at the boilers for the deposit of any dust contained in 
tho same. It may be mentioned here that this will be the only 
plant requiring coal as a fuel, as the others will be gas-fired exclu- 
sively. The coal storage plant consists of a tower to the south of the 
boiler house. This contains two bins, one of 200 tons capacity 
called the service bin, and a reserve bin of 300 tons capacity. The 
coal in the latter is available for use in the boiler house only on 
being discharged and re-elevated to the service bin. The coal is 
discharged from railroad cars and delivered by a scraper conveyor 
from the hopper underneath the track to the flight conveyor, which in 
turn elevates the coal to either bin. A traveling coal pocket equipped 
with two 7-ton coal bins, receives its coal from the service bin and 
conveys it to any required point. Ashes are discharged in the 
basement into a pocket of a capacity of 28 cubic tt., which travels 
on an overhead trolley. From this the ashes are dumped into a 
skip, which elevates them to the ash bin, from which they are 
automatically discharged into cars as desired. All the machinery 
is operated by direct-current motors. 

Each pair of blast furnaces will have its own power house, con- 
taining an equipment of gas engines for driving blower engines. 
By utilising the blast furnace gas in gas engines a saving is obtained 
as compared with burning gas under boilers, which has hitherto 
been done exclusively. Only one-third to one-fourth the gas is 
required by this method as compared with the other, and a further 
saving is made possible by the omission of the boiler equipment 
with its attendant cost of operation. The gas engines are of the 
Korting type, and made by the De la Vergne Refrigerating Machine 
Co. They are operated in pairs, cach one being one-half the 
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erected at such points as will most economically supply steam to 
the engines located in the various mills. The main power house, 
which contains the electrical plant, as well as a pumping station 
which supplies the entire plant with water, receives steam from one 
boiler house which is located a short distance from both. Part of 
the boilers in the various boiler houses are fired with blast-furnace 
gas To insure against interruption of service and possible break- 
owns, the various boiler houses are interconnected by an equalising 
steam main. This will also serve to take care of any sudden exces. 
sive demand at any point in the plant. This same principle is also 
pursued in regard to the supply of gas for the gas engines located in 
the various power houses. The plant when completed will also 
contain a producer gas plant from which the gas will be piped to the 
various gas engines for use in cases of emergency. Boiler house 
No. 2, which is the larger one of those at present constructed or 
contemplated, presents several interesting features. Although this 
contains Cahall vertical water tube boilers of a total capacity of 
20,000 H.P., a 250 H.P. size has been adopted, each boiler having its 
own independent stack. Another feature which is of interest is 
the comparatively small coal storage capacity which has been pro- 
vided, as coal is readily obtainable from the coal storage yards 
located near the coke plant. The capacity of the bins is merely 
such as to tide over any irregularities in unloading. Special pre- 
cautions have been taken to prevent a shut-down. The main steam 
heater consists of a ring main with branches for power house No. 2 
and the pumping station taken off at two points. Valves have been 
installed at various points such that one quarter of the total number 
of boilers can be cut out at any time without in any way inter- 
rupting the service. 
The boiler house is of the steel skeleton brick curtain wall type of 
construction. It contains 80 Cahall vertical water-tube boilers 
arranged in two rows facing each other in batteries of four each; 48 
of these are equipped with Roney stokers, whereas 32 will be gas- 


capacity of the unit, and are of the double-acting two-cylinder type. 
The gas used is taken from the top of each blast furnace through 
three Downcammer flues leading to a dust collector. After being 
purified in centrifugal washers operated by induction motors, and 
its temperature reduced to about 80°F., the gas is delivered to the 
mains at a pressure of about 507. Each engine is equipped with 
an electric speed governor. A Monarch engine speed limit switch 
is belted to the engine shaft. This switch, when the engine exceeds 
a given speed, closes a battery circuit in which a solenoid is con- 
nected. This solenoid operates a multi-point switch, which short- 
circuits magneto igniters of the engine, and consequently there are 
no more explosions in the engine cylinder until the speed falls to 
normal. 

The electrical equipment of the power house presents several 
interesting features. The size of the generators has been limited 
to 500kw., as gas engines of a larger size than 1,000 H.P. were not 
considered practicable at the time the plant was designed, although, 
as already noted, engines of 2,000 H. P. capacity are being installed 
at present in the blowing engine houses for the blast furnaces. 

There are five direct and five alternating-current units of 500kw. 
each. Nine of these are driven by gas engines, whereas the other, 
a direct-current generator, is driven by a 86in. hy 48in. Porter. 
Allen condensing engine. This unit is held in reserve for use in 
case the supply of gas is deficient or should fail entirely. The 
alternators are three-phase, 28. cycle, 440-volt machines of General 
Electric make, whereas the direct-current generators are 250-volt 
Sprague machines. As gas engines are employed to operate the 
alternators—a somewhat unusual condition these are guaranteed 
to operate successfully in parallel on condition that the maximum 
variation in speed of the revolving fields shall not exceed 0:2 of an 
angular degree on either side, of uniform speed, and to operate 
without cross currents should a means be adopted for mechanically 
coupling together when in place, There will be some thousand 
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motors eventually, of a rated capacity of about 82,000 H. p. The 
gas engines driving the generators are similar to the 2,000 B. p. 
units already described. These engines have cylinders 23fin. in 
diameter with a stroke of 48]in., being operated at 100 revs. per 
min. The generators are mounted on a crankshaft between the two 
engines. The cooling water for thecylinders is circulated by centrifugal 
pumps made by the Lawrence Machine Co., driven by Westinghouse 
induction motors. The engines are started with compressed air from 
the compressed air lines. There are three exciter sets, each consistin 
of a General Electric 125-volt, 374kw. generator, direct-connecte 
to a 10in. by 10in. Harrisburg Foundry and Machine Co.'s engine. 
There are also three 115 light, 6:0 ampere Brush series direct- 
current are light machines, direct-connected to 1,000 m.p, General 
Electric induction motors. 

The switchboard is simple in its design and substantial ia its 
construction. It is built on a slightly raised platform, command- 
ing a view of the electrical machinery. There are three sections, 
separated from each other, there being an alternating and direct 
current and a series arc board. The direct-current switchboard 
consists of five generators, one load and 14 feeder panels, the latter 
containing two circuits each. Each circuit is equipped with one 
double-pole double-throw switch, a 2,000-ampere ammeter and a 
circuit-breaker in one leg of the circuit only. The 'bus bar copper 
has been figured on a basis of 800 amperes to the square inch at 
normal load. Although allcircuits are protected by circuit-breakers, 
this is done nevertheless in such a manner that certainty of operation 
is assured, and at times a piece of apparatus may be sacrificed in 
maintaining an uninterrupted service. The alternating-current board 
contains five generator, one exciter, one load and 20 feeder panels, 
each of the latter containing two circuits. These are provided with 
instruments and switches, as in the case of the direct-current cir- 
cuits. Each circuit will eventually be equipped with an integrating 
meter. The alternating and direct-current switchboards were built 
by the Westinghouse Electric and Mfg. Co., in accordanee with the 
company’s designs and specifications. 

All feeders and mains are run in conduits, lead-covered paper- 
insulated cables being used. The conduit is built of tile in the 
usual manner, but on account of the soil, special expedients have 
been adopted to maintain alignment. At intervals of 80ft. to 35ft 
a couple of piles are driven on 4ft. centres, which are capped, and 
serve to support concrete steel cantilever arches, which in turn 
carry the current. In building the underground system, the ground 
is removed to the contour required, thus saving the expense of forms 
for the concrete arches. In the design of the distributing system 
the limiting condition was not the drop in potential, but rather a 
5-watt loss per duct-foot in the underground system. All cables 
for direct-current circuits are 1,000,000 circ. mils single-conductor 
cables, made by the National Conduit and Cable Co. Those for 
alternating current are three-conductor No. 0000 cables of Standard 
Underground Cable Co.’s make. The yards are lighted by series 
direct-current arc lamps, for which ornamental cast-iron posts have 
been erected at various points. The buildings and shops are lighted 
by constant-potential arc lamps and incandescent lamps. The 
former are placed two in series on a 220-volt direct-current circuit. 
Current from the 440-volt alternating-current circuit is stepped 
down by means of transfommers for incandescent lighting. As 
B. cycle currents are employed, three lamps connected between the 
different phases are installed near each other, thereby obviating 
any disagreeable physiological effects. l . 

The use of hydraulic and pneumatic machinery throughout the 
works is practically limited to such conditions as are most favour- 
able to use of either as against electrical machinery, although the 
division line is not always clearly drawn, depending to a great extent 
upon the variability, accessibility, &c., of either. Compressed air is 
used for various pneumatic tools in the shops, for operating the bells 
of the blast furnaces, for starting the gas engines, and similar 
purposes. Hydraulic machinery is used for tilting converters, fur- 
naces and mixers, for operating car pushers, hoists and transfers 
in the rolling mills, and in such places where a large amount 
of power is to be exerted with certainty within the range of a piston 
stroke. Although the use of the hydraulic motor is confined to the 
operation of cranes, hoists, shop tools and auxiliary machinery in 
the various processes, it nevertheless occupies no insignificant 
position in the operation of the works. As already stated, the 
application of the electric motor in many instances is of unusual 
interest to the metallurgical engineer, although not in itself having 
necessitated the solution of any new electrical problem. In many 
other instances electrical methods have been introduced in the 
various processes. In other cases original electrical problems of 
unusual interest to the electrical engineer have been solved. The 
alternating-current motor is used only for continuous service, where 
ordinarily a shunt-wound, direct-current motor would have been 
installed. The use of the alternating-current motor in such cases 
possesses inherent advantages, as the absence of a commutator, its 
dust-proof character, &c., are too well known to require extended 
comment. The direct-current motor of the series, compound and 
shunt-wound type is used for all cranes and intermittent service 
necessitating frequent reversals. 


- — — —— 


The electromagnet shown in Fig. 2 weighs 34 tons, and has a 
lifting power of 14 tons. The features of the design are the use of 
adjustable poles, which allow the picking up of the iron in any 
position. These are bipolar and separated some distance, so that 
the flux will penetrate the pole to a great depth. To separate the 
poles such a distance in an electromagnet of such a size requires 
very large and deep windings, for which it is necessary to provide 
special facilities for ventilating, which is accomplished by inserting 
fibre rods. Being used under all sorts of conditions, the magnet 
has been designed in such a manner as to be protected in all kinds 
of weather, and to permit of ready repair. It furthermore combines 
mechanical strength with excellent electrical features to withstand 
the rough handling to which it necessarily will be subjected. The 
installation of electric travelling gantry cranes in the yards required 
the placing of the conductor at such a point as not to interfere with 
the conveying of material in any position to any point in the yard. 
On account of railroad tracks which cross those of the gantries, a 
continuous conductor, furthermore, was not feasible, as an exposed 
third rail could not be adopted on account of the danger of shocks 
to the workmen and the possibility of a ground or short-circuit 
through the throwing of material across the tracks. The system 
finally adopted comprises a bare trolley wire stretched between strain 
insulators placed in a trough formed by two hardwood pieces insu- 
lated from the ground. All crossings are bridged by a cable 
carried in & conduit. In this way it is not possible to make a 
ground, the trolley wire being placed below the level of the top 
of the wooden strips, and surface leakage is entirely prevented. 
The cost of construction is small, and repairs can be readily made. 
As the two collectors placed on the gantries bridge any opening, 
excessive sparking is prevented by the collector leaving one section. 


Fro. 2.—Pia-Inon MAONET. 


Certainty of operation being the most important consideration, 
and the service required being of the most severe character, special 
precautions have been taken to prevent interruption of the latter. 
This is well shown in the case of a system of electric locomotives 
for haulage which has been installed in the Bessemer plant. There 
are three Baldwin-Westinghouse locomotives, each equipped with 
two 35 U. P. motors, railway rating. The controllers, four in number, 
are of a very flexible nature, permitting of their movement both in 
a horizontal and in a vertical plane to allow of the locomotives 
taking curves readily, as very sharp corners are made. A very 
substantial trolley construction has been adopted. This consists of a 
Qhin. by 2fin. by gin. T- iron, insulated from the ceiling !-beams by 
vulcanised asbestos plates and washers. The trolley wire proper 
consists of a sheet of copper 18in. by 2]in., riveted to the iron. 
Several interesting applications of electrical methods are in use 
about the plant. One of these is a mixer valve regulator for con- 
trolling the temperature of the hot blast on the blast furnaces. This 
apparatus consists of a regulating pyrometer with an extended 
pencil room, on which a fibre cup filled with mercury is fastened, a 
relay, a magnet and a globe air valve. As the pencil room of the 
pyrometer 1noves up and down it makes and breaks a battery cir- 
cuit at the mercury cup. In this battery circuit is connected the 
relay, which opens and closes a power circuit in which a large magnet 
is connected. This magnet controls a compressed air valve, and 
this compressed air valve in turn controls a large mixer valve. 
Another application is that of an electric burner for blast furnaces, 
In the case of freezing of tuyeres, cinder notch or iron notch, the 
obstruction is removed by means of an electric burner, Formerly an 


240 


THE ELECTRICIAN, MAY 27, 1904. 


oil burner or kerosene blow-pipe was used for this purpose. The 
electric burner equipment consists merely of a brass clamp holding 
a 2in. by 72in. round carbon. 
this clamp in order to apply the burner when in operation. A cable 
is tapped into this clamp, carried through a water rheostat and con- 
nected to one side of the direct-current power circuit. The other 
side of the circuit is earthed to the iron framework of the furnaces 
when it is necessary to use the burner. A current of from 500 to 


1,000 amperes at about 80 volts at the arc is required to remove: 


the obstacles. The ore-unloading machines are electrically operated. 


In these the walking beam truck, walking beam and movements of | 
a 10-ton bucket are controlled from the inside of the leg of the 


walking beam by means of small operating controllers connected 
with magnetic switch controllers, which are placed adjacent to the 
motors for this work. 


the leg of the walking beam, where the operator is stationed, and it 
is thus necessary to run only small flexible wires between the 
magnetic switeh controllers and the smaller operating controllers. 


CORRESPONDENCE. 


—— — mro 


COMPLETION OF THE PRACTICAL SYSTEM OF 
ELECTRICAL UNITS. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: The correspondence following on my letter of April 18th 
has, on the whole, been very favourable to the adoption of the 
system there proposed. That system involves getting rid of 
the 47 in certain equations by including it in the numerical 
value for , and the taking there of another factor, 107, in order 
to make the metre and kilogramme consistent with the ampere, 
volt, ohm, &c. The first of these was originally proposed by 
Prof. Fessenden, and the second is, so far as I know, novel. 

I am glad that my calculations have been verified by Prof. 
Everett, who is an authority on these matters; the discrepancy 
between our results for the permeability of vacuum is easily 
accounted for. Prof. Everett calculates the unit of » required 
to give the sume unit of pole strength as the ordinary system, 
whereas, I have taken a different unit of pole strength as well 
as of permeability in order to get the ampere-turn per metre 
as the unit of magnetic field, and the volt-second as that of 
magnetic flux or pole strength. It is easily seen that my 
figures do belong to one system, whereas Prof. Everett’s do 
not, for we know by experiment, that 1/ = 300 x 109 
metres per second. 

On further consideration, I am inclined to agree with him 
that electricity and the coulomb are preferable as fundamentals 
to electrical resistance and the ohm, particularly because we 
have then no fractional indices in the dimensional equations. 
I quite admit that kram is not an ideal name for the kilo- 
gramme, and, in fact, I only put it forward in the hope that 
it would provoke someone to propose a much better one. But 
“kilog” will not do either, for the only reason for altering it 
is that it ought not to have the prefix “kilo” when it isa 
primary unit of the system. 


Prof. Hay and Mr. Fournier d'Albe seem to question the 


practicability and finality of these proposals. Surely the 


former is aware that all practical designers already eliminate 
the 4r from their work in the way proposed by dealing with 
current-turns and current-turns per unit length instead of the 


standard C.G.S. units. My system is put forward as being 
both final and practicable. It does wo! alter any of the 


common electrical units, and it will give simple powers of 10 
as the converting factors for the C.G:S. units of all non- 


electrical quantities. The records of terrestrial magnetism are 


the only things of any importance that will be seriously 


affected by the proposed change, and the difficulty in that one 
direction is not a sufficient warranty for maintaining a system 
that is inconvenient in other branches. It is all very well 
to say that the electron theory has opened up new books of 
knowledge, and has given us a ready-made natural unit of 
electricity, But I doubt whether even Mr. Fournier d'Albe ever 
expects the coulomb to be superseded by that unit. If he 
does, I am afraid it is he that underrates the inertia to be 
overcome," It may, however, be possible and desirable at 


A long wooden handle is fitted into 


It is thus possible to control the movements 
of the unloader without carrying the heavy power cables down into 


some future time to define the coulomb in terms of the electron 
instead of in the usual electrolytic way. 

Both he and Prof. Kennelly seem to be doubtful of the 
fundamental quantities. In the present state of our know- 
ledge there must be four fundamentals in a system of electrical 
units, and there is no reason why we should expect to be able 
to reduce this number. We know that „xp is the recip- 
rocal of a velocity, but this only enables us to express 
one of these in terms of the other and length, time, mass. 
Mr. Fournier d'Albe seems to think that length, time and mass 
are “really fundamental," and permeability not. But there is 
no real necessity for taking any one of these. We might, for 
instance, take the astronomical system, in which mass is 
replaced by the gravitational constant; or we might take 
length, time and energy instead of length, time, and mass. 
Prof. Fessenden also fails to recognise this fact clearly in 
the Paper to which he refers. In the table of magnetic units 
there contained he gives a defining equation for pole strength 
which involves p, and another for u in terms of B and N, 
which both involve pole strength. In fact, he simply goes 


| round in a circle without being able to define any of his 


quantities in terms of others already completely specified. 
Prof. Fessenden, in his Paper, refers to both the electro- 
magnetic and electrostatic C.G.S. systems as being “necessary " 
and to the practical system as “unnecessary.” I maintain 
that only one is necessary, that the practical system is the one 
most securely established by legal enactments and usage, and 
that it is, therefore, the one to be retained. The system I 
now put forward is not “another system” as Prof. Kennelly 
calls it, but merely an extension of the practical system to 
other quantities for which it has not been hitherto employed.— 
Yours, &c., DAVID ROBERTSON. 


Bristol, May 21. 


TELEPHONE SYSTEMS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In the report of the discussion on Mr. A. R. 
Bennett’s Paper on “ Corporation Telephones,” which appeared 
in your issue of the 20th inst, Mr. Bennett appears to have 
said: “The great fault of Mr. Poole’s system was that it was 
too complicated, and it was not a practical system“; also that 
“Mr. Poole's system required different instruments, and to 
adapt them would entail scrapping all the instruments in use." 

Perhaps you will allow?me to point out that, so far from the 
system referred to being complicated, all that was used or 
required, in addition to any instrument of ordinary battery 
pattern, was a commutating push button costing about 1s., and 
at the central office a polarised indicator in place of an ordinary 
one. 

As regards the practical nature of the system, the fact that 
it was exclusively employed in Manchester exchanges from 
February, 1880, to 1896 (a long life for a telephone system) 
is sufficient proof. 

Whilst on this subject I may state that the system above 
referred to was devised by me at the end of 1879, and I believe 
that not only was it the first ring-through and independent 
ring-off system, but it was the first in which the ring-off 
annunciators were connected as shunts to the main Virgin s 
circuit, a practice which was then generally regarded wit 
disfavour, but which has now become universal and has resulted 
in greatly-improved speaking.— Yours, &c., J. POOLE. 

London, May 24. ä 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I have read with interest your leading article of 
May 20th, headed “ A Comparison of Telephone Systems.” 
I must take the blame for the line of discussion which you 
deprecate, as none attaches to the other members who spoke, 
but I consider that I proved my points, and that the Paper 
and the reply to the discussion also proved them. I did not 
claim that figures had been put forward in bad faith, but I do 
claim that, in dealing with discrepancies in municipal telephone 
figures, explanations are frequently made which do not really 
explain. The reply to the discussion contains an instance of 
this. Mr. Bennett says that his 1897 estimate was “an esti- 
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mate showing what the existing system at Glasgow ought to have 
cost the National Telephone Co.” The italics are mine. The 
question of what the system of the National Telephone Co. 
existing in 1897 had cost was not discussed at the Glasgow 
inquiry. The Commissioner refused to allow it to be discussed. 
Mr. Bennett’s estimate was headed “Estimate for Glasgow Muni- 
cipal Exchange”; it described a totally different system from 
the existing system of the National Company, it was put in as a 
working estimate, it was backed by tenders from reputable firms, 
and it was argued over and defended as a working estimate. It is 
true that it was stated that the number of subscribers had been 
chosen with a view to a comparison with the existing system, 
and that Mr. Bennett said that, in the event of the Corporation 
building a telephone system, he should recommend a larger 
scheme, the cost of which, however, would not be out of pro- 
portion to the estimate for 5,200 lines. To the Select Com- 
mittee of 1898, Mr. Bennett said that the 1897 estimate was 
not merely an estimate, but “a statement of ascertained cost,” 
and he offered to exhibit the tenders. Enlarging upon the 
support of the estimate provided by the tenders, Mr. Bennett 
explained as follows :— 

The Town Clerk of Glasgow invited tenders from three or four firms, 
representing the class of work done throughout, and of these tenders 
what was considered the best was selected from each tender, and the 
tenderers (the contractors) were given to understand that they might be 
called upon to execute the work, and they were all quite prepared to do 
that, so that the Glasgow Corporation, if they had been in a position to 
accept these tenders, would have been placed in possession of a telephone 
exchange with 5,200 lines, 5,200 subscribers, for the sum of £97,000 odd, 
which is about £18. 16s. 3d. per line. 

In a letter to the Freeman's Journal, dated September 2, 
1899, Mr. Bennett repeated the statement of ‘ascertained 
cost," and said that the estimate was correct, and as applicable 
to Dublin as to Glasgow. In a report to the Glasgow Tele- 
phone committee, made early in 1900, when work on the 
Glasgow system was about to begin, Mr. Bennett said: 

Allowing for all the facts, I am strongly of opinion that the 1897 esti- 
mate still remains substantially correct, and that 5,250 completed and 
1,200 partially completed metallic-circuit lines can be constructed in the 
best style, and in conformity with the specification which the Post Office 
have annexed to the Corporation’s licence, for £100,000. The committee 
may safely assume that the exchange would be got to work for £19 
per line. 

[agree with you, Sir, that it is deplorable that an Institution 
discussion should take a personal tono, but if the Paper had 
passed without discussion it would have been taken on faith by 
the great majority of readers of technical literature as repre- 
sentative of the general state of the telephone art to day. 

As to the 1896 estimate for Glasgow, which Mr. Bennett 
now disclaims, the figures are taken from a Paper on “ The 
Telephone Question," by Alfred R. Bennett, M.I.E.E., read 
before the East of Scotland Engineering Association, at Edin- 
burgh, February 5, 1896, in which this statement occurs :— 
“Tf we had to deal with towns of the largest size, such as: 
Glasgow, Liverpool or Manchester, the cost of the lines would 
be about £17 and the annual subscription necessary to work. 
at a profit would be £5. 15s." 

‘I wish to take this opportunity of stating that since the 
discussion I have found that I made a mistake as to one point 
in connection with the Glasgow Corporation system. I stated 
that among the different methods of working there was 
magneto ringing and magneto clearing. I have since learned 
that this is not so. I very much regret the error. Yours, &c., 

HERBERT Laws WEBB. 

Westminster, S.W., May 24. 


WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: The motives agitating Count Arco when he achieved 
the communication to your paper of May 6th are evident, I 
believe, to all who read. One recalls the old fable of the fox and 
certain acidulated fruit, only in this case the fox claims the 
fruit was his own and very good before he found himself 
unable to grasp it. As to Count Arco’s argument that the: 


“ number of apparatus” of his system now in use is greater, I: 


will point out that to-day also there is a larger percentage of 


savage people on earth than civilised. The number of foot. 


passengers also exceeds those who ride in automobiles. 


True, the De Forest receiver works without a tapper. We 
have never employed that antiquity. I think that records, 
with which the public is to-day fairly well familiar, demon- 
strate that the De Forest system is the only one to use such a 
receiver with commercial success. Furthermore, the most 
uninformed must admit that coherer systems have never per- 
formed, and from their very nature never can perform, com- 
mercial work. Nevertheless, coherer speeds may satisfy our 
German friend. If, as Count Arco asserts, his company controls 
the patent on my receiver, why, it is pertinent to ask, has it 
remained for an American to demonstrate to the world that 
wireless telegraphy using an electrolytic receiver is capable of 
real commercial application and is not a Dutch toy ? 

The receiver which the London Times has used with such 
unparalleled success is covered by patents to me in England and 
America. Furthermore, despite the allegation that the German 
company and Mr. Fessenden own the device, and apparently 
are frank to confess its deficiencies, I will reassert that the 
statement made by The Times correspondent as to the inability 
of the Japanese to read or interfere with The Times messages 
is correct, possibly because the De Forest system embraces 
many other points concerning which Count Arco is in as great 
ignorance as he is concerning my receiver. oe 

After a month’s trial the Fessenden system has failed to 
work over the United States Government range (where the 
De Forest apparatus has alone been successfully in operation 
for months), and was ordered to be removed by the Government 
officials. Doubtless there are equally excellent reasons why 
the Slaby-Arco apparatus has failed to do such work for the 
London Times as that which so agitates Count Arco. It looks 
as though there might be a reason for it all.—Yours, &., 

Lee de Forest, mE 
For the AMERICAN DE FoREST WIRELESS 
New York, May 14. TELEGRAPH Co. 


SOME PROPERTIES OF ALTERNATORS UNDER 
VARIOUS CONDITIONS OF LOAD. 
TO THE EDITOR OF THE ELECTRICIAN. 


Str: In reference to the letter in your issue of May 20th, 
I am obliged to your correspondent Mr. G. W. O. Howe for 
pointing out the correction required in the vector diagram of 
E.M.F.s in the synchronous motor. I had already noticed 
the error, and the correction will be made when the Paper is 
reprinted in the Institution journal. — Yours, &c., 


Cooper's Hill, May 21. A. F. T. ATCHISON. 


— —— 


LEGAL INTELLIGENCE. 


Macartney, MeBlroy & Co. v. Brighton Corporation. 

In the King's Bench Division on Friday Mr. Justice Grantham delivered 
his reserved judgment. (The action was reported in our issues of April 29 
and May 6 and 20.) 

His LORDSHIP said the case was one of considerable N both 
from the point of view of the amount involved and from the position of 
the parties. Defendants claimed to deduct sums (about £9,000) which 
they alleged were paid to plaintiffs by their engineer (Mr. May) under a 
mistake from other sums due to plaintiffs—i.e., the Corporation claimed 
the right to take advantage of work done without paying anything for it. 
Such a claim by an individual would be a dishonest one and could not 
be successfully maintained, but defendants raised legal technicalities and 
contended that their view must prevail. Unfortunately defendants had 
prepared the specification to cover two classes of work (excavation work 
and wood paving) to be executed (under contract) under the superinten- 
dence of the borough engineer and surveyor (Mr. May) and the tram- 
way engineer (Mr. Holliday), but they prepared two distinct tenders 
for the contractors to sign and the terms of the two tenders were 
drafted in an entirely different manner—he supposed by the two 
engineers. The specification, taken by itself, was drawn in such 
a way as in his judgment would indicate that the person tendering for 
laying the wood paving was to include the cost of excavating and making 
foundations for wood paving, but the language of the form of tender 
prepared by defendants for the wood paving seemed to leave out of 
account the preliminary work of excavation, owing to its uncertainty, and 
had only included the cost of the wood paving itself ; while the language 
of the bill of quantities and schedule of prices would indicate that 
plaintiffs were to be paid for that work and material according to 
plaintiffs’ schedule of prices when the amount of excavation, &c., had 
been ascertained. Carefully reading the specifications, bill of quantities, 
schedule of prices and forms of tender, plaintiffs tendered for each class 
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of work according to the forms provided, and, on the principle on which 
they understood it was intended they should tender, tendered for each 
class of work on two different principles—viz., for the whole work as set 
out in detail in the form of tender for the tramways, but only for pro- 
viding thé wood, &., for the wood paving, leaving the amount to be paid 
for excavation, &c., to be ascertained in the way set out as they under- 
stood it in the schedule of prices. That was not at all an unusual way 
of paying contractors for such work. The uncertainty as to the amount 
of excavation, &c., required was clearly shown by different paragraphs in 
the specification and schedule of prices and the bill of quantities. 
Though ultimately the amounts of the two tenders were added together 
in the final agreement, on which the present action had been brought, yet 
defendants were not, in his judgment, entitled to deprive plaintiffs of their 
money by saying that it was a lump sum contract and could not be divided. 
Remembering tbat defendants admitted that they could have accepted the 
tender of one contractor for the tramways and of another contractor for 
the wood paving, they were not entitled to defend themselves by saying 
plaintiffs’ was a lump som contract, and could not, therefore, be divided up 
Plaintiffs’ tender for the tramways was a fair average one, but for the 
wood paving was about £12,000 below any others, and defendants’ sur- 
veyor (Mr. May) at once saw what had happened, and sent for plaintiffs 
and suggested they had made a mistake or misunderstood the meaning of 
the tender. The matter was twice discussed by them, plaintiffs contend- 
ing that their reading of it was correct, and at Mr. May’s request they 
looked over the documents, on which they had to tender, again and again, 
and came to the conclusion that their reading of the documents was 
correct, and as the last section of the specification they thought pre- 
vented them in any way adding to or explaining their tender, they did 
not think any explanation was desirable. Plaintiffs said Mr. May agreed 
with their construction, but asked them not to say anything about it. 
Mr. May put a different construction on what was said; but his evidence 
in the action was most unsatisfactory and could not be relied upon, 
whether from defect of memory or other causes he (his Lordship) could 
not say. He admitted that he did not inform the Council that any ques- 
tion had arisen until nine or 10 months afterwards, when he could no 
longer keep them in ignorance of the dispute, although from the evidence 
of the various members of the Corporation it was evident they knew that 
plaintiffs were only tendering for the wood paving and not for the excava- 
tion work. The jury had found in favour of plaintiffs, that Mr. May agreed 
with them, that the tender was only intended to include in the price named 
the amount asked by the contractor for providing the wood, and that the 
other part of the work was to be paid for by measurement, and defen- 
dants were very properly bound by that finding. But not only did Mr. 
May admit, in the fullest manner, that he knew plaintiffs had only 
intended the cost of the wood and laying in the £22,000 of their tender, 
but individual members of the Corporation practically admitted it also, 
and all doubt on this point had been removed by the fact that from the 
first plaintiffs always sent in their demand for payments on account 
based on the principle that they were tu be paid by the specified measure 
and value price for the excavation, concrete, &c., and by ee tender price 
per superficial yard for the wood blocks. Time after Wme Mr. May's 
subordinates measured up on that principle, and Mr. May checked and 
approved the measurements and paid for that work shms on account 
amounting to nearly £10,000—in fact, paid on that principle until the 


£22,000 mentioned in the tender for the wood alone was nearly exhausted. 


Almost the only reliable piece of evidence to throw doubt on plaintiffs’ 
content on that Mr. May and the defendant Council accepted their read- 
ing of the tender was the letter of Mr. May to the Works committee of 
Jan. 11, 1901, which showed, apparently, that at that time Mr. May thought 
they were going to cheat plaintiffs out of that £12,000 or £14,000. That 
was a most extraordinary document. At that time Mr. May admitted he 


knew that plaintiffs had not tendered for the extra £12,000 of work, and. 


yet he was scheming how to divide the money the Corporation would gain. 
He thought the admissions of members of the Corporation as to their 
knowledge of the cost of wood paving and Mr. May’s conduct, with that 
of his subordinates, in measuring up and paying for the work, fairly 
justified the verdict of the jury. It really seemed incredible to him (his 
Lordship) that people who would scorn to act in a dubious way in private 
life should act in the manner he had described collectively when they 
become members of a Corporation. The reason for that conduct was, he 
thought, not far to reek. They did not realise what they were doing. 
They were most of them busy men. The mayor, who was a well-known 
and highly-popular local solicitor, practically admitted he knew but little 
about it, and apparently left it to the town clerk and officials and thought 
it was all right. Other members of the Corporation were busy men, or 
had been on the Corporation many years, and everybody trusted every- 
thing to their town clerk, whereas the town clerk, who had been & most 


efficient servant of the Corporation for many years, was incapable of 


managing or directing any such work. He could not help feeling that 
the desire of the Corporation to retain in their service long after he was 
capable of serving them, one who had served them so well in the past, 
has had a good deal to do with the present difficulty, for it had led to a 
divided authority without a controlling master mind, and though the 
deputy town clerk was challenged with having advisedly altered the 
language of the tender in such a way as to show that he intended it to 
bear the construction of plaintiffs, he was not called at all, though it was 
evident that he and Mr. May had practically been responsible for every- 
thing that was done. After analysing the evidence given by members of 


the Corporation, his Lordship said he was confirmed in what he had said . 


as to the individual honesty of the members of the Corporation, for Mr. 
Boxall, one of the learned counsel for the Corporation, during the progress 
of the case, had stated that he was instructed to say that if the Corpora- 
tion were wrong in their reading or construction of the contract they would 
not rely on the certificate of their surveyor excluding the plaintiffs from 


being paid for the work done, and for which the surveyor had refused to 


certify. This was a very honourable proposal. He was surprised, how- 
ever, after the promise of Mr. Boxall, that some arrangement had not been 
come to by defendants. The costs already incurred must be enormous, 
and the compl'cations were such that the case might easily go to the 
House of Lords and be a harvest for the lawyers at the cost of com- 
plainants and the ratepayers of Brighton. In that dilemma what was h 

(his Lordship) to do? The jury had found the facts in the case clearly 
and distinctly. Could those findings be legally supported? In his judg- 
ment the documents in the case were inconsistent. The tender (B) was 
inconsistent with the specification, but the jury had distinctly found that 
both parties to the contract intended to mean a certain thing. Then defen- 
dants said that did not signify, as they were not like ordinary persons 
&nd were not bound by their word of honour, much less by an uncertain 
contract ; for were they not a corporation, which was so little capable of 
taking care of itself that it was like an infant, specially protected by Act 
of Parliament, and unless the contract was under seal, they could not be 
made to pay for work they had ordered to be done, and which had been 
done by foolish though honest people? The Courts had decreed so in 
several cases. But in the case he was trying there was a seal attached to 
the contract and a stamp also. Why, therefore, if, when in an ordinary 
contract there had been a mutual mistake in drawing it up, and the mistake 
could be rectified by a court of law, should it not be rectified in a cace 
where the contract was right in point of form and only wanted altering 
or rectifying in the language used, merely because it was under seal? He 
knew it was true, of no case where it had been done, but counsel for 
defendants had not mentioned any case which showed it could not be 
done, and on the old maxim of ubi jus, ibi remedium, he must hold, in 
that case, that the contract must be rectified by adding to the words of 
the tender that plaintiffs would make the excavation, concrete, &c., for 
the foundation for the wood paving according to the terms of the schedule 
of pu attached to the specification. With regard to the exact amount 
to be paid by defendants to plaintiffs it was, he thought, understood that 
it should be referred if plaintiffs and defendants could not agree on a 


figure. The verdict and judgment in the action must, therefore, be for 
plaintiffs. He gave judgment for £14,000 (apiece to the amount being 
rectified on reference), with costs following the event. 


Brighton Corporation decided yesterday (Thursday) afternoon to appeal 
against the above judgment. 
The judgment of Mr. Justice Grantham has been the subject of much 
discussion in the Sussex journals and by prominent ratepayers of 
Brighton. The following communication has been addressed to the 
Corporation by the plaintiffs in the action : — 
‘f OURSELVES v. THE CORPORATION. 

To the Mayor and Corporation of Brighton. 

„Gentlemen Seeing that our company is personally responsible for the 
costs of the litigation, and is not, like yourselves, free from personal 
pecuniary liability, with the rates to fall back upon, we appreciate the 
remarks of the Judge with reference to the costs which have already been, 
and may still be, incurred in this matter. 

“ Having now, however, by the verdict of the jury and the decision of 
the Judge, vindicated our position as contractors, and thereby, we truet, 
as soon as this action is finally concluded, put an end to the prejudice 
created with other Corporations by hostile contractors referring to the 
existence of this litigation, we are desirous of putting an end to it once 


‘for all, especially as, owing to the time and attention it demands, we find 


that it seriously interferes with our proper attention to our other business. 
" We also appreciate the fact that it has involved in heavy expenses 
the ratepayers of Brighton, with whom we have no quarrel in any way, 
but rather the contrary, seeing that, as matters now stand, we have 
carried out for them certain works which, we have reason to believe, 
have given mutual satisfaction. 
Under these circumstances we are prepared, without prejudice in any 
way to our rights or claims, to make you the following offer, namely : — 
_ " That the issues raised in the action which have not yet been gone 
into shall be mutually abandoned, and that in iespect of the issue 
which has been tried and decided, we will accept the immediate pay- 
ment of the sum of £12,000 and all costs, instead of the amount at 
present adjudged, namely, in round figures, £14,600, and costs as given 
by the Judge.“ ] 


The King v. Wells and Another. 


Last week a Divisional Couit (the Lord Chief Justice, Mr. Justice Wills 
and Mr. Justice Kennedy) quashed a conviction by the Loughborough 
magistrates of & solicitor under sec. 1 of the Motor Car Act, 1903, on 
account of ‘‘ duplicity." The words of the conviction were: That on a 
public highway he drove a motor car at a speed or in a manner which was 
dangerous to the public, having regard to all the circumstances of the case.“ 

The LORD CHIEF JUSTICE, after hearing counsel, said it was 
impossible to say that the only offence mentioned in the section cited was 
the offence of driving at a speed dangerous to the public, for it was obvious 
that there was also the offence of driving in à manner dangerous to the 
public. A person might be driving at a moderate speed and yet in a 
manner dangerous to the public. Therefore, the magistrates had not to 
consider the two things together, but ought to have considered whether 
defendant was driving in a manner dangerous to the public apart from 
the question of speed. 


Bombay Tramway Co. (Ltd.) v. Bombay Oorporation and Others. 


Last week the Judicial Committee of the Privy Council (Lords 
Macnaghten and Lindley and Sir A. Wilson) heard the arguments in an 
appeal from a judgment of the High Court of Bombay affirming, with 
certain variations, a decree of Mr. Justice Fulton. Theaction was brought in 
1901 by the company fora declaration of their rights in regard to the purchase 
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of their tramway undertaking which Bombay Corporation claimed to have 
made under the provisions of the Bombay Tramways Act, 1874. By that 
act the powers of the company were to remain in force for not less than 
31 years, and the Corporation were to have the right of purchasing the 
tramways (including plant, stores, rolling stock, &c.) either after the 
expiration of 21 years or at the end of any subsequent seven years. 
The amount to be paid was to be the actual bona fide value (exclusive of 
compensation for goodwill, premium, compulsory sale, or other considera. 
tion) of the tramways, such value, in case of difference, to be ascertained 
by arbitration. For goodwill, &c., 21 
average profits of the three years preceding purchase, was to be paid, 
4 per cent. per annum on bona fide value being first deducted. In March, 
1901, the company received notice from the Corporation of intention to 
purchase. Mr. Justice Fulton found in favour of the Corporation's claim 
to purchase the tramways, and held that March 14, 1901, when the notice 
was given, was the date when the property passed to the Corporation, and 
on which ended “the three years next preceding the purchase." He also 
held that track rent” ceased to be payable on that date. The High 
Court varied Mr. Justice Fulton's decree by delaring that the date of the 
award determining the valuation was to be that of the purchase, and that 
the liability of the company for *' track rent” did not cease on March 14, 
1901. It was from that decision plaintiffs now appealed. March 14, 1901, 
for the ownership of the tramways passing to the Corporation was agreed 
by both parties. 

The arguments for appellants were delivered, but counsel for respondents 
were not called upon. 

Lord MACNAGHTEN said their lordships would not disturb the 


arrangement between the parties as to the date, but would in other 


respects consider their judgment. 


Newcastle-on-Tyne Electiic Supply Co. v. Ferguson. 

At Newcastle County Court on Friday last Judge Greenwell heard an 
action for the recovery of £44. 5s. 7d. from defendant, a contractor, of 
Newcastle, for wrongfully disturbing and damaging an electric cable laid 
under the public footpath. It was stated that the cable was disconnected 
by defendant on Dec. 10, 1902, and on Feb. 18, 1903, and for those dis- 
connections £1. 5s. and £2. 78. were claimed, while £40. 13s. 7d. was 
claimed for laying a new length of cable under the roadway in substitution 
for the length disturbed and damaged. 

For the defence, it was pointed out that whereas the plans passed by 
the Corporation showed that the cable was at no place nearer than 4ft. Gin. 
from the face of the building, the cable was in many places laid within 
gin. and 12in. Defendant’s submission was that if the cable had been laid 
down in accordance with the plans it would not have been affected by 
defendant’s works because those works would not have extended more 
than 2ft. Gin. from the face of the building. 

Judge GREENWELL gave judgment for plaintiffs with costs, and 
said there was no ground, either in law or c:-mmon-sense, for the defence 
set up. 


Bbis v. Ellis. | 

His Honour Sir H. Lloyd recently gave judgment in this case, which 
raised a point under the Workmen's Compensation Act, as to whether 
the widow and cbildren of a partner killed while at work could sue the 
remaining partners and recover damages. Joseph Ellis, partner in 
Joseph Ellis & Co., West Buckley Colliery, was doing some necessary 
work as working partner at a weekly wage when he was killed. The 
Judge awarded £250 compensation and costs. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Extension of Time.—The date for sending in applications for the 
position of principal of Blackburn Municipal Technical Schcol is 
extended to 30th inst. 

Scottish House-to- House Electricity Co. require a resident engi- 
neer at their Coatbridge generating station. Applications to the 
manager and secretary, Mcorgate-court, London, E.C., by June 4. 
See advertisement. 

Bristol Electrical committee require a charge engineer. Salary 
£2. 10s. rising to £3 per week. Applications to the city electrical 
engincer (Mr. H. Faraday Proctor), Temple Back, Bristol. 
advertisement. 

The Governors of Huddersfield Technical College invite applica- 
tions by June 11 for the position of principal. Salary £500. 

Weymouth and Melcombe Regis Corporation require an electrical 
engineer to take entire charge of their electricity supply department. 
Commencing salary £250, increasing by annual increments of £25 
to £300 per annum. Applications to the town clerk (Sir R. N. 
Howard) by June 8. | i 

Belfast Gas and Electric committee require an electrical distri- 


buting assistant. Salary £200 per annum. Applications by May 31 


to city electrical engineer, Mr. Victor A. H. McCowen. 


Middlesex Education committee require an electrician to be 
responsible for the gas engines and dynamos at polytechnics in the 
county and for the care of electrical plant, also to assist in taking 
some of the electric light wiring classes. Salary £150 per annum. 
Applications to Mr. B. S. Gott, Guildhall, Westminster, by June 1. 


ears’ purchase, calculated on 


See 


Birmingham Public Works committee require & track engineer 
(£5 to £6 weekly) and an inspector (£4) for their tramways. 
Applications by 81st inst. 

The Senate of the University of London invite applications for 
the professorship of civil and mechanical engineering, vacant by 
the retirement of Prof. W. C. Unwin. Salary £1,000 per annum. 
Applications by June 7. 

A demonstrator and assistant lecturer in physics is required for 
University College of South Wales and Monmouthshire (Cardiff). 
Applications by June 20. 

An assistant lecturer in mathematics and physics is required for 
the Birkbeck College, London. Applications by June 8. 


Mr. W. L. Vitty, of Dudley Corporation electricity works, has 
been appointed assistant mains superintendent at Partick, N.B. 


Amalgamated Society of Engineers.— The 58rd annual report 
of this society states that 

The pens year was characterised by dull trade and decreased employ- 
ment, the donation list reaching dimensions which, excepting the period 
of the lock-out, had not been reached for about 10 years. Wage reduc- 
tions came into operation in Scotland and on the North-East coast area 
at Barrow and at Belfast. The indications as to trade have decidedly 
improved since the commencement of 1904. The number of members in 
the society at the beginning of 1903 was 93,252, and at the close 
was 95,403. The year began with £546,367. 14s. 53d. in hand, and 
ended with £602,425. 10s. 33d.,a saving on the year’s transactions of 
£56,057. 15s. 94d. 


Amble.—The Council, having received & communication from 


the Northern Counties Electricity Supply Co. to the effect that the 


company have not yet considered the question of putting into 
operation the Amble Electric Lighting Order, have decided to ask 
the Broomhill Collieries (Ltd.) for terms for the electric lighting of 
the district. 


Argentina. The Review of the River Plate says: 

Rojas Municipal Council are establishing electricity works. 

At Chacabuco a company entitled Sociedad Anon.-Luz Electrica has 
been formed. 

It is proposed to form a company at Dolores for erecting electricity 
works. Turbine. driven generating plant is proposed. 

Before the end of May it is expected to open for traffic the first section 
of the system of the Metropolitan Tramway Co. (Buenos Ayres), now 
under conversion to electric traction. 

The Cia. de Luz y Fuerza de Mendoza are substituting underground 
for overhead cables, and have ordered from Siemens-Schuckert Werke, 
through their local representative (Mr. A. Parcus), additional generating 
plant of 720 f. r. 

During 1903, for the public electric lighting of Buenos Ayres, 387 arcs 
and 808 incandescepts were supplied with current by the municipal 
works; 78 15 ampere and 44 10 ampere arcs by the Primitiva Gas Co. ; 
612 10 ampere ares and 10 incandescents by the Cia. Alemana Trans- 
atlantica ; 1,165 16 c.p. incandescents (supplied free) by the electric tram- 
way companies; and 458 ares by the two dock stations of the Government. 
The average cost per kilowatt-hour for public lighting was 81c. gold. 
There are now 7,608 private consumers (with the equivalent of 254,032 
16 c.p. lamps) who pay 17c. gold per kilowatt-hour for lighting and 
7:810. for power. During the year the maximum output which had to 
be provided for lighting was 7,384,689 units; for power, 2,351,275 units ; 
and for traction, 20,049,638 units. 814 electric motors (equal to 4,242 1. f. v.) 
were in use in the city. 

The two telephone companies in Buenos Ayres had at the end of last 
year an aggregate of 12,805 subscribers. 

The Government have withdrawn the legal status of Bright's Light 
and Power Co. (Ltd.) 

Buenos Ayres Municipality have been informed by their legal adviser 
that the mayor’s proposed tax on telephone instruments would be illegal, 
and cannot, therefore, be imposed. 

Messrs. Buxton, Cassini & Co. recently securei a contract for instal- 
ling over 6,000 electric lights in the new Congress Hall. 

H.M. Consul at Rosario reports that a ready market will be found 
there for electrical appliances. 

Asylum Lighting.— Mr. H. T. Harris has been appointed con- 
sulting engineer in connection with the scheme for the electric 
lighting of the Clonmel (Ireland) Asylum. 

Bally mena (Ireland).—The Board of Trade are asked to extend 
the period of the Council's 1897 electric lighting order for another 
year. 

Barking.—Though the official accounts of the electricity depart- 
ment for the past year have not yet been issued, it is stated that the 
profit is over £240. The demand for current for power continues to 
increase. ‘There are 47 motors connected of an aggregate of 388 H.P. 
while negotiations are proceeding for a further 400 H.P. It is pro- 
posed to erect a new power station on a riverside site where three- 
phase plant wil be put down and current will be generated at 
6,000 volts. 


Barrow-in-Furness.—In future the charge for electric current 
for power will be 2d. per unit for the first 2,000 units per quarter, 


11d. for the next 2,000, and 1$d. for all over 4,000. 


Bath.—The receipts of the Corporation's electricity department 
during the year ended March were £16,665, compared with £14,958 
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in the previous year, and the expenditure £8,967, against £9,047, 
leaving gross profit £7,652, against £5,895. The receipts for cur- 
rent for private hghting were £11,650, against £9,909. After taking 
into account the balance (£1,233) from 1903, and paying interest 
and sinking fund instalment (£6,584. 1s. 10d.) and placing £1,283 
to reserve, £1,068 is to be carried forward. 1,357,292 units were 
generated, 381,155 were supplied to the public lamps, 580,390 to 
private consumers and 1,600 were sold by contract. There are 
190 public lamps and the total maximum supply demanded was 
828°7kw. The capital expenditure was £137,226. 5s., an increase 
of £27,798. 6s. 4d. during the year. l 


Birmingham.— The accounts of the electricity department for 
the year ended March 81 show that 4,867,164 units of electric 
current were sold, producing £69,421. 13s. lld., compared with 
3,787,419 units and £67,695. 17s. 3d. in the previous year. 

The reduction in price has resulted in the receipts being diminished by 
£8,054. 118. 6d. The gross profit was £36,930. 17s. 8d., compared with 
£30,593. 98. Works costs were 1:163d. per unit against 1:460d. and total 
costs were 1:742d. per unit, against 2:097d. After paying interest and 
sinking fund charges (£26,527. 13s. 1d.) the net profit was £10,412. 4s. 7d., 
which has been carried to reserve, bringing thisto £30,613. 12s. 8d. Con- 
siderable extensions of the mains have taken place during the year, the 
total being 10,051 yds. The lamp and motor connections during the year 
were equal to a net addition of 12,499 16 c.p. lamps. 

The Tramways committee report the successful inauguration of their 
work in connection with the Aston route. With reference to the supply 
of electric energy for the route, pending the erection of the Summer-lane 
station, the Electric Supply committee preferred not to undertake the 
responsibility, and as Aston Manor Council were willing to undertake 
supply, it was arranged that they should do so until Dec. 31, 1906 (when 
the leases of the remaining steam routes in the city expire) at 14d. per 
unit, Birmingham Corporation contributing £200 towards the cost of 
laying the cable from the Aston generating station to the city boundary. 
The equipment of the Dudley-road route is approaching completion, and 
the tramways in Pebble Mill-road authorised by the Northfield District 
Council's Act, 1901, are now practically completed. Proposals have also 
been submitted to the Committee by King's Norton Council, which are 
under consideration. 


the route on similar terms to those arranged for Dudley-road is also 
reported. The capital expenditure stands at £250,000. The three months’ 


revenue (to March 31) was £4,428, of which there was a balance to profit 


and loss account of £1,664. £685 is absorbed by preliminary expenses, 
£296 by interest and £682 is carried forward. 


Birmingham District Tramways. —King's Norton and North- 
field District Council intend to lease the tramways authorised by 
their 1901 Act to the City of Birmingham Tramways Co. until 


June 30, 1911, at a yearly rent equal to 1 per cent. on the amount. 
spent by the Council on the construction of¢the tramways and: 


incidental works, in addition to sinking fund and interest charges 
on money borrowed (by Council) and £928 per annum for repairs 
of track and paving. 

Blackburn.—In his report the borough electrical engineer (Mr. 
A. S. Giles) recommends the adoption of a uniform charge of 4d. 
per unit for lighting, with the option for consumers to continue on 
the existing maximum demand system; for power 14d. per unit for 
the first 1,500 units, and 1d. above that number. "The present rates 
are: Lighting. 6d. per unit first hour and 3d. after; power, 24d. and 


làd. per unit, the lower rate for consumers using 100 units per 
quarter per horse-power installed. Mr. Giles advocates the abolition: 


of meter rents. 


Bolton.—'The following reductions in the price of current have 


been made :—Maximum demand system, to 4d. and 1d.; motive 
power, to 2d. fo: first 1,000 units per quarter, and 1d. beyond; tram- 
ways, from 1:25d. to 1:10d. The flat rate remains at 4d. 


Brighton.— At their meeting yesterday (Thursday) afternoon 
the Corporation decided to appeal against the judgment of Mr. 
Justice Grantham in the action brought against them by Messrs. 
Macartney, McElroy & Co. (This judgment is set out on page 241 
of this issue.) 


Bristol.— In presenting the account of the electricity department 
for the year ended March 25, the Electrical committee report that 
there were 2,394 consumers, an increase of 297 for the year. 

The total connections were equivalent to 234,098 30-watt lamps (com- 
pared with 182,134 last year), made up of 57,332 taking energy at power 
rate, 168,486 at lighting-rate terms and 8,280 on street lighting, an 
increase of 25,305 in power connections, 23,620 in private lighting and 
3,039 in public lighting. 5,317,284 units were generated. 2,461,515 
units were sold for private lighting, 1,224,676 for power and 613,313 for 
public lighting, an aggregate increase of 889,746 units. Power consump- 
tion was responsible for 535,936. The total maximum supply demanded 
was 3,444kw., and the total maximum possible demand was 7,022kw. 
Gross receipts were £61,371. 15s. 8d. and expenditure £29,840. 15s. 8d. 
Dividends on stock, interest, &c., required £13,967. 0s. 10d., and repayment 
of money borrowed £9,356. 12s. 8d., leaving a net profit of £8,207, 5s. 6d. 
£2,000 has been transferred to reserve, £5,026. Os. 2d. to depreciation 
and contingency fund, and the balance carried forward. Total capital 
expenditure is £542,243. 14s. 8d., the mortgage debt £574,080. 13s. 9d. 
(less £64,520. 178. 6d. paid off). The reserve is £7,000, and the deprecia- 
tion and contingency account £4,000. 


The extension of the Small Heath route to the city 
boundary and the arrangement for the electrification of the old portion of 


The city electrical engineer (Mr. H. Faraday Proctor) states in his 
annual report that, owing to the disastrous fire which occurred at Temple 
Back works on Dec. 23, destroying the whole of the high-tension switch 
gear and doing some damage to other portions of the plant and buildings, 
considerable alterations are being put in hand. The steam turbine 
recently supplied, and some of the smaller sets of plant, are being trans- 
ferred to Avonbank works, in order to provide suitable space for the construc- 
tion of two or more fireproof switchboard chambers. The switchboards to 
replace those destroyed have been ordered from Siemens Brothers & Co. 
and will be constructed by that firm in conjunction with the Siemens- 
Schuckert Werke of Berlin and Cowans Limited of Salford. In consequence 
of the increase in demand for current for power two 210kw. dynamos have 
been installed at Temple Back, taking the place of alternators, and 
being run by existing engines. An electric service boat, which plys 
between the two generating stations, is found useful in economising 
time and expense. In addition to the two 750kw. Parsons steam 
turbo-alternators and the Dick-Kerr continuous-current machine, two 
Westinghouse exciters of 88kw. each have been installed at Avon- 
bank, these being driven by two of the smaller engines brought 
from Temple Back. The boiler contract and the contract for induced 
draught plant (referred to in the last report) have been carried 
out, and the whole was brought into work at the end of last year. 
Five sub-stations were constructed during the year, and a large extension 
of the arc lighting was carried out, causing the use of 365 5-ampere arc 
lamps, increasing the total number of arc lamps to 674. The number of 
miles of cable laid has been increased from 181:4 to 227-3. The additions 
to the lighting demand were greater than in any previous year, while the 
additional demand for power was nearly double that of last year and about 
three times that of 1902. The total connections to the power system are 
now 2,306 H.. (equivalent to 57,342 8 c.p. lamps). The revenue fell 
from 3:44d. per unit to 3:18d., but the net profit increased from 0:418d. 
per unit to 0:46d. The works cost came out at 1:11d. per unit, compared 
with 1:2d. in the previous year, and the total costs to 1:58d., against 
1:71d. £8,225 was received from the insurance companies in connection 
with the fire; the amount expended to date (less £1,000 charged to 
reserve) is £3,142. 7s., leaving a balance of £6,082, 13s. 


Cambridge. —The Council have approved the principle of the 
conversion of the local tramways to electric traction on the overhead 
system, and negotiations on the subject are proceeding between the 
Law and Property committee and Mr. A. A. Campbell Swinton on 
behalf of the Cambridge Tramways syndicate. | 


Colchester.— During the year ended March the revenue of the 
electricity department was £7,972. 19s. 10d. (an increase of £1,722 
over the previous year), including £582. 15s. 3d. for 54,074 units 
supplied to public lamps, and £7,215. Os. 8d. for 348,366 units 
supplied (at prices ranging from 7d. to 2d.) to private consumers. 

Generation expenses were £2,835. 5s. Id., distribution expenses 
£97. 18s. Id., management £602. 17s. 5d., interest £1,343. 198. 7d. 
£1,338. 13s. 7d. for sinking fund and repayment of loans, insurance, &c., 
brought the total expenditure to £6,692. 2s. 6d., leaving a net profit of 
£1,280. 17s. 4d. (an increase of £357). £780. 17s. 4d. is to be carried to 
reserve and renewal account, the balance (£500) being applied to the 
reduction of rates. The average price obtained for current for public 
and private consumption was 4:43d. per unit, compared with 4:83d. ; the 
total costs were 2:20d. per unit sold, against 2:80d., and the total works 
costs were 1°75d., against 2:06d. There were 436 consumers, against 
347 in 1903, and the equivalent of 25,836 8 c.p. lamps are connected, 
compared with 21,965. In future the charges for current for private 
lighting are to be 5d. per unit up to 2,000 units per annum, 44d. per unit 
for the next 3,000 and special terms are to be arranged for quantities in 
excess of 5,000 units. 


Crewe. For the year ended March 31 the income of the elec- 
tricity department was £6,030. 6s. 9d., including £2,619. 8s. 1d 
from private and £3,310. 17s. 10d. from public lighting. Expenses 
were £2,483. 6s. 5d., including £1,382. 7s. for generation, £85. 9s. 
for distribution, £412. Os. 4d. for repair and maintenance of public 
lamps, £116. 18s. 4d. for rents, rates and taxes, £405. 8s. 5d. for 
managenient. The surplus was £3,547. Os. 4d., out of which interest 
(£1,235. 15s. 11d.) and sinking fund instalment (£1,242. 19s. Td.) 
were paid, leaving a profit of £1,116. 1s. The capital expenditure 
is £44,167. 3s. 3d., an increase of £580. 11s. 9d. during the year. 
455,226 units of electric current were generated. The total maxi- 
mum supply demanded was 313kw. 


Darlington.—The official inspection of the new municipal electric 
tramways was made by Col. von Donop on Wednesday. 


Deptford (London).—The Council have asked Messrs. Drake 
and Gorham, the contractors for the electric lighting of the new 
town hall, to give a price for the wiring work in connection with 
internal telephones and bells. The consulting engineers (Messrs. 
Medhurst and Lloyd) estimate the cost at £150. 


Devonport.— The Town Council have increased the salary of the 
electrical engineer (Mr. J. W. Spark) from £250 to £300 per annum, 
and that of Mr. Stamp, assistant engineer, from £130 to £150 per 
annum. 

The Council are recommended to reduce the charge for current for 
private lighting from 5d. to 44d. per unit for the first 1,000 units 
per annum and 4d. after. 


Dundee.—Hitherto electric current for power has been supplied 


| at a flat rate of 2d. per unit, but the city electrical engineer (Mr. H. 
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Richardson) now recommends the adoption of the maximum demand 
system. 


Duvfermline.—The Dean of Guild Court have authorised the 
Fife Electric Power Co. to erect a generation station on Corporation 
land at the north of the town loch. The company are negotiating 
with the Council as to supplying electricity in bulk, and also for the 
construction of & tramway from Townhill to Rosyth. 


Bbbw Vale.—The Council have appointed a deputation to 
ascertain whether the Ebbw Vale Steel, Iron and Coal Co. will 
undertake the supply of electricity in the district. 


Edinburgh.—On Wednesday the Council adopted a recommenda- 
tion that the surplus upon the past year's working of the electricity 
department (about .£17,000) should be placed to reserve. 

Councillor Mackenzie (convener of the Electric Lighting Committee) 
stated, in reply to a question as to a reduction of price for current, that it 
was nearly three years since the charge for private lighting was increased 
from 34d. to 33d. on account of dear coal. There was no increase in the 
charge for public lighting then, but there had been a gradual decrease, 
and last year an apgregate reduction of £2,000 was made. It was the 
cheapest public electric lighting service in the kingdom. If not actually 
below prime cost the charge was as near as possible. The amount now 
proposed to be added would raise the reserve fund to £60,000, but in view 
of the capital expenditure of £900,000 it should be £30,000 more. 

Councillor Mackenzie, who has been for many years convener of the 
Electric Lighting Committee, has resigned his seat in the Council, and 
the Lord Provost proposed, and Sir Andrew M'Donald seconded an expres- 
sion of the Council's appreciation of the services he had rendered to the city. 

Electric Haulage of Mineral Trains.— The Financial News” 
says: One of the largest borax-mining companies in California, 
who have hitherto employed 20 mules to haul a 20-ton load 18 miles 
in 24 hours on the Death Valley desert, has now installed a 
275 H. p. gasoline engine and a 100kw. electric generator, supplying 
current to electric motors on the locomotives which have now been 
adopted for hauling the trains, which are made up to carry five 
times the previous mule-train load and run 100 miles a day.” 

Bxhibitions.— An Electric Tramway and Railway Exhibition 
will be held at the Agricultural Hall, London, in July. 

A medical exhibition was opened at Queen's Hall, Langham-place, 
London, on Tuesday, and remains open until this (Friday) evening. 
Among the exhibitors are the Dowsing Radiant Heat Co., the 
Marconi Wireless Telegraph Co. and Messrs. H. Cox & Co. 

As previously announced the exhibition that was to have been 
held at Milan in 1905 has been postponed to 1906. Applications 
for space must be in the hands of the Executive committee by 
May 81, 1905. A prominent feature of the exhibition will be 
machinery in motion. The secretary is Sig. E. A. Marescotti, 
4, Piazza Paolo, Ferrari, Milan, Italy. 

An exhibition will be opened at Barcelona on Sept. 25 with a 
view to making known the mineral resources of Catalonia and the 
Balearic Islands. The exhibition will afford an opportunity of 
exhibiting electric, hydraulic and general machinery suitable for 
use in mining work and in the electro-metallurgical industries. 
Applications for space are to be made to the Fomento del Trabajo 
Nacional, 4, Plaza de Santa Ana, Barcelona, up to Aug. 1. 


Gillingham.—The Admiralty have agreed to take electric current 


from Gillingham Council for three years for the electric lighting of 
the Naval Hospital. 


Grays.—The revenue of the Electricity department for the year 
to March 81 was £2,604 1s. 7d., including £1,573. 8s. 9d. from sale 
of current for private lighting and power and £923. 4s. 11d. from 
street lighting. Expenditure came to £1,518, leaving £1,086 gross 
profit to meet interest (£684) and sinking fund instalment (£475), 
a deficit of £78, largely accounted for by extra expenses incurred 
during the year. In a report by the electrical engineer (Mr. E. D. 
Long), which accompanies the accounts, it is stated that there are 
221 street lamps, including 19 new street lamps of the Luna" Nernst 
type (18 of 200 c.p. each and one of 100 c.p.). The latter consume 
approximately the same energy as the old lamps, but give four times 
the illuminating power. The cost of renewals and extra attendance 
increases the cost of maintenance 33 per cent. per lamp per annum; 
the average life of the burner is 500 hours (requiring six or seven 
renewals per annum at 2s. 5d. each). Mr. Long recommends the 
gradual adoption of this type of lamp at street corners and in the 
more important thoroughfares, und the introduction of seven inore 
circuit-switch lamp posts at suitable points in the district. 

Hackney (London). —Mr. L. L. Robinson, M.Inst.E.E , A.M.Inst. 
Mech. E., borough electrical engineer at Hackney, has prepared an 
interesting pamphlet on the application of electricity to lighting, 
heating and cooking purposes. We have received from time to 
time many publications of this kind, all of which have been designed 
to interest local consumers in the subject of electricity supply, but 
Mr. Robinson's pamphlet goes a step further and provides the 
intending consumer with a list of the streets in which mains are 
laid, whether on both sides or on one side only, and the exact lay of 
the mains. From this list new residents in the district can ascer- 
tain at a glance whether electricity supply is available in their new 
residences, and consumers generally will be equally well informed; 


as to the facilities offered. A useful ‘‘sample of consumers’ 
accounts is provided, which shows the cost of electric lighting to 
various sections of tradesmen burning varying numbers of equiva- 
lent 8 c.p. lamps from 15 to 850, the cost being given per 8 c.p. lamp 
per annum. A list of local contractors, illustrations of arc lamps, 
domestic and trade appliances, incandescent fittings, Nernst lamp 
equipments, &c., are furnished, and, lastly, some testimonials from 
users of electric light in the borough go to make up a pamphlet 
which affords interesting reading. 


The Electric Light cominittee recommend payment to Messrs. J. 
H. Holmes & Co. of a bonus of £540 for low steam consumption 
of generating plant supplied. The consulting engineer (Mr. R. 
Hammond) in his report states :— ` 

The results are by far the best I have ever obtained from plant of similar 
size, and the bonus has been thoroughly earned. The test figures are 
amply confirmed by the results of the actual working, and the record for 
last year of the lowest works cost of all metropolitan undertakings is in 
itself an excellent witness of the economy in working. 

The committee have had under consideration the scale of charges 
for current, and have received several communications jointly pre- 
pared by the borough electrical engineer (Mr. Robinson) and the 
consulting engineer (Mr. Hammond), in which it is pointed out that 
a flat rate similar to that in force cannot prove entirely satisfactory 
to all classes of consumers. The committee therefore consider it 
desirable to adopt a system which will provide that each consumer 
bears a fair share of the capital charges of the undertaking, and 
recommend that at Jan. 1 next the scale of charges to consumers 
be :—For lighting 7d. per unit and 1d. per unit for any quantity used 
per quarter beyond the equivalent of one hour’s supply per day at 
the maximum demand ; for power 3d. and 1d. 

Queen's road and Graham-road, Dalston, are to be lighted with 
10 7-ampere arc lamps at an annual cost of £158 per annum, against 
£94. 14s. 8d. now paid for gas. The expense of providing the 
lamps, columns, cables, &c., is estimated at £705. 


Hemel Hempstead —The Corporation have refused to consider 
proposals from a syndicate for the erection of electricity works. 


International Electric Power.—Supplementing the particulars 
given in a note which appeared in our last issue, p. 201, we learn 
that the company to whom permission has been given by the Italian 
authorities to import electrical energy into Italy (which is gene- 
rated in Switzerland) is the Societa Ceramica Lombarda, whose head 
offices are at Milan. The original concession was granted by 
Switzerland, and the Finance Minister of Italy states that there is 
no frontier tax imposed by Italy on electrical energy introduced 
from another State. 


Kipngston-on-Thames.— The tenth annual report of the borough 
electrical engineer (Mr. J. E. Edgcome) was presented to the Council 
last week. 

Mr. Edgcome reports that no structural additions were made to the 
station buildings, but preparations are in band for carrying out exten- 
sions to the engine house required for the new generating plant to be 
installed to meet next winter's load. A day-load condensing plant has 
been erected, and is now at work. An 8 B. p. single-phase alternating- 
current motor has been put down for driving the mechanical stokers and 
the scraper gear of the economisers. Mechanical stokers with patent 
self-cleaning compressed-air furnaces have been fitted to one of the 
Lancashire boilers, and tests with these stokers are being carried out. 
A 350 m.r. high-speed engine, direct.coupled to a 200kw. single-phase 
alternator will be erected for next winter’s work. Extensions of the dis- 
tributing mains have been made in a number of atreets. Arrangements 
have been made for installing transformer pillars, in place of underground 
sub-stations, in parts of the borough where distributing centres are required. 
A number of motors of various sizes have been connected to the circuit, 
and are used for driving printing, cutting and folding machines, aerated 
water machinery, dentists’ drills, ventilating fans, hair brushing 
machinery, for organ blowing, boot stitching, &c. The extension of the 
public are lighting has proved very satisfactory, the automatic change- 
over switches have worked well, and the automatio lighting of the side 
lights has proved useful on the few occasions when an arc lamp has been 
temporarily extinguished. For the first time since the inauguration of 
the electricity undertaking, a net profit has been made after paying all 
charges (including interest and repayment of capital), and after payment 
of certain special charges amounting to £399. 18s. 4d. The total capital 
expenditure to March 31 was £86,468. 7s. 1d., an increase during the 
year of £3,684. 4s. 1d., but after reckoning instalments of capital 
repaid, the balance outstanding to March 31, 1904, was £72,782. 17s. 5d. 
The number of consumers has increased from 530 to 630. The 
system of deferred-payment wiring adopted at Kingston being now 
more widely known, Mr. Edgcome finds that consumers are availing 
themselves of this method of wiring their premises. The amount paid 
for coal during the year was £293. 8s. 7d. less than during the previous 
year although the units sold increased by 67,666. This increased effici- 
ency was greatly due to the satisfactory working of the chain-grate 
stokers, and of the large condensing plant with its adequate supply of 
cooling water. The average cost for fuel per unit sold had been reduced 
from 1:536d. to 1:157d. The total works cost expenditure had been 
increased by £116. 13s. 5d. (from £4,930. 4s. 10d. to £5,046. 18s. 64. 
but the total revenue had increased by £1,661. 11s. 7d. (from £8,341, 1s. 6d. 
to £10,002. 13s. 1d.) a net increase of revenue over expenditure of 
£1,544. 18s. 2d. The gross profit, after paying all charges, exclusive of 


246 


THE ELECTRICIAN, MAY 27, 1904. = ee 


interest and repayment of capital, had increased from £3,410. 16s. 8d. to 
£4,955. 14s. 10d. Interest had increased from £2,022. 10s. to £2,141. 6s. 3d. 
and the amount for repaymentof capital from £2,324. 18s. to £2,711. 12s. 9d. 
The net surplus after payment of interest and repayment of capital was 
£102. 15s: 10d. 

Councillor CLaRRE, chairman of the Lighting committee, in moving the 
approval of the minutes, said the gas company were fond of comparing 
the cost of gas and electricity, claiming a great advantage for the former. 
He thought they had a splendid illustration of the economy of the elec- 
tric light at St. Peter's Church, Norbiton, where they formerly paid about 
£35 a year for gas, but now had the church brilliantly lighted with 
electricity for half that sum. | 

Ald. MoarT said the result of the past year's operations must be most 
gratifying to their engineer, to whom great credit was due, for he had 
never wavered in recommending the electric light. 

The Mayor said a close examination of the accounts showed that the 
report was not quite so good as appeared on the face of it. In 1902-8 
they supplied 80,256 units for aro lighting at £882. 4s. 2d., or about 24d. 
per unit; but in 1903-4 they supplied 113,343 units at £1,513. 15s., or 
nearly 31d. per unit. According to the report, establishment charges and 
works cost had been less, and he should like to know why the charge 
per unit for aro lighting had gone up. On the other hand, it was only 
fair to look at what the Lighting committee had done in other directions ; 
they had paid during last year £2,141. 63. 3d. in interest, £2,611. 12s. 9d. 
off capital, £899. 18s. 4d. for chain-grate stokers, and £102. 15s. 10d. for 
other extras, a total of £5,255. 13s. 2d. If that were a private under- 
taking, with a capital of £86,500, they could have paid 5 per cent. inte- 
rest (£4,325), and then have had a balance of £1,030. 13s. 2d., which was 
& creditable result. | 

The elestrical engineer (Mr. Epccoux) explained that £20 a year for an 
arc lamp burning from dusk to dawn was insufficient; probably about 
£28 a year would be the right charge for such a lamp. But for an 
arc lamp burning from dusk till 12:30, and side lights from 12:30 till 
dawn, £20 just about covered the repayment of its share of principal and 
interest as well as the running cost. Consequently, the committee decided 
to adhere to £20 per lamp. The increase in cost of current per unit was 
because they had charged a uniform price per lamp, and each lamp had 
not burnt so many units. 

The minutes were approved and the committee thanked for their services. 


Kirkcaldy.—The Council have revised their scale of charges for 
electric current as from 15th inst. as follows: 

For lighting: For first 1,000 units, 44d. per unit; for next 1,000 units, 
4d.; for next 1,000 units, 34d. ; and for all in excess, 3d. per unit. For 
power and heating: For first 10,000 units per annum, at 24d. per unit; 
next 90,000, 2d.; for all units in excess, 14d. 


Lancaster.—The price of electric current for power has been 
reduced from 8d. to 24d. per unit. 


Leigh (Lancs.)—There was a profit of £338 on the electricity 
department for the past year. 


- ry 

Light Railway.—The Board of Trade have issued an order for 
the construction of the Quarry Bank, Brierley Hill and Rowley 
Regis Light Railway. 

London County Council Tramways.— Messrs. J. G. White & 
Co. have made such progress with the reconstruction of the 
Kennington-Streatham line to electric traction that a full service 
has been running since Saturday from Blackfriars and Westminster 
bridges to Brixton station. 


London United Tramwaye.— During the Whitsuntide holidays 
the London United Tramways Co. found the whole of their rolling 
stock requisitioned to cope with the enormous crowd visiting 
Hampton Court and Hurst Park races. On Monday 850,000 pas- 
sengers were conveyed by the electric tramcars, and the total for 
the three days exceeded 675,000 passengers. 

The Board of Trade inspection of the Southall to Uxbridge 
extension is to take place on 31st inst. It is intended to run alter- 
nate cars to Hammersmith and Shepherd's Bush from the new 
Uxbridge terminus. 


Louth.—The agreement between the Council and the National 
Electric Construction Co. for the erection and maintenance of 
electricity works for a period of years has been sealed. 


Mitchelstown (Ireland).—A canvass has resulted in promises 
from 128 householders to become customers of the projected elec- 
tricity works. The Board of Trade have notified the District 
Council that the scheme, which contemplates the use of overhead 
high-pressure mains, will only be approved upon the production of 
evidence that the demand for current will be sufficient to pay the 
working and maintenance expenses, and subject to the condition 
that the Board may review the situation after five years. The 
Council are prepared to accept these stipulations. 


Municipal Telephony.—Brighton Telephone committee last 
week recommended the Corporation to authorise the manager of 
the telephone department to execute on behalf of the Corporation an 
agreement for the establishment of telephone call offices. 

Councillor Tozer asked if i& was right that the manager should be 
allowed to execute such agreements ? 

The deputy town clerk (Mr. TAL Bor) explained that the form of agree- 
ment had been submitted to and approved by the committee, and he had 


himself also seen and approved of it. The manager had nothing to do 
but fill in blanks for the name and place. 


Ald. Reeves said that it was unreasonable to ask the Council to agree 
to a resolution which they had never heard of and had never seen any- 
thing of. It was the first time he had heard of a committee of the Cor- 
poration issuing broadcast an agreement without it being first submitted 
to the Council. He moved the exception of this part of the proceedings. 

Councillor Brack said any delay in the execution of these agreements 
would not only be prejudicial to the telephone undertaking, but an 
inconvenience to those who desired to use the call offices. 

The exception was carried by 16 votes to 11. 

The profit on the past year's working of Portsmouth telephone 
department is £1,233. 18s. 2d. The Telephone committee report 
that a new extension switchboard for an additional 390 direct lines 
has been completed in the town hall. 


Fareham Rural Council have authorised Portsmouth Corporation 
to erect telephone poles in connection with the extension of the 
municipal telephone undertaking into the Fareham district. 


Natal.—The imports of electric fittings into Natal from Germany 
in 1908 were valued at £5,000, and from the United States at 
£6,000. Electrical machinery imports stand for £15,000 from 
Germany and £24,000 from the United States. 


Nelson —An inquiry has been held here into the application of 
the Council for permission to borrow £25,000 for electric lighting 
extensions. 


Persian Telegraphs.—During 1908 the Central Persian Tele- 
graph line was completed to Bam. Work was commenced at 
Kashan at the end of 1902, snow and the non arrival of construc- 
tion material delaying the work for some time. In spite of these 
drawbacks the rate of construction between Kashan and Yezd 
(287 miles) averaged 15 miles per week. On this section the 
extremes of cold and heat were endured. From Yezd to Kerman 
(218 miles) work was commenced at the end of July, 1903, and an 
average of 20 miles per week was maintained. In November the 
work was continued, and Bam was reached at the end of the year. 
The line, which will terminate on the British frontier at Kuh-i- 
Malik-i-Sia, is expected to be completed before the end of June, 1904. 
Four Englishmen and about 200 Persians or Indians have been 
employed on the work, under the supervision of the superinten- 
dent of the Central Persia Telégraph Line, Mr. W. King Wood. 

The posts employed, which on some parts of the route carry two wires 
and are placed 20 to the mile, and on the remainder of the route carry a 
single wire 10 posts to the mile, are of special pattern manufactured by 
Messrs. Siemens Brothers & Co. They consist of four parts (a w.i. sole 
plate 2lin. square, a c.i. socket 4ft. Gin., a parallel w. i. tube 8ft. 7in., 
and a taper w. i. tube 8ft. 7in.), the post made up weighing 1731lb. and 
measuring 20ft. 6in. in length when completed. For long spans and for use 
at angles a stretcher pole is used of the same height but designed so that 
an 8ft. top can be fitted. The weight of this stretcher " pole is 230lb. 
There are three wires used, two weighing 600lb. per mile, and one 450lb. 
per mile. The two heavy wires are carried on insulators manufactured 
by Bullers Limited, fixed by means of insulator stalks to 24in. arms of 
British oak, made by Messrs. Siemens Brothers & Co., and fitted with a 
square-headed nut, which saves the wood from contact and so avoids 
shrinkage. The lighter wire is carried on an insulator in a boss screwed to 
the top of the pole. This wire is, intended for the use of the Persian 
Government Administration. The total length of line from Kashan to 
Bazman is 732 miles, and the cost of material was £95,260, or about 
£130 per mile. 

Plymouth.—For the year ended March 81 the income of the 
Corporation Tramways department was £32,068. The receipts per 
car mile on the Compton section were 12:08d., Peverell Park 11:01d., 
Prince Rock 9:95d., Beaumont-road 6:94d., and West Hoe 5:14d. 
The expenses totalled £28,035, leaving a net profit of £4,038, or 
1:404d. per mile. The number of parcels carried during the year 
was 13,155, and lost articles restored 396. 


Portsmouth.—The net profit of the electricity department 
during the past year was £4,221. £4,000 of this is recommended 
to be added to the reserve by the Electric Lighting committee. 
Mains are to be laid in the Eastney district at a cost of £500. 


Presentation.— Last week Mr. J. W. Plackett, late telegraph 
controller at Edinburgh, was presented with a silver tea-kettle by 
members of the Edinburgh telegraph staff on his appointment as 
traffic manager in London. 


Preston.— The official inspection of three new electric tramway 
routes was made by Major Druitt and Mr. A. P. Trotter on Wednes- 
day. The system is expected to be in operation by Wednesday next. 


Prestwich.— The Council have sealed the deed of transfer (to 
Salford Corporation) of the Prestwich electric lighting orders, 1900 
and 1903. 


Pudsey.—The Corporation, who obtained an electric lighting 
order in 1901, have received an offer froin the Yorkshire Electric 
Power Co. to supply clectricity in bulk. 

Redditch.—The accounts of the electric lighting department 
Were presented and passed by the Council last week. 

The total capital expenditure is £21,534. 9s. 3d. an increase of 
£1,608. 4s. on the year. Total receipts were £3,334. 5s. 8d. After pay- 
ment of expenses there was a profit of £460. 8s. 11d., an increase of 
£246. 8s. 3d. over 1902. Interest absorbed £537. ls. ld. and sinking 


fund £552. 16s. 4d., and after an allowance for bad debts, there was a 
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deficit of £666. 18s. 4d. There were 296 consumers, an increase of 55, 
the equivalent number of 8 c.p. lamps connected being 15,844. 65,739 
units were sold for private and 93,085 for public lighting. The number 
of units sold for power was 106,893. The total works costs came to 
172d. per unit against 1:92d. in 1902. The total costs were 2:07d. 
against 2-39d. 

Retford.— The Council obtained a provisional order in 1899, and 
are now making à canvass to ascertain the probable demand for 
electric current. The Guardians offer to take current if reasonable 
terms can be arranged. 

Rewards for Motormen.— Portsmouth Corporation pay a 10s. 
bonus every half-year to each of the drivers of their electric tram- 
cars who has succeeded in avoiding accidents during the whole 
period. For the six months ended March, 90 out of 101 men were 
so rewarded. 


School Lighting.—Queen Victoria Schools, North Shields, for- 
mally opened by the mayor on Wednesday, are the first schools in 
the borough lighted electiically. The wiring and fitting and the 
effective ventilation arrangements were carried out by Messrs. 
Dagman and Ryder of North Shields. 

Shrewsbury.—The net profit on the past year's trading of the 
electricity department was £853. 13s. 6d. ‘The accounts were 
presented to and approved by the Council last week, when the 
chairman of the Electric Lighting committee (Ald. Deakin) said 
the success of the undertaking was due to the excellent manage- 
ment of the borough electrical engineer (Mr. C. M. Johnston). 

Stalybridge, Hyde, Mossley and Dukinfield Tramways.— 
The electric tramway system was opened for traffic on Monday. 

Stepney.—The cost of lighting and maintaining the 15-amp. arc 
lamps for street lighting during 1903 was £24. 10s. 6d. per lamp 
per annum, made up of £18. 19s. 1d. for current and £5. 11s. 5d. 
for maintenance. The 10-amp. lamps cost £18. 14s. 5d, (.£18. 3s. for 
current and £5. lls. 5d. for maintenance). The ;- amp. Nernst 
lamps used in the streetlighting varied in number during the year, 
as did the 16.c.p. incandescents. The average cost of supplying 
and erecting each arc lamp was about £41. 13s. 9d. 

On the advice of the consulting and resident electrical engineers 
(Mr. Arthur Wright and Mr. W.C. P. Tapper)the Lighting committee 
have submitted to the Council two recommendations on the subject 
of reducing the charges for current. By these proposals it is anti- 
cipated a considerable saving in the cost of street lighting will be 
effected, and a largely increased demand for energy for power will 
be created. 

Stoke Newington (London).— A canvass is being made of the 
Lordship-road district to ascertain the amount of support which 
would be acoorded the proposal of the Electric Lighting committee 
of the Council to introduce electric lighting into this favourite 
residential portion of the borough. It is proposed to erect a new 
sub-station, and for the present to continue to purchase current 
from the Hackney electricity undertaking. A flat rate of 5d. per 
unit has been fixed. 


Tynemouth.—An inquiry was held last week into the application 
of the Corporation to borrow £15,000 for electric lighting extensions. 

The borough electrical engineer (Mr. C. Turnbull) said that in the 
first year of working they sold 482,000 units, in the second year 820,000 
units and in the third year just ended 1,103,000 units. In addition they 
had connected motors of an aggregate of 525 H. p., and applications were 
coming in rapidly. With regard to the item for mains and services in 
Cullercoats, he explained that the district was a long way from the power 
station, and the Corporation took a bulk supply from a company for that 
district. 

Victoria (Australia).— The Government have sanctioned the 
construction of an electric tramway system in and between Essendon 
and Flemington by Mr. A. E. Morgans. The local authorities have 
the right to purchase at the time when the Melbourne tramways 
revert to the City Council, or at 20, 25, or 30 years from its 
inauguration. The capital cost is estimated at £100,000. 

Victoria Park (W. Australia).—The Perth Electric Tramways 
Co. and Mr. H. Edmiston have submitted offers to Victoria Park 
Council for constructing 2 miles of tramway between Victoria Park 
and the Causeway, Perth. 

Watford.—At the last Council meeting the Electric Lighting 
committee were authorised to purchase additional generating plant 
(set out in another column). 

The chairman of the committee (Mr. Benskin) said there were now 
over 300 consumers connected to the mains and the receipts showed an 
upward tendency. The new plant would enable them to effect economies 
in the generation of current. 

Weybridge.—The Council, after having counsel’s opinion, have 
decided to apply for an injunction to restrain the Urban Electric 
Supply Co. from supplying electric energy to Walton from Wey- 

ridge. oe 

Whitefield (Lancs.).—The Council have agreed to purchase the 
undertaking of the Bury, Rochdale and Oldham Tramway Co.s 
within their district, and Salford Corporation will be asked to com- 
mence the conversion of the lines to electric traction at once. With 
the completion of this route and the connection of the Bury system 


succeeding. There are cight hotels in Wood Green. 
was 3s. Id., but since the electric light scheme was launched it had been 
‘reduced to 2s. 10d. There were numerous large shopkeepers and 8,609 
houses jn the district. 


‘than 1d. per unit it might be worth consideration. 


with Bolton, it will be possible to run cars from the centre of Man- 
chester by a very circuitous route through Bury and Bolton to 
Liverpool. l 

Whitehaven.—The Council have authorised the extension of the 
electric lighting mains to Kells. 


Wisbech.—The Council have acquired a site for an electricity 
generating station, which will be erected, equipped and mainiained 
by the National Electric Construction Co. 


Wood Green (London).—An inquiry was held on Wednesday 
into the application of the District Council to borrow £43,200 for 
electricity supply. 

The clerk T. W. Brittarn) supplied particulars of the population, 
assessable value, outstanding loans, &c. 

The consulting engineer (Mr. W. C. C. Hawrayne) gave technical details 
of the scheme, which was estimated to cost £43,175. Municipal works 
would be erected and the continuous-current three-wire system of distri- 
mon would be employed. There would be 50 arc lamps for public 
ighting. 

The Inspector (Mr. H. Ross Hoorer) inquired as to the result of a 
canvass, but was informed that no canvass would be made until the 
Council were in a position to supply current. 

The INsrEcroRn: But your application must be based on recognised 
principles from a business point of view. How many intending consumers 
have applied ? 5 

Mr. Reen (for the Council): There have been none. But if we can 
show that people are paying for their lighting probably 10 times as much 
as we expect to charge for electricity, then we have a fair chance of 
The price of gas- 


Mr. HERBERT Nie (for the North Metropolitan Electric Power Supply 
Co.) asked Mr. Hawtayne if it would not be advisable that supply should 
be taken in bulk from outside instead of launching on an independent 
generating station ? 

Mr. HawraxNe replied that if they could get supplied at something less 
He would not recom- 
mend Wood Green or any Council to tie themselves down to any outside 
company to pay anything more than 3d. per unit. 

Several local witnesses gave evidence in favour of the scheme, and the 
inquiry was then adjourned until June 8. 


—— —ä—õ 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Edinburgh Corporation require tenders for the supply of copper 
strip for electric conductors. Specifications from the resident elec- 
trical engineer (Mr. F. A. Newington), Dewar-place. Tenders to the 
town clerk (Mr. Thomas Hunter, W. S.), City-chambers, Edinburgh, 
by June 4. See advertisement. 

Conway Corporation are desirous of considering a scheme for the 
electric lighting of the borough and are about to appoint an electrical 
engineer to report. Applications by June 7. See also advertisement. | 


Portsmouth Town Council invite tenders for supply, delivery and 
erection of a steam-driven water-circulating pump, with connections, 
the supply and laying of cast-iron intake and discharge pipes and 
the supply and erection of sundry other pipe work. Specifications 
(after 31st inst.) from the Town Hall, Portsmouth. Specifica- 
tions may be inspected (but not obtained) at the offices of the con- 
sulting engineers (Messrs. Kincaid, Waller, Manville and Dawson), 
29, Great George-street, Westminster, S. W. Tenders to the town 
clerk (Mr. Alexander Hellard) by noon June 11. See also adver. 
tisement. | 

Lincoln Corporation invite tenders for supply, delivery and erec. 
tion of eight electric tramcars. Specifications, &c., from the city 
electrical and tramways manager (Mr. Stanley Clegg, M. I. E. E.), 
Electricity Works, Braytord Side North, Lincoln. Tenders 
(addressed Chairman and Members of the Electricity committee) 
to the deputy town clerk (Mr. W. T. Page, jun.), 5 and 6, Bank- 
street, Lincoln, by 10 a.m. of June 18. See also advertisement. 

West Ham Education committee invite tenders for the electric 
wiring and fittings required at West Ham Park elementary schools, 
Stratford. Persons desirous of tendering should apply to the archi- 
tect (Mr. William Jacques, A.R.I.B.A.), 2, Fen-court, London, E.C., 
for specifications, &c., before June 9. "Tenders to the Education 
Department, 95, The Grove, Stratford, E., by 5:80 p.m. June 20. 
An advertisement contains further particulars. 

Exeter Corporation invite tenders for the construction of per- 
manent way and paving (including copper bonding) of about 4 miles 
of tramway, single line, with passing places; overhead electrical 
equipment of lines and car-shed ; supplying and laying insulated 
cables and stoneware conductors; and for supply and delivery of 
12 double-deck single-truck motor cars. "Tenders to the town clerk 
(Mr. George R. Shorto), Southernhay West, Exeter, by noon June 9. 


The Lords Commissioners of the Admiralty are prepared to 
receive proposals from persons willing to submit for competitive 
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trial range-finders, both large and small, for naval use. Conditions, 
&e., will be furnished to bona fide inventors or manufacturers of 
such instruments on application to the Director of Navy Contracts, 
Admiralty, London, S.W. Full descriptions of the range-finders 
proposed must be sent in by June 80. 

London County Council invite tenders for two continuous coal and 
ash conveyors (gravity bucket type) et Greenwich electricity gene- 
rating station and for maintenance of same for 12 months. Tenders 
to the clerk of the Council (Mr. G. L. Gomme) by 10 am, June 14. 


Canterbury Lighting committee invite tenders for one Lancashire 
or dry-back marine boiler, superheater and steam pipes, one 300kw. 
steam dynamo, switchboard and connections, and extensions to 
economiser. Tenders to town clerk (Mr. Henry Fielding) by June 1. 


Erith District Council require tenders by noon June 13 for 
additions to and alterations at electric lighting station, and for steel 
bridge building and road diversion work in connection with the 
construction of electric tramways. 


The directors of the North-Eastern Railway Co. invite tenders 
for telegraph apparatus and telegraph wire and line stores for six 
months ending Dec. 31, 1904. Tenders to the secretary (Mr. R. L. 
Wedgwood), York, by 9 a.m. June 4. 

Handsworth Urban District Council invite tenders for the erec- 
tion of a generating station. Tenders to the,Council House by 
noon June 8. 

Pontypridd District Council invite tenders for motors. "Tenders 
to chairman of Electric Lighting and Tramways committee by 
noon June 4. 

The Visitors’ committee of the Parkside Asylum, Macclesfield, 
invite tenders for wiring and fittings and electric lighting plant. 
Tenders by June 20. 


Deptford Borough Council invite tenders for two 25kw. steam 
dynamos and a booster and switchboard. Tenders by 4 p.m. 
June 21, 

Stepney (London) Borough Council invite tenders by noon June 20 
for wiring the Goulston-street baths. 

Southampton Corporation invite tenders by 2 p.m. June 6 for 
cast crossings and points and mates for the tramways department. 


Manchester Tramways committee require two cyclone dust- 
collecting plants. Tenders by 1 p.m. June 4. 

Glasgow Corporation require tenders by noon 81st inst. for electric 
light installation, bells, &c., for Kingston Halls. 


Johannesburg Council invite tenders for insulated cables and 
bare overhead conductors and certain accessories. Specifications, 
&c., after May 80, from the consulting engineers (Messrs. Mordey 
and Dawbarn), 82, Victoria-street, London, S.W. Tenders must 
reach Messrs. Mordey and Dawbarn by noon July 4. 


Shanghai Municipal Council invite tenders for a concession for 
constructing and working about 24 miles of electric tramways on 
the trolley system in the streets of Shanghai. Particulars from the 
Council's London agents, Messrs. John Pook & Co., 63, Leadenhall- 
street, E.C., where plans may be inspected. Tenders to secretary 
of Municipal Council, Mr. J. O. P. Bland, Shanghai, China, by 
noon July 30. 


The Netherlands Minister for the Colonies invites tenders (until 
June 15) for zinced iron wire (various) and supporters for insulators. 
Particulars from Mart. Nijhoff, bookseller, The Hague. 


TENDERS REOBIVED AND ACOEPTED. 


Govan Corporation have placed the following tenders for stores 
for the electricity department for 12 months :— 

Dempster, Moore & Co., engine packing and gauge glasses and iron- 
mongery; Ferguson and Timpson, klingerit jointing and graphite; 
British Insulated and Helsby Cables (Ltd.), lead-covered and armoured 
cables and rubber-covered cables, mica sheets, binding and fuse wire; 
Callender’s Company, leadless cables and bitumen; General Electric Co., 
rubber solution, strip and prepared tape and solder, and carbons; Craig 
Sharp (Ltd,), bituminous compound ; Chamberlain and Hookham, meters ; 
Keighley Electrical Engineering Co., house fuse boxes; T. and A. Paul, 
iron castings; M’Dowall, Steven & Co., iron pipes; Wilsons and Union 
Tube Co., wrought-iron tubing; Kelvinside Brick Co., bricks; Scott and 
Rae, cement; Morier & Co., brushes; James Storer & Co., paints; 
Robinson, Dunn & Co., timber ; Cruikshank & Co., joint boxes; British 
Thomson-Houston Co., motors (1 m.r. to 3 B. p.) and motor starters (up 
to 5 UH. p.); Lancashire Dynamo and Motor Co., motors (4, 5, 7, 15 and 
30 H. p.): Mavor and Coulson, motors (10, 20 and 25 K. .); Sturtevant 
Engineering Co., motor starters (above 5 H..); Veritys Limited, switches 
(30 and 50 amperes); Bray, Markham and Reiss, switches (75, 100 and 
200 amperes). 


The following contracts have been let by Acton District Council : — 
St. Helens Cable Co., cables, lamps, lamp-posts, street 


work, KC. wescevees oe bares Pe er er ee re £31,536 15 7 
Lancashire Dynamo and Motor Co., motor transformers, 

booster and balancge rr T 3,425 0 0 
Electrical Power Storage Co., accumulators ....... .. ꝗ . 2,016 0 0 
Cowans Limited, switchboard ..... ee ee ee are 1340 0 0 
James Hitchen & Son, crane ........ eee eee nnn qtß 170 10 0 


Glasgow Electricity committee have accepted the following 
tenders :— 

Bladen & Co., for 15 coal chutes for wall head for northern section of 
Port Dundas station, at £223. 19s. 9d. 

Campbell, Binnie & Co., water tank, £230. 

Barrowfield Ironworks, 26 cast-iron hoppers, £168. 

Witting, Eborall & Co., providing and erecting switchboards with 
Dorman and Smith's reverse- current circuit-breakers at Pollokshaws- 
road station, at £604. 

British Westinghouse Co., providing and erecting switchboards at sub- 
stations with feeder fuses, £752. 2s. l 

Falkirk Iron Co., supply of cast-iron boxes required in connection with 
the laying of street mains for year from June 1, at £600. 


Heckmondwike District Council have accepted the following 
tenders in connection with the extension of the plant at the elec- 
tricity works :— 

Thornton and Crebbin for feed pump and pipework, Dick, Kerr & Co 
for steam traction generator, Stirling Boiler Co. for water-tube boiler. 
J. G. Statter for main switchboard panels, Sturtevant Engineering Co., 
15 eee apparatus and W. T. Henley's Co. for underground 
eeders. 

Kirkealdy Corporation have accepted the tender of Cox- Walkers 
Limited for extension switchboard panel and cable connections for 
430kw. generator at £200. J. E. Spagnoletti & Co. tendered at 
£230, W. McGeoch & Co. at £275, and the Edison & Swan Co, 
(Dundee) at £400. 


Watford Council have provisionally accepted the tender of C. A. 
Parsons & Co. for a 500kw. turbo-alternator and exciter, with surface 
condenser and motor-driven air and circulating pumps, at 43.945, 
and that of Babcock and Wilcox for two boilers, chain-grate stokers 
and superheaters at £2,705. 


Stepney (London) Council received six tenders (varying from £200 
to £380) for the installation of the electric light at Limehouse 
Town Hall, and that of F. E. Emerson & Sons (the lowest) has been 
accepted. 

For the installation of the electric light at St. George-in-the-East 
library, the tender of Ward Bros. has been accepted at £92. 4s. 6d. 
by Stepney Council. There were six tenders, the highest being £215. 


Kilmarnock Town Council have accepted the tender of Dick, 
Kerr & Co. for the construction of the permanent way of additional 
electric tramway routes at £22,784. 


The Hart Accumulator Co. have received an order for supply 
of storage battery of 260 Hart standard lighting type cells for 
Bridgwater electric lighting station. 


Contracts have been placed with Noyes Bros. (Melbourne and 
Sydney) for the supply of polyphase generating plant and motors 
to Wallaroo and Moonta Mines, South Australia. 


Bradford Corporation have accepted the tender of Holme, King & 
Co. for the construction of a storage reservoir at the electricity 
works at about £15,000. 


The Horsfall Destructor Co. have obtained an order for a four- 
cell refuse destructor for Durban Corporation. 


Hackney (London) Electric committee have accepted the tender 
of Reavell & Co. for portable motor-driven air compressor at £65. 


Stafford Town Council have accepted the tender of Callender's 
Company for cables. 


BUSINESS NOTICES. 


Owing to expiration of lease the offices of Muirhead & Co. will be 
removed on July 1 from 54, Old Broad-street, London, E.C., to 
Elmers End, Beckenham, Kent. Telegrams: ** Muirheads Elmers 
End." The offices at 12, Carteret-street, Westminster, S.W., will 
remain as before. Telegrams: “ Secohm London.” Telephone: 
779 Westminster. 

Bruce Peebles & Co. (Ltd.) have removed their London office to 
25, Victoria-street, S. W. 


The Hart Accumulator Co. notifies that Mr. F. R. Hill, recently 
in their service as a traveller, does not now represent them. 


Messrs. S. Haynes and A. E. Favell (trading as S. Haynes & Co“, 
electrical fittings merchants, &c., Dilk's-yard, Long-row, Notting- 


ham, have dissolved partnership. Debts by Mr. Favell. 


LIQUIDATIONS, BANKRUPTOIES, &c. 


A meeting of the Electrical Copper Co. (Ltd.) will be held on 
June 29 ut Winchester House, London, E.C., to receive an account 
of the winding-up. 

Claims against the Telescriptor Syndicate (Ltd.) by June 8 to 
Mr. E. Waterhouse, 3, Frederick's-place, Old Jewry, London, E.C. 


In the bankruptcy of Wm. Wenham, electrical engineer, 5, 
Century-buildings, London-road, Croydon, the first meeting of 
creditors will take place on June 3 at 24, Railway Approach, London 
Bridge. and the public examination on June 29 at the Court House, 
Park-street, Croydon. 
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Sale by Auction.— Mr. Henry Sherley-Price (of Wheatley Kirk, 
Price & Co.) has been appointed by the Court to sell by public 
auction in one lot as a going concern, at the Mart, Tokenhouse- 
yard, London, E.C., on Tuesday, May 31, at one o'clock prompt, 
the extensive freehold and well-equipped car-building works known 
as the Castle Car Works, Hadley, near Wellington, Salop, together 
with the whole of the fixed plant and machinery and trade connection. 
An advertisement contains further information. Particulars and 
further information from the receiver and liquidator (Mr. H. D. 
Eshelby, F.C.A., of Messrs. Harmood Banner & Son), 24, North 
John-street, Liverpool; of Messrs. Gribble, Oddie, Sinclair and 
Johnson, solicitors, 38, Bedford-row, London, W.C., or of the 
auctioneers, 46, Watling-street, London, E.C., and Albert-chambers, 
Albert-square, Manchester. 

Plant for fale.—A small electric lighting plant suitable for a 
hotel or small works (inclnding a 6 H. Pp. Otto gas engine, Taunton 
dynamo, &c.) is advertised for sale by Messrs. Blane and Riding, C.A., 
30, Birley-street, Blackpool. 

A battery of 53 21-plate Chloride storage cells is advertised for 
sale by Mr. E. C. Theedam, Dudley. 

British Engineering Standard Coded Lists.—Vol. I. of these 
lists, which are issued by the authority of the Engineering Stan- 
dards Committee, is just published. This volume deals with 
" Rolled sections for constructional iron and steel tram rails." The 
book is compiled by Mr. Robt. Atkinson, and is published at 
Salisbury House, London- wall, E.C., price 21s. nett. A section of 
the book is devoted to a code devised upon the usual lines 
ofa phrase code. We notice an 11-letter word on the first page of 
this code. If there are many of these they are calculated to 
lessen the value of this part of the book. "The particular exaniple 
on page 271 (the word ‘‘acafroaresm’’) does not strike us as a 
particularly happy example of code vocabulary. If admissible 
on the score of pronunciation, it would, of course, rate as two words 
inatelegram. The book is very well printed and arranged, and if 
such a work is required its compilation has evidently been placed in 
good hands. 

Forthcoming Book.— Messrs. Spon will shortly issue a new 
work by Mr. W. R. Bowker, C.E., entitled ** Management of 
Electric Tramways and Light Railways.” 

Raworth's Traction Patents.—The Electric Tramways Co. of 
Havre have given an order for a car to be fitted with automatic 
regenerative control, making a total of eight tramway undertakings 
which have decided to introduce this system. The Havre Company 
works a gradient of 1 in 10, 1,100 metres in length. 

Electric Driving.—As announced in our last issue, the British 
Electric Plant Co. (Ltd.), Alloa, N.B., have secured an order for 
electric motors for driving the machine shops of the Central Marine 
Engineering Co. of West Hartlepool The order comprises 28 D.C. 
motors, ranging from 8 H.P. to 62 H.P., and aggregating over 900 H.P. 
The majority are very slow-speed motors and almost all are back. 


Catalogues, &c.— Messrs. S. Dixon & Son, Swinegate, Leeds, have 
prepared and published & new list of electric tramway supplies, 
induding an automatic point shifter, which has been adopted by 
Leeds, Bradford and Sheffield Corporations; apparatus for auto- 
matically controlling overhead and rail points of electric tramways, 
automatic trolley alarms, patent turn-buckle holder for brake gear, 
patent speed indicator for tramways and motor vehicles, canopy 
trolley standards, trolley heads, wheels, &c., section insulators, gun- 
metal line ears, anchor ears, hangers, insulators, section and feeder 
illars, frogs and crossings, main switches and switchboards, insu. 

ting materials, cutout equipments, service boxes, fuses, &e. The 
list is fully illustrated and attractively presented. 


A new list dealing with Brooke’s patent steam dryer or water 
separator is issued by Messrs. Holden and Brooke, West Gorton, 
Manchester. These dryers are made with the bodies all in one 
piece to prevent the possibility of leakage. The list is well illustrated. 


Messrs. W. C. Burnand & Co., London-road, Sheffield, have ready 
3 new list of Burnand patent alternating motors. 
A pamphlet describing the Stella brand of alloys, manufactured 
and supplied by Messrs. Isaac Storey & Sons, Empress Foundry, 
Manchester, has just been issued, and copies can be obtained on 
application. The metals dealt with include manganese copper, 
silicon copper, anti-friction metals, phosphor tin and copper, 
Babbitts metal and bronze forgings. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
Which is not separately specified) from May 18 to 20, with the ports 
of destination :— 

Africa — Cape Town, £77; Delagoa Bay, £210; Durban, £1,879 (in. 
cluding £1,280 telegraph material); Mombasa, £69 ; Port Elizabeth, £31. 
Argentina Buenos Ayres, £4,174 (including £1,563 telegraph material); 
Campana, £180. Australasia— Auckland, £78; Launceston, £230 ; 
Melbourne, £1,152 (including £450 telegraph material); Sydney, £641 ; 


Wellington, £150. Brazil—Pernambuco, £42. Canada—Montreal, £16 ; 
Toronto, £20. Ceylon—Colombo, £99. China—Shanghai, £214. 
Channel Islands, £53. Denmark—Copenhagen, £605 (telegraph material). 
France — Boulogne, £173. Germany—Hamburg, £499 (including £300 
telegraph material). Holland Amsterdam, £75. Hong Kong, £103. 
India—Bombay, £520 (including £10 telegraph material); Calcutta, £965 
(including £362 telegraph material); Madras, £520. Japan—Nagasaki, 
£284; Yokohama, £180. Spain—Bilbao, £37. Total £13,273 (for three 
days), against £57,601 for one week last year (May 20 to 26). 


PATENT RECORD. 


os 
The following List of Applications for Patents and Spccifications published 
Aas been compiled for this Journal by Mussrs. MEWBURN, ELLIS AND PRYOR 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

NoTE.— The undermentioncd Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is affixed. 

Unless otherwise stated, the application is madc in London. 

February 26, 1904. 
4,769 B.T.-H. Co. (G.E. Co., U.S.) Alternating- current motors. 
4,770 B.T..H. Co. (G.E. Co., U.S.) Automatic regulators for alternating- 
current motors. 
4,771, 4,772 and 4,773 B.T.-H. Co. (G.E. Co., U.S.) Controlling alter- 
nating-current motors. 
4,775 T. F. Reng. Sparking plugs.“ 
4,783 J. PADRIS. Electric heating device.“ 
4,785 H. F. L. Havutz. Reproduction of sound by phonograpbic and 
electrical apparatus. 
4,799 C. T. J. OPPEBMANN. Electrically-propelled road vehicles. 
February 27, 1904. 
4,860 L. B. MILLER. Apparatus for demonstratiug changes in fluorescence, 
4,866 O. Frick. Electric transformer furnaces.* 
4,869 G. Marconi. Wireless telegraphy. (Date applied for, Oct. 13, 1903, 
date of application in U.S.)* 
4,874 W. H. KILBOURN and A. D. FLOwER. Kingston-on-Tbamee. Trolley 


poles. 
4,875 G. Markt. Construction of electric switch. 
4,8911 STANLEY BROTHERHOOD and C. W. Bryant. 
internal combustion engines.* 
Febuary 29, 1904. 

4,905 A. G. BUTLER. Southampton. Operaphone attachment. 

4,918 J. CARTER, G. HALL and A. Parsons, Manchester. Automatic 
4 


Electric ignition for 


circuit breaking safety appliances for trolley wire systeme. 


,925 J. S. Ross. Glasgow. Electric bell pushes. 


4,927 R. GREENHALGH and W. A. BARNES. Bury. Life-guard for electric 
tram and railway cars. 

4,937 J. D. F. ANDREWS and MANUrACTUBING ELECTRIC CO. Are lamps. 
4,945 CLEVELAND BRIDGE AND ENGINEERING Co. and C. W. Hits. Electric 
controllers for cranes, transporters and other machinery. 

4,944 C. Russo. Arc lamps and carbons therefor. 
4,950 C. H. pz Voit and H. S. HowrAND. Burglar alarm.“ 


4,953 A. S. E. URFABRIKEN. Automatically interrupting electric current. 
(Date applied for March 3, 1905, date of application in Sweden.)* 
4,991 A. J. Bourr. (L. Macquaire, France.) Sparking plugs for explosion 


engines, 
5,019 J. Morton and H. Carson. Railway clock systems.“ 


March 1, 1904. 

027 T. H. WiLLIAMS. Synchronisation of clocks by electric waves. 

054 G. SPERRYN and W. CassELL. Birmingham. Tumbler switches. 

058 W. R. Harvey. Self. regulating dynamos for motor cars, &c. 

,064 D. M. Dapoo. Electrical and automatic working of signals, points 

and croesing gates on railways. 

5,071 H. R. Stuart. Apparatus for regulating and controlling the voltage 
of alternating-current circuits. (Date applied for, March 12, 
1903, date of application in U.S.)* 

5,084 E. C. McCracken. Electric vehicles on overhead trolley system. 

5,097 F. P. Cox. Electricity meters. (Date applied for March 2, 1903, 
date of application in U.S.)* 

5,098 C. P. STEINMETZ. Electric lamps. 
1903, date of application in U.S.)* 

5,104 W. P. Thompson (Gesellschaft für Drahtlose Telegraphie m.b.H. 
Germany) Liverpool. Increasing the discharge energy of elec- 
trical vibration systems.“ 

5,105 W. P. THompson (Gesellschaft für Drahtlose Telegraphie m. b. II., 
Germany) Liverpool. Receiving electrical vibrations utilising 
electrolytic celle.“ 

5,113 MancoNrs WIRELESS TELEGRAPH Co. and A. Gray. Transmitters 
for wireless telegraphy. 

5,118 H. J. Dowsinc. Electrical radiators. 

March 2, 1904. 

5,146 W. AnMisTEAD. Wolverhampton. Lessening sparking at brushes of 
dynamos, 

5,147 E. TarBor and D. MòNDEY. 
cylinder motors. 

5,164 Crompton & Co. and A. J. Hopcson. Chelmsford. Arc lampe. 

5,175 E. A. ASHCROFT. Production of metals of the alkali group by elec- 
trolysis. 


5, 
5, 
5, 
5 


(Date applied for, March 6, 


Sheffield. Commutators for multiple 
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5,191 J. A. STEVENS. Electric and other lamps. 

5,195 W. MacAULAY. Antrim. Collecting gases given off by electrical 
fur naces. 

5,213 and 5,214 W. Garret and F. M. T. Lance. 
sion of electrical into mechanical energy. 

262424/03 Sismens Bros. & Co. Controllin 
distance. (United Telpherage Co., 
De*. 1, 1903.) 

5,227 H. L. DouLTON and C. E. Morris. Supports and guards for con- 

ductor-rails of electric railways.* 

J. H. Tucker. Birmingham. Electric plug connectors. 

. F. PARSHALL. Electric traction systems. 

REDPATH and J. Goop. Disinfecting telephone instrumente. 

. PSARCE and C. CovucHET. Electrolytic process for manufacturing 


Apparatus for conver- 


electric vehicles from a 
.J.). (Date applied for 


gomme 
"i pd m 


nitrites. 
. KiEgwERT. Electric alarms.“ 
j M.I.P. ELECTRICAL SYNDICATE and A. BLACKMAN. Accumulatorz. 


. L. Davies. Fuse boxes for electricity supply mains. 
. RoBERTS and P. Goop. Fuse boxes.“ 
. O. PzDEBSEN. Electric contact devices.“ 


March 4, 1904. 
. CAMPBBLL. Teddington. Regulating electric voltage. 
T. H. De VEULLE. Coventry. Contact breakers for internal com- 
bustion motora. 
5,574 J. B)óRNsTAD. Electric gear for controlling lifts or hoists, 


March 7, 1904. 

5,519 T. T. DzwHInsT and J. Gurney. Flexible continuous covering for 
ploughway of electric conduit system, and apparatus on cars for 
inanipulating same. 

5,528 J. H. BRINDLE. Manchester. 

5,532 A. D. SEDGER, jun. 
combustion engines. 

5,560 I. DE KaisgR. Coils for electrical machines. 
May 1, 1903, date of application in U.S.)* 

5,566 W. HEATLEY. Joints or connections for conductors. 

5,582 E. Witsow. Blackheath. Connection with electrostatic wattmeters 
or watt-hour meters. 

5,596 F. G. Cregp and W. A. Courson. Telegraphic apparatus. 


SPECIFICATIONS PUBLISHED. 


Nots.—All specifications can be obtained at the uniform price of 8d. each. 
1903. 
4,972 MÉRAv-HonváTH. Telegraphic apparatus. 
7,618 Movutp. Switches for starting and regulating electric motors. 
7,716 JonNsoN (E. A. G. vorm. W. 1 & Co.). Controlling the 
working of periodically- operating electric machinery. 
7,819 Bowrinc. Life-guards for electric vebicles. 
9,810 CAROLAN (G.E. Co., U. S.). Electric fuse boxes. 
10,871 Box b, DEACON and LEATHER. Making switch covers. 
11,609 CAROLAN (G.E. Co., U. S.). Fuse plugs. 
12,260 O'NriLL. Apperatus for controlling and operating rail and overhead 
pointe of electric and other railways and tramways. 
12,590 CHaPMaN. Multiple sparking device for motore. 
14,163 E I (Cooper-Hewitt Electric Co.) Apparatus for electric 
ighting. i 
18,602 TaAvLoR. Adjustable support or carrier for incandescent lamps. 
18,712 HorsRow.  Double-point of electric rails of the conduit system, so 
that car can always pick up current. 
25,271 PiLsowDsKI and De RacosINE. Application of electricity to the 
cultivation of plants and the like. 
28,805 ScHNEIDER. Electric furnaces. 
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Insulating composition. 
Birmingham. Sparking plugs for internal 


(Date applied for, 


1904. 

2,467 Anon. Clockwork electricity meters. 

2,602 Levy. Interchangeable electric display apparatus. 
for, Feb. 10, 1903.) 

5,631 Heys (Varley Duplex Magnet Co.). 
tion coils. 

5,774 Woop. Vapour electric lamps. (Date applied for, Feb. 14, 1908.) 

4,138 SmugNs BRoTHERS & Co. (United Telpherage Co.). Telphers. 

4,451 SPERRYN and Woop. Switches. 

4,646 PzETMEKY. Metallic circuit intercommunication telephones. 

4,775 Rens. Sparking plugs for internal combustion engines. 

4,891 BRorHsRHOOD and Bryant. Electric ignition for internal combus- 
tion engines. | 

5,071 Stuart. Apparatus for regulating and controlling the voltage of 
alternating-current circuits. (Date applied for, March 12, 1903.) 

5,560 Ds Kaser. Coils for electrical machines. (Date applied for, 
May 1, 1903.) 


(Date applied 


Circuit controllers for induc- 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 3 per cent. (April 21, 1904). Price of silver 
253d. per oz. (May 26). Consols 909, —90,', for money, 907,—90,5, for 
account ; 24 per cent. annuities 894—90 (May 26). Consols Pay Day, 
June 1; Stocks and Shares Continuation Days, June 8 and 27; Ticket 
Day, June 9; Pay Days, May 27 and June 10; Mining Share Carry-over 
Days, June 7 and 25. 


CALLENDER'S CABLE AND CONSTRUCTION co. Lr.) At the meeting 
last week the chairman (Mr. Hv. Dnaxz) said that last year was the 
toughest year the company had had. They were, however, doing better 


this year. It would be seen that the direotors proposed to pay a dividend 
of 10 per cent. and a bonus of 2s. 6d. per share on the ordinary shares, 
compared with 10 per cent. and 5s. bonus last year. Considering the 
times they had gone through, he thought that was a satisfactory result. He 
found that during the eight years since the reconstruction of the company 
the profits had averaged £46,146 per year, so that for 1903 the profits 
were rather above the average. The floods they had experienced at 
Erith had cost them more than sufficient to have paid the additional 
bonus. Referring to the purchase of the works of the Anchor Cahle Co. 
at Leigh, he said those works were well built, and were newly erected. 
In view of the competition to which they had been and were still subjected, 
they thought it desirable they should become the owners of the works. 
The purchase was arranged by buying all the shares of the company at a 
large discount, so that the Anchor Company was still kept as a separate 
concern. The business was not & prosperous one, but it affected them 
considerably, and they thought it would probably affect them still more 
in the future. 

The managing director (Mr. T. O. CaALLENDER) said they had had even 
heavier competition last year than in the preceding year. The financial 
stringency of the times came home to them particularly, as the local 
authorities, on whom their business solargely depended, found it difficult 
or imprudent to continue their expenditure, and one of the first things 
they had stopped had been the new works in connection with electricity 
supply. Many contracts were taken by their competitors at prices which 
he considered did not pay the money outlay, but they were not forced by 
the necessities of keeping their factory going into anything like that 
policy. They had increased their turnover on the year. Competition, 
although still very keen, was, perhaps, slackening a little. In any case, the 
position in which they stood now, with iour months of the year gone, was 
distinctly more favourable than that of last year. 


DELAGOA BAY DEVELOPMENT CORP. (LTD.)—At a meeting on Wed- 
nesday the chairman (Mr. J. C. A. Henderson) said the revenue from 
telephones in Lourenco Marques was satisfactory, considering the small 
rent paid, which was only £9. 10s. per annum, against £12 in Johannes- 
burg; but they were negotiating with the Government to allow them to 
raise the rent. The tramway receipts for the last year were £2,795, but 
these would be considerably increased when they had increased the 
number of their cars. Arrangements had been made with the authorities 
under which the Corporation would water the tramway routes. A large 
site had been obtained for an electric power station in the heart of the 
town. They intended to lay down only 5 miles of tramway ; but they 
increased it to 7 miles, and now it extended to nearly 8 miles. At present 
they were wanting 50 per cent. more cars, and they could carry a much 
larger number of passengers if they had the accommodation. 


BDISON AND SWAN UNITED ELECTRIC LIGHT CO. (LTD.)—An extra- 
ordinary meeting will be held on Monday to confirm the resolt tion passed 
on 12th inst. 


PARIS METROPOLITAIN RAILWAY CO.—At the recent annual meeting 
it was announced that the profit for 1903 had been reduced in consequence 
of the catastrophe on the company’s line in August by about £32,000. The 
total receipts for the year were £704,700 ; the working expenses £303,100. 
The proportion of receipts taken by the Municipal Council was £227,700. 
The available balance was £174,200. The proportion of working expenses 
to receipts was 42 per cent. The amount paid as compensation for the 
catastrophe in August was £46,000. The company is now working 
34km. of the 42km. of line which will complete the first portion of the 
railway. The Bercy power station, which will ultimately supply electric 
power for the whole line, is nearing completion. The capacity of this 
station will be 14,400kw. In conformity with the requirements of 
the authorities, the company is renewing the whole of its rolling stock, 
and is adopting the multiple unit system. The rolling stock consists of 
132 auto-motors, 109 first-class and 221 second-class cars. The stock 
on order comprises 67 bogie auto-motors, 26 bogie first-class and 28 bogie 
second-class cars. The lighting arrangements in each station are 
entirely independent of the power circuit, and extra exits have now been 
provided at many stations. The dividend declared was 3 per cent., plus 
an extra dividend of 7fr. 50c. on each 250fr. share. 


REUTER’S TELEGRAM CO. (LTD.)—The report for 1903 states that the 
balance for distribution is £4,872. 13s. 7d., including £273. 12s. 9d. from 
last account. An interim dividend of 24 per cent. has been paid, and the 
directors now declare a dividend of 4s. per share, equal to 24 per cent., 
8 5 per cent. (tax free) for year. £137. 1s. 7d. is to be carried 
forward. 


TYPEWRITING TELEGRAPH CORP. (LTD.) — At the meeting on Wed- 
nesday, the chairman (Mr. A. J. Parker) s'ated that there was a debit 
balance for the year of £2,555, but that the net loss was only £225, 
They had sold the German patent, and the patents now stood in their 
books at £55,245. The question of patents would have to be dealt with 
later, Until it could be shown that on the year’s transactions the profits 
were in excess of the expenditure no alteration of capital or value of 
patents would be of any practical use. His opinion was that the real 
value of the patents in the United Kingdom was reduced by at least 
75 per cent., and that of the foreign patents by at least 50 per cent. 
The sales, together with royalties, had amounted for the year to £4,161. 
These results were most unsatisfactory. The sales during the current 
year showed a material increase, but they had no increase in the home 
trade to report, as practically the whole of the sales were to foreign 
countries. 

WILLANS AND ROBINSON (LTD.)—A meeting of debenture stock holders 
was held on Wednesday, the object being to appoint a trustee of the 
debenture stock of the company in the place of the late Mr. Frederick 
Gordon. Mr. John Frederick Robinson, M. Inst. C. E., M. Inst. M. E., was 
proposed, and his appointment was carried unanimously. 
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ELMORE’S GERMAN AND AUSTRO-HUNGARIAN METAL CO. (LTD.)— | 


At the meeting last week, the chairman (Mr. John Macfarlan) said the 
period of depression on the Continent was fast disappearing, and they 
were in the position of having as many orders as they could conveniently 
deal with at prices above those of the past year. The board are of 
opinion that, ‘‘ given ordinary times and conditions, there is no reason 
why dividends should not be earned.” He regretted that he could not 
tell them that their new machine was at work producing tubes. The 
installation was a big job, and they had to pay particular attention to 
the shafting, &c., which had to be of the very best quality. The order 
was placed with one of the best firms in Germany, and delivery was pro- 
mised for January, but, unfortunately, it was not until the end of April 
that the last consignment was delivered. They anticipated economies 
from the machine, and would leave no stone unturned to make ita 
thorough success. They had reason to hope that an arrangement would 
be come to very shortly by the various tube makers of Germany whereby 
price cutting would be avoided. 


MUNICIPAL ISSUE.—West Ham Corporation are inviting applications 
for £500,000 3 per cent. redeemable stock at £84, to provide capital for 
extending the electric tramway and lighting undertakings, &c. 


NERNST ELECTRIC LIGHT (LTD.)—An extraordinary meeting will be 
held on Tuesday to consider resolutions to reduce the share capital from 
£320,000 (in 140,000 preference and 180,000 ordinary shares of £1 each) 
to £90,000 in 90,000 ordinary shares of £1 each, by cancelling certain 
preference shares and by writing off capital which has been lost or is 
unrepresented by available assets to the extent of £229,740. If the 
scheme is finally sanctioned preference shareholders will surrender one- 
half their holding for cancellation, and will retain the other half as ordinary 
shares in the reduced capital, and each present holder of ordinary shares 
will surrender eight-ninths of his holding for cancellation, and retain the 
remaining one-ninth as ordinary sharee in the reduced capital. None of 
the reduced shares will have any priority in the event of tho return of 
capital upon a winding-up or otherwise. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted quotations to 14,000 £5 fully-paid shares of the Bromley (Kent) 
Electric Light and Power Co. (Ltd.) and a further issue of £121,895 
4 per cent. redeemable first mortgage debenture stock of the London Elec- 
tric Supply Corp. (Ltd.) The committee have been asked to allow a 
further issue of £31,467 44 per cent."first mortgage redeemable debenture 
stock. Edmundson’s Hlectricity Corporation (Lid. ) to be quoted. 


WEST AFRICAN TELEGRAPH CO. (LTD.)—It is announced that the 
directors have declared a dividend of 6s. per share. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— — 


NEW COMPANIES. 
HENRY WALLWORK & CO. (LTD.) (80,995).—Reg. May 17, capital 


£100,000 in £l shares (30,000 5 per cent. cumulative preference), to 


acquire the business of engineers, founders and manufacturers of malleable 
castings heretofore carried on as Henry Wallwork & Co., and to carry on 
same and the business of brass finishers, metal workers, electrical and 
mechanical engineers, metallurgists, machine and engineering tool 
makers, manufacturers of and dealers in motors and other vehicles, 
engine builders, boiler makers, &c. First directors are R. Wallwork and 
C. H. Wallwork. Reg. office, 18, Roger.stre2t, Red Bank, Manchester. 


J. STONE & CO. (LTD.) Reg. May, capital £700,200, in 30,000 
preference shares of £10 each and 400,200 ordinary shares of £1 each, to 
acquire the business carried on at Deptford, Londen, S.E., as J. Stone 
& Co., and to carry on the business of electric and general engineers, 
manufacturers of and dealers in locomotive engines, motois, motor cars, 
&c., and all kinds of carriages, wagons and conveyances for use on rail- 
ways, tramways, roads or otherwise, and any apparatus and conveniences 
for use in connection with the generation, storage, distribution, appli- 
cation and use of electricity, hydraulic power, &c. First directors 


E. J. Preston, J. T. Prestige, S. Prestige, R. T. Preston, E. M. Preston, 


F. G. P. Preston, A. G. Preston and W. R. Preston. 


STATUTORY RETURN. 


WOKING ELECTRIC SUPPLY CO. (LTD.)—The return to April 5 gives 
the capital as £50,000 in £1 shares (25,000 preference). 18,870 prefer- 
ence and 15,859 ordinary shares have been taken up. Mortgages and 
charges, £22,600. 


MORTGAGES AND CHARGES. 


EVERSHED AND VIGNOLES (LTD.)— Lien reg. May 13, for £400 44 per 
cent debentures, part of £15,000; amount previously issued £13,600 ; 
trustee, Law Guarantee and Trust Society; charged on undertaking and 
all property, including uncalled capital. 


LANGDON -DAVIES MOTOR CO. (LTD.)—Lien reg. May 11, for £200 
44 per cent. debentures, part of £6,000; amount previously issued £5,800 ; 
no trustees; charged on undertaking and all property, including uncalled 
capital. 

LONGSTRETHS (LTD.)—Issue to M. Greenberg by way of collateral 
security only of £1,200 debentures, part of series created May 6, 1904, to 
secure £2,000, charged on company's undertaking and property, present 
and future, including uncalled capital. Date of issue, May 7. No 
trustees. No previous issue of same series, 


WOKING ELECTRIC SUPPLY OO. LTD.) — Issue on April 23 of £600 
debentures, part of series created Nov. 2, 1899, to secure £25,000, charged 
on company’s undertaking and property, present and future, including 
uncalled capital. No trustees. Previously issued of same series, £23,550. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


\ 
2 
| Inc, AGGREGATE. 
ented | : | “(a)” \No. ol]. (Ins oF 
a o. o o. or 
E /—  |weeks.| Amount. peo. (a) 
Aberdeen Oorporatio May 21 1518 + : 6 4 ay 
Dies ay 51 1,418 12,548 
C „ 18 187 i3 26100 ^" 
Ayr Corporation. ... 26% % 0 „ LET 14 218 + 2 52 18,911 + 84 
Barnsley 090*509000002000550 YIII [1] 18 161 - 19 19 8,081 - 167 
Barrow AMT „ 18 185 | + 79 | 13 9105 {+ 1,277 
Bexley District Council...... „ 19 240 Ps 82 5,821 ass 
Birkenhead ..................... wee s -" s gis í 
Birmingham Corporation.. , 21 261 sas 18 5, * 
B Tramway Co. „ 21 5,576 | + 848 20 104,881 i+ 65,924 
Blackburn Oorporation...... » 20 998 | + 189 8 79988 |+ 5FO 
Blackpool Corporation ...... „ 19 512 | + 68 7 4,608 |+ 479 
Blackpool and Fleet wood. „ 21 884 | + 4, 21 | 5,259 |- 252 
Blackp'l, St. Anne's& Lytham "m ‘se iss 8252 da 
Bolton Corporation ......... » 22 1,752 | - 887 8 18,618 |- 228 
Bournemouth Oorporation..| „, 18 988 | + 28 7 7,658 |+ 420 
Bradford Corporation.... „„ 21 857 + 714 7 | 81,781 |+ 5.625 
Brighton Corporation ...... Men n i 20 - a 7 6,560 |+ zi 
ar = 
Brisbane Tramways ...... April 6 9,564 4 6 | 14 82,220 |- gt 
Bristol Trams & Carriage...| May 20 6,104; + 290 96 | 121,899 |+ 4,786 
æ Buenos A & Belgrano...| April 94 8,409 | + 589 1 8,103 |4- 5 
Burnley Corporation... . sy 1 1,011 + 227 8 4,149 i+ 1,916 
puron . e "s - i A qe ; af 9,555 ES : 
cutta Tramways Co. " | -- 89,841 721,978 
COamborne-Redruth ......| „, 28 155 + 89 8 i '851 P 477 
Cardiff Corporation ......... » 21, 1,997 ＋ 17 7 14,338 |+ 717 
ed ade ar duly CO.. 5 2: 205 + 19| 90 3,684 |+ 981 
n on oar 2 "T 1 482 21 * - 1 
Chatham & Dist. Le. Rys ola pur edt x qe ui 
City & South London Rly.| „„ 23 656 - 255 21 4386 |- 2,848 
Cork Electrio Trams Co. » 19 att - 80, 90 68.199 — 397 
Darwen Corporation ......... n 20 266 + 87 7 1,668 | - 67 
Devouport & Dist. Trama... » 18 482 | + 66 | 19 8,81 |. 1,947 
Dover V „ 21 901 | - 15 8 1518 |- 107 
Dubia Southern butal , MALI wal] eee 6 
u uthern - 
Dublin United.. . .... . . . . „ 20 en T 107 \ qat 90,8 |+ 3,177 
Dudley—Stourbridge......... » 18 770 | + 85 | 19 14,666 i+ 644 
Dundee Corporation ......... „ 18 880 4 4144 .. s i 
East Ham Council. „ 2l Tl + 111 7 6,499 | + 712 
Gateshead & Dist. Trams. „ 13 886 + 88] 19 16,497 |+ 886 
Glen. Corporation......... „ 21 | 14,855; + 876| 51 : 696,752 |+ 60,128 
Gravesend — North fleot...... 13 '6- 3 19 | 43 614 
Gt. Northern & City Rly... z 91 877 | - RO Hu | 11925 P i 
Greenock & Port Glasgow.| „ n 585 + M 19 9,974 |+ 674 
ifax Corporation „ n| 1,285 + 1 
Falifax Corporation ... .., J| PES T 243 7 | 9,698 |+ 1,830 
Hartlepool Tramways ...... „ 18 259 | + 80| 19 4,897 |+ 5'1 
Huddersfield .................. , 21 1,268 | + 69 7 9,959 I+ 647 
Hull Corporation „ 21] 2,005 + 807 7 15,191 |+ 1,154 
Ilford District Council . . ME Sus » 3 ad 
Ilkeaton Corporation „ 18 199 i: n - E 
Ipswich Corporation......... » 2l 461 M 7 8,192 i 
Isle of Thanet Co. eee oe 21 512 + 26 aoe soe eee 
Kidderminster & District... » 18 106 | + 1 19 1.958 |- 72 
Kirkcaldy Corporati ...... » 18 216 - so | 90 4,914 is 
Lanarkshire Trams do. . „ 19 645 20 11.871 an 
Leeds Corporation. . .. „ 91 8,580 + 187 8 44,965 |+ 8,648 
Liverpool Corporation ...... n M | 29,976 | + 160) 20 199,864 i+ 4,535 
, Liverpool Overhead Rly. ... „ 22 | 1,648: - 6| 21 82,800 |+ 188 
London County Council ... 14 ' 10,688 | + 1,992 | §6 63,752 |+ 18,826 
Lowestoft e950000349902900042000 00 : E e" ee wee . 
Manchester Corporation „. 21 | 11,991 | + 180 7 82,060 |+ 1,717 
Mersey Railway ............... „ 21| 1,471 + 246 20 20,467 ＋ 6,695 
Heibi: iv 1 18 T" 19 8.728 |+ 208 
Middleton ..................... » 18 284 | t 17| 19 5,107 |t 101 
Nelson Corporation ......... » 2l 108 + 48 8 895 |+ 412 
Newcastle-on-Tyne Corp.. „ 21 8,686 | + 407| 2 70,099 |4- 9,069 
Newport (Mon.) ............... » 21 481 | + 178 7 P. NBR |+ 1,010 
Oldham, Ashton & Hyde... » 13 502 - 41| 19 9,740 |- 599 
Oldham Corporation... l 9. oe. fe ox: 
Perth (W. A.) Elec. Trams.“ „„ 20 1,250 + 194] 90 27.310 |+ 3.790 
Peterborough .................. » 18 161 + 26 19 2,3567 |- 190 
Poole and District........... » 18 984 + 1| 19 4.597 j+ 50 
Portsmouth Corporation. „ 21 1.781 + 92) 18 12,456 ſ 1,872 
Potteries ......................- » 18, 1,654 + 108 19 81,646 |+ 2,607 
Reading Corporation . ...... š | os - - sás «e 
Rochdale Corporation ..... e E aes i 
Rothesay g q » 18 71 - 12 39 1,220 |+ 45 
Salford Corporation ......... MS ate ied eT 
Sheerness  ..................... » H - 85 19 904 |- 286 
Sheffield Corporation ...... » 29, 4.629 + 82 §8 87,578 |+ 1,067 
Southampton Corporat’n... » 19 959 | + 14 | ... € T 
Southend Corporation ...... » 18 907 + 89 7 1,974 I+ 170 
Southport Tramways ...... » 18 298 | + 80| 19 5.068 |+ 862 
B. 8 ordshire Trams. eee T 18 741 - 92 19 14.461 D»: 12 
Stockport Corporation...... » 20 5711+ 298 7 8.735 |+ 1,524 
Sunderland Corporation.. „ 22 1, 260 + 37 7 8.761 |+ 257 
Swansea Trams ............... » 18 485 + 81] 19 9,035 |+ 344 
Taunton Trama .............. » 18 50 - 7| 19 946 |- 69 
Tynemouth and District... „„ 18 220 - 19 19 4,204 |- 149 
Tyneside Trams Co. .. „ 18 265 55 90 5,996 |+ 904 
allasey District Council.] „„ 21 682 + 21 $17 4997 |+ 216 
Walsall ........... .......eeusuus. ‘ x 852 1 e ‘ 
Warrington Corporation... „ 19 301 - 8 7 2127 |t 28 
West Ham Corporation ... » 19 788 Vis 12 6,491 
Weaton-super-Mare ......... „» H 76 + 12, 19 762 |- 30 
Wigan Corporation ......... : ade” tj 3 bas nas 
Wolverhampton District.. „, 18 854 + 2/ 19 6,652 |- 2 
Worcester . . . . . . . „ 13 287 + 132 18 707 |+ 1,548 
Wrerh am „ 13 131 T 27 19 2013 |- 107 
Yorkshire Wor llen District „ 18 543 4+ 259 19 | 10,887 |+ 4,585 


(a) These comparisons are with the corresponding period last year. 
*Partly electrical. 1 Minus 8 days. I Pius 8 days. $ Plus 2 day». 
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No further nominations having been received, the Council 
of the Institution of Electrical Engineers for next session will 
be constituted in accordance with the list published in our issue 
of April 29th. Mr. R. K. Gray will continue as President, and 
will retire later on in the session in favour of Mr. ALEXANDER 
SIEMENS, who has already occupied the presidential chair once 
before, in 1894. The choice of the two new Vice-Presidents, Mr. 
MORDEY and Mr. PATCHELL, has been welcomed by all the mem- 
bersof the Institution ; they have done good serviceonthe Council 
and well deserve the honour conferred upon them. Mr. GAVEY, 
who is one of the retiring Vice-Presidents, remains on the Council 
as an ordinary member, and Mr. Hirst and Mr. SPARKS, who 
have been on the Council before, have once more been chosen 
as members. The new members are Dr. R. T. GLAZEBROOK, 
Director of the National Physical Laboratory, Mr. J. S. 
HIGHFIELD, Engineer-in-chief to the Metropolitan Electric 
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the Newcastle-upon-Tyne Electric Supply Co. and the North- 
Eastern Railway, Co., and part author of the excellent Paper 
on power-house design, which provoked the best discussion we 
have had this session at the Institution. As Associate 
Member of Council Mr. DUDDELL retires and is replaced by 
Mr. T. MATHER, an old friend of all old Central Technical 
College students. The Local Sections are represented on the 
Council by their Chairmen. Taken as a whole, the Council is 
thoroughly representative of all interests, and the members of 
the Institution of Electrical Engineers may leave the manage- 
ment of affairs in its hands with full confidence. 


WE publish in another column the complete programme for 
the Incorporated Municipal Electrical Association meeting this 
year. As at the last London meeting, the majority of the Papers 
are on thoroughly technical subjects, and to judge by their 
titles and the names of their authors, both the Papers and the 
discussions upon them should be of exceptional interest. A large 
attendance of members and Corporation delegates is expected, 
and the number of visitors is to be limited this year, only those 
receiving special invitations from the Council being expected. 
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SYSTEMS of wireless telegraphy are already so numerous, 
and each particular system sustains year by year so many 
modifications, that Prof. FESSENDEN's new method, described 
in another column, may too easily be passed over and its real 
escape unnoticed. Whether this last proposed 
„system“ prove practicable or not, it is, at any rate, ingenious, 
and seems plausible and even promising. Its novelty consists 
in making signals between a pair of tuned stations by varying 
the period of the radiation from an uninterrupted torrent of 
sparks—that is, by throwing the sender in and out of tune— 
instead of by utilising, as has been usual, controlled spasmodic 
discharges. With the method at present universal, since any 
kind of electrical kick will set any wire-condenser system into 
electrical vibration, the spark-gap dots and dashes are inevitably 
reproduced, more or less strongly, in every neighbouring 
receiver of any number in or out of tune with the transmitter. 
With Prof. FESSENDEN's method all receivers not syntonised 
to a transmitter suffer merely an equable excitation, and 
yield no trace of the signals if the changes of period 
at the transmitter end be but small enough; while the 
tuned receiver responds sufficiently if these changes of 
period be but large enough. Evidently the practicability 


novelty 


Supply Co., and Mr. C. H. Merz, Consulting Engineer to of the method depends on the magnitude of the frequency 
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variation necessary to produce intelligible signals at the tuned 
station, this magnitude being, at the same time, limited by the 
presence of the stations it must not affect. When the number 
of stations in an area is small, the system should prove easily 
workable, and mutual interference be perfectly suppressed. 
The new method is, by the way, one which lends itself 
admirably to the application of those detectors which its 
inventor has adopted—detectors, that is to say, of the type 
relying on the heating effect of the electromagnetic radiation 
received. 


9 

YEARS ago Prof. RUTHERFORD, whose researches on the 
emanations of radium have since made him famous, discovered 
the effect produced on the magnetisation of iron by Hertzian 
waves, and showed that the magnetic detector was quite com- 
parable in sensitiveness with the coherer. This was long 
before Mr. Marconi had laid claim either to the invention 
of Hertzian wave signalling or to the magnetic detector of 
his own peculiar pattern. As nothing has been heard of the 
magnetic detector for some months, it may be assumed that 
it has not been found to have any practical advantage over 
the coherer. But now Prof. ARNO, of Milan, comes forward 
with an article of considerable interest describing a new 
magnetic detector in which the initial magnetisation is given 
by a rotatory magnetic field produced by polyphase currents 
in the manner devised by the lamented Prof. FERRARIS. We 
refer our readers to another column for the description of 
Prof. ARNÓ'S instrument. 


ON another page of this issue will be found an abstract of a 
Paper on “ American Electric Automobile Delivery Waggons,” 
read by Mr. Hiram PERCY Maxim before the Automobile 
Club of America. The first point of interest lies in the fact 
that official trials of such vehicles have actually been organised 
and carried out, and, moreover, the result appears to have 
been highly satisfactory in that 15 out of the 17 vehicles 
which entered were still running when the contest closed. 
On more than one occasion we have commented on the fact 
that the Automobile Club of Great Britain and Ireland has 
vainly endeavoured to organise trials, and now it is to be 
hoped that the success of the American club will stimulate 
the British society to further efforts. The data relating to 
costs and maintenance given by Mr. MAXIM are exceedingly 
interesting, and, if reliable, should prove of considerable value. 
It should be noted, however, that he assumes a charge of 
2 cents per kilowatt-hour if the battery is charged from a 
private installation and 4 cents if taken from the mains of a 
supply undertaking. Taking the mean, he then bases his 
calculations on 3 cents per kilowatt-hour as the price of 
energy, which appears somewhat low for an occasional demand. 


EVEN in America there is apparently some scepticism as to 
the capabilities of the Edison battery, and Mr. MAXIM is of 
opinion that the repairs on a heavy vehicle would be rather 
considerable. It appears, moreover, that a 2,000lb. waggon 
equipped with a lead battery costs $2,500, whereas a similar 
vehicle equipped with Edison cells costs $505 more; the 
latter effects a saving in weight of 375lb, but actually 
requires, if the author is correct, 60 per cent. more energy 
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than is necessary for charging a lead battery. In spite of 
these defects, however, there is a net saving per ton-mile of 
13 per cent. It may interest our readers to mention, in 
passing, that a syndicate for the manufacture of the Edison 
cell in England is being formed, and that a site for works is 
already being sought. 


EA 

IN another column of this issue will be found a brief account 
of the development of the Poulsen telegraphone since its last 
visit to London a year ago. When the apparatus was first 
exhibited in this country soon after the Paris Exhibition of 
1900, everybody was impressed with the perfect manner in 
which it reproduced speech, and the apparent direct applica- 
bility of the instrument for employment as an auxiliary to the 
telephone, and it has been disappointing that such slow pro- 
gress was made in adapting it to commercial use. When 
the cireumstances are propitious, the present pattern has been 
found to give good results, and we trust that the instruments 
will now be thoroughly tested in connection with ordinary 


telephone instruments under practical working conditions. 
— — 


As will be seen from our article, arrangements have now 
been fitted to one pattern of the instrument by means of which 
it may be automatically switched on to a telephone line so as 
to receive a call and record a message in the absence of the 
subscriber. Whatever may be the conditions on the Continental 
telephone systems, we venture to suggest that the automatic 
switching in of the instrument will not give sufficiently reliable 
results on the London telephone network. As a beginning, 
at any rate, it would be best to dispense with the automatic 
starting device, and encourage the subscriber to place the 
telegraphone in charge of a clerk during his absence. 
The calling subscriber will then know whether the message 
has been properly received and recorded. So long as the 
present methods of telephoning are followed in London, in 
the majority of cases all the telegraphone would record within 
two minutes of the ring-up would be, “ Are you there? Don't 
go away ; Mr. wants to speak to you." Moreover, 
even when this difficulty is overcome, a device will have to be 
added by which the calling subscriber can cause the instru- 
ment to repeat the message back to him ; so that he can know 
that it has been duly recorded. However, we wish the instru- 
ment every success, and feel confident that if the details of ite 
application to existing conditions are only properly worked 
out by engineers well acquainted with these conditions, the 
telegraphone has a prosperous future before it. 


Last Friday evening, before Lord KELVIN and a very full 
audience, H.S.H. the Prince of Monaco discoursed in an 
entertaining manner on * The Progress of Oceanography." 
Other departments of the subject having been dealt with in 
Mr. BucHANAN'S lecture last May, the branch selected was 
that of marine zoology. Although, as the lecturer pointed 
out, organisms can be dredged from depths as great as 
3,000 fathoms, yet the biology of the intermediate strata of the 
ocean would appear to present a rich field of research, of which 
only the fringe has yet been touched. An obvious reason 
for this absence of information in the case of the larger 
fauna, lies in their strength and ability to elude capture, so 
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that some of them have to be studied by the aid of their 
disjecta membra in the stomach of the sperm whale. In this 
way, for instance, the lecturer had discovered, not only new 
genuses, but hitherto unknown types of submarine life. His 
oceanographic explorations, which have now been carried on 
for some 20 years, assisted by a staff of an international 
character, render valuable service to more than one of the 
sciences, amongst which that of submarine telegraphy may 


justly be included. 
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SINCE the conclusion of the South African war, the 
Rand Central Electric Works have made considerable pro- 
gress. The chairman, Sir C. RIVERS WILSON, in his speech 
at the annual general meeting, which is reported in our 
columns, called attention to the serious difficulties with 
which they were beset during the war, resulting in a deficit 
of £22,993 at the beginning of 1903. All efforts at obtaining 
recognition from the Home Government have been fruitless, 
and this in spite, it is said, of great services rendered in 
connection with the continued lighting of Johannesburg. 
However, they have wisely determined to abandon any 
further attempts in this direction, and have written off their 
losses from a reserve fund. It is gratifying to learn that the 
undertaking was so sutcessful in 1903 that the deficit was 
reduced to £11,948, and that the anticipated profits to date 
have been such as to wipe out even this remainder. 

THE curves, published in our Correspondence columns, 
relating to the calculation of the iron losses of electric 
machines are of great value to dynamo designers, coming, as 
they do, from such experts on these matters as Messrs, 
PARSHALL and HOBART. According to the investigations of 
STKINMETZ and others, the hysteresis loss is proportional to the 
1-6th power of the flux density and to the frequency of mag- 
netisation, and the losses due to eddy currents are proportional to 
the square values of the flux-density, the frequency and (within 
practical limits) to the thickness of the laminations. These 
two sources contribute to the iron losses, but each follows, as is 
seen, quite different laws, and, from an academical stand point, 
it would not be permissible to combine the two and to plot 
the iron losses as a function of the product flux density and 
frequency. However, the conditions as to flux densities and 
frequencies obtaining in practice do not deviate too widely 
from certain accepted figures, and, viewed from the standpoint 
of the practical designer, the empirical curves given by Messrs. 
PARSHALL and HOBART are valuable, as they indicate a useful 
short cut in the calculation of electrical machinery. The 
curves would have gained in value if the authors had stated for 
what thickness of stampings they were determined 

———— P9 9—.99——— ———— — 

Royal Society—Amongst the Papers down for readin 
yesterday were the following :—“ On the Aurora Borealis an 
the Electric Charge of the Sun,” by Prof. Svante Arrhenius, 
communicated by the president; The Advancing Front of 
the Train of Waves Emitted by a Theoretical Hertzian Oscil- 
lator,” by Prof. A. E. H. Love, F.R.S. ; * On the Magnetic 
Changes of Length in Annealed Rods of Cobalt and Nickel,” 
by Dr. S. Bidwell, F. R. S.; On the Electric Effect of Rotating 
a Dielectric in a Magnetic Field,” by Dr. H. A. Wilson, com- 
municated by Prof. J. J. Thomson, F.R.S. | 
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Opening of Darlington Tramways.— A portion of the Dar- 
lington Corporation electric tramways, a brief description of 
which appeared in The Electrician of May 20th, p. 170, were 
formally opened on Wednesday, and it is expected that the 
E will be sanctioned by the Board of Trade in a few 

ays. 

Emden-Azores-New York Cable.— The laying uf the dupli- 
cate cable section of the Deutsch-Atlantische Telegraphen- 
gesellschaft between Fayal, Azores and New York was 
completed on Wednesday evening, giving the company two 
direct routes between Germany and the United States. 


Cable Interruptions. Date of Interruption. 
Dominica—Martinique ........... nnn May 9,1902 
Bt. Lucia—Martinique .......... enn May 9, 1902 
Cayenne —Pinheiro ss. Aug. 18, 1902 
Reissi-Issa (Lemen) - Camaraoͥen Oct. 22, 1902 
Tarifa—Tangier ......... een nnm Jan. 18, 1904 
Dakar —Konakr j.. nnn May 13, 1904 
Gibraltar — Tangierss May 17, 1904 


University Honours.— The University of Cambridge will 
bestow the degree of D. Sc. honoris causá upon the Hon. C. „A. 
Parsons, F. R. S., M. Pierre Curie, Sir Andrew Noble, F. R. S., 
Sir William Crookes, F. R. S., Prof. J. J. Thomson, F. R. S., 
Prof. A. R. Forsyth, F. R. S., Prof. Dewar, F. R. S., and Prof. 
Larmor, secretary of the Royal Society. The University of 
Oxford will bestow a similar degree upon Mr. Marconi. 


Lectures on Electro- chemistry. With a view of establishing 
next session at the Manchester Municipal School of Technology 
systematic courses of study in the applications of electricity to 
chemistry, an introductory course of four lectures on “The 
Present Position of Electro-chemical Engineering ” will be given 
by Prof. W. W. Haldane Gee on Thursday evenings, com- 
mencing June 9th, in the Physical Lecture Theatre. The 
lectures will commence at 7:30 p.m., and admission can be 
obtained on payment of a registration fee of Is. 


Tramway Extensions in London.—On Monday the service 
of electric tramways which connect Westminster and Black- 
friars bridges with Brixton was extended from Brixton station 
to Water-lane. Rapid progress is being made with the 
electrification of the remainder of the line, which extends to . 
Streatham, and the opening of the entire route is expected 
within a few weeks. All these lines form part of the London 
County Council tramways system. The official inspection 
of the new route of the London United Tramways from 
Hammersmith Broadway to Uxbridge took place on Wednes- 
day and the line was opened for traffic yesterday, Thursday. 


Institution of Gas Engineers.—The annnal general meeting 
of the Institution of Gas Engineers will take place from Tuesday 
to Thursday next at the Institution of Mechanical Engineers, 
Storey’s-gate, Westminster. Among the Papers to be read are 
the following :—“ Roadways and their Relationship to Various 
Public Services," by A. E. Broadberry ; “Ten Years’ Experi- 
ence with the Prepayment Meter," by Alfred Colson ; “The 
Flow of Gas in Mains and Distribution at High Pressures,” by 
Prof. W. C. Unwin, F.R.S. On Wednesday morning, June 8th, 
a lecture will be delivered by Prof. H. B. Dixon, F.R.S., on 
“The Mechanism of Combustion.” 


Thunderstorms.—Numerous thunderstorms broke over the 
South of England and the Midlands towards the end of last 
week and during this week, without, however, doing great 
damage. According to the daily papers, a man was killed last 
Friday by lightning while at work on the tower of the new 
Wesleyan Church at Long Eaton, and a horse was struck on 
Tuesday at Sapcote. On Friday the Grange at Ramsgate, 
noted for its architectural beauty, was struck by lightning 
and set on fire. By the time the fire was detected and over- 
powered a large part of the building had been destroyed. It is 
reported from Rotherham that four telegraph lines in Warwick- 
street in that town were severed by lightning on Tuesday. 


Obituary.—With Dr. Friedrich Siemens, who died last 
week in Dresden, Germany, the last of the celebrated brothers 
of that distinguished German family has passed away. Dr. 
Siemens was born in 1826 at Menzendorf, near Lübeck, and 
received his education in that town. In 1848 he came to 
England to introduce his brother's (Dr. Werner Siemens) 
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telegraphic apparatus. Afterwards he worked with his other 
brother, the late Sir William Siemens, and succeeded in apply- 
ing the latter's regenerative principle to furnaces in combina- 
tion with gaseous fuel, thereby making possible the production 
of open-hearth steel and the melting of glass by the continuous 
process in tanks. He also invented the regenerative gas 


burner and stove, and brought out numerous inventions 
connected with the glass industry. 


Running Powers on Tramways.— As a result of the decision 
of the House of Lords Committee that running powers over 
the Newcastle Corporation tramways should be granted to 
the Tyneside Tramways Co., and of the determination of the 
Corporation to oppose the company’s bill in the House of 
Commons in consequence (The Electrician, Vol. LIL, pp. 916, 
931 and Vol. LIIL, p. 3), negotiations have taken place 
between the Tyneside Tramways Co. and the Newcastle-upon- 
Tyne Corporation with a view to settlement. The Corporation 
expressed willingness to accept the company’s proposals with 
one or two alterations. The company had proposed that the 
Corporation should run cars from Newcastle into the centre 
of Wallsend on two routes, paying to the company 4d. for 
every passenger carried in Wallsend, and the Corporation 
asked that they should be allowed 34d. per car-mile to cover 
running costs. The Corporation also offered to work the 
service to Gosforth Park on race days, paying to the company 
half the special fare to be charged on the company’s portion 
of the line. This is how matters stand at present, but the 


company do not consider the Corporation’s suggestions 
acceptable. 


International Association of Academies.—The science 
section of the General Assembly of the International Asso- 
ciation of Academies met in London last Friday, the president 
(Sir Michael Foster, M.P.) in the chair. The following 


resolutions were carried, and afterwards confirmed by the 
Association :— 


Proposed by Prof. Credner: That the committee proposed by the reso- 
lution of Prof. von Bezold carried at the morning sitting of May 26th 
consist of the following:- MM. Schuster (chairman), de Lapparent, 
Mojsisovics, Agamennone, Karpinski and Mendenhall. 

By Prof. Riecke: That the committee for the investigation of atmo- 
spheric electricity be constituted as follows: CMM. Edner (chairman), 
Arrhenius, Mascart, Righi, Schuster, Ebert and Riecke. 

By Prof. Schuster: That the committee on terrestrial magnetism be 
constituted as follows:—MM. von Bezold (chairman), Mascart, Palazzo, 
Sir A. Riicker, Lord Kelvin, MM. Bauer, Litzner, Rijkatchen and 
Wieckert. 

By Prof. von Bezold: That the three committees as above appointed 
are empowered to add to their number by co-opting new members with- 
out power of voting, and that if a vacancy occur in the members of a 
committee, the committee sball have the power to fill up such vacancy 
subject to confirmation by the International Association. 


The members of the International Council of Academies were 


entertained to a complimentary banquet by the Lord Mayor 
on Tuesday evening. 


Keyham College open to Private Students,—The following 
statement has been issued by the Admiralty : — 


Owing to recent changes the accommodation at the Royal Naval 
Engineering College is now more than sufficient for the number of engi- 
neer cadets under training for H.M. Navy. In view of the exceptional 
opportunity for training in marine engineering and naval architecture 
which is afforded by the course, combining as it does theoretical study in 
the college with practical work in the dockyard, the Admiralty have made 
arrangements for the admission of a limited number of supplementary 
cadets as private students over and above the number of cadets entered 
for the service. Students so admitted will have the same advantages as 
the ordinary engineer and constructor cadets in respect both of the college 
residence and training and of practical work in the dockyard, without 
being under any obligation to enter His Majesty's service at the end of 
their period of training. The course of training taken by the students 
will be the same as that laid down for engineer cadets or cadets of naval 
construction, and will last for the same period, but it will be open to them 
to withdraw at any time. On the completion of the training no 
employment can be guaranteed, but in the event of vacancies occurring 
among the engineer cadets owing to exceptional causes, an opportunity 
will be given to the private students to compete for such vacancies, and, 
if selected, they will be eligible for commissions in the Royal Navy under 
the same conditions as the engineer cadets. They will also be eligible 
for admission at the end of the course to the Royal Naval College, 
Greenwich, under the conditions applicable to private students generally. 


They will be required to pay a fee of £75 per annum to cover the cost of 
board and reaidence in the college, tuition and practical instruction in the 


instalments at the beginning 


yard. The fee will be payable in three equal 
of each term. While under training they will be under the same regula- 
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tions as to discipline, uniform, pay, leave, &c., as apply in the case of 
ordinary cadets. No student will be admitted without satisfactory 
evidence of character and of general education and ability to profit by the 
college training. A copy of the regulations affecting engineer cadets and 
of the syllabus of instruction can be obtained on application to the 
Secretary of the Admiralty. As only a small number of private students 
can be admitted, application should be made immediately, in any case 
before June 7. 


The Electric Lighting Acts.— We referred in our issue of 
April 29th to the fact that the St. Pancras Borough Council 
was convening a conference of local authorities in order to dis- 
cuss the question of petitioning the Board of Trade for the 
repeal or modification of clause 17 of the Electric Lighting 
Act, 1882, and clause 77 of the Electric Lighting Clauses Act 
of 1899. It has now been arranged that this conference shall 
take place to-morrow (Saturday) at the St. Pancras Town Hall, 
Pancras-road, N.W., at 12 noon. The object of the conference, 
as Officially set forth, is :— 

To consider as to the advisability of petitioning the Board of Trade to 
promote legislation for the repeal or modification of the undermentioned 
and similar clauses in the Electric Lighting Act and Electric Lighting 
Orders, so as to prevent actions being taken against undertakers unless 
serious damage or nuisance is occasioned through the carrying on of their 
works, and also for empowering the undertakers in that event to com- 
pulsorily acquire the interests which are affected thereby, via. :— 

Clause 71, St. Pancras (Middlesex) Electric Lighting Order, 1883— 
* Nothing in this order shall exonerate the undertakers from any indict- 


ment, action or other proceeding for nuisance in the event of any 
nuisance being caused by them.” 

Clause 17, Electric Lighting Act, 1882—'* In the exercise of the powers 
in relation to the execution of works given them under this act, or any 
licence, order or special act, the undertakers shall cause as little 
detriment ard inconvenience and do as little damage as may be, and shall 
make full compensation to all bodies and persons interested for all damage 
sustained by them by reason or in consequence of the exercise of such 
powers, the amount and application of such compensation in case of 
difference to be determined by arbitration." 


The Manchester Section of the Institution of Electrical 
Engineers. —In the fourth report of the Manchester Section of 
the Institution of Electrieal Engineers it is stated that the 
meetings were well attended, the average number present 
being about 187, as against 118 last year. The membership is 
now as follows: 73 members, 180 associate members, 194 
associates, 102 students; total 549, the total membership 
last year being 472. The students’ section has a membership 
of about 250, and three meetings have been held at which the 
average attendance was 100 members. An interesting depar- 
ture was the joint meeting with the Liverpool Engineering 
Society at Liverpool. About 120 members availed themselves 
of the opportunity kindly afforded by Messrs. the British 
Westinghouse Electric and Mfg. Co. of inspecting the works of 
the Mersey Railway Co., and thanks are accorded to these two 
companies for the facilities given the visitors for a complete 
examination of the whole of the equipment. Regarding the 
central institution for the scientific societies of Manchester, 
the committec have nothing further to report except that the 
question is under the consideration of the joint committee. 
The report concludes with an expression of thanks to the 
council of the Owens College and to Dr. Schuster in allowing 
the use of the new physical laboratory for the meetings of the 
section. A list of the council for the session 1904-5 was 
published in our issue for April 15th. 


British Association.— The preliminary arrangements in 
connection with the British Association meeting at Cambridge 
this year, which commences on Wednesday, August 17th, and 
concludes on Wednesday, August 24th, has now been pub- 
lished. The sectional officers include the following :— 


Section A: Mathematical and Physical Science—President: Prof. 
Horace Lamb, F.R.S. Vice-Presidents: C. Vernon Boys, F.R.S., Sir 
John Eliot, F.R.S., Prof. A. R. Forsyth, F.R.S., Prof. J. J. Thomson, 
F.R.S. Secretaries: C. H. Lees (Recorder), A. R. Hinks, R. W. H. T. 
Hudson, W. J. S. Lockyer, A. W. Porter, W. C. D. Whetham, F.R.S. 

Section G: Engineering—President: Hon. C. A. Parsons, F.R.S. 
Vice-Presidents: Col. R. E. Crompton, C.B., C. Hawkesley, Prof. B. 
Hopkinson. Secretaries: W. A, Price (Recorder), W. T. Maccall, J. B. 
Pearce. 

Prof. Sydney Young, F.R.S., will be President of Section B (Chemistry); 
Prof. William Smart, President of Section F (Economie Science and 
Statistics); and the Right Rev. the Lord Bishop of Hereford, President of 
Section L (Educational Science). 


The first dae meeting will be held on Wednesday, 
August 17th, at 8:30 p.m., when the Right Hon. A. J. 
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Balfour, D.C.L., M.P., F.R.S., President-Elect, will assume the 
presidency, and deliver an address. On Thursday, August 18th, 
at 5 p.m., a lecture will be given by the Registrar (Mr. J. W. 
Clark) on “The Origin and Growth of the University of 
Cambridge." Other lectures will be delivered on Friday, 
August 19th, and Monday, August 22nd, but they are not of 
electrical interest. Sectional meetings will be held on Thurs- 
day, Friday, Saturday, Monday and Tuesday, and on the 
Saturday also visits to places of interest in the neighbourhood 
will be made. The Guildhall, Cambridge, will be the Reception 
Room. Tickets may be obtained at Burlington House from 
July 4th until August 11th. After this date application must 
be made in the Reception Room, Cambridge. 


Incorporated Municipal Electrical Association.— We are 
now able to give a complete programme of the ninth annual 
convention of the Incorporated Municipal Electrical Associa- 


tion, which will be held at Derby, Nottingham and Sheffield 
from June 29th to July 2nd. 


Wednesday, June 29th. 

MEETING aT DERBY, at 10 a.m., at the Technical College, Green-lane, 
Derby. (Note.—Members staying in Nottingham will leave from the 
Midland station at 9:5 a.m., due at Derby at 9:34 a.m., returning to 
Nottingham by an ordinary train.) The Worshipful the Mayor of Derby 
(Councillor B. Boam, J.P.) and the members of the Electricity and Tram- 
ways committees have kindly consented to be present and welcome the 
Association. Presidential address by Mr. T. P. Wilmshurst, chief elec- 
trical engineer, Derby. The following Papers will then be read and 
discussed :—(1) ‘‘ The Commercial Practicability of Electric Traction by 
Surface Contacts, by Mr. C. E. C. Shawfield, chief electrical engineer, 
Wolverhampton ; (2) ** The Organisation and Management of a Central 
Station Meter Department," by Mr. A. J. Cridge (associate), She ffield. 
12:45 p.m.—Cold luncheon at the Royal Hotel. 2:35 p.m. (Midland 
station).— Excursion to Chatsworth House and Haddon Hall, by the 
invitation of the Mayor and Corporation of Derby. Ladies accompanying 
members and visitors are invited to join this excursion. Invitations will 
be issued direct by the Corporation. The electricity station and Osmaston- 
road car shed of the Derby Corporation will be open for the inspection of 
members and visitors at all times throughout the convention. The works 
of the Brush Electrical Engineering Co., Loughborough, will also be open 
for inspection during the convention. 


Thursday, June 30th. 


MEETING Ar NorriNGHAM, at 10:15 a.m., at University College. (Note.— 
Train leaves Derby, Midland station, at 9 a.m., due at Nottingham at 
9:25 E The Right Worshipful the Mayor of Nottingham (Councillor 
A. Page, J.P.) has kindly consented to be present to meet and welcome 
the Association. Thefollowing Papers will then be read and discussed :— 
(1) * Polyphase Sub-stations; their Equipment and Working," by Mr. 
S. L. Pearce, chief electrical engineer, Manchester; (2) ‘‘Some Notes 
on the Bristol Electricity Works Fire," by Mr. H. Faraday Proctor, chief 
electrical engineer, Bristol. 1:15 p.m.— Cold luncheon at the George 
Hotel 2:30 p.m.— Special cars will convey members and visitors to the 
electricity stations and refuse destructor, after which a visit will be paid 
to the Trent Bridge car depot and repairing shops. (Note.— Members 
who so wish can afterwards visit the Nottingham exhibition, which is 
being held in grounds adjacent to the car depot.) The Association dinner, 
followed by a smoking concert, will be held at the Mechanics’ Institute, 
Nottingham, at 6:30 for 7 p.m. (evening dress). For the convenience of 
those coming from Derby, dressing-room accommodation will be provided 
at the George Hotel, where visitors’ luggage may be deposited on arrival 
in the morning. The last train for Derby leaves Nottingham, Midland 
station, at 11:30 p.m. 

Friday, July Ist. 

MEETING aT SHEFFIELD, at 10:15 a.m., at the Town Hall, by kind 
permission of the Right Hon. the Lord Mayor. (Note.— Train leaves Not- 
tingham, Great Central station, at 8:59 a.m., due at Sheffield 9.52 a.m. 
Train will leave Derby, Midland station, at 8:45 a.m., due at Sheffield at 
10 a.m.). The Right Hon. the Lord Mayor of Sheftield (Councillor J. R. 
Wheatley, J.P.) has kindly consented to be present to meet and welcome 
the Association. The following Papers will then be read and discussed :— 
(1) *Boiler House Economies," by Mr. R. S. Downe, chief electrical 
engineer, Southport; (2) “The Financial Position of Municipal Elec- 
trical Undertakings," by Councillor J. R. Blakeway, chairman of the 
Electricity committee, Southampton. 1 p.m.—Cold luncheon at the 
Royal Victoria Hotel. 2:30. p.m.—Special cars will leave the Royal Vic- 
toria Hotel for the following works :—Visit No. 1: To Messrs. Hadfield's 
Steel Works, Tinsley. (Invitations will be issued direct by Messrs. Had- 
field.) Alternative visits:— Corporation tramways, Kelham Island, and 
Corporation electricity works, Neepsend. (Note.—The Corporation elec- 
tricity works, Commercial-street, which is near the Midland station, 
may be inspecied at any time during the day or evening.) Members will 
return to Nottingham and Derby by any of the ordinary trains. 


Saturday, July nd. 


MEETING AT Dersy.—The annual general business meeting of the 
Association will be held at 10:30 a.m. in the Technical College, Green- 
lane, Derby, when all members, associate members and associates are 
5 requested to attend. Corporation delegates other than mem- 

ers are invited to attend this meeting, but are not entitled to vote. 
(Note. — Train leaves Nottingham at 9:42 a. m., due at Derby 10:18 a m.) 
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Agenda. — (1) Election of President for 1905. (2) Place of meeting for 
Convention, 1905. (3) Election of officers and Council for 1905. (4) 
Annual report of the Council. (5) Balance-sheet for year ended Decem- 
ber 31, 1903. (6) Presentation of associates’ prize. (7) Any other com- 
petent business. A special general meeting of the Association will be 
held immediately after the business meeting for the purpose of considering 
a proposed revision of the articles of association with regard to qualifi- 
cations for membership,” details of which will be previously sent to the 
members. It is suggested that the members should spend the week-end 
at Matlock Bath, the Royal and the New Bath hotel3 being recommended. 


Electrical Trade Section of the London Chamber of Com- 
merce.—At the last meeting of this section several matters of 
interest to the electrical industry were dealt with. The sec- 
tion considered and generally approved the provisions of the 
Supply of Electricity Bill—subject to slight modifications on 
points of detail—as being a necessary measure which will have 
the effect of removing the difficulties which have arisen in the 
past in the development of the electrical supply industry. 
(The Council of the Chamber subsequently endorsed the 
views of the section and resolved to address the President 
of the Board of Trade expressing the hope that in view 
of the urgency of legislation on the lines of the bill, 
the Government might see its way to grant facilities for 
its passage during the present session of Parliament.) A 
discussion also took place with regard to certain draft 
regulations arising out of the report of the Departmental 
Committee on Electricity in Mines, which, it was suggested, 
would affect the electrical industry generally as well as the 
mining industry in particular, and might also become the 
basis of future regulations affecting the whole electrical 
industry. A resolution was passed (and has since been con- 
firmed by the Council of the Chamber) to the effect that the 
attention of the Home Office should be called to the matter, 
with a request that any draft-proposed regulations which may 
be under consideration may be submitted to the Chamber in 
order that the electrical section may have an opportunity of 
considering the same and submitting their remarks to the 
Home Office before the regulations are put into force. 
The Valuation Bill, as affecting electrical and other large 
industrial undertakings, was also considered. Certain general 
objections were made to the bill, more especially (a) that it is 
unsound in principle that a great spending authority such as 
a county council should itself be the valuation authority, (b) 
that the bodies which will control the assessments are them- 
selves competing with traders, (7) that the valuation authorities 
will appoint expert valuers, and that there is no security 
under the bill that the system of payment according to the 
amount of the assessment secured by their efforts will be dis- 
continued, (d) that there is no machinery by which a ratepayer 
can appeal to a competent independent court. It was agreed 
to co-operate with other sections of the Chamber in giving 
effect to the views of the section and bringing them before 
Members of Parliament. The Council of the Chamber subse- 
quently referred the matter to its General Purposes com- 
mittee for early action. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


THURSDAY, June 9th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

4 p.m. Annual General Meeting at 92, Victoria-street, Westminster. 
This will be followed by a special General Meeting to confirm: 
the alteration in the Articles of Association passed on May 19th. 

Farapay Society. 


8 p.m. Meeting at the Institution of Electrical Engineers, 92, Vic- 
toria-street, S.W. Papers to be read: (1) The Hard and Soft 
States in Metals," by G. T. Beilby ; (2) * The Electric Furnace: 
Its Origin, Transformations and Applications," by A. Minet. 


FRIDAY, June 10th. 


PuysicaL Society. 

8 p.m. Meeting at the Royal College of Science, Exhibition- road, 
South Kensington. Agenda :—(1) *' Projection of the Indicator 
Diagrams of a Petrol Motor,” by Prof. H. L. Callendar, F.R.S. ; 
(2) A Model Illustrating the Propagation of a Periodic Electric 
Current in a Telephone Cable and the Simple Theory of its 
Operation. by Prof. J. A. Fleming, F.R.S.; (3) Exhibition of a 
Gyroscopic Collimator, by M. E. J. Gheury. 
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POWER STATION DESIGN.* 


DISCUSSION. 
(Concluded from p. 227.) 


Thursday, May 12th. 


Mr. A. VENNING oriticised the statement in the Paper that the whole 
power station might cost even more than £40 per kilowatt. A small 
station with 100kw. sets would run out at £26 or £27 per kilowatt for 
buildings, and for plant £35 per kilowatt. On the other hand, in a large 
station, the plant iteelf would only cost £18 per kilowatt with slow-speed 
engines, and the buildings might figure out at £5 or £6 per kilowatt. 
This could not be called extravagant for a station with slow-speed engines 
and built on fairly good lines. A station using turbines was now being 
built where the total cost would run oat to £14 or £15 per kilowatt, and 
the buildings would only cost £2 per kilowatt out of this. With regard 
to the economy of production and reliability of supply, the authors had 
quite lost sight of organisation. ‘There was a great diversity of opinion 
on the question of steam piping. Naturally everyone wished to go by the 
shortest possible way, but where there was one header running parallel 
to the boilers and divided into sections, all the sections should be coupled 
together, for there might be a unit at one end of the header which was 
out of order for the time being, and if the sections of steam pipe were not 
interconnected the section serving the unit which was out of order was of 
no use in serving the remaining units. In the Neptune Bank station 
the authors had placed a chimney at each end of the station with econo. 
misers, but this was the very thing which it was stated elsewhere in the 
Paper should be avoided. The economisers, also, had been placed right 
under the wall, and he doubted, in case of a breakdown, whether it would 
be possible to get the tubes out to replace them. The Paper also drew 
attention to the mixture of plant seen in stations, yet in this very station 
there were four or five different types of prime movers, viz., high-speed 
three-crank, slow-speed four-crank and turbine. The question of steel 
frame structures for the buildings was all right ar far as it went, but in 
certain localities it would be found that the borough surveyor had drawn 
up & set of regulations in connection with this, and if he put up a steel 
frame structure he would be breaking his own regulations. Concrete 
would be decidedly more expensive than brickwork. With regard to 
corrugated iron he did not think many people would tolerate a tin build- 
ing in & nice locality in London for instance. Even in the Yorkshire 
power scheme, where capital expenditure had been kept to the very 
lowest, they had rejected corrugated iron.  Uralite, however, might 
be used in connection with cheap power stations, because it was 
non-conducting and stood the weather very well indeed and was 
cheap in the first instance. There was nothing new in a right- 
angle station. In 1890 a 20,000 m.r. station had been put down 
in Boston, U.S.A., and another was built by the Edison Company in 
the same city—viz., the Albany-street station. Furthermore, at the 
latter station, the workshop, offices and other buildings were put 
quite apart from the generating station. The basement seemed a sore 
puint in the Paper, but the basement had originated with James Watt 
when he put the condensing plant below the floor in his earliest engines, 
and it had been maintained in the textile industries. In American elec- 
tric light stations it had been found to be cheaper to do this than to have 
a long trench for foundations and to timber the whole lotup. There was 
a decided advantage in a basement over either trenches or wells or pits. 
Trenches were usually simply receptacles for rubbish and dirt. It was 
sometimes thought that trouble would arise in basements through the 
water affecting the vacuum, but this idea was through want of knowledge 
of condensers. It was very well known that the water re-evaporated in 
the vacuum, and there need be no trouble on that point. He certainly 
thought, however, that the condensing plant was far better placed above 
the floor. It was quite as good looking asa mair engine, so why should 


o Paper by Messrs. C. H. Merz and Wm. McLellan before the Institu- 
tion of Electrical Engineers. See The Electrician of April 29th, p. 49, 


May 6th, p. 88, May 13th, p. 135, May 20th, p. 185, and May 27th, p. 225. the Newcastle Company was working partly with reciprocating engines 
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it not be placed there? He though the arrangement of the roofs in the 
Carville station was a bad one, there being no less than seven or nine 
spans. Consequently, there were four valleys, and as these were the 
most expensive part of a building, he thought it was possible to have 
extended the roof and made it run parallel with the bricks, and so have 
had simply one valley with a proportionately lower cost. This arrange- 
inent of the authors might have been caused by the flues, but if these 
were supported by the roofs it was a bad design. The whole question 
of an economiser was whether it economised or not. Where coal was at 
4s. 6d. to 6s. per ton it did not pay to put in economisers ; but when coal 
cost 15s. or 16s. per ton, an economiser was certainly a valuable addition 
to any plant. But in many economising plants too many tubes were put 
in. If half the number of pipes were used and a feed heater, it would be 
a far better arrangement and cheaper. The authors were mistaken in 
saying that the American practice was to omit economisers; 25 or 
30 years ago economisers were put in, and one of the first was at the 
Albany-street station, Boston. In some Yew York stations economisers 
with 8,000 or 10,000 pipes were installed. Another point was that in the 
early days they simply took the feed water from the city mains where in 
the winter the water was below freezing point. It would never have done 
to put that direct into the economiser, so the heater was applied and the 
water was put in comparatively warm. They were toid that the founda- 
tions for turbines were cheap, but they should not be led away by this. 
With vertical turbines of large size only a small space was required, but 
this was not so in the case of parallel turbines. One point worth 
mentioning was that with vertical turbines of small size existing works 
could be extended without any alteration in the existing foundations. 

Mr. W. H. PATCHELL said that although this was one of the most 
interesting Papers he had ever read, it was disappointing because of the 
want of facts contained in it. The Paper told how to put down stations 
for a low price per kilowatt, but there were not two lines to say what a 
station had actually cost nor what the running costs had been. The 
question of buildings he had followed with some interest. The Paper 
suggested a steel structure with possibly a corrugated iron screen. In 
Loudon this was not permitted, and, indeed, he (Mr. Patchell) had not 
been allowed to go as far as he would like to. He had wanted to adopt 
this principle some years ago to a certain extent, but the London County 
Council would not have it. A steel building, they said, was not a 
permanent building, and they could only grant a temporary licence for 
such a structure. Just at that time the Tower Bridge was opened, and as 
this was a steel structure he asked the Council if the sanctioning of this 
had been an oversight. With regard to foundstions, it was not right to 
say that there should not be a basement. In stations with which he had 
been connected the foundations had had to be dug out in order to get the 
proper strata to stand tue machinery upon, and it was then cheaper to 
have a basement. The remarks in the Paper as regards switch gear were 
very interesting, and he hoped the authors would have something more to 
say of tneir practical experience with switch gear, and more particularly 
with regard to excess and time relays. He was looking for a good time 
relay now. One which was sent him a few days previously certainly 
opened the main switch a certain number of seconds after the short, but 
even if the short were removed before the switch opened, the time arrange- 
ment went on m.rrily and the switch opened all the same a few seconds 
later. 

Mr. H. L. LEACH wanted further information as to costs. He also 
asked if the figures in the Paper referred to units generated or units sold. 
He presumed they were units generated. He exhibited the table below, 
in which for the Newcastle-on-Tyne Company the coal figure worked out 
at 0: 15d. per unit generated, with the fairly low load-factor of 13:98 per cent. 
Messrs. Merz and McLellan estimated the same 0°15d. with a load-factor of 
30 per cent. Bradford worked out at 0:234d. with 20 per cent. It would 
be interesting if the authors would give some figures as to what output 
their curves were based upon. He presumed they were based upon the 
Carville power station. The question of steam piping was a very important 
one. Very few central station engineers would agree to work on what 
might be called a watertight compartment system —i. e., special boilers for 
special units of plant. He did not think the authors had given sufficient 
consideration to the use of reciprocating engines. As a matter of fact, 
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Table showing Relative Cost per Unit Generated in London and Provincial Electricity Works. 


Per unit generated. 


Works costs. 


Year of ' Station. Units ` - -—=—-— — eo —-—]| Load- | Cost per 
Working. generated. Oil, water w Repairs,’ Engine room | Int. & dep. Total factor.| kw. 
| | and stores. 88. pepe costs. at 10%. | costs. 

555 3 "e" „5 ee „ Bosco tg CES aes 
| d. d. d. d. d. d. d. X £ 
.. Nerz and McLellan ............ ^ 0:150 0020 0044 | 0-036 0:250 0:275 0525 80:00 30 
1902 Newcastle-on-Tyne Co. .......... * 1,345,786 , 0:150 | 0:023 0:082 | 0:105 | 0:360 1187 1 547 13:98 51 
1902 Bradford Corporation............ 10,125,189 | 0:234 0:045 0:072 | 0-117 | 0:468 | 0:498  |0-966 | 20-93 33 
1902-3 Brighton Corporation ............ * 8,122,966 0:603 | 0:060 0:187 ; 0170 . 1:020 0-701 1:724 | 17:38 43 
1902-3 Edinburgh Corporation .......... 10,196,954 ! 0:246 ! | 0-035 | 0:070 | 0-194 0545 | 0908 1.453 1431 37 
1902-3 Glasgow Corporation ............ 18,197,612 0-226 | 0-043 | 0-122 | 0:252 0:648 0-748  |1:391| 14-01 33 
1902.3 Leeds Corporation * 5,931,533 ' 0:210 0:023 0:127 | 0:105 0:465 1:533 1998 12:31 43 
1902 Liverpool Corporation .......... *25,762,314 |. 0:333 0:054 0135 | 0:117 | 0:639 , 00623 1:262; 25°11 32 
1903 City of London Co............... *17,419,352 | 0°374 0:026 0161, 0297 | 0-858 i = P | 12:26 2 
1902 City of London Co... .......... *17,676,786 ! 0:472 0:040 0:176 | 0:304 | 0-992 1:633 2:625' 12-07 66 
1902 St. James’ and Pall Mall Co. 7,338,971 0601 0:064 0:176 | 0:185 1:026 1.079 2:105 ' 17:69 61 
1902 | City and South London Railway ..: t 3,781,087 | 0:310 , | 0:046 0056 0:028 0:440 iz |o. 49320 S 


Aote.— The figures for interest and depreciation and cost per kilowatt refer only to cost of land, buildings, machinery and plant. * Caleulated 
from units sold at the following efficiencies of distribution :—Newcastle, 75 per dent.; Brighton, 85 per cent.; Leeds, 75 per cent.; Liverpool, 
90 per cent.; City of London, (1903) 85 per cent., (1902) 80 per cent. t For half-yea: ended June 30, 1902, 


THE ELECTRICIAN, JUNE 8, 1904. 


239 


and parily with turbines, and this showed that good results could also be 
obtained with reciprocating engines. The results at Bradford also indi- 
cated the same thing. He agreed with the authors, however, as to the 
advantages of turbines. The use of mechanical stokers was not viewed 
favourably in the Paper, but he disagreed with this for many reasons, and 
chiefly on account of the smoke question. 
Mr. C. H. MERZ, in reply, said that the kind interest which had 
been taken in the Paper was the more gratifying because the Paper had 
only consisted chiefly of the compilation an1 discussion of a series of 
principles, the correctness of which most engineers would naturally be 
prepared to admit. These principles, however, if individually admitted, 
had not previously been classed together and analysed and arranged in a 
form which the authors had endeavoured to do, and especially not for a 
station of as large a capacity as those which had been discussed. The 
authors did not certainly claim in any way that they were pioneers in 
central station design, or in any particular design. They had shown 
specially the design of a station by Messrs. Sargent and Lundi, the 
eminent American engineers who had designed Mr. Insull’s station at 
Chicago. These gentlemen, who had probably designed more central 
stations than anyone, had adopted in all essential features the same 
arrangement that had since been adopted at Carville. It was difficult 
for & manufacturer, or, indeed, for any engineer who had not actually 
had to consider the design of & whole station, to realise clearly the relative 
importance of the various components both from a technical and a com- 
mereial point of view. Needless to say, a manufacturer's opinion as to 
an individual piece of apparatus was of great value ; but, when it became 
a question of assembling apparatus in a station, other considerations 
than the cost or the degree of efficiency of a particular piece of apparatus 
naturally stepped in. For instance, it was of no interest to hear from one 
manufacturer that he could supply switch gear equally efficient and at 
balf the price of that of another manufacturer, if, when that switch gear 
was assembled and put into a sub-station or generating station, it 
resulted in a large expenditure of extra capital on the buildings. For 
this reason they were particularly indebted to those engineers—Mr. Jenkin, 
Mr. Patchell, Mr. Steinitz and Mr. Venning—who had actual experience 
of the design of large stations, and who had been good enough to 
express their views, and to criticise the Paper. The curves, which 
had been much discussed, had been drawn to be sufficiently near for pur- 
poses ofdesign. They did not represent ideal figures. The figures quoted 
had only been mentioned in order to show how the curve was drawn, and 
he might say that, unquestionably, they would get considerably below 
these figures at Carville—in fact, they had already got below them in 
the comparatively old Neptune Bank station. The same applied 
to the figure of £30 per kilowatt. In passing he might mention that, 
on Mr. Leach’s table, there was shown the figure of £51 per kilowatt 
for the costs of the Newcastle-on-Tyne undertaking. In a company 
which had grown as rapidly as the Newcastle-on-Tyne Company, 
the difference between the costs at the beginning of the year and at the 
end of the year were so enormous, and the difference between the load- 
factors and the outputs so large, that no published costs were of very 
much value. Major-Gen. Webber and other speakers had asked the 
authors to give the actual figures at Newcastle-on-Tyne and Major-Gen. 
Webber bad also been good enough to allude to the figure of £20 per kilo- 
watt which had been given by himself (Mr. Merz) in evidence before a 
Parliamentary Committee two years ago. It was not thought that at the 
present moment it was quite in the interests of the companies whose designs 
and figures had been used, nor was it entirely fair to manufacturers, that 
they should give the actual costs per kilowatt which were expected or had 
been obtained at Carville, but this much could be said—namely, that the 
figures were very much below £20 and also that the running costs would 
be very much below the figures in the Paper. The authors agreed with 
Mr. Addenbrooke who mentioned that the coal line in the curve ought 
really to rise where a low load-factor was reached. It had already been 
explained that this chart was only drawn with the idea of getting a general 
view of the question and not with the idea of being theoretically accurate 
down to the very lowest fraction of a penny. The authors were very 
much interested also in the various remarks as to the relative costs of 
gas engines and steam engines, and particularly in those of Mr. Adden- 
brooke, who referred to the use of gas engines in the South of England. 
Ot course, they were not prepared to say that under all conditions and in 
all localities steam would be better than gas; but it was hardly neces- 
sary to say that, in their opinion, it was certainly better in the case of a 
power station located on the Tyne. The essential difference in the two 
designs shown by Mr. Jenkin and the design of the two stations shown 
by the authors was that in the former there were several generating units 
supplied from one ateam main or two duplicate pipes, in which case, of 
course, there was & ring main. In the design which had been put forward 
in the Paper, the essential point was that one large unit was coupled to 
its own boilers, and not that there should be a group of boilers feeding a 
group of engines. Yet it seemed to the authors that, in cases where 
smaller units had to be adopted and where, therefore, several boilers 
might have to feed several engines, the advantages of a right-angled 
boiler house were a good deal reduced. The authors agreed with 
Mr. Steinitz and also Mr. Patchell that basements came naturally 
in the design of some stations. Nevertheless, they did think that 
if that was the case, the basement, unless it was a very deep one, 
should be left open, and only a gallery put round the turbines or the 
engines, leaving all the pipes and everything ‘else open to view. Mr. 
Venning had rather missed the point in the Paper in this respect, and 
had assumed that, because they objected to basements, they liked 
trenches. What they had wanted to do away with was obviously both of 
them. Mr. Kilburn Scott had talked of a two-storey boiler house and 
engine room, and had been good enough to send him privately a sketch 
of what he had advocated. But the authors could not say that the 
artangement appealed very much to them. Mr. Scott proposed to put a 


concrete floor between the base of the turbine and the dynamo part of it, 
and thus entirely separate the two; but the difficulty of not being able 
to get an overhead crane over all the steam machinery, which was the 
part that needed most repairs, was very great, and no engineer would 
adopt such a design. 

Mr. PATCHELL: Is that on the turbine that the repairs are so heavy? 

Mr. MERZ: On the steam machinery. 

Mr. PATCHELL: I though the point was that there were no repairs 
on the turbine. 

Mr. MERZ: The turbine is part of the steam machinery, and it is the 
steam machinery as a whole that requires more repairs than the electrical 


gear. 

Mr. SCOTT said he had left a space all round the generator which 
could be covered up with iron plates which could be removed so that a 
crane could be let dhrough to the bottom floor. 

ih MERZ: In that case it practically becomes a gallery round the 
turbine. 

Mr. SCOTT : I do not agree with that at all. 

Mr. MERZ, continuing, said that Mr. Venning and Mr. Patchell had 
criticised the suggestion in the Paper that money should not be spent 
in bricks and mortar. They could see that in certain cases the reputa- 
tion of the engineer might depend more upon the external architecture 
of his building than upon his costs, but they would wish to point out 
specially that a limit had been put upon the scope of the Paper by saying 
that it essentially covered power station design—in other words, the 
design of stations supplying large areas-—and one of the assumptions | 
which it was fair to make was, therefore, that the station should be 
outside the town where land was cheap and where all the advantages of 
the so-called power scheme could be had. In such cases they certainly 
still thought that the use of corrugated iron was not only the most 
economical, but lent itself to extensions and alterations in & way that 
bricks and mortar could not possibly do. Mr. Venning mentioned the 
question of using concrete instead of brick work, but this was quite a 
misunderstanding; they had not recommended that. In connection with 
the rating of plant the authors entirely agreed with the remarks of 
Mr. Steinitz, and were therefore necessarily at variance with Mr. Dykes, 
who had suggested that it was hardly correct to state that the 
steam engine had a greater overload capacity than the gas engine, 
in view of the fact that gas engines need not always be operated 
up to their full-load capacity. This was perhaps a prevalent view 
and an ordinary way of making comparisons as to capital costs 
between gas engines and steam engines, but it was obviously not 
the right one, because if a steam generator could give 50 per cent. 
overload for two hours it increased the capital costs very little no matter 
what its economy. When dealing with stations which had to supply with 
a 100 per cent. load-factor the question was somewhat modified, but of 
course no power supply scheme could hope to have such a load-factor, 
and with ordinary load-factors the question of overload capacity was one 
which would help in the reduction of the capital cost, which had been 
shown was at least one-half the total cost of production, to a greater 
extent than any other feature. The authors thought that this section of 
the Paper was the one which had been least criticised, but they certainly 
considered it the most important. Mr. Jenkin called attention in this 
connection to the fact that he thought it was necessary always to have 
two spare units, one unit which could be undergoing a regular overhaul 
while the other spare unit would act as a stand by to the running units. 
But they hardly considered this necessary under the usual conditions of 
power supply, which were that a station had not to operate up to its 
peak load for more than three months in the year, and during those three 
months only for two hours a day. They thought that in a station operating 
under these conditions the overload capacity of the machines was well 
able to take care of the sudden breakdown of one unit, as in such a 
station it might be assumed that the plant was put into thorough working 
order before the heavy season came on. If, however, it was necessary 
under certain conditions, as it no doubt was, to have two spare units 
su th as had been described, they did not think it was necessary to reduce 
the size of the units as much as was sometimes done. At first sight, it 
would seem more economical in capital cost to provide two spare units 
out of a total of eight than two out of a total of five. But a little calcula- 
tion would show that this was not so. Take an ordinary station for 
power supply purposes, having a maximum load of 3,000kw. In one 
case eight 500kw. machines could be put in, six giving the necessary 
3,000kw. and two spare, or five 1,000kw. machines, three giving 3,000kw. 
and the other two spare. But it would be found that the five 1,000kw. 
units cost less to instal than the eight 500kw. machines, and the annual 
cost would also be less. The saving would be very great because, 
especially with steam turbines, of the saving in labour by the adoption 
of bizger units and the saving in coal. Mr. Jenkin also referred to the 
advisability of operating auxiliaries from the ’bus bars and not from the 
individual units direct. The authors would like to discuss that matter further 
because they were of the opinion that considerable economy in capital 
was possible by operating auxiliaries direct from the unit and not going in 
for the elaborate switch gear necessary for stationary transformers operated 
from the bus bars, but there was hardly time to do so. With regard to 
switch gear, they quite appreciated the pioneer work done by Mr. Andrews, 
and, needless to say, they regretted, with Mr. Andrews, that, when they 
had to advise upon the switch gear at Newcastle, an English manufac- 
turer could not be found who could show a switch capable of dealing with 
the loads which had to be dealt with. It was not certain that they would 
have asked to see such a switch which had been actually adopted on a 
large scale, but i$ was not even possible to see a model in a manufacturer's 
works. It seemed to the authors that if manufacturers wanted to go in 
for large switches, it would not be a very expensive thing to make, at any 
rate, one complete sample. To close contracts on the basis of designs 
having to Le submitted and criticised and altered was almost an impossi- 
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bility when time was an essential element in the case. Mr. Jenkin had 
referred to the desirability of operating the switch gear mechanically 
instead of electrically. But in all cases of automatic overload it was 
necessary to trip the switches electrically, and therefore there could not 
be much objection to also putting them in electrically. Mr. Patchell had 
asked for further information as to overload relays and reverse-current 
relays. Only this much could be said—viz., that at the present moment 
no combination of an overload relay and reverse-current relay would 
satisfactorily protect à system against faults. It was impossible to get 
any overload relay or reverse-current relay operating at the two ends of a 
feeder, for instance, which, under certain conditions, would not come out 
when it was not wanted to and which would always come out when it was 
wanted to. Therefore the authors were sorry to say that the only 
conclusion was that at the present moment there was no relay on the 
market which would fulfil all the requirements. 


Mr. Merz has also sent us the following reply to some of 
Mr. Venning’s remarks, with which there was no time to deal at 
the meeting :— 


Mr. Venning also referred to the drawing showing the general arrange- 
ment of site at Neptune Bank, and criticised the placing of chimneys at 
each end of the station which might be considered as interfering with 
extensions. On referring again to the site arrangement, however. it will 
be seen that there is no more room for extension on this particular site. 
As soon as the company obtained another site it was decided to finish off 
this station and not to extend it any fuxther. With regard to the variety 
of prime movers at Neptune Bank. one of the requirements which were 
laid down as essential features of correct design was that due considera- 
tion should be given to possible changes in the type of prime mover. 
Thus, in this case the reciprocating enyines were installed first, turbines 
being installed later, after they had been developed in larger sizes. 
Mr. Venning also referred to a very interesting point—namely, the ques- 
tion of dividing the roof up into a series of spans as against having one 
big span. Up to a certain size, of course, one span is cheaper than two 
or more, but above a certain size it will be found that it is much cheaper 
and more convenient to divide up the roof into narrower spans, especially 
if the arrangement of plant is such that these spans need not all be the 
same height. In any case, if heavy columns and elaborate bracing has 
to be erected to support the bunkers, it is obviously the cheapest possible 
arrangement to avail oneself of these columns to carry a roof span, and 
thus the multiple span roof as against the single span roof naturally results. 


CAPE TOWN CORPORATION ELECTRICITY WORKS 
(Concluded from page 221. ) | | 


The exhaust trench also accommodates: the cables leading 
from the dynamos to the switchboard, which is placed on a 
gallery 10ft. above the engine-room floor line midway 
along one side of the engine room. This switchboard, which 
is of the plug type built by Messrs. Cowans, consists of 
13 enamalled slate panels, upon which the usual con- 
trolling switches, 'bus bars and instruments are mounted 
for controlling the generating sets and feeders. From the 
centre earth panel all panels on one side are positive and 
all on the other negative, machine and feeder panels being 
placed alternately. Three pairs of 'bus bars are provided, and 
by means of plug switches any machine or any feeder may be 
placed on to any pair of bars. In addition to this, each 
machine is provided with an Andrews automatic reverse 
current breaker on one pole, and a single-pole quick-break knife 
switch on the other. The feeders are also provided with quick- 
break knife switches on each pole. The centre panel contains 
a large Weston jlluminated dial station voltmeter, which 
can be plugged on to any pair of bus bars. Edgewise 
voltmeters are also provided for both machines and 'bus 
bars for switching-in purposes. Each machine is provided 
with an edgewise ammeter and Thomson wattmeter, and 
each feeder with an edgewise ammeter. In addition to these 
panels, two street lighting, two station lighting, one power panel 
and one balancer panel are also provided. The power panel 
controls all motors in use at the station, and was supplied by 
Messrs. Cowans, Ltd. The balancer panel and balancers were 
supplied by the Electric Construction Co. There are two of the 
latter machines, one capable of dealing with an out-of-balance 
current of 200 and the other 100 amperes. . Both machines 
are similar in detail, the magnets are compound-wound and 
cross-connected and work continuously at 220 volts. The 
armatures run at a speed of 1,000 revs. per min., and give 200 
to 250 volts on the generating side. In the tests of the 
smaller machine a 50 per cent. overload was applied for two 
hours, and the rise in temperature was 80°F. ; on applying a 
100 per cent. overload for 15 minutes the temperature rose 
through 85 F., and the sparking, at first very slight, dis- 


appeared on a slight change being made in the position of the 
brushes. Subsequently, 1,000 volts alternating current was 
kept on for five minutes between the frame of the machine 
and all live conductors. For this test, the armatures and 
field coils of both machines were connected together and 
pressure applied between these and the frame. The insula- 
tion withstood this test perfectly. In a test under working 
conditions, the compound field coils came into action, and the 
self-regulation was exceedingly close. The 22kw. set also 
came out satisfactorily, but its behaviour under heavy over- 
loads was not so good as that of the smaller set. Considering, 
however, that the Electric Construction Co. had to build the 
machines in an incredibly short time, they are to be congratu- 
lated on having turned out such excellent apparatus. 

A 20-ton overhead hand-power travelling crane of 45ft. span 
by Messrs. Craven Bros. runs the whole length of the engine 
room, and also over the condenser room. 

The condensing plant includes one grease separator of the 
baffle type, through which the exhaust steam is passed before 
reaching the condensers ; one Worthington condenser, with 


steam-driven air and circulating pumps, capable of dealing 
with 20,0001b. of steam per hour; and one surface condenser, 


with electrically-driven air and circulating pump supplied by 
Messrs. Cole, Marchent and Morley, the capacity of which is 
10,0001b. of steam per hour. All the plant is of the firm's 
standard design and is capable of dealing easily with the 
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amount of steam mentioned and running for long periods with 
the minimum of attention. Messrs. Cole, Marchent and 
Morley provided the whole of the exhaust pipework, together 
with sluice valves and automatic exhaust relief valves. The air 
pump is of the Edwards type. The Worthington cooling tower 
is in the form of a cylindrical tower having a diameter of 12ft. 
for a height of 20ft. then tapering down to a diameter of 
10ft. Gin. up to a total height of 80ft. The shell is made of 
steel plates riveted together, the plates being strengthened 
and the circular shape maintained by circumferential angle 
iron rings placed at suitable intervals up the tower. At the 
bottom of the tower is placed a grid consisting of a number of 
wrought-iron bars placed at iin. centres and held in position 
by suitable gauge plates. This grid is for the purpose of 
carrying the filling in the tower. The filling consists of gal- 
vanised iron sheets rolled into pipe form having a diameter of 
4hin. Each of these pipes is 2ft. in length, and they are 
stacked in the tower on the top of the grid just referred to 
until sufficient cooling surface has been provided in the tower 
to obtain the desired cooling results. In the case of the Cape 
Town tower there are eight layers of these galvanised iron 
pipes, all the pipes being interlocked one with the other. The 
water is delivered to the top of this filling and is distributed 
over the same by means of revolving arms, thereby ensuring 
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an equal distribution over the whole of the cooling surface in | to 1,500 amperes. A Seimens electric dynamometer and a 


the tower. A manhole and platform are provided just above 
the top of this distributor for inspection purposes, and the 
tower is also stayed by steel wire guy ropes, the whole being 
carried on good strong concrete foundations. The circulating 
pump was manufactured by Messrs. Gwynne & Co., and is 
driven by asix-pole 60-B.H.P. motor by the Lancashire Dynamo 
and Motor Co. This motor runs at 400 to 500 revs. per min. at 
140 volts and is of the company’s standard shunt- wound type. 
The circulating water is at present drawn from the sea, but 
it is intended, at a later date, to erect the Worthiagton cooling 
tower described above on the present site of the temporary 
shed, as the contemplated extension of the dock area will make 
the present arrangement impracticable. 


— 


shunted ammeter, reading from 0:01 to 1,000 amperes, used 
as working standards, can be checked by means of the standard 
resistances and standard cells on the potentiometer. 


The 
standard of pressure is obtained by taking the average of six 
Clark cells. For working standards, several Weston voltmeters 
are available. Two portable Kelvin testing sete with tripod 
and a set of 50 small portable secondary cells are used for 
making insulation resistance tests of house wiring, &c., but the 
220-volt pressure of supply is generally used in conjunetion 
with these instruments, in preference to the 100-volt portable 
battery. One end of the test room is partitioned off with 
black velvet curtains to form a photometric room, where the 
candle-power of incandescent lamps is compared by means of 
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Layne CABLES IN CAPETOWN. 


A convenient part of the engine room is used as a workshop, 
being fitted up with two lathes, a small side-planing machine, 
drilling machine, emery wheels, grindstone, \c., all driven by 
a motor, | 

The test room issituated on the ground floor, in a convenient 
position with regard to the engine-room switchboard. The 
work carried on here consists chiefly of the calibration of 
consumers' meters, station instruments, and the testing of 
apparatus submitted by electrical contractors for approval. 
For the measurement of current, E.M.F. and resistance, the 
latest form of Crompton potentiometer has been installed, with 
a volt box wound for 750 volts. The standards of resistance 
consist of a four-dial manganin resistance box, with ratio arms 
of 10,000, 1,000, 100 and 10 ohms, and resistance ranging from 
1 to 10,000 ohms; also standard resistances to carry from 1:5 


series or parallel. C ; 
i Mavor and Coulson, is used for charging purposes, current being 


a Kelvin and James White standard photometer. The stan- 
dard of light is a 10 c.p. Pentane lamp. Standard incan- 
descent lamps are also used as working standards. Special 
means have been devised for providing the testing current, 
which is iaken from a battery of 116 Tudor cells of 150 
ampere-hours capacity, located in a well-ventilated battery 
room in the yard adjoining the test room. These cells are 
rated to give à maximum discharge of 60 amperes, the last 
30 cells being connected to a regulating switch. In addition 
to this battery, two large cells are installed each capable of 
discharging at the rate of 500 amperes for one hour; by means 
of a change-over switch these cells can be discharged either in 
A 12kw. motor generator, by Messrs. 


supplied to the motor from the station switchboard at 440 to 
D 
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500 volts. Two enamelled slate panels are fixed in the test 
room, upon which are mounted the necessary switches, 
rheostats, instruments, fuses, &c., connected with the genera- 
tion and supply of testing current. There is also a set of 
resistances for absorbing current at 220 volts, and so 
arranged as to regulate current from 1 to 5 amperes in 10 
4-ampere steps, and from 5 to 50 amperes in 5-ampere steps; 
Carbon rheostats are used to regulate current from the large 
cells. The whole of this testing and standardising plant was 
supplied by Messrs. Kelvin and James White. 

Paper-insulated, lead-covered and steelarmoured under- 
ground mains are used throughout, both for distribution and 
feeders; these were manufactured by Messrs. Siemens and 
Halske, W. T. Glover & Co., Henley's Telegraph Works, and 
others. Messrs. W. T. Glover & Co. supplied 2,230yds. of 
low-tension single diatrine cable, having a section as shown in 
the illustration. They also supplied 8,600yds. of 0:125 sq. in., 
similar to the 1 sy. in., except that the steel, lead and 
paper sheaths were slightly thinner. Another item by the 
same firm was 2,988yds. of 7/18 and 7/16 S.W.G. cable, 
insulated and covered in a similar fashion to the larger cables. 
Messrs. Henley's Telegraph Works Co. have manufactured 
about 15 miles of cable for the Cape Town Corporation, and the 
illustration which we give shows some of this cable being laid. 
The large building is the Standard Bank and beyond it is a 
portion of the General Post Office. 

The system of charging for electricity is based on a sliding 
scale, arranged by means of a parabolic curve plotted upon 
sectional paper, and regulated so as to give a progressive 
decreasing rate of charge per unit. The scale commences 
with a charge of 1s. 6d. for the eighth unit; consumption less 
than 8 units is included in the standing charge of 12s. 4d. 
(10s. net) made for each service. After 8 units have been 
supplied, the rate gradually decreases until the consump- 
tion reaches 1,200 units at ls. per unit. Quantities above 
1,200 units are supplied at a flat rate of 1s. per unit. The 
accounts are rendered monthly, and a discount of 4d. per unit 
is allowed if payment is made during the month following 
that in which the current was supplied. The minimum 
monthly account of 12s. 4d. (10s. net) is payable so long as 
the premises remain connected, irrespective of whether current 
has been supplied or not. Consumers have the option of 
being supplied upon the above terms, or through the double- 
tariff system of charging, When this latter system is adopted, 
a special meter is installed, for which the consumer is required 
to pay the sum of £10 to meet the difference between the 
cost of installing this meter, cable, &c., and an ordinary meter. 
The meter remains the property of the Council. These 
meters are designed to register on two sets of dials, one being 
for day and the other for night consumption, the change over 
of the registering mechanism from one set of dials to the other 
being effected either electrically from the generating station, 
or by means of clockwork in the meter case itself, according 
to the following table :— 


January .. midnight to 6:30 p.m. July . midnight to 4:45 p.m. 
February .. to 6:30 „„ August = to 5:15 „ 
March íi " to 6 5 | September a to 5:30 ,, 
April "V 5 to 5:30 „, | October. a to 6 " 
May um 2 to 5 " November. A to 6:30 „ 
June Vs 2s io 5 E: December „ . to 6:30 „ 


The units registered on the day dials are divided by two 
and added to the night units, and the monetary value obtained 
from the sliding scale, the usual discount, minimum charge, 
&c., apply as in the case of the ordinary consumer. 

It should be noted that the consumer obtains a rebate of 
50 per cent. on his day consumption, and with this system of 
charging the purpose for which the energy is required does 
not affect the cost to the consumer. The ordinary meters in 
use are the Thomson wattmeter and the Ferranti ampere- 
hour meter. The double tariff are ordinary Thomson watt- 
meters, supplied with two sets of dials and change-over 
mechanism, mounted in a specially designed case, and manu- 
factured by the General Electric Co., U.S.A. Upon arrival 
at Cape Town, the meters are fitted with an electromagnetic 
device ; a series cable (7/16), carrying 5 amperes, is run in the 
more important streets, and the magnetic coils in these meters 
are connected in series by it. Twin cable is used for the con- 
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nection from the series cable to the meters. Pressure from 
the supply mains is kept on the meters during the night 
period. In parts of the city where the series cable has not 
yet been extended, “ two rate Aron meters, with self-winding 
time switches, are installed. 

On June 30, 1895, two months after the inauguration of 
electric light in Cape Town, there were about 20 consumers 
with lamps and motors connected to the supply mains, equiva- 
lent to 2,100 lamps of 8 c.p., added to which were 408 lamps 
of 25 c.p., and 30 550-watt arc lamps, erected for illuminating 
the streets. The first motor installed was in July of the same 
year. Consumers were rapidly connected during the first year, 
but in 1897 there was a decided falling off of applicants. The 
method of charging at that time was a flat rate of 1s. 2d. per 
unit net, plus a charge of 3s. per month for meter rent. This 
system was, therefore, abolished, and the present sliding scale 
of charges adopted. That this sliding scale of charge has met 
with general approva! there can be no doubt, but owing to the 
Council’s inability to supply new consumers during 1898, the 
success of the system was not apparent until 1899. In 1900 
still further reductions were made in the cost of electric energy 
supplied during the daytime by the adoption of the double- 


100 Mils Jute 

40 Mils Each Steel Tape . 

50 Mils Jute x . JES — — s 

130 Mils Lead S N 
* 7 x t 


SECTION oF GLovER's CABLF, 


tariff system of charging, which had the effect of greatly 
augmenting the revenue without proportionately increasing 
the number of new services connected. In 1902, 20 per cent. 
of the units were supplied for day consumption, and in 1903, 
it was found that 33} per cent. were supplied for day con- 
sumption. With regard to public lamps for lighting the streets, 
there are at present 26 arc lamps and 825 incandescent lamps, 
equivalent to 3,300 lamps of 8 c.p., an increase of 64 per cent. 
in eight years. 

We are indebted for many of the above particulars to Mr. 
W. F. Long, the Capetown City Electrical Engineer, and to 
Mr. H. D. Wilkinson, Inspecting Engineer to the Corporation, 
who has acted throughout in conjunetion with Messrs. Davis 
and Soper, the London agents to the Corporation. 


REPORTING THE GORDON-BENNETT RACE BY 
WIRELESS TELEGRAPHY. | 


Complete arrangements are being made by the Gesellschaft 
fiir Drahtlose Telegraphie in connection with the reporting of 
the Gordon-Bennett race, which is to take place on June 17th 
on the Taunus Course in Germany. Altogether there are to be 
three wireless telegraph stations, of which the two smaller ones 
are portable, being mounted on two-wheeled carts. The 
principal station, however, is a stationary installation. It is 
to be erected at the Saalburg“ and adjoining the temporary 
post office at that place. The aerial wire will be supported 
froma pole. Of the two other stations, one is to be situated 
at Neuhof, the other at Grävenwiesbach, 25km. and 70km. 
distant respectively. The aerials of these are to be carried in 
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windy weather by eix kites and in calm weather by two small 
balloons, being charged with 5 cubic metres of hydrogen. 
Each portable station is carried on two carts. One of these, 
called the * power-cart,” is equipped with a 4 H.P. water-cooled 
petrol motor, which is directly coupled to a 2 öͤkw. alternating- 
current generator. Thirty litres (6°6 gallons) of petrol are 
carried on the cart, and this quantity is said to suffice for a 
telegraph service of 30 hours. Electric ignition is employed 


Fic. 1.—Cart canRYING WIRELESS TELEGRAPH APPARATUS. COVER 
REMOVED. 


for the petrol motor, and tho accumulators used for this 
purpose are automatically charged by the continuous-current 
dynamo which furnishes the excitation current for the 
alternating-current generator. Arrangements are also fitted 
on this cart for hauling in and paying out the small captive 
balloons. The second cart contains the transmitting and 


Fie. 2.— TRE SAuE Cart WITH Cover IN POSITION. 


receiving apparatus. A partition divides the space on this 
cart into two parts. The front compartment contains the 
high-tension apparatus —i. e., the induction coil, the battery of 
Leyden jars with the variable spark-gap and the high-tension 
transformer. In the compartment at the back there are a 
Morse key, two receiving apparatus (one of which serves as 
reserve) and one Morse writer. Two receiver-transformers and 


one current reverser are fixed to the partition. On one of 
the sides there is a bell, and on the other side is an outfit for 
receiving telegrams by sound consisting of an electrolytic 
detector and telephone. The receiving apparatus and the 
Morse writer are mounted on a spring-suspended board. A 
third cart, serving for the convenient transport of the kites, 
balloons and the gas storage tanks, is optional. The portable 
stations are arranged for two wave-lengths i. e., 350 metres 
and 1,050 metres—and the change from one wave-length to the 
other is effected by a simple switch arrangement. The air- 
wire is 200 metres long in both cases. The appended illustra- 
tions show the general arrangement of the carts ; Fig. 1 shows 
the transmitting and receiving devices of the cart with the 
cover removed, while Fig. 2 gives a view of the same cart with 
the cover in position. 


A RECENT WIRELESS TELEGRAPH PATENT. 


A British patent, No. 28,291 of 1903, has recently been 
issued to Prof. Fessenden of America. It relates to “ Improve- 
ments in Wave Telegraphy,” and has for its object the 
sending and receiving of Hertian waves in such a manner 
that any number of stations, quite close together, may be 
worked simultaneously. The patentee describes briefly the 
principles which have been employed by other workers to 
effect syntony, but says that these methods have failed because 
a neighbouring station, even when not in tune, will be dis- 
turbed. To accomplish this result the signals are produced 
by changing the periodicity of the oscillations and at the same 
time maintaining their intensity constant. Referring to Fig. 1, 
in which are shown two resonant curves, 8, 1, 6 in full lines 


Fig 3 


and 8, 2, 7 in dotted lines, if a station is in tune with the full 
lined curve, the intensity of the effect received will be repre- 
sented by the line 1, 3. If the frequency of the transmitted 
impulse be changed while the intensity be maintained con- 
stant, the position of maximum resonance will be shifted to 
the point 2, and the intensity of the effect at the receiving 
station will be represented by the much shorter line 5 or 3. 
If, however, there happens to be in the vicinity a station 
tuned to a periodicity represented by 6, then, when the point 
of maximum resonance is shifted from 1 to 2, the effect on the 
near-by station will be changed from that represented by the 
height of the line 6 to that represented by the height of 
the line 7. As the difference in the height of these lines is inap- 
preciable, the effect of sending a signal produces practically no 
effect on the adjacent station. 

In Fig. 2 the shaded portions represent the effects produced ai the 
receiving station by the tuned station sending the letter D, while at the 
same time an interfering station operated in the usual manner—i.e. 
producing its signals by changing the intensity—is sending the letter 
K. It will be seen that since the two effects are superimposed, an 
unintelligible signal is produced. In Fig. 3, however, is shown the 
effect produced when the herein-described method of changing the 
frequency, but not the intensity, is employed. Here, again, the shaded 
portion represents the effect produced at the receiving station by a send- 
ing station which is in tune, while tha unshaded portion represents the 
effect produced on the same station by a near-by station which is signalling 
by changing the frequency but not the intensity. It will be seen that 
no disturbing effect is produced, and that the signal is readily understood. 
Put briefly, by the use of this system each station has a steady state 
impressed on it by other sending stations out of tune with it, and this 
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state can only be varied by stations which are signalling in the proper 
tune. Means for accomplishing this are shown in Figs. 4 and 5. In 
Fig.4 . . . on depressing the key e the frequency of the oscilla- 
tions will be changed, but the total energy sent out will not be varied t 
any great degree. Fig. 5 shows an alternative form, in which 
the depression of the key changes both the period of the local oscillatory | 
circuit d' and that of the sending conductor itself. The amounts of 
the inductance short-circuited are so chosen that though the frequency is 
changed the intensity is maintained practically constant. This is readily 
determined by experiment or can be calculated beforehand. . . . . 


At the receiving station I prefer to employ a receiver of a type whose 
indications depend upon the relative and not upon the absolute amount 
of energy received. 

Following are the claims :— 

1. A system of electromagnetic wave telegraphy in which each station 


has a steady state impressed upon it by other sending stations, which 
state can be varied only by stations signalling in the proper tune substan- | 
tially as described. 

2. Signalling by changing the frequency of electromagnetic waves with- | 
out substantially changing their intensity. : 


THE DICK-KERR HIGH-TENSION OIL SWITCH. 


The rapidly-increasing and extensive application of high-tension 
currents has brought forward the necessity of providing suitable and 
reliable apparatus for handling such currents with safety. Sound- 


to vertical rods, which are highly insulated with mica sleeves and 
porcelain insulators with large creeping surface; they are held in 
position by the insulators securely fixed to a cast-iron webbed plate, 
which is bolted to the cast-iron frame. This plate acts as a cover 
to the oil box containing the switches. To the lower ends of the 
vertical rods the copper jaws which engage the switch blade are 
attached. The switch blade is carned horizontally in a heavy 


Fig. 2.— MoroR-OPERATED OIL-BREAK SWITCH. 


porcelain insulator and attached to a turned steel rod which is 
secured at the upper end to & crosshead, guide rods and weight. 
The switches are enclosed in a large oil box, which may be lowered 
by means of a winch attached to the frame. The oil box is lined with . 
impregnated material and fitted with fireproof 
partitions, consisting of marble or other suit- 


Fia. 1.—HaNp-oPERATED OIL-BREAK SwIrCRH. 


ness in design and care in construction are absolutely essential, for 
the slightest weakness or defect might naturally disable the system 
of supply and lead to most serious results. 

The high.tension oil switches which Messrs. Dick, Kerr & Co. 
have placed on the market possess some novel features; they are 
supplied singly or in multiples to suit any number of phases, and 
may be operated automatically. The main terminals are secured 


able material, for separating the various 
switches, and when the box is fixed in posi- 
tion it entirely encloses the live contacts of 
the switch. It is also dust-proof and oil-tight. 
An oil gauge is fitted to the side of the box by 
which the height of oil in the box may readily 
be observed. The top of the cast-iron frame 
is provided with columns for supporting the 
trip gear, weight and horizontal crosshead, 
from which depend the vertical rods attached 
to the switch blades. A series of links con- 
nects the trip gear, through cranks, to the 
operating handle mounted on the switchboard. 

To close the switch, the handle must be 
forced down until the spring-bolt locks. This 
motion raises the weight and crosshead and 
closes the trip gear and switch. "The switch 
may be opened by withdrawing the spring-bolt 
and raising the switch handle. On releasing 
the handle the trip gear, shown in Fig. 8, is 
immediately brought into action, the weigtt 
falls smartly on the cross-head and throws 
the switch blades out with a quick-break 
action. In addition to the ordinary operating 
handle, each switch is provided with an emer- 
gency throw-out. This takes the form of a 
solenoid attached to the frame of the switch, 
the armature of which actuates the trip-gear, 
The local circuit for operating the solenoid is 
closed by a small pressbutton switch placed 
immediately above the main switch handle 
on the board. These switches may be fitted 
with automatic overload and no- voltage 
releases. 

For larger work Messrs. Dick, Kerr & Co. manufacture a special 
type of oil-break switch similar in design to that just described, but 
which is operated by a motor. This does away with the link and 
erank gear which connects the switch to the switchboard. In place 
of the switch handle on the board there are two small press- 
button switches marked On " and Off.“ These are joined up by 
clockwork and relay through a local circuit which starts and stops 
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the motor. The latter is provided with a flywheel and gearing, and 
the gearing actuates a vertical rod engaging the trip gear for 
releasing the weight placed above the switch frame. The motor 
and gearing are made in the most compact form, and are fitted 
neatly under the switch frame, while the clockwork and relay are 
fitted at the back of the switchboard behind the press-button switches. 
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The hand-operated switches as described above are employed in the 
power house of the Lancashire and Yorkshire Railway in connec- 
tion with the “electrified ” Liverpool-Southport line (The Elec. 
trician, Vol. LII., pp. 852, 897, 940, 977 and 1,013). 


THE STEAM TURBINE AS APPLIED TO 
ELECTRICAL ENGINEERING.* 


BY THE HON. CHARLES A. PARSONS, F.R.S., G. GERALD STONEY AND 
C. P. MARTIN. 
(Concluded from page 225.) 


With reference to the original efficiency of a turbine being main- 
tained, we may refer to the two sets of tests of the Newcastle 
Electric Supply Co.’s 1,500kw. after an interval of 16 months, ae 
shown in Table II. and Fig. 6, when it will be seen that absolutely 
identical results were obtained in the two tests. Careful examina- 
tion of the blades of some of the original machines proves that, pro- 
vided the velocity of the steam is not excessive, as it is not in the 
Parsons turbine, there is absolutely no cutting uction on the blades. 

In steam turbines the governing is effected either by a centn- 
fugal governor of a well-known type, which keeps the speed 
constant, or by a core sucked into a solenoid to keep the voltage 
constant. In most cases, however, the centrifugal is preferable, 
especially where there are large changes of load, as in traction 
work, and it is also preferable where alternators have to run in 
parallel. In either case the governor moves a small relay plunger 
which regulates the steam, admitted to a relay, which in turn 
actuates the main admission valve, generally of the balanced 
double-beat type. The exhaust from the steam relay is utilised 
for the steam packing the end glands. ‘Thus, the governor, having 


* Paper read before the Institution of Electrical Engineers, May 12th. 


only to move the small plunger, has very little work to do, and 
therefore can be made very sensitive. The sensitiveness is still: 
further increased by keeping the whole governor gear in slight 
movement by connecting one of the pivots of the levers with a 
cam. These movements are so rapid as not to affect the even 
turning moment of the turbine. For parallel running of alter- 
nators, an even turning moment is of great importance, and this 
makes the turbine specially suitable for the driving of alternators. 
It might be thought that there would be difficulty in making alter- 
nators driven by reciproeating engines parallel with turbines, and 
vice versa, but in no case has the running not been satisfactory, 
aud in some—for example, Elberfeld—the turbines have been found 
to steady the reciprocating engines. In this regard we may quote 
from a letter from Mr. W. H. Lindley, M.Inst.C.E., of Frankfort- 
on-Main, in which he says: It is surprising to see two plants so 
entirely différent in their speed characteristics parallel with such 
complete facility—the turbo running on no-load and the Sulzer 
engine loaded, as the case may be, from quarter-load to full-load. 
When paralleled we find the turbo alternators steady the steam 
engines, and thus favourably influence the tension in our lighting 
supply." It is important to note that, as in these steam turbines 
there are no rubbing surfaces, there is no need for internal lubrica- 
tion, and therefore the exhaust is absolutely free from oil. So much 
is this the case that in many instances the steam condensed is used 
as distilled water for delicate chemical work, where the smallest 
trace of oil would be fatal, and also for heating in breweries and 
other places. This also enables the condensed steam to be returned 
direct to the boilers without any oil filters being used. 


In the design of dynamos and alternators to be coupled to steam 
turbines, special regard is to be paid to the large centrifugal force to 
be encountered. Diameters have to be kept down, and excessive 
surface speed must also be avoided. Since, then, the diameter has 
to be small, the length must be increased in proportion, and a long 
core is the result, with moderate diameter, the contrary of slow- 
speed machines. At the same time, on account of the higher sur- 
face speed, the pitch of the poles is greater, thus giving more 
ampere-turns per pair of poles than is usual. In alternators this 
gives no trouble at all, as all that has to be provided is sufficiently 
strong field magnets to overcome the reaction of the armature, and 
sufficient magnetic resistance to allow of strong field magnets. 
This extra magnetic resistance can be given either in the air-gap or 
by saturation of the poles, as may be found desirable. These large 
poles also conduce to diminish magnetic leakage, and, as a result, 
very good regulation can be obtained. In low-voltage alternators, 
rotating armatures are preferable, as the iron and copper losses are 
much less, especially where there are only two or four poles, but 
rotating armatures, although satisfactory for 500 to 2,000 volts, 
have not been found suitable for the higher voltages of 6,000 and 
10,000 which are now conimon, and therefore rotating fields and 
fixed armatures have been adopted in many of the recent alternators. 
For continuous-current dynamos the same remarks apply, only here 
sparkless commutation has to be provided for. Carbon brush blocks 
cannot be used, as at these speeds the brushes are apt to vibrate, 
and so diminish the intimacy of contact and cause heating and 
undue wear. The result is that it has been found best to form the 
brushes of wire, gauze or foil, preferably of brass, and these must 
be sufficiently flexible so as to maintain a good contact with the 
commutator over the whole section of the brush. It follows, there- 
fore, that the properties of the carbon brush blocks in giving 
sparkless commutation without alteration of the lead of the 
brushes, cannot, in turbine-driven dynamos, be utilised, and 
other means must be adopted to secure sparkless commutation 
at varying loads. One way is to shift the brushes automatically 
according to the change of load, and this can be effected by con- 
necting the brush gear to a steam cylinder controlled by a spring 
and supplied with steam from the point where the steam enters the 
turbine. At this point the pressure of the steam is proportional to 
the load of the dynamo, and, therefore, the piston in the steam 
cylinder, being controlled by & spring, takes up & position propor- 
tional to the load and thus shifts the brushes to the point of sparkless 
commutation. Another method is to provide commutating poles as 
proposed by Prof. Ryan and others, but the best method is to provide 
compensating winding as proposed by Prof. Forbes, Deri, &. By 
these means, with the improvements recently adopted, absolutely 
sparkless commutation can be secured with fixed brushes up to, in 
plants for traction purposes, 100 per cent. overload. 

The size of turbines is rapidly increasing, many of from 4,000kw. 
to 6,000kw. capacity now being in the course of construction, and it 
is anticipated that still larger plants will be made shortly. Up to 
the present there are about 600,000 m.P. of turbines of the Parsons 
type at work and on order in England and on the Continent, in 
various sizes ranging up to 7,000kw. In Figs. 10 and 11 are given 
two of the most recent types of turbo-generators, Fig. 10 being one 
of the two 1,800kw. plants supplied to the Mancheester Corporation 
for continuous-current supply at 420 volts, and Fig. 11 one of the 
2,000kw. turbo-alternators for the new Carville station of the New- 
castle-on-Tyne Electric Supply Co. to give alternating supply at 
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6,000 volts, three-phase, 40 periods, for which station also two 
8,500kw. plants are nearly completed. It does not enter into the 
scope of this Paper to describe the many other applications of the 
Steam turbine—to marine propulsion, to the driving of fans, air 
compressors, blast-furnace blowers, &c., or to the lifting water to 
great heights by the use of high-speed centrifugal pumps, but it 
seems now certain that for many purposes, especially in large sizes, 
the steam turbine has become a most formidable competitor to the 
best reciprocating steam engines. 


The following is an abstract of the discussion which took place in 
connection with the above Paper. 
Thursday, May 12th. 
Mr. W. B. SAYERS asked if there was any critical point in the velocity 
of steam at which cutting of the turbine blades did occur, and whether in 
other forms of turbines it was found that cutting occurred. Passing to 


that portion of the Paper which dealt with continuous-current dynamos 
he referred to the following: — Carbon brush blocks cannot be used." It 
had been his unfortunate luck, or whatever they might call it, to be 
snuffed out by carbon brushes in the earlier days and his hopes had 
risen a little when he read the above sentence. He would like to ask 


what amount of sub-division had been employed in the carbon brushes 
which had been used. He had heard of a firm which hai used them, 


Fra. 10.—MANCHESTER CORPORATION 1,800k.w. CONTINUOUS-CURRENT TuRBO-GENERATOR. 


sparkless commutation up to 100 per cent. overload, He would be very 
glad if the authors would be a little more specific as to the arrangement 
which had been tried and the duration of the trials, and as to any diffi- 
culties which had been encountered. Perhaps in this connection it might 
be interesting for him to say a word or two about his experience in con- 
junction with Messrs. Jackson, who manufactured the machines with his 
winding, and with a special arrangement of magnet poles which produced 
a fixed brush position under varying load. He would specially refer to 
two macbines fixed at Ashton-under-Lyne, which had an output of 
350kw. and ran at 210 revs. per min. They were two-polers, and for 
some years they were operated quite satisfactorily. They were maintained 
without any real difficulty with metal brushes, but it was found that every 
now and then the commutators had to be attended to, and it had since 
been found that carbon brushes were an improvement, the carbon brushes 
being considerably sub-divided. The machines were on a traction load. 
The experience was that when these machines and the commutators 
were in good order they were perfectly sparkless, but it was found that 


LES 
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the breadth of contact of the brushes was rather a critical matter 
when such large variations as were experienced upon a traction 
load had to be dealt with. .Another point was that, in designing the 
machines, great care had to be taken to keep the magnitude of the 
E.M.F.s as low as possible. In the design of modern commutating 
dynamos it had been found that a critical point was to keep the 


Fic. 11 —NewcasrLe ELECTRIC SuPPLY Co. 2,000k.w. Tur BO-ALTERNATOR. 


but that after two months they were of no use, but it occurred to him 
that the solution of the use of carbon brushes might be found in a much 
greater sub-division of the blocks and in using small blocks and blocks 
generally which had a small moment of inertia. The Paper mentioned 
the various devices which had been successful and that by the most 
recent Sporen absolutely sparkless commutation could be secured 
with fixed brushes up to 100 per cent. overload in plants for traction 
purposes. The arrangements referred to were by Profs. Ryan, Forbes 
and Deri, &c.—he himself had the honour to be included in the “ &. But 
it was rather a large statement to him, who had had large experience in this 


| 


direction, that any of the arrangements in question would secure absolutely | 


impedance of the coil under short circuit, or under the brush, at the 
lowest possible figure. In the present circumstances, however, it was not 
the impedance of the coil but the magnitude of the error—i.e, there 
might be a very near balance as regards percentages between the reversing 
force and the impedance, but if the impedance of the whole of the coil 
was great, then the magnitude of the error (which never balanced 
accurately, of course) was & very important feature. He would also like 
to refer to one arcangement which M. Deri used and which was described 
in his patent specification—viz., the use of a damping coil around the 
magnet poles. He would like to know whether this had been employed 
by the authors, because it showed that Deri anticipated the importance 
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of keeping the impedance at a very low figure, and he claimed this in 
the specification (No. 4,784) of 1900. He himself had tried substantially 
the same thing in 1896 on an 80kw. machine which was being tested at 
Messrs. Belliss’ works. He put a piece of copper on the pole tip in order 
to damp out the impedance to a large extent, but what he wanted to say 
&bout that was that Mr. Swinburne pointed out 10 years ago that the 
main impedance of a coil as a whole was very largely reduced by the field 
itself, and that it was very necessary for any coil which was to have an 
real effect upon the commutation to be close alongside the coil whic 
was under commutation. Another way of doing this, which he himself 
suggested, was to embed, as far as possible, the end winding: in copper. 
In the early days he was under the impression that the self. induction of 
end windings was a very small thing—almost a negligible quantity—but 
experience seemed to show that this was not the case, and it now appeared 
that means to reduce the self-induction of the end windings such as 
embeding them in copper or surrounding them as far as possibe in copper 
might have advantageous results. 


Thursday, May 19th. 


Mr. J. H. BARKER said he was somewhat surprised to see that the 
same old remark was brought up against the turbines—viz., the wearing 
of the blades—but his own experience had shown that after 10 years' 
working the blades in the Cambridge turbines were in as good a state of 
repair as they were at the time they left the makers’ works. The table 
of consumptions published in the Paper emphasised his opinion that 
about 200 H. P. (135kw.) was an economic size, as it showed a consumption 
of 22:8lb. of steam per kilowatt-hour with 99deg. of superheat, against 
21jlb. with saturated steam by a reciprocating engine. With the saving 
in oil, this practically worked out as economical as the best reciprocating 
engine on the market. He was glad to find a definite statement in the 
Paper to the effect that every inch of vacuum between 23in. and 28in. 
affected the steam consumption to the extent of about 3 per cent. 
Respecting the Newcastle-on-Tyne 1,500kw. turbo.alterna'or, during the 
discussion of Mr. Merz's Paper he had pointed out that the curve in that 
Paper was not quite so favourable as his own deductions led him to 
believe it should have been, and the authors of the present Paper had 
hrought down the steam consumption to almost the identical figure which 
he gave as the likely one, viz.—16lb, of steam per kilowatt-hour if the 
machine bad been run up to 2,000kw. It was interesting to compare the 
cost in this case. The cost of coal at Neptune Bank was 0-2d. per unit. 
Coal at 20s. per ton was 10lb. for ld. The coal at Neptune Bank was 
6s. 8d. per ton, or, say, 30lb. per Id., and 0-2d. was equivalent to 6lb. of 
coal. Assuming 8lb. of steam per lb. of coal, this gave 48lb. of steam per 
kilowatt. Engine builders could not improve that very much, and it was 
a question which demanded the very serious attention of consulting 
engineers and station engineers as to how they could reduce this 
abnormal amount of steam per kilowatt at the meters. Tests showed 
that 14°7 was the very best result with steam-produced electricity, and 
even if manufacturers could reach that it meant Alb. of coal or p x 74 per 
cent. That was all the room for engine builders to gain, and yet stations 
were using up to 48lb. of steam per kilowatt. The augmentor was a new 
development and it represented a saving of 450lb. of steam on a 1,500kw. 
machine, or 20 H.. at the air pump. He would like to know from the 
authors if 20 H. . applied to the air pump would give the same increased 
efficiency that was given by this augmentor. 

Mr. ROBERT HAMMOND said he had used the Parsons turbine in 
one isolated case only, where he had to deal with very bad foundations, 
and where it was necessary to put in a plant that was free from 
vibration—viz., at the Hotel Cecil. He did, however, feel proud to have 
the opportunity of expressing to Mr. Parsons the very great debt the 
industry owed him for the battle which he had waged in favour of the 
steam turbine. Personally, he had always felt afraid of the wearing out 
of the blades, but from the magnificent results achieved by machines in 
operation, this fear no longer existed. At Sheffield, they were short of 
space and in a great hurry, but it had been pointed out to him that there 
was a fine plant at the Paris Exhibition which could he sent over by 
parcel post and put down in a quarter of an hour, and, this plant having 
been installed, much magnificent work resulted. He was much impressed 
with the claim that the steam turbine could do without oil, but he 
noticed at Leeds that the cost of oil, waste, water and stores was 0:03d. 
per unit and there were no Parsons turbines at Leeds. At Newcastle-on- 
Tyne where there were turbines, however, the cost of oil, &c., was 0-12d.; 
at Cambridge the cost under the same item was 0:14d. ; and at Szar- 
borough it was 0:08d. With regard to the condenser, there was a 
statement in the Paper that it was well to use 50 times the amount of 
water that was evaporated into steam rather than 80 times, but he felt a 
little doubtful as to whether the very large amount of water which was 
required to gain a little extra vacuum would not involve much greater 
expense than the extra piece of vacuum was worth. His experience of 
condensing arrangements was that these usually gave the most trouble in 
a central stafion. Nothing was so difficult to maintain as a high 
vacuum, and Mr. Parsons had been unable to maintain it. Further, 
there were places where the necessity of using such an increased quantity 
of water as was represented by the difference between 30 times and 50 
times unfortunately made the use of turbines prohibitive. He would 
also like an explanation of the falling off in efficiency at half-load. 
In the controversies that had taken place from time to time with regard to 
steam turbines, the tests at Leeds had been referred to. He had tested two 
1,500kw sets side by side, one being a Belliss and the other a McLaren, 
and whilst in the case of the Parsons turbine, as set out in the Paper, 
there was a falling off in efficiency of 25 per cent. when run at half load, 
the falling off in the case of the Belliss engine at Leeds was only 20 per 
cent., and the falling off in tbe McLaren engine was only 18:6 per cent. 
So far as the actual consumption of steam was concerned, the Belliss 
engine, which was the lower of the two, gave 19:671b. per kilowatt as 


compared with the claim in the Paper of 18lb. for the turbine. But it 
was only just to the Belliss to say that the water was measured into the 
boilers, and the 19-67 included the whole of the loss that occurred in the 
steam range as between the boilers and the engine, whereas he gathered 
that in the tests upon the turbine the actual condensed water was 
weighed, ro that, in comparing the 19:671b. with the lslb. it was fair to 
knock off about llb. in order to represent the actual difference. Before 
the Paper finally found its place in the Journal of the Institution, he 
hoped the authors would amend the tables which described the tests at 
Elberfeld. In Table I. the temperature of the steam was given in centi- 
grade and the steam pressure in lbs. absolute ; whereas in Table II. the 
steam pressure was in lbs. above atmosphere. In Table I. also the steam 
pressure was set forth in figures before the stop valve No. 2 in kilo- 
grammes per centimetre. Those members of the Institution who would 
be called upon to appreciate the Paper in the future would do so more if 
the comparisons were made uniform with the tables that followed. 

Prof. DALBY said that the authors had emphasised the importance of 
working with & good vacuum, stating that, even when using cooling water 
to the extent of 50 times the amount of steam condensed, it was economical 
to use, in addition, a steam extractor which took 14 per cent. of the steam. 
Some curves which he (Prof. Dalby) had plotted in connection with the 
study of steam turbines showed the necessity of keeping a good vacuum 
in order to obtain the highest economy from a steam turbine. Mr. Parsons 
has stated that the steam flowing through a turbine fell in temperature 
and pressure very nearly according to the adiabatic law. Assuming, 
therefore, the flow to be adiabatic, he would consider, first, that steam at 
1601b. pressure absolute per square inch flowed into a chamber where the 
pressure was maintained at 14lb. per square inch absolute, without any 
obstruction in the shape of turbine blades. For this purpose it-should be 
imagined that the turbine blades and vanes were removed and the areas 
of the successive cross-sections so arranged that the volume accommodated 
itself to the requirements of the flow. In these circumstances, neglecting 
losses, the whole of the available energy of the steam would be utilised in 
producing velocity. If J=joules equivalent, 778; v=the velocity of the 
steam when it flowed from a chamber where the pressure was p, to another 
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where the pressure was ps, LiL 7172 and 7/h,-the respective latent 
heats, dryness factors and water heats of the steam in the two chambers, 
the available energy of the steam might be approximately written 
qıLı - qala + hy - ha, and this must be put equal to r?/2gJ in the cireum- 
stances assumed. i in this expression migh! be put equal to unity, 
assuming that the steam was initially dry. q, may be calculated from 
172 L. uf 
12 1 (5 us log, ) 

By giving a series of values to the lower subscript, the work available, 
the velocity produced and the corresponding volumes could be calculated. 
The following curves exhibited the pressure, the velocity and the volume 
plotted against the available work calculated in this way. If, now, 
turbine wheels were put in the course of the steam so that the velocity is 
reduced to zero, this energy of flow was gradually transformed into 
mechanical energy. Supposing the turbine shaft to be fitted with 10 
rings of blades, and that they were arranged as regards angle of exit, &c., 
80 that each ring changed the velocity of the steam by one-tenth of the total 
velocity of flow, it would be apparent from the diagram that a ring of 
blades near the beginning of the series utilised a much smaller propor- 
tion of the energy of flow than a ring near the end. Thus, at the first 
ring, the pressure dropped from 160lb. to 151lb. per square inch, and the 
British thermal units turned into work by the ring were only equal 
to about 4. Taking the last ring, the drop of pressure was about 
21b. per square inch, but 60 British thermal units were turned into 
work by the ring. It would be noticed, also, that of the whole 
available energy, half was made available by the condensing plant. 
The figures in the diagram were only worked out approximately, but they 
served to give the perspective of the subject. In an actual turbine the 
proportions were affected by certain practical considerations which did 
not lend themselves to theoretical treatment. Bearing in mind the small 
amount of energy obtained from the steam at the beginning of the flow, he 
would like to know what the authors considered the highest steam pres- 
sure at which it was suitable to work a turbine, and whether the efficiency 
was much reduced in practice by cutting off some of the high-pressure 
rings. Also, could the authors give data of the pressures measured along 
a turbine in order to compare them with the adiabatio pressures? 


(To be concluded.) 
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AMERICAN ELECTRIC AUTOMOBILE DELIVERY 
WAGGONS. 


Trials, of the nature of endurance tests, of automobile delivery 
waggons for freight, express, &c., have recently been carried out 
under the auspices of the Automobile Club of America. Seven- 
teen vehicles started and of these 15 were still running when 
the contest closed. The Electrical World of New York states that 
the data of the tests are now being grouped and analysed, as to the 
trips made around New York city, under the varying conditions, and 
the results are awaited with much interest. 

In a Paper read before the Automobile Club of America as a pre- 
liminary to these trials, Mr. Hiram Percy Maxim gave some most 
interesting particulars relating to electric automobiles. He con- 
siders that the electric automobile has arrived at what would 
seem to be a fixed and possibly final type. In all but the smaller 
pleasure vehicles it has two series motors independently connected 
each to one of the driving wheels. The storage battery is carried 
below the body between the axles and seldom inside a part of the 
body. As compared with the steam, gasoline and combination 
gasoline and electric automobiles, the electric system is practically 
the only motor system in general use in commercial waggon 
service. In New York city alone there are now approximately 300 
electric waggons and trucks in service. All waggons of 2,000lb. 
capacity, which is the capacity generally used by department stores 
and for light express service, have to make about 80 miles per day, and 
the battery equipment should correspond to this service. The price of 
such a waggon with the usual type of department store body is about 
$2,500. A good battery will do 95 days' work before it needs cleaning, 
which consists in cutting each connecting strapso that ‘‘mud” may be 
washed from the plates and from the jar. The cells are then recon- 
nected or ‘‘ burned together, and after being given a slow charge 
are again ready for service. After this cleaning they run about 75 
days more before the mud has again accumulated to a point 
requiring another cleaning. After this second operation it is 
usually found that the wooden separators, if used, require to be 
replaced by new ones ; this latter requirement involves the separa- 
tion of plates when they are removed from the jar and means more 
labour and a greater breakage of separators and plates than at the 
first cleaning. When this has been done and the battery has gone 
into service for the third time, it is good for about 60 days more 
before all of the active material on the positive plates has been 
shed and their useful life ended. When this point is reached a new 
set of positive plates is substituted and since this means the handling 
of fragile acid-soaked wood separators, these also must be replaced 
by new ones. The battery then starts out entirely fresh except for 
the negative plates. In most cases these hold out and show no 
signs of failure until the next cleaning and they do not appear to 
give out together as do the positives. An average might be set at 
one set of negative plates for every 13 sets of positive plates. 

Taking a full year’s work, the cost per annum fora battery under 
the above conditions is about as follows :—New positive plates, $155; 
new negative plates, $84; new wooden separators, $26.10; rubber 
separators, $4.55; rubber jars broken in service and handling, 
$21.70; total repair in connection with battery, $65; supplies and 
all other expenses, $43.50. Total, $404.85. On the basis of 30 
miles per day and 288 full working days per year for such a waggon, 
this means 8,640 miles per year, which brings the battery main- 
tenance expense to 4°68 cents per vehicle mile, or $1.40 per day. 

As to rubber tyres, on a 2,000lb. waggon, a 3$in. tyre is a generous 
one and the price of a set, allowing something for scrap, is about 
$188. In New York city such tyres may be depended upon for 
about 9,000 miles service, which is equivalent to 2°09 cents per 
vehicle mile, or 62°7 cents per day. 

For charging, the requirement is 14'2kw.-hours per day per 
vehicle. If this 1s taken from an isolated plant, with which a stable 
or store may be equipped, the cost would never be above 2 cents 
per kilowatt-hour, and when taken from the street mains it usually 
amounts to something nearer 4 cents. Assuming 3 cents, on a basis 
of 288 working days per year, the total consumption is 4,090kw.- 
hours, which at 8 cents is $122.70 per annum, or 1:42 cents per 
vehicle-mile. For the cost of general repairs, it is stated that the 
annual charge will be about 4 per cent. of the price of the waggon, 
the batteries and tyres being left out. In the modern type of 
waggon, costing $2,500, the price, less batteries and tyres, is 
$1,827 ; 4 per cent. of this is $73.10 per annum, or 0°85 cent. per 
vehiele mile, as the average for general repairs for this size of 
waggon. The depreciation may be taken at 10 per cent. on & price 
of the vehicle, less the batteries and tyres, which would amount to 
$182.70, or 2:12 cents per vehicle-mile. Taking the interest on the 
investment at 8 per cent., this would be $125 per annum, or 
1'45 cents per vehicle-mile. The various items are, therefore, as 
follows :— Battery maintenance, $404:85 ; tyre maintenance, 8180; 
cost of charging current, $122°70; general repairs, $73.10; depre- 
ciation, $182.70; interest on investment, $125. This makes a 
total per annum of $1,088.35, or 12:61 cents per vehicle-mile. This 


| 


amounts to $8.78 per day, or, if 250 packages per day are delivered, 
to 1:51 cents per package. 

The Paper next took up the cost of maintaining 3-ton and 5-ton 
trucks. By means of an analysis similar to that which precedes, 
the annual cost of such a truck is found to be $1,609°77, or 23°2 cents 
per vehicle-mile, or 11°6 cents per ton-mile, or $5.57 per day. Ina 
similar manner the cost of a 5-ton truck is found to be $1,760.85 
per annum, or 30°57 cents per mile, or, with the average load, 
8-74 cents for every ton hauled a mile, or 86.11 per day. The 
Paper gives a lengthy discussion of the various items in the above 
totals. The conclusion is that the direction for the future motor 
lies in reducing the cost due to the battery, tyres and depreciation. 
As to the battery factor, it is stated that two new automobile bat- 
teries are at present being weighed in the balance, one of these 
being that of Mr. Edison and the other a Planté type. The latter 
is an old battery conventional in form, but, owing to its construc- 
tion, its active material sheds less rapidly than in the pasted type, 
the plates consequently lasting longer. It is stated that this 
battery has a most creditable record to date. 


It is claimed by the manufacturers of the Edison battery that 
the plates never need renewing in the sense in which that term is 
considered in the Paper. The Adams Express Co. has for four 
months been operating with this battery four of its delivery waggons, 
and at the present time the manufacturers’ claims have been fulfilled. 
While a much longer experience will be required to determine the 
value of this battery, it is theoretically directed in the proper line of 
improvement and, therefore, worthy of most careful consideration. 
It suffers, however, from its higher cost and the large amount of 
charging energy which is lost in recharging. The 2,000lb. waggon 
which now sells for $2,500 would cost $3,005 with this battery, 
while the saving in weig»t is only 875lb., and the battery requires 
60 per cent. more energy than is required in charging lead batteries. 
In the case of the 2,000lb. waggon this means $204 per annum, 
instead of $122.70 with the lead battery. It would seem fair to 
expect more repairs with the Edison battery. An analysis of the 
different items shows, however, a net gain per ton-mile for the 
Edison battery amounting to quite a considerable amount, being 
13 per cent. in the 2,000lb. waggon, 12 per cent. in the 8.ton 
waggon, and 124 per cent. in the 5-ton truck. The Planté battery 
above referred to, which is known as the Manchester box type, 
has a strictly Planté positive plate and a‘ box negative plate, and 
is stated to be unquestionably the longest-lived and most robust 
storage battery in existence. The cost of maintenance of this 
battery is discussed and the calculation shows a net gain practically 
identical with that of the Edison battery. For instance, in the 
2, 000lb. waggon it will cost for maintenance 10°93 cents per vehicle 
mile. 

The rubber tyre is stated to meet every practical requirement of 
automobile traction. The iron tyre, while by no means impractic- 
able, does not enable a motor vehicle to give its best performance. 
Experiments with hard wood tyres in segmental blocks and with 
grain end-on have been tried with satisfactory results except during 
the winter season, when they slip on ice and snow, although very 
much less so than iron tyres. They are long-lived, semi-yielding, 
semi-noiseless, have very good wearing qualities, give good steering 
way, even taking car tracks at very close angles, and are very cheap. 
Mr. Maxim considers that while not possessing all the necessary 
qualifications of a truck tyre, they may yet be looked upon as 
indicating the direction in which development should proceed. 

The Paper also contains a discussion of the maintenance charges 
of a gasoline vehicle. In the case of a vehicle corresponding to the 
2,000lb. electric vehicle, the cost is found to be 9°12 cents per 
vehicle-mile, as compared with 12°61 cents for the corresponding 
electrical vehicle, or with 11 cents if compared with the Edison bat- 
tery, or with 10:98 cents if compared with the Manchester “ box 
battery. For a 3-ton vehicle the cost is 16'1 cents per vehicle-mile 
as against 23°26 cents per vehicle-mile for the electric vehicle, 
20-47 cents for the vehicle equipped with the Edison battery, or 
20:86 cents if equipped with the Manchester box battery. In 
the case of the 5-ton vehicle, the figures are 21:8 cents per vehicle- 
mile, as compared with 30°57 cents for the electrical vehicle, 
26:75 cents for the same equipped with the Edison battery or 
26°55 cents if equipped with the Manchester box battery. 


In conclusion, Mr. Maxim said that aside from the inherent 
peculiarities of the gasoline system which prevent it entering the 
field at present monopolised by the electric system, there would 
seem to be good reasons for believing that it will be cheaper at least 
than the best that we have in sight for the electric. It opens up 
at once the great field of suburban freight transportation which the 
electric cannot hope to enter, and which is already calling loudly 
for some kind of a motor vehicle. Mr. Maxim considers that the 
time has arrived when we may expect to see the gasoline commer- 
cial waggon and truck emerge from the gasoline touring car, just as 
the electric commercial waggon and truck emerged from the elec- 
trie phaeton and brougham. As to the steam and combination 
systems, it is difficult to consider them other than as temporary 
expedients to be used only until the gasoline system takes final hold 
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THE TELEGRAPHONE. 


From time to time (see The Electrician, Vol. XLVII., p. 5, 
and Vol. LL, p. 611) we have recorded the progress made in 
the development of Poulsen's telegraphone. During the last 
year various improvements in details have been made in the 
wire pattern telegraphone, conducing to greater efficiency and 
simplicity, and specimens of the improved apparatus are now 
on view at 28 and 29, St. Swithin's-lane, E.C. 

The disc pattern telegraphone, however, has undergone 
practically no change. One of the telegraphones exhibited 
contains a short record spoken into it by the King on the 
occasion of his visit to the Danish works during his recent stay 
at Copenhagen. . 

In outeide appearance the telegraphone of the wire pattern 
has hardly been altered, the most noticeable modification 
being, perhaps, that the screw arrangement for guiding the 
wire backwards and forwards while it is being reeled off one 
bobbin and wound on to the other has been replaced by a 
simpler and more silent device, consisting of a metal arm, 
which is pivoted inside the wooden case and protrudes 
through a slit in the lid of the case. This arm carries the 
magnets and rocks to and fro, so that the wire is wound on 
and off the bobbins evenly, and the magnets maintain the 
same position with regard to it as it moves backwards and 
forwards. 'The coils and magnets for magnetising the wire 
as it passes are of the same design as in the older pattern, and 
were fully described in The Electrician, Vol. LI., p. 611. 
Simplifications have also been made with regard to the bear- 
ings, ball bearings having been abandoned in favour of plain 
ones. Another modification has been introduced in connec- 
tion with the driving of the instrument. Instead of employing 
two small electromotors, each driving one drum, -one motor 
only is now used for this purpose. A small switching 
arrangement, compactly fitted into a separato little box, serves 
for starting, stopping and reversing the motor. An ingenious 
mechanism, consisting in principle of two combined free-wheel 
devices, automatically adjusts matters, so that the speed of 
the drum upon which the wire is wound is slightly in excess 
of that of the drum from which the wire is reeled off. The 
wire provided on the instruments exhibited corresponds to a 
30 minutes’ conversation. 

Arrangements are now made for switching the apparatus 
on to the telephone system for the purpose of recording com- 
muni-ations during the absence of the telephone owner. A 
double-pole switch is provided with three positions. In the first 
position the telegraphoneis disconnected from the telephone line 
altogether; in the second position the telegraphone alone is con- 
nected to the telephone system and takes the place of the tele- 
phone receiver; in the third position, finally, the telephone and 
the telegraphone are both in series, and the conversation going 
on is recorded in its entirety. A connection of the telephone and 


telegraphone in shunt (in position 3) has also been tried, but 


it has, it appears, been given up in favour of the series connec- 
tion. Assuming a telephone user wishes the calls during his 
absence to be recorded, he moves his switch to position 2. If 
now his number is rung up, an auxiliary device starts the 
telegraphone motor automatically which runs for a certain time, 
the length of which may be regulated. In the instruments 
shown, this time was adjusted to two minutes. When the 
apparatus starte, a buzzer is automatically actuated for a few 
moments, and this serves the double purpose of separating tho 
different calls and for drawing the attention of the caller to 
the fact that the telegraphone is connected up. 


— — 
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A KERRARIS FIELD DETECTOR OF HERTZIAN 
WAYES.* 


BY PROF. RICCARDO ARNO. 


Ewing in his classical researches regarding magnetic hyste- 
resist studied the variations in the intensity of magnetisation 
presented by magnetic substances when they are subjected to 
mechanical perturbations, to vibrations dnd to variations of 
temperature. 

Gerosa and Finzi recorded in 1891{ an experimental study 
which they conducted coneerning the changes produced in the 
form of the curve of intensity of magnetisation in magnetic metals 
by altering the magnetising force when they are traversed by a 
continuous or periodically interrupted or alternating current, 
and among the results of these researches it is particularly 
mentioned that for iron, steel or nickel wires the hysteresis 
loop regularly contracts in area on account of a given cyclic 
variation of the magnetising force when a continuous or inter- 
rupted or alternating current traverses the wires, so that the 
area of the hysteresis loop may completely disappear, the 
diminution being more apparent the greater the intensity of 
the current in comparison with that of the magnetic field. 

In conformity with this study, in the same year, Gerosa 
and Mai$ conducted researches into the variation of magnetic 
intensity in soft iron in the special case in which, with a 
predetermined cyclic variation of magnetisation, the substance 
is subjected to induction due to alternating currents. Among 
other results they found that, if an alternating current be sent 
through a solenoid surrounding a bundle of wires while the 
bundle is also subjected to a magnetic field varying between 
given limits, the normal hysteresis area is greatly diminished 
and may even be wiped out entirely. | 

Later, Rutherford, Wilson and Marconi have made important 
inquiries which show that the alteration in the hysteresis 
curve discovered by Gerosa and his collaborators, occurs also 
when the alternating secondary current is of very high 
frequency, although it may also be of extraordinary small 
dimensions, such as is produced by electromagnetic impulses or 
Heitzian waves. While Rutherford studied the effects of 
electrical waves at one point of the magnetic cycle only, that 
is, with no exterior field, Wilson and Marconi were concerned 


in their researches with the general case of a cyclic magnetic 


variation. 

Rutherford || discovered that if a series of electrical waves 
is caused to impinge upon a spiral winding surrounding a 
thin magnetised needle, a partial demagnetisation of the 
Wilson 4 published in 1902 the results of a 


Steel wires is placed within a coil traversed by a slowly 
alternating current or in proximity to a rotating permanent 
magnet, a sudden variation occurs in the magnetisation when- 


ever a second coil wound around the bundle is traversed 


by electrical oscillations of high frequency. Wilson observed, 
too, that the sensibility is greater in the steepest part of tho 
magnetisation curve. 

Marconi, ** in the same year, and independent of Wilson's 
researches, also showed that a variatien of magnetisation 
always takes place in an iron or steel wire owing to the action 
of electric waves when the wire is passed through a magnetic 
cycle due to a variable external field ; generally, this pheno- 
menon was observed at any point of the cycle, but the 
sensibility increased with the intensity of magnetisation. 


* The work described herein was performed in the electrical laboratory 


.of the R. Istituto Tecnico Superiore of Milan (Institution Carlo Erba) 


in December, 1903, January and February, 1904, and transmitted to the 
R. Accademia deis Linceis of Rome on March 18, 1904. 

+ Proc. Roy. Soc., 1885, p. 523; 1888, pp. 825-333 ; 1889, p. 221. Also 
The Electrician, Vol. XIV., p. 479 ; Vol. XXI., pp. 83, 307 ; and Vol. 
XXII., p. 102 

1 Rendiconti del R. Istituto Lombardo, 1891, serie II., p. 677. 

$ Rendiconti del R. Istituto Lombardo, 1891, serie II., p. 951. 
` || Proc. Roy. Soc., 1896, Vol. LX., p. 184; Phil. Trans. Roy. Soc., 1897, 
Vol. CLXXXIX., p. 1. 

{Report of the British Association at Belfast, 1902. The Electrician, 
Vol. XLIX., p. 917. 

Proc. Roy. Soc., 1902, Vol. LXX., p.341, and The Electrician, Vol. XLIX., 
20. 
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Working on these lines, Marconi succeeded in constructing his 
marvellous magnetic detector, which he applied with such 
great success as a receiver suitable for wireless telegraphy. 
After that, Sella* demonstrated that the magnetic condition of 
an iron, steel, or nickel wire is sensible to electrical waves even 
when the cycle of magnetic hysteresis is effected by a process 
of electric deformation instead of by a variation of the external 
magnetic field. Finally, Mauvaint proved by recent experi- 
ments that if an iron or steel core, subjected to a cyclic varia- 
tion of magnetism, be simultaneously subjected to the continued 
action of a field due to electrical oscillations of high frequency, 
there is produced, instead of the well-known curve of mag- 
netisation, a mere line representing the increase as well as the 
decrease of the magnetic field. It suffices, therefore, if the 
core be so thin that the oscillating field may penetrate to the 
centre with sufficient intensity, and if the effect of induction 
be symmetrical, a3 may be assured when the electrical oscilla- 
tions are produced by applying an alternating current to the 
primary circuit of a Ruhmkorff coil. 

Galileo Ferraris, in his classical researches regarding electro- 
dynamical. rotations produced by alternating currents, 
demonstrated that an iron cylinder is caused to rotate when 
placed in a rotatory magnetic field, even when the cylinder is 
sectioned in such a manner that no Foucault currents can be 
induced in it; the rotation is then due to magnetic hysteresis 
—t¢., to the drag caused by the magnetisation of the iron 
lagging behind the rotation of the magnetic field. 

If, now, Ferraris’ fundamental experiment could be modified 
in such a way that the iron cylinder might be subjected to the 
action of a rotatory field—obtained by two or more alternating 
magnetic fields displaced in phase-—and at the same time to a 
high frequency oscillating field, then its behaviour should be 
quite different to what it is when the cylinder is subjected to 
the mere action of a Ferraris field. 

Following this line of argument, I have suspended in a 
Ferraris field, by means of a bifilar suspension, a disc consist- 
ing of a mixture of iron and steel powder and paraffin wax,§ on 
which was wound a coil having one end connected to earth 
and the other to the aerial wire. The Ferraris field was 
obtained by means of three coils, each having an iron core 
and situated at 120deg. from each other on the circumference 
of a circle. An alternating current of a frequency of about 
42 — per sec. was sent through these coils, and Hertzian waves 
were set up by a Righi oscillation connected up in the usual 
way with one side to earth and the other to the aerial 
wire. After having read by means of a mirror and scale 
the deviation of the disc under the action of the Ferraris 
field alone, the oscillator was brought into action, and 
a distinct inerease in the deviation of the disc was observed. 
This result—and it was a very notable result— meant that, 
under the conditions described, there was an increase of 
hystcresis in the magnetic substance upon which the experi- 
ment was performed. Afterwards, in order to increase the 
intensity of the Ferraris field in which the magnetic dielectric 
disc was hung, and thus increase the sensibility of the 
apparatus, I arranged the apparatus in the following manner, 
so that the initial deviation of the moving member would 
always be zero whatever the intensity of the Ferraris field. 
Referring to the illustration, it will be seen that two per- 
fectly equal discs, D and D', of magnetic dielectric material, 
are suspended in two magnetic fields of the same intensity 
which tend to turn in opposite directions; both fields are 
obtained by means of the electromagnets A, B, C, A’, B', C., 
inserted in the three circuits of a three-phase system. Only 
one of the two discs D and D' is placed within the spiral S, of 
which the terminals m and n are connected to earth and to the 
elevated wire. 


— — — —— Ü—àẽ— — 


* Rendiconti della R. Accademia dei Lincei, 1903, 2° Sunetre, p. 182. 
t Comptes Rendus, November 30, 1903, p. 914. 
: B delle R. Accademia delle Scienze di Torino, Vol. XXXIII., 


. § Birkeland was the first to suggest a way of obtaining & non-conduct- 

ing and yet very homogeneous magnetic substance. This end may be 

achieved by mixing iron filings or a precipitate iron powder with paraffin 

1891 and : mn quantity of powdéred quartz. Comptes Rendus, June 11, 
„p. 1,320. | 


It is evident that under these conditions, whatever may be 
the intensity of the Ferraris field, in which the disc D hangs, 
it will always be possible to reduce the initial deviation of the 
movable portion to zero before subjecting D to the action of 
Hertzian waves, provided that the one field produces upon 
D a turning moment absolutely equal and opposite to the turn- 
ing moment on D' due to the other field. I have also replaced 
the magnetic dielectric discs first by two iron discs, then by 
two steel discs, afterwards by two cylinders, and finally by 
two rings of iron, steel and nickel; in every case I have 
observed that the effect of the Hertzian waves upon the 
moving portion is to increase the deviation even when con- 
siderable distances intervene between the signalling and 
receiving elevated wires. Lastly, I have modified the condi- 
tions of the experiments by varying the frequency of the 
Ferraris field from about 42 ~ per sec. to 12, 8, 6 and 4~ per 
sec., and I always obtained the same effect. This new detector 
may be of great utility in the laboratory, because, while very 
simple and easily used, it may be employed for quantitative 
measurements. Besides, the preliminary experiments seem 
to promise that the apparatus will also be of use in practical 
work. 

While preparing this Paper I saw in The Electrician of 
March 4th that Ewing and Walter had presented to the 
Royal Society of London a note on the variation of 
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FERRARIS FIELD DETECTOR or Hertzian WAVES. 


hysteresis in magnetic substances produced by Hertzian 
waves. They had recourse to the same principle upon which 
Ewing’s hysteresis meter is based, in which the hysteresis 
is measured by means of the couple produced when a magnet 
is rotated in the presence of the magnetic specimen upon 
which the experiment is performed. In some of their former 
experiments—when the electrical oscillations were sent through 
a coil at right angles to the plane of the ring-shaped magnetic 
specimen—they obtained but a very small variation of the 
deviation due to the normal hysteresis. But in subsequent 
experiments, in which the electrical oscillations traversed the 
magnetic specimen itself, which was a horizontal wire spiral, 
properly insulated, they obtained a very considerable deflection 
due to the normal hysteresis; and, what is even more 
important, they also obtained, by means of Hertzian waves, an 
increase of the deviation itself. "The best speed of rotation of 
the magnet was about 5 or 8 revs. per sec. 

Bearing in mind the results of my researches and the way 
in which the experiments were performed, the explanation of 
the increase of hysteresis, as given by Ewing and Walter, is 
no longer sufficient, and experimental researches should cer- 
tainly be continued in order to find a full scientific explanation 


| of the phenomenon. 
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CONTEMPORARY ELECTRICAL SOIENCE. 
[Compiled by E. E FOURNIER D’ALBE. | 


N-Ray Observation of the Spinal Marrow.—A. Broca and A. 
Zimmern quote some first results of their investigation of the 
spinal marrow by means of the N-rays. They succeeded in 
identifying certain nerve centres by this means with greator 
exactness in the living subject than had been possible by any 
other method. Points of maximum emission of N-rays were 
found at the second dorsal vertebra, the fifth and eleventh 
dorsal vertebræ, the second lumbar vertebra and the middle of 
the sacrum. These points were found to be the same in men, 
women, dogs and guinea-pigs. The second dorsal centre pro- 
bably corresponds to the cilio-spinal centre of physiology. 
The second lumbar is the genito-spinal and vesico-spinal 
centre, as the authors were able to verify by the examination 
of some abnormal cases. 


[Broca and Zimmern, Comptes Rendus, May 16, 1904.) 


Physiological N-ray Obserrutions. A. Broca gives some practical 
instructions with regard to the N.ray examination of the 
human body. The best screen to use for the purpose is made 
by attaching a wooden stopper to a leaden tube about 5cm. 
long, dipping it into a very dilute collodion solution, scratchin 
& cross on it, filling the cross with the powdered sulphide gad 
covering the latter with a thin layer of collodion. The screen 
should be excited by diffused daylight. On taking the screen 
over the surface of the skull, it is found that it remains darkest 
along certain lines which are found to coincide with the sutures. 
This may be explained by the circumstance that at the junc- 
tions of the cranial bones the active convolutions are necessarily 
furthest from the screen. The tube should be moved by the 
observer, and not by a second person. | 

[A. Broca, Comptes Rendus, May 9, 1904.] 


Action of N-rays.— J. Becquerel has made some experiments 
to determine how much of the increased luminosity and dis. 
tinctness of a feebly luminous surface is due to the direct 
action of the N-rays upon the luminosity of the body, and how 
much due to their action upon the eye of the observer. It is 
known that there is some objective increase in luminosity in 
the case of small flames at all events, as shown by the photo- 
graphic records, but the author shows that in the case of a 
feebly luminous surface the action consists in the liberation of 
N-rays from the surface, and these N-rays proceed to the eye 
together with the light rays, and impart a greater sensitiveness 
to the retina. He quotes the following experiment in support 
of this view. He interposes a plane parallel glass trough filled 
with distilled water between the eye and the sensitive screen. 
No effect of the ordinary sources of N-rays upon the screen 
ean then be detected, owing to the N-rays being arrested. If, 
on the other hand, salt water is used instead of distilled water, 
the effecta are visible again. 


J. BECQUEREL, Comptes Rendus, May 16, 1904.] 


Microscopic Aspect of Sparking Poles, —B. Eginitis describes 
some peculiar effects observed on examining the poles of spark- 
gaps under the microscope. The appearance of knobs of 
manganese, iron, platinum and nickel is very different from 
that of knobs of lead, aluminium or tin. In the first class of 
metals, the ends of the poles are decorated with lines of bright 
points, each of which appear to have acted as the terminal 
point of a discharge, whereas in the second class the charge 
seems to proceed from a single point. In the case of lead, 
drops are formed, and these are sometimes observed to travel 
upwards over the surface of the pole. Under the microscope, 
the points have the appearance of craters. On increasing the 
inductance in the circuit, the number of points increases up 
to a certain amount, and then suddenly decreases. This 
variation, due to inductance, may, however, be brought about 
by other means also, such as heating, and the author thinks it 
is all a matter of temperature, which at a certain point changes 
enormously with the inductance. 


[B. Eornit1s, Comptes Rendus, May 16, 1904.] 


Anode and Cathode Spectra.—G. D. Liveing has examined a 


number of vacuum spectra with a view to determine the 
differences between the anode and the cathode spectrum, and 
framing a theory to account for the characteristic differences 
between them. He finds that hydrogen, nitrogen and the 
halogens give two perfectly distinct spectra, but that there is 
no anode light in oxygen and sulphur. 
such as those of mercury, sodium, cadmium and thallium, as 
well as carbonic oxide, show no difference between the cathode 


Metallic’ vapours, 


and anode spectra, and the two oxides of carbon have an 


identical spectrum. There are no visible spectra which can be 


ascribed to the compound molecules of hydrochloric acid or 
water, while the compound molecules of carbonic oxide and 
cyanogen give very characteristic spectra. The most con- 
vincing argument that the molecules of the gas emitting the 
cathode glow are unaltered in constitution is that in many 
cases the spectra are reversible. This could not be unless the 
molecules which produce the reversed spectra by absorption 
were the same as those which, under the stimulus from the 
cathode, emit the same rays bright. The line spectrum of 
hydrogen is well known to be reversed in the sun, and the 
reversal of C and F has often been observed in looking ata 
spark in dense hydrogen. The most striking case of reversal 
is that of the cyanogen bands. The behaviour of the metals 
suggests that the positive ions consist of molecules of the 
vapour, which, when de-ionised, vibrate to the same tune as do 
the like molecules under the influence of cathode rays. In 
this connection the monatomic character of metallic vapours 
may have some significance. But in any case the positive 
ions may very well be molecules of the vapour, and there is 
no reason why chemically compound molecules, such as those 
of carbonic oxide, should not become positive ions. In fact, 
these molecules often play the part of elementary atoms in 
chemical combination. The author is inclined to the conclu- 
sion that the explanation of the solar chromosphere and 
corona will be found in regarding them as a huge cathode glow. 

[G. D. Liverna, Proceedings of the Cambridge Philosophical Society, 
April 22, 1904.) 


— —À —— ——— 


Occurrence of ladio-active Matter. — After discovering the pre- 
sence of a radio-active gas in the Cambridge tap water, J J 
Thomson has made further experiments, and has found that 
a radio-active substance, apparently radium, is exceedingly 
widely distributed, and occurs in the most unexpected places. 
The following substances gave most unmistakeable evidence of 
containing a radio-active emanation :— Soil from the garden 
adjeining the Cavendish laboratory, Cambridge gault, gravel 
from a pit at Chesterton, powdered bricks, powdered glass, 
sea sand from the beach at Whitby (this was exceedingly 
rich in the emanation), blue lias from Whitby. One specimen 
of powdered silica contained a very large quantity of the 
emanation, other specimens little or none. One specimen 
of wheaten flour contained an appreciable amount of emana- 
tion, other specimens none. Practically all the clays, sands 
and gravels tested gave off the emanation. The latter, to 
judge from its rate of decay, seems to be the same as that 
given off by radium. The capriciousness of the emanation 
tells against its being a universal property of all matter, 
but the author believes that most, if not all, bodies are con- 
tinually emitting a radiation which, like the Róntgen rays, can 
ionise a gas through which it is passed. The radiation stream- 
ing through bodies will not be all of one type, the primary 
will give rise to secondary, and that again to tertiary, and it 
is probable that in small vessels part of the ionisation in the 
vessel is due to the secondary ind tertiary radiation proceed- 
ing from its walls. The radiation absorbed by the air is not 
wholly used in producing radiation of the same kind, since 
part of it is spent in ionising the gas, and is, on the recom- 
bination of the ions, converted into heat. The mechanical 
equivalent of the heat developed by the recombination of the 
ions in a cubic centimetre of air at atmospheric pressure and 
temperature is between 1 and 10 ergs per century, and this 
will be a measure of the amount of internal atomic energy lost 
by a cubic centimetre of air in the same time. 


(J. J. Thowsox, Proceedings of the Cambridge Philosophical Society, 
April 22, 1904.] 
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THE BOURNEMOUTH TRAMWAY ARBITRATION. 


An arbitration of considerable interest to tramway engineers 
is now being held to determine the price which shall be paid 
by the Bournemouth Corporation to the Poole and District 
Electric Traction Co. for the acquisition of their undertaking 
under an agreement entered into in 1903. A lengthy report 
of the proceedings appears in another column of this issue, 
and the case will be undoubtedly valuable as a precedent. The 
undertaking was authorised under the Light Railways Act, 
and the promoters were granted a long period of years, at the 
end of which the line was to be purchased, not on “tramway ” 
or “scrap iron " terms, but at fair market value. 

The history of tramways in Bournemouth and the surround- 
ing districts affords one of many examples of too narrow-minded 
an opposition to private enterprise for fear it should deprive 
the community of a possible outlet for municipal trading. In 
1897 an application was made by the British Electric Traction 
Co. for a Light Railway Order to construct tramways from 
Poole, through Bournemouth to Christchurch. Of course, the 
greater proportion of the lines were in Bournemouth, but, 
although, under Light Railway procedure the Local Authorities 
have no veto, the Bournemouth Corporation succeeded in pre- 
senting a sufficiently strong case as to the ruinous effect of 
tramways upon the trade of the town, to induce the Com- 
missioners to reject the Order. In the following year applica- 
tions for the same lines were made both by the British Electric 
Traction Co. and by Mr. W. M. Murpny, but were rejected 
owing to the short interval of time since the previous applica- 
tion. Persevering in their efforts, however, the British Electric 
Traction Co. and Mr. MuRPHY, who is well known in con- 
nection with the Dublin, Isle of Thanet, Paisley and other 
tramway undertakings, joined forces, and succeeded, in 1899, 
in securing a Light Railway Order for a line between the 
“County Gates” on the western boundary of Bournemouth to 
Poole, a distance of about 33 miles. This lineis now to be trans- 
ferred to the Bournemouth Corporation, but, owing to the great 
difference between the sum offered by the Corporation and the 
price asked by the Company, the present arbitration pro- 
ceedings have become necessary. Until 1899 the Corporation 
had made no effort to introduce electric traction into the town, 
for the reason stated above, but hearing of the intention of 
the Poole and District Electric Traction Co., which had been 
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registered for the purpose of working the Poole undertaking, 
to apply to Parliament for powers to construct lines through 
to Christchurch, it so far abandoned the argument it had put 
forward originally as to promote a tramway bill itself. When 
the Corporation Bill was before Parliament, the Company 
opposed, and, in view of the previous disposition of the Corpor- 
ation, more weight than is sometimes the case was attached to 
the argument that the intention was merely to keep out other 
promoters and not actually to build the lines. In the end the 
Bill was passed with the provision that, if the Corporation had 
not constructed and opened the lines within two years from 
August, 1900, the Company should take the place of the 
Corporation, and that, in the event of the lines being built, 
the Company should have running powers over the lines 
authorised by that Act. Although the Bournemouth Cor- 
poration proceeded with the construction of their lines 
within the town, they were not opened to the public within 
the statutory period of two years, although the opening 
was only a few days late, and the Company, in the Appeal 
Court, obtained an injunction to restrain the Corporation 
from putting the lines into operation, as, according to the 
Act of 1900, their powers had expired. Obviously, therefore, 
the position being that the Corporation might have to pull up 
the lines laid, it was necessary that some arrangement should 
be come to with the Company, and the position of the Com- 
pany was strengthened by the fact that it had secured Parlia- 
mentary powers to construct lines from the eastern boundary 
of Bournemouth to Christchurch, thus having feeders at both 
ends of the Corporation system with running powers over the 
latter. By the permission of the Company the operation of 
the injunction was suspended pending the discussion of heads 
of agreement, and ultimately an agreement was sealed, dated 
March 11, 1908, providing for the purchase of the Company's 
undertaking as a going concern, at fair market value, the 
basis of the calculation being the balance-sheet for the first 
nine months working of 1901, which showed a profit of 
£5,662. 13s. 8d. 

In the Light Railway Act there is no clause stipulating for 
compulsory purchase by the Local Authority at the expiration 
of the term, as in the Tramways Act, but the Commissioners 
usually give such powers to the Local Authority, the price 
being, however, the fair market value as a going concern, but 
without any allowance for compulsory purchase. The Poole 
line of 1899 was granted a period of 35 years, purchase to 
take place then upon these conditions, or at any subsequent 
period of seven years. An extension loop to Parkstone, 
granted in 1903, was given 25 years under like conditions. 
It is not surprising, therefore, that the Company's claim 
amounts to a huge sum—.£430,000. Against this we believe 
the Corporation have offered some £60,000. Of the total of 
£430,000 claimed by the Company, nearly £250,000 will be 
absorbed, according to the Company's view, as the capital 
value of the Poole line now working, the remainder being 
allocated to the value of the running powers in Bournemouth, 
the Poole extension of 1903, future profits on the Poole line, 
and the prospective value of various contemplated extensions 
abandoned in consequence of the negotiations with the Corpora- 
tion for purchase. An interesting discussion took place on the 
first day on the question of depreciation as allocated in the 
balance-sheet of 1901, £1,000 being taken from the profits for 
this purpose. The Corporation contended, therefore, that in 
estimating the profit for 1901 this £1,000 should be deducted, 
and the sum actually paid away as dividend to the shareholders 
should be taken as a basis for the valuation of the profits. This 
contention appears reasonable, but this difference of £1,000 
in nine months means a difference of £40,000 in 45 years, 


and needless to say the Company is using every argument 


in favour of the £1,000 being regarded as part of the actual 
profit. The Umpire quite rightly held that he had a free 
hand to consider the balance-sheet as a whole. 

Before Parliamentary Committees and also before the Royal 
Commission on London Traffic, on many occasions the greater 
elasticity of the Light Railway Act as compared with the 
Tramways Act has been favourably commented upon, and the 
arbitration in question vindicates the position which we our- 
selves have taken up so frequently. No question of municipal 
trading is involved, beyond the one that the Company wished 
to extend its business and the Corporation desired to check it. 
If the Company had merely possessed powers under the Tram- 
ways Act of 1870, this would have been comparatively easy, 
but owing tothe more favourable position of the Company, the 
Corporation has been practically compelled to conclude its 
campaign against the Company by buying it out at a fair 
valuation—a transaction which may or may not commend 
itself to the Bournemouth ratepayers as a profitable one. For 
this, however, the Corporation itself is entirely to blame. 
The Company took the initiative in its desire to provide tram- 
ways in the Bournemouth district, and would have opened 
lines in Bournemouth itself long before the Corporation, 
had it been allowed to do so. Then the Company experienced 
considerable difficulty in inducing Parliament to set aside the 
refusal of the Corporation to grant the Company running 
powers over the Corporation lines, although it would 
obviously be to the advantage of the travelling public 
reaching Bournemouth from the east and west that they 
should be allowed to continue their journey into the town 
without changing cars. There is at least one case in which 
running powers have been arranged between a company and 
Local Authorities, and the arrangement has worked well to the 
mutual advantage of both sides. Moreover, the Corporation 
itself works a combination of trolley and conduit tramways, 
and so no trouble could have been anticipated on this score. 
The Company, therefore, can hardly be blamed for making the 
most of the opportunity afforded them by the delay of the 
Corporation in completing its lines. The present arbitration 
should serve as an object lesson to those responsible for the 
obstructionist tactics of some Local Authorities, by bringing 
home to them the value of business undertakings whose pro- 
gress they may impede by opposing on principle .the accom- 
plishment by private enterprise of any work that might 
conceivably be carried out by municipal trading. Had the 
Corporation been able to hold its own against the Company 
from the first, the country would have been deprived of an 
electrical undertaking representing from £60,000 to £430,000 
of English capital—we cannot be more precise in our estimate 
of the amount, as we dare not predetermine the iseue of the 
present arbitration. 


REVIEWS. 


(Copies of the undermentioned work can be had from T'he Electrician Office, posi 
ree, on receipt of published price. Add 5 percent. for abroad or for foreign books.) 


— — 
The Practical Physics of the Modern Steam Boiler. By 
Frepertck J. Rowan. (London; P. S. King & Son; New York: 

D. Van Nostrand & Co.) 1903. 

The subject of steam boilers is treated in this work in a 
distinctly novel fashion. ‘The author makes no attempt to 
give exhaustive descriptions of boiler details, but discusses the 
much more difficult problems connected with the physics of 
steam production. His method is to quote largely from 
authoritative Papers on the subject, to bring together the 
results of experiments, and, in the discussion of these results, 
to try and bring out the physical principles concerned in the 
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various problems handled. With this object, he treats the 
questions fsa specifically to boiler design from a rational 
int of view. The usual theory is given regarding the stresses 
in the plates where the assumption is made that the fluid 
ressure is without variation of magnitude or temperature, 
but. supplementing this, are the records of many experiments 
concerning the changes of shape in the boiler consequent upon 
the changes both of pressure and temperature. Further, the 
question of the variation of stress due to these variations of 
pressure and temperature are considered, thus bringing the 
subject within the region of Wöhler's experiments on stress 
variation. 

The author gives a complete review of the problems con- 
cerned in the complicated question of combustion of fuels, 
pointing out that the calorific value of the fuel calculated from 
a chemical analysis is approximate only, and usually below the 
value obtained by experiment, for the reason that the chemical 
compounds which are formed in the process of combustion are 
not precisely known. The advantages of forced draught are 
discussed, the various systems in use are described, and a com- 
parison is made between the results of experiment on various 


Europe and America, and, needless to say, a summary is given 
of the classical tests made by Dr. Kennedy and Mr. Bryan 
Donkin. The book contains a mass of data, brought together 
from many sources and presented chiefly in tabular form. No 
book hitherto written on steam boilers presents such a com- 
0 view of the experimental knowledge of the subject. 

very engineer who has anything to do with either the design 
or the superintendence of steam ‘oilers will find something in 
this book to interest him. 


The Electrical Industry: Lighting, Traction and Power. By Apam 
Gowans WHITE, B. Sc. Books on Business" Series. (London 
Methuen & Co.) 1904. 2s. 6d. net. 


Mr. Whyte has succeeded in striking off a fluent and accurate 
résumé of the growth of the electrical industry in England. 
Throughout the volume the author is visibly labouring under 
suppressed enthusiasm, and, considering his subject, this is not 
surprising ; it is difficult for the natural philosopher, the engi- 
neer or the sociologist to write calmly about Electricity, notwith- 
standing the cynics who say that its most indubitable conquest 


classes of engines. 


suggestion of external combustion chambers. 


The transmission of heat from the hot gases across the 
Although 
the law that the rate of heat transmission across a plate varies 
as the difference of temperature on the two sides of the plate 


heating surface to the water is treated very fully. 


is stated, and also the law which Mr. Blechyndon derived 
from his experiments that the rate varies as the square of the 


difference of temperature, the author very properly points out 


the limited extent to which any law can be applied in con- 
nection with the subject. Each law may be true for the 
particular experiments from which it was derived, but no law 
can be found which is universally true for heat transmission 
because the question is so complicated by the state of the 
surfaces of the plate, and it is impossible to get the physical 
data of the problem constant even if the material of the plate 
is kept the samc. The author devotes by far the larger part 
of his remarks on this subject to the consideration of the 
velocities of the heat-carrying media over the heating surface, 
quoting and giving tabulated results of a large number of 
experiments bearing on the question. The important influence 
of the velocity of the media over the heating surface on the 
quantity of heat transmitted across the heating surface was 
pointed out by Prof. Osborne Reynold in a Paper read before 
the Manchester Literary and Philosophical Society so far back 
as 1874. The results of all the experiments quoted by the 
author serve to show that if any radical improvement is to be 
made in boiler efficiencies, in the direction of making the 
whole extent of the heating surface uniformly efficient, the 
design will have to be arranged so that the velocities of both 
the hot gases and the water over the heating surface may be 
greatly increased and properly regulated. Water-tube boilers 
receive a large share of attention, and the much-debated ques- 
tion of water circulation, the advantage of special downcomers, 
drowned tubes in the drum and tubes delivering above the 
water level are discussed mainly by means of quotations from 
the original memoirs of workers in the subject. A chapter is 
devoted to the bringing together of experimental data con- 
cerning the influence of temperature on the tenacity and 
ductility of metals used in boiler construction. We think an 
important Paper in connection with this subject has been over- 
looked by the author— namely, the Paper giving the results of 
the elaborate research made by Mr. F. W. Webb at Crewe on 
the effect of temperature on various alloys with which he 
experimented for firebox stays, and published in the Proceed- 
ings of the Institution of Civil Engineers, Vol. CL. 

Corrosion is discussed and opinions quoted from 1843 
onwards. We notice that Mr. Dewrance's theory of dry cor- 
rosion has been overlooked. This is a distinct contribution 
to the subject, and the Paper in the Proceedings of the Institu- 
tion of Civil Engineers, Vol. CXLI., with the discussion 


thereon, might appropriately have been mentioned. A his- 


torical sketch, occupying some 155 pages, leads to a chapter 
on boiler tests. Here are collected the results of tests in 


The discussion of the defects of the 
ordinary system of forced combustion leads the author to the 


up to the present is to be found in the innumerable electrically- 
lighted cellars which have blossomed out under its beneficent 
influence into green and gilded restaurants. Centralisation ” 
and “unity of control "evidently find favour in the eyes of 
the writer of this interesting little history, and Europe and 
America doubtless owe much to them. Industrial concen- 
tration, amalgamation and the like require, however, for their 
full development humanity of the automaton type, and 
this is the greatest natural product of the East, not of the 


West. A fact which will soon sober our enthusiasm for the 
catchwords. 


Dynamo Attendants and their Dynamos. By Frank BnoApbENT. 
4th edition, 1904. (London: S. Rentell & Co.) 1s. 6d. 


This book, originally due to Mr. A. H. Gibbings, has been 
entirely re-written by the present author. Besides dealing 
with the fundamental principles of electric machinery, as far 
as is necessary to enable attendants of dynamos and motors to 
gain an enlightened insight into the internal working of the 
machinery under their care, the author has compressed into 
this little publication much matter of direct practical value, 
and many hints connected with the running, upkeep, testing, 
repairing and fault-localising, &c., of electric machines and 
some of their accessories. Both continuous-current and alter- 
natiug-current generators and motors are discussed, and their 
mechanical driving is treated at some length. Altogether, this 
clearly-written publication can be recommended to the men for 
whom it is intended, and its perusal ought to dispel once and 
for all the rather amazing idea (attributed, we hope wrongly, 
by the author to some dynamo attendants) that “ the electric 
current is generated by the friction between the commutator 
and the brushes.” The drawings and diagrams are on the 
whole clear and to the point, the illustration of the antiquated 
bipolar continuous-current dynamo, however, might with 
advantage have been replaced by a picture of a more modern 
pattern. 


Elektrische Spektra: Praktische Analytische Studien über 
Magnetismus. By Johannes Zacharias. (Leipzig: Theodore 
Thomas.) 6m, 


The author defines electricity as a wave motion of the ether, 
and magnetism as a pressure exerted against electric waves. 
He attempts to support his views by a number of experiments 
with iron filings, some of which are novel as regards the way 
in which the rods are magnetised, one of them having two 
adjacent similar poles in its centre. The book is, however, 
rendered utterly valueless by the unscientific manner in which 
the anthor’s observations are manipulated in order to support 
his own crude theories. The lines of iron filings are called 
„magnetic waves," and the occasional shortening of rods on 
magnetisation observed by “Stilford Bidwell” is brought in 
as a proof of the author's contention that magnetism is a 
pressure! That there is also a lengthening of rods on 
magnetisation is not mentioned. It seems a pity that the 
money lavished on the get-up of this work shou!d not have 
been devoted to the advancement of science. 
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CORRESPONDENCE. 


— 
THE DESIGN OF ELECTRIC GENERATORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: On p. 208 of Dr. Thompson’s Design of Dynamos 
(1903), and again on p. 677 of the 1904 edition of the same 
authors“ Dynamo-Electric Machinery,” the M. P. 6-200-135-500- 
volt, 400-ampere tramway generator described on pp. 190 to 
201 of our work entitled “ Electric Generators " is stated to 
be the best design amongst the five large continuous-current 
generators therein described. This is “not the case. The 
machine does fair service at the above speed, output and 
voltage-rating, was built in large numbers, and is to be found 
in successful operation to-day in many lands. We do not 
consider it a good design according to the best standards, as 
should be evident upon inspection of its constants, which are 
fully set forth in “Electric Generators.” This machine was 
not designed by the writers. 

The best and most modern design ‘amongst the five is the 
M.P. 6-250-320-500. volt 455-ampere machine fully described 
on pp. 215 to 228 of “ Electric Generators.” 

Another excellent modern machine is the M.P. 10-550-90- 
550-volt 1,000-ampere dynamo, designed by Mr. Parshall in 
1893, described in the Street Railway Journal for October, 1900, 
and also on p. 678 of Dr. Thompson’s work. A number of 
these machines are in operation at Dublin and elsewhere in 
this country. The M.P. 16-1,000-90-500-volt 2,000-ampere 
design described on p. 632 of Dr. Thompson's work, and of 
which two are in operation at Sheffield, is also a thoroughly 
good machine. This was designed by Mr. Hobart in 1901. 

We deem it advisable to publish this note, since Dr. 
Thompson's work deservedly enjoys a wide circulation, and 
the consequences of following on the lines of other than the 
most successful designs could not but be detrimental to the 
industry. While indiscriminate copying is, of course, to be 
deprecated, a judicious reference to the constants of successful 
designs paves the way for still further advancement. 

It has been represented to us that the designs of which we 
have on various occasions published detailed descriptions, as 
illustrations of certain phases of practice in dynamo design, 
have been employed by various manufacturers as models. 
Nothing could: be so unwise as such a practice. Any 
really complete description of a machine, together with the 
final test results is of great use to a designer, but only 
as a basis from which to work. Few machines have been 
built and tested without revealing, on careful analysis, the 
direction in which further improvements were practicable. 
The manufacturer who has just standardised a design cannot 
sacrifice the developmental costs and proceed at once with the 
ultra refinements of an improved design, but he will frequently 
have done so long before any ublished description is avail- 
able, and the manufacturer who blindly copies such a published 
description, on se iege of the machine, may find his com- 
petitors still in the lead with an improved design. 

The writers would also like on the present occasion to refer 
to the matter of core loss calculations. On p. 229 of “Electric 
Generators” was given a core loss predetermination curve 
derived by an analysis of 23 large multipolar commutating 
machines, in the design of which there was a wide range of 
periodicities and magnetic densities. The results showed that 
in practice the core loss in watts per kilogramme could be 
derived directly from the product of periodicity and core density. 
This method has come in for a good deal of criticism from 
time to time, and it has been maintained that it stood too 
directly in contradiction to known theory. Nevertheless, we 
have found it to be a more reliable guide than any other 
process, either theoretical or empirical, and it is obviously far 
more direct than the theoretically more attractive methods 
set forth in most treatises on dynamo design. 

The value of our method has recently been strikingly 
confirmed by the results of a most elaborate investigation 
described in a Paper contributed by Esterline and Reid 
to the algae 2 the American Institute of Electrical 
Engineers (Vol. 1903, pp. 1,323-1,338). Messrs. 
Esterline and Reid’ 8 * comprised 12,000 obser- 


vations on variously-proportioned armatures, and the prac- 
tical results at which they ultimately arrived are given in 
the curves of Fig. 1. It will be seen that the core loss in 
watts per kilogramme is found to be a function of the product 
of periodicity and core density, the conclusion at which the 
present writers had arrived several years ago. In Fig. 1, it is 
stated by Messrs. Esterline and Reid that curve No. 1 may be 
taken as representative of smooth cores within either solid or 
laminated poles, curve No. 2 of toothed cores within solid 
poles, and curve No. 3 of toothed cores within laminated 
poles. To these curves Messrs. Esterline and Reid have 
added a broken line curve which they have obtained from 
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the core-loss tests of a large number of commercial machines 
having, in the majority of cases, toothed cores and solid cast 
poles. 

We have re-plotted this last curve in Fig. 2, together with 
our own curve of 1899. The agreement is so close as to dispel 
any further doubt as to the best method of procedure in 
calculating the core losses in practical designing. 

The broken line in Fig. 2 is suggested as a good representa- 
tive curve for core-loss calculations. 

In dealing with dynamo calculations generally, due allowance 
must be made for variations in materials and slight variations. 
in dimensions and finish incident to ordinary shop methods 
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This applies more particularly to calculations of iron losses, 
since in practice it is practically impossible to make two iden- 
tically similar cores. We do not suggest, therefore, that in a 
rigorous examination of results there will not be found con- 
siderable variations from the calculated results by the empirical 
ested. The successful designer must invariably 
allow for such variations in material and dimensions as occur 
in reasonably well-regulated practice. Within these limits the 
method we have proposed has been found to be accurate. 
Within the limits obtainable in really scientific work the 


methods su 
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empirical way of proceeding would not be of any particular 
value. Dynamo design, however, cannot become a strictly 
scientific process until dynamos are built in a laboratory, and 
not in a commercial workshop. — Yours, &c., 
London, May 27. H. F. PARSHALL. 
H. M. Hoparr. 


COMPLETION OF THE PRACTICAL SYSTEM OF 
ELECTRICAL UNITS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: It is a feature of discussions on practical electrical 
units that the practical man, for whose benefit these altera- 
tions are proposed, shows a plentiful lack of interest. in the 
matter, while all those who have contributed letters on the 
subject no doubt work freely in C.G.S. units or convert, 
without trouble, from one system to another, so that they 
are probably not writing from any feeling of personal 
inconvenience. 

Now the professor may propose, but it is the working 
engineer who determines the acceptance of a unit, and it 
appears to me that his tastes have been too little considered. 
If we may judge from other branches of engineering, it is not 
found convenient to have separate names for derived units, 
but rather to use self-explanatory terms. Thus, velocity is 
measured in miles per hour (except in marine work, where 
knot is used) ; pressure in pounds per square inch ; gradient, 
one in so many; flow of liquids, gallons per minute; 
angular velocity, revolutions per minute, and so forth. 
There is no doubt that such units are easily intelligible. 
Even in the electrical system, over-weighted by academic 
love of system as it is, practical men have invented descriptive 
units in defiance of orthodox creations. Witness ampere-turn, 
kilowatt-hour, ampere-hour, volt-ampere. In the metric system, 
simple and logical as it is, the litre (except in measurement of 
drinks, for which it is a convenient size) has been ousted by 
the cubic centimetre or cubic metre, This is obviously because 
the practical man works in mental pictures, and wants units 
that will convey impressions of magnitude with least trouble to 
his mind. Moreover, each branch of calculation deals with 
different magnitudes or quantities measured in different ways, 
and hence a special combination is needed. Thus, a railway man 
states velocity in miles per hour, while the lift designer 
prefers feet per minute; the steam engineer talks of pounds 

r square inch, and the turbine maker calculates in feet of 

ead. To ignore this very reasonable tendency must result, 
I cannot but think, in stultification of the labours of com- 
mittees and conventions. 

There should be exercised a severe economy in the invention 
of names, only those quantities having individual names which 
cannot be briefly described in terms of others. As above men- 
tioned, the coulomb is becoming obsolete as a practical unit, 
and probably a new unit for B would be doomed to early 
extinction. Broadly speaking, if a quantity has a name, its 
time or space differential requires none ; or conversely, if the 
differential is the more convenient—e.g.,the ampere—then the 
time or space integral is needless. On the other hand, I think 
nothing would be more confusing than the use of the same 
unit for different measurements, such as henry, both for coeffi- 
cient of induction and for permeance. This proposal is surely 
due to a confusion of the origin and the object of units. 
Practical units are not made to illustrate the theory of the 
subject, but to permit of the easy and clear statement of 
numerical quantities. 

Among so many suggestions I fear to enter as a godfather, 
but I certainly think that permeance should have a name of 
its own. In fact, I suggested this to the B.A. Committee on 
Electrical Standards some nine years ago, and I believe I was 
the first to propose (B.A. Report, 1595, p. 206) the inclusion 
of the 47/10 in the value of the permeability, so that the unit 
of permeance would allow of the ampere turn being taken as 
theunit E.M.F. These ideas were, doubtless, too revolutionary 
at that time, but I have good hopes that they will ultimately 
be accepted as the simplest compromise of the 4v question. 
Dr. Fleming, who was a member of the committee, did me the 
honour to include this among his other more sweeping pro- 
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posals of change, and several other reformers have inclined to 
the same view. 

It is interesting to note that the committee recommended 
105 lines of force as the unit of magnetic flux, but owing to its 
excessive size this has not been generally adopted. It also 
involves the use of an inconveniently small value for permea- 
bility, though in other respects the unit has advantages. But 
the inclusion of the figure 103 as a separate item in a formula 
is not a great hardship, nor is it possible for the accidental 
omission of such a number to pass. without notice. 

I agree cordially with Prof. Fessenden that the ampere-turn 
should be the authorised unit, retaining the C.G.S. unit of 
magnetic flux and altering the unit of permeance. Whether 
the other units are to be altered may be questioned. I am 
inclined to the view that practical units should be made only 
where there is a real demand, leaving other quantities to be 
expressed in C.G.S. units for scientific work, and accepting 
the hiatus and the re-appearance of the 4r in places where it is 
comparatively harmless to the ordinary man. And I deprecate 
most strongly the substitution of a new name for ampere-turn. 
Objectors who say that magneto-motive force is not always 
due to ampere-turns have only to look at other units. Liquid 
or gaseous pressure is measured in pounds per square inch, 
although the source of the pressure has nothing to do with tle 
weight of a pound. But in calculating strains on enclosing 
vessels, the unit is very convenient, and the meaning is clear 
and definite.— Yours, &c., FRANCIS G. BAILY. 


Heriot-Watt College, Edinburgh, May 31. 


P.S.—Since writing the above I notice that Prof. Perry advo- 
cated the ampere-turn, the volt-second, and the value of the 
permeability of air as 4r x 10^? some 16 years ago, and pub- 
lished his views in your columns in the issue of July 31, 1891. 
I had quite forgotten this. —F. G. B. 


WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I have read with great interest Prof. Braun's commu- 
nication published in T'he Electrician of April 15, 1904, p. 1,033, 
in which he endeavours to prove priority over Marconi in the: 
use of the closed oscillating circuit coupled with a radiating 
conductor. To prove priority, Prof. Braun calls attention to 
his British patent No. 1,862, 1899. This patent is identical 
with Prof. Braun's German patent No. 111,578, application for 
which was filed October 14, 1898. A study of these patents 
is most interesting. In Figs. 2 and 4 the antenna is connected 
to a Tesla or Qudin oscillator circuit by means of an oscillation 
transformer. The lower end of the antenna is not earthed. 
Neither is the antenna attuned to the frequency of the closed 
oscillating circuit. Under such conditions it is impossible to 
develop more than a negligible current flow in the antenna, 
and therefore it is impossible to radiate electromagnetic waves. 
The system is absolutely inoperative. 

The first portion of British patent No. 1,862, 1899, reads as 
if its author was unaware of the fact that long waves and 
antenne had ever been employed in wireless telegraphy prior to 
October 14, 1898. In fact, he divides electrical oscillations 
into three groups—those of commercial frequencies produced 
by alternating-current generators ; those produced by Fedderson 
in his demonstration of the oscillatory nature of a condenser 
discharge under certain conditions (Pogg. Ann., 1857-1863) ; 
and, finally, the oscillations produced by Hertz ** which are of 
a frequency much higher than those produced by Fedderson." 
He then proceeds to state that “up to this time Hertzian 
oscillations only have been used in transmissions by wireless 
telegraphy "; that their employment necessitates the absence 
of material obstacles between the transmitting and receiving 
stations, and that, in fact, the interposition of “trees, smoke, 
sails,” &c., between the stations serves to cut off communication. 

After this introduction he states the object of his inven- 
tion—viz., the employment of waves that are of great length 
compared to the waves investigated by Hertz. "The frequency 
of the waves investigated by Hertz was of the order 100,000,000 
and the length of these waves was of the order 1 metre. 

In October, 1898, then, we have presented to us the spectacle 
of a college professor, who admittedly knew nothing of the 
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development of the art up to that time, advocating the use of 
Waves longer than 1 metre, so that he might be able to transmit 
signals between two stations separated by such obstacles as 
“ trees, smoke, sails, &c.”! He seems to forget the work of 
Marconi, who had already employed.antennz more than 150ft. 
in height for radiating waves of more than 600ft. in length, 
and he overlooks the work of Lodge, who advocated the use of 
inductance coils in order to decrease the frequency and to 
increase the length of the radiated waves (British patent 
11,575, 1898, or United States patent 609,154). It should be 
remembered that as early as August, 1897, Ascoli had 
announced the law that the length of the waves radiated from 
an antenna was four times the height of the antenna (Elec. 
tricista, Rome, August, 1897). 

There is absolutely nothing in British patent 1862, 1899, 
about increasing the energy of radiation. The gist of the 
invention is merely the employment of slow oscillations so as to 
insure the radiation of long waves, which had long before been 
obtained by the use of high antennæ by Marconi and others. 
In view of the introduction to the patent, we must consider 
that Prof. Braun was unaware of the true nature of electrical 
radiation from antenne, that he did not know that the wave 
length was four times the height of the antenna, and we may 
even doubt that he was aware that antenne had ever before 
been employed. 

There is nothing in Braun's patent concerning the desir- 
ability of generating persistent electrical oscillations or 
radiating prolonged trains of waves, although in his pamphlet 
entitled “Drahtlose Telegraphie durch Wasser und Luft,” 
published in 1901, he has a great deal to say on this subject, 
a great deal to say on the advantage of these persistent 
oscillations, a great deal to say about a tuned receiving 
system NR. to take advantage of the resonance resulting 
from these prolonged trains of waves, as well as a great deal 
to say on the subject of attuning the antenna to the frequency 
of the closed oscillating circuit and the subject of the absolute 
necessity of carthing the lower end of the antenna or else 
connecting it to a large capacity body so as to balance the 
upper half of the antenna. As Braun himself aptly puts it in 
his letter of April 15th: “ The direction I had to pursue was 
clear to me. The only consideration then was the means by 
which it could be made practical.” | 

There are no directions or instructions in Braun's British 
patent whereby an electrical engineer of ordinary experience 
could * make practical," or even operative, the inoperative 
system therein disclosed. 

It was not until long after October 14, 1898, that Braun 
discovered the means by which it could be made practical.” 
On his own admission this is true. The first intimation given 
the public of these “means” was contained in a Paper in 
Dingler's Polytechnische Zeitschrift in the latter part of 1901, 
which appeared shortly before Braun’s pamphlet above 
referred to. This Paper stated that the length of the antenna 
should be one-quarter of the length of the waves to be 
radiated as determined by the frequency of the oscillations in 
the closed oscillating circuit, and this was long after Marconi’s 
British patent No. 7,777, 1900 (published April 13, 1901), had 
been accessible to Braun. 

As Braun states the case, “it was only very late that I pub- 
lished something about my work —i. e., November 16, 1900— 
and a reference to a more correct view of the dependency on 
the coupling will be found on p. 51 of my pamphlet on Wireless 
Telegraphy, 1901.” (This is the pamphlet the full title of which 
I have given above.) It will be in vain for Prof. Braun to try 
to sustain his British patent by referring to his pamphlet 
published almost three years after his patent application had 
been filed. A patent for an inoperative system is necessarily 
void ab initio, and such a patent cannot have new life infused 
into it by something that the patentee discovered afterwards, 
or, rather, something that was discovered by others for him. 

The professor states, in his letter of April 15th, “I at once 


searched for methods of increasing the available oscillating 


energy without altering the frequency of oscillation,” and yet we 
find, according to his British patent, that the raison @étre of 
the closed oscillating circuit is the production of long waves 
that will not be impeded or cut off by obstacles. 


He also states that he considered the vague and incomplete 
suggestion of the inoperative system contained in his British 
patent sufficient to protect the more highly-developed system 
evolved therefrom, “ otherwise," he says, **a patent application 
filed in the summer of 1899 would now exist," and just such 
an application does exist in the shape of his British patent 
No. 22,020, 1899, filed November 3, 1899, which shows the 
same system as is shown in Fig. 4 of the earlier British patent, 
with the addition of one of the numerous details necessary to 
make the earlier system operative— namely, an earth connection 
for the lower end of the antenna. 

As if other proof were lacking, the professor himself has 
furnished proof that at the time he filed his application for his 
earlier patent he did not have the slightest conception of the 
invention for which he is now claiming priority over Marconi. 
The system shown in the later patent (22,020, 1899) is bad 
enough and useless for any but very short distances, because the 
antenna is not attuned to the closed oscillating circuit, but 
the earlier patent, which has neither ground connection nor 
attuned antenna is absolutely useless for any purpose. It was 
not until Marconi's British patent No. 7,777, 1900, was pub- 
lished early in 1901, that the necessity of accord between the 
periods of the closed and open oscillating circuits was known 
to the public. It was not until after the publication of this 
Marconi patent that Braun published the numerous modifica- 
tions to his earlier system that were essential to its operativeness. 

So far we have been considering the contest between Braun 
and Marconi on the question of priority of invention of the 
transmitting system employing a closed oscillating circuit 
associated with an antenna, but let us not overlook the fact 
that priority may not belong to either. That such is the case, 
I have only to call attention to the fact that my friend Prof 
Reginald A. Fessenden, on December 15, 1899, filed in the 
United States Patent Office, two applications which have now 
become patents Nos. 706,735 and 706,736, dated August 12, 
1902, and which describe clearly and concisely, and without 
the slightest uncertainty, a closed oscillating circuit directly 
connected to the antenna, and, moreover, the period of the 
antenna is described as being equal to the period of the closed 
oscillating circuit, as determined by the inductance of its 
connections and the capacity of its condenser. 

Furthermore, there is in Prof. Fessenden's case some reason 
for employing the means above described for producing per- 
sistent oscillations and prolonged trains of waves, because at 
the receiving station the antenna has a period equal to the 
frequency of the waves radiated by the sending sta‘ion, and is 
connected to a closed tuned circuit, containing a condenser and 
a coil, which also has a period equal to that of the radiated 
waves. In other words, Prof. Fessenden describes and claims 
in the broadest terms a closed oscillating circuit for prolonging 
the oscillations in the antenna, and he also claims a closed 
oscillating circuit associated with a transmitting antenna in 
combination with a closed tuned receiving circuit associated 
with a receiving antenna, the periods of the said four elements 
being the same. | 

Now, December 15, 1899, antedates by four months the 
filing date of Marconi's British patent 7,777, 1900, and it 
antedates by two years the date of the first information ever 
given to the publice by Braun as to how his early system could 
be made operative for the purpose of radiating electro- 
magnetic waves. | 

Shortly after December 15, 1899, to wit, February 8, 1900, 
another American, Mr. J. S. Stone, filed in the United States 
Patent Office an application which is now patent No. 714,756, 
and which described a closed oscillating circuit inductively 
related or coupled to an antenna, the antenna being attuned to 
the period of the closed oscillating circuit, and a closed reso- 
nant circuit, attuned to the same frequency, inductively 
related or coupled to a receiving antenna. February 8, 1900, 
is likewise prior to the filing date of Marconi's British patent 
and is long prior to Braun's publication of the “means by 
which it could be made practical.” In Mr. Stone’s patent the 
reaction of the antenna on the oscillating circuit is fully 
discussed, and means are provided for eliminating this reaction 
while yet maintaining the tight e UE between the antenna 
and the closed oscillating circuit. This, Prof. Braun will please 
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note, was 24 years prior to Max Wien's discussion of the same 
subject in the Ann. der Phys., 1902, p. 686. 

To sum up, Braun does not deserve in the slightest degree the 
credit given him for introducing into wireless telegraphy the 
use of a closed oscillating circuit associated with a good 
radiating circuit or antenna. His early system was totally 
inoperative. His British patent 1,862, 1899, does not contain 
sufficient disclosure to enable any one to get the slightest 
benefit therefrom, and is, therefore, void. is British patent 
20,020, 1899, was a step in the right direction—it added the 
necessary earth connection. The next step i. e. the attuning 
of the antenna to the period of the oscillating circuit, was not 
described by Braun until long after it had been described by 
Marconi. As to Marconi, he must certainly be considered an 
independent inventor of the system described in his British 
patent 7,777, 1900, because there was not enough in Braun’s 
1899 patents to assist him in making his invention, and he 
must be considered a highly meritorious inventor because his 
system is efficient to a high degree. 

But then again, Marconi must concede priority to Stone, the 
filing date of whose U.S. patent above referred to antedates 
the filing date of Marconis British patent. Finally, Stone 
himself must concede priority to Fessenden, whose applications 
were filed before his own, for a system employing a closed 
oscillating circuit associated with a radiating antenna. In 
this connection it is pertinent to call attention to the fact that 
no U.S. patent has beeu granted to Marconi for the invention 
described in his British patent No. 7,777, 1900.—Yours, &c., 


New York City, May 19. LEE DE FOREST. 


A CRITICISM OF SINGLE-PHASE TRACTION, 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I have been much interested in the articles on single- 
phase traction and your leader on same, and am with you in 
having very little faith in the Ward-Leonard system of single- 
phase traction as exemplified by the Oerlikon installation. 
The whole thing is too much after the Heilmann absurdity to 
rank as a serious factor in electric traction. Even the ingen- 
uity of the Oerlikon current-collecting device does not appeal 
to me, because if single-phase were to be employed, two wires 
would be necessary to place it on a comparative basis with the 
Berlin-Zossen line. The adjusting of the collecting bar to 
widely-varying positions of a trolley wire will, in any case, be 
likely to cause a tangle of overhead equipment and collecting 
device. 

I note that at the end of your leader you say, '* The recent 
improvements in single-phase motors point to a more satisfactory 
solution of the single-phase traction problem.” My own investiga- 
tions lead me to the opinion that even in this direction there 
is very little to hope for in single-phase traction. 

There are at the present time three kinds of single-phase 
traction motors. The first, identified with the Westinghouse 
Company, is practically an ordinary continuous-current series- 
wound motor, the idea being to use it on either an alternating 
or a continuous-current track, Naturally, as the commutator 
cannot be worked at a high voltage, a step-down transformer 
is necessary. The repulsion induction motor, developed by the 
G.E. Co. of America, does not require a transformer, because 
the armature is independent of the field, the brushes being 


short-circuited. The repulsion series motor of the Union Elec- |: 


tric Co. of Berlin is similar to the last named, with the excep- 
tion that a second set of brushes are set at 90deg. from the 
short-circuited brushes, the idea of this second set being to 
supply current to a series transformer with a view to decreasing 
sparking when running below synchronous speed, and also to 
improve the power-factor. 

Now, in single-phase cominutator motors the short-circuited 
coils under the brushes act temporarily as the secondary of a 
transformer. During running this does not give trouble, 
because the short-circuited coil is continually changing, and 
there is thus no time for the current to rise to a dangerous 
amount. But consider for a moment the conditions when 
starting a train on an incline with the brakes down. If 
current is switched on before they are released, or if the train 
does not start immediately, owing to the traction resistance 


being too great, then, owing to the armature winding acting 
as the primary of a transformer, and the short-circuited coils 
under the brushes as secondary, the latter are almost certain 
to be burnt out. Various proposals have been made to meet 
this difficulty, one being the heroic idea of placing resistances 
between armature winding and the commutator segments, but, 
clearly, if the motor stands long enough, no resistance can 
save it. It is, of course, impossible to employ very large 
resistances because the dimensions of the motor would be 
unduly increased, and the efficiency diminished. 

Again, take the question of torque. This depends on the 
magnetic field, and in a series continuous-current motor with 
a certain load both field and torque are constant —that is to 
say, they do not pulsate. In a three-phase motor also, the 
torque and field are constant, and in a two-phase motor nearly 
so. With a single-phase motor, however, the torque varies 
from zero to maximum, and back to zero with every complete 
alternation. To show what this means, let us suppose a 
certain freight train on a main line requires a maximum 
draw-bar pull of 10 tons. Then, with continuous or three- 
phase motors the locomotive may weigh, say, 50 tons, but if it 
has single-phase motors it must weigh 85 to 100 tons. 

Regarding Mr. Blanck’s article on single versus polyphase 
generators, I take it that his arguments only stand good for 
single-phase traction. In any case, there is no getting away 
from the fact that a single-phase generator costs some 25 per 
cent. more than a three-phase. hat should we think of a 
steam engineer who made a three-cylinder engine and then 
only ran it as a single cylinder ; yet this, as a matter of fact, is 
more or less analogous to the single-phase machine. And 
what is true of the generator is also true of the motors, for 
when they are worked as single-phase the active material 
cannot be fully utilised. For a given power the machine must 
of necessity be larger and more expensive, and on to this the 
single-phase traction advocates add a commutator with all its 
additional trouble and expense. Statistics recently published 
on motors of all kinds show that more than half the break- 
downs are traceable to the commutator. 

Now, as regards the extra wire required for three-phase, 
what does it really amount to? Is it not a fact that every 
single track tramway line in this country has two wires, 
whereas with a bow trolley one would do. Yet no one objects 
to the two wires. Once admit the principle of bare wires, and 
a wire more or less does not matter; in fact, there may, in 
certain cases, be a distinct advantage in having several wires. 
For example, if we assume that a certain system requires a 
certain amount of copper, then the more copper we put into 
bare wires overhead the less copper will be required in insu- 
lated feeders underground, and it is the insulation, excavation, 
laying, &c., of the latter which costs the money. The largest 
size of trolley wire which can be conveniently erected is O-4in. 
diameter, and three such wires required for three-phase will 
carry very much more energy than two such wires with single- 
phase. For a given voltage and given amount of energy the 
single-phase system must necessitate more money being 
expended on underground feeders.—Y ours, &c., 


London, June 1. E. KILBURN SCOTT. 


TELEPHONE SYSTEMS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Since writing you on the matter of my ring-through 
system, I have learnt that my claim to be the first to use a 
clearing indicator connected in shunt to the line is not quite 
correct. Iam informed that the clearing-out signals employed 
in connection with the earliest telephone switchboards used in 
America in 1878 were annunciators connected in local circuits 
and operated by 600-ohm relays connected to the lines as 
shunts to earth. These were used by the Western Union 
Telegraph Co., and were made by the Western Electric Co. 
They were, however, I learn, soon discarded for the “Standard” 
switchboards of the latter company, in which the clearing 
indicators were connected directly in the speaking circuit. 

The above interesting item of telephone history does not 
affect my other claims to have devised the first ring-through 
and independent ring-off system.— Yours, &c., 

London, May 31. 


J. POOLE. 
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ROYAL COMMISSION ON LONDON TRAFFIC. 


The Royal Commission on London Traffic resumed its sittings yesterday. 

Sir HOMEWOOD CRAWFORD, solicitor to the City Corporation, 
described the unique position occupied by that body in being exempt from 
the provisions of the Municipal Corporations Acts, 1835-1882. There 
was little of electrical interest in his evidence, however, beyond a reference 
to the clauses which have been inserted in various tube railway bills for 
the protection of the City Corporation, and to the obstruction caused by 
the electric lighting and other companies in breaking up the streets. 
Incidentally, he mentioned that the superstructure of the ventilator for 
the District Railway in Queen Victoria-street is, by a Parliamentary 
provision, to be removed when the line is electrified. 

Mr. A. C. ELLIS, general manager of the Metropolitan Railway, 
described the system owned by the Metropolitan Railway Co., and its 
connections. Dealing with the question of electric traction he pointed out 
that the company was now actively engaged in the work of equipping the 
London sections of their railway for electrical working, consisting of the 
Inner Circle, the extension to Harrow and the new Uxbridge line. A 
generating station had been built upon land adjoining their engineering 
works at Neasden, N.W , and a considerable portion of the machinery 
was complete and in order. The power station would be the most exten- 
sive in the kingdom owned by a single railway company. The main 
building. which covered an area of 3,570 sq. yds., was 318ft. long by 
101ft. wide. In the engine room three turbo-polyphase alternators were 
being erected each having a capacity of 3,500kw., equal to about 
14.000 R. ., and capable of supplying 17,000 R.. to the track during 
periods of heavy traffic. Provision had also been made for the erection 
of additional plant, and probably a further unit would be installed at once. 
The boilers, of which there were 10, each had an evaporative capacity of 
20,0001b. of water per hour to a steam pressure of 180lb. per square inch, 
superheated to a total temperature of 520%. The three-phase generators 
would generate directly at 11,000 volts across each phase, and at this 
voltage the current would be transmitted by three-core armoured cables 
to nine sub-stations along the railway. At these sub-stations static 
transformers would reduce the current to 440 volts, it being then con- 
verted into continuous current at 600 volts, which would be the working 
pressure. Positive and negative conductor rails were to be used. New 
rolling stock, entirely of English manufacture, would be employed. This 
rolling stock would all be of the open-corridor type, the cars being 524ft. 
long and 8ft. 9in. wide, with tranverse and longitudinal seats. The 
entrances would be at the ends, with sliding doors and a closed-in 
vestibule. As far as possible the cars would be fireproof, and all 
precautions would be taken with regard to the electrical apparatus to 

against fire from this cause. From the rail level to the waist of 
the cars the construction was entirely of metal. There was an iron floor 
which would be covered with asbestos and matting or other material 
rendered non-flammable. The underframe and seats, and seat supports, 
would be of steel. In the motor cars the cables would all be carried in 
asbestos slate casings, and no power cables would be carried through the 
trailer cars, Trains would consist of six cars with motor cars at each 
end, the combined motors having a capacity of 1,200 m.r. The two motor 
cars were worked in series and controlled from either end of the train. 
The cars would be made up of two classes. He anticipated that the 
carrying capacity of that portion of the railway to be worked by electricity 
would be increased by 39 per cent. with the increased service which it was 
proposed to run. Having expended over £1,250,000 upon the scheme of 
electrification, the Metropolitan Company suggested that it would be 
well to see the result of this work, and to test the carrying capacity of the 
railway under the new conditions before further schemes for further rail- 
ways in immediate proximity to the Metropolitan Railway are authorised. 

The Commission adjourned until to-day (Friday). 


LIGHT RAILWAYS. 


During the past 1nonth only eight applications were lodged with 
the Light Railway Commissioners for orders, and of these three were 
for amendments of existing orders and one for an extension of 
time. In only two of the four original schemes is electric traction 
schedul:d. There is a bill now before Parliament to make the 
Light Railway Commission permanent, but something more than 
this is needed to stop the gradual decline in the number of schemes. 
The hostile attitude of railway companies and local authorities has 
seriously checked promotions, and an amendment of the Light 
Railways Act must take place before confidence is restored. 

The two new electrical schemes are: — (1) Penmachno, Corwen 
and Bettwys-y-Coed, promoted by the Penmachno, Corwen and 
Bettwys-y-Coed Light Railway Co. and A. Barker and J. L. Owen. 
The engineers are Mansfield, Owen & Co. and R. L. Jones; the 
length is 284 iniles and the gauge ift. 114in. (2) Campbeltown 
and Machrihanish, promoted by Argyll Railway Co. (Ltd.). The 
engineer is T. L. Galloway ; the length is 6} miles and the gauge 
2ft. 3in. 

The following table shows the number of applications for light 
railways since the passing of the Light Railways Act, 1896, the 
bottom line of figures representing electrica] schemes :— 

1897. 1896. 


1903. 


1898. 


! 


1902. ' 1901. 1900. | 1899. 
Nov May Nov|May Novi:May NoviMay|Nov|May Nov May Nov|May; Nov 
17 22 20 21 44 26 27 24 43 40 54 35 30 28 28 
15 12 13 16 40 22 19 17 32 21 | 32 18 +o 10 14 
I | 7. , M 


PARLIAMENTARY INTELLIGENCE. 


— — 


WESTMINSTER TRAMWAY TERMINUS. 

In the House of Commons on Tuesday, Capt. JESSEL asked the 
Home Secretary whether his attention had been called to the discussion 
upon the suggestions of the Home Office regarding the Westminster 
tramway terminus of the London County Council whilst the London 
County Council (Tramways and Improvements) Bill was before Com- 
mittee (see The Electrician, May 13, p. 150). 

Mr. AKERS DOUGLAS, in a printed reply, said that he proposed to 
985 ee House to deal with the point in question on the report stage of 

e bill. 


ELECTRIC LIGHTING (LONDON) BILL. 
The County of London and Brush Provincial Electric Lighting Co. has 
deposited a petition in the House of Commons praying to be heard by 
counsel against the Electric Lighting (London) Bill. 


OTHER ELEOTRIOAL BILLS. 

In the House of Commons on Tuesday, the Govan Burgh (Electricity) 
Bill and the University of Leeds Bill were read a third time. The Derby- 
shire and Notts Electric Power, the Leicestershire and Warwickshire 
Electric Power, and the West Riding Tramways Bills were read a second 
time. On Wednesday the Chesterfield Tramways and Improvements Bill 
was read a third time. 


LEGAL INTELLIGENCE. 


Poole and District Blectric Traction Oo. v. Bournemouth 
Corporation. 


ARBITRATION. 

At the Surveyors’ Institution, Westmister, on Friday last week (May 27), 
an arbitration was commenced to determine the priee which the Bourne- 
mouth Corporation shall pay to the Poole and District Electric Traction 
Co. for the purchase of their undertaking, as provided for in an agree- 
ment dated March 11, 1903, and confirmed by the Bournemouth 
Corporation Act of the same year. Mr. William Eve (for the Corpora- 
tion) and Mr. Leslie Vigers (for the company) acted as arbitrators, 
with Mr. A. T. Lawrence, K.C., as umpire. The counsel engaged 
were Mr. Balfour Browne, K.C., Mr. C. A. Cripps, K.C., and Mr. C. C. 
Hutchinson for the company, and Mr. H. Lloyd, K.C., Mr. Williams and 
Mr. Jeeves for the Corporation. 

Friday, May 27. 

Mr. BALFOUR BROWNE, K.C., in opening the proceedings for the 
Poole and District Traction Company, said that the arbitration arose out 
of an agreement e March 11, 1903, made between the company and 
the Bournemouth Corporation providing for the purchase by the Corpora- 
tion of certain undertakings belonging to the company. The history of 
the undertaking was as follows: Prior to 1899 the British Electric Traction 
Co. endeavoured to obtain powers for the construction of light railways 
the whole way from Christchurch to Poole, via Bournemouth, and at the 
same time Mr. W. M. Murphy was endeavouring to obtain similar powers. 
After an inquiry the Light Railway Commissioners refused both appli- 
oitions, chiefly owing to the opposition of the Bournemouth Corpora- 
tion, which was to the effect that tramways through the streets of 
Bournemouth would ruin the trade of the town. A second appli- 
cation was also refused on account of the short interval of time 
between that and the previous application. In 1899, however, an appli- 
cation to construct a line from the County Gates, Bournemouth, to Poole 
was granted, and the Poole and District Electric Traction Co. was regis- 
tered, both the British Electric Traction Co. and Mr. Murphy taking a 
certain proportion of the capital. This line was opened for traflic on 
April 6, 1901. In August, 1899, the company gave notice of its intention 
to apply to Parliament for powers to const: uct tramways from the County 
Gates, through Bournemouth, to Christchurch, but the Bournemouth 
Corporation, hearing of this intention, themselves promoted a provisional 
order for these lines. The company opposed, but eventually the pro- 
visional order was granted to the Corporation, with certain suspensory 
powers which were contained in sec. 6. This was to the effect that, if the 
Corporation did not construct the lines within two years, the company 
should be allowed to doso, but that, in theevent of the Corporation construct- 
ing the lines, the company was to have running powers over them. The Cor- 
poration did commence to construct the lines, but inasmuch as they were not 
completed within the statutory period, the company made an application 
to the High Courts claiming that the powers of the Corporation had 
ceased, and that the lines laid, but not completed, should be pulled up. 
Mr. Justice Swinfen Eady gave judgment in favour of the Corporation, 
but an appeal was allowed. The powers of the Corporation having been 
found by this appeal to have lapsed, it was necessary that some arrange- 
ments should be come to with the company, the injunction to restrain the 
Corporation from opening the lines being suspended with that object in 
view. The agreement already referred to was arrived at, and it was con- 
firmed by the Bournemouth Corporation Act of 1903. The main clause 
of the agreement was as follows :—‘‘ The Corporation shall pay to the com- 
pany & sum to be ascertained, in case of difference, by arbitration, equal 
to the fair market value as a going concern of the Poole undertaking, and 
for the purposes of determining such market value the arbitrators or 
umpire shall take as the basis of his or their calculation the balance-sheet 
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of the company made up to Dec. 31, 1901. . . ." This balance-sheet 
was for about nine months, and the profit shown was £5.622. 13s. 8d. 
Therefore the arbitrator had to take that figure and multiply it by a 
number which he would fix as the proper number of years over whieh 
the purchase should extend. That was so far as the basis of the calcula- 
tion extended. The question of future profits would aleo have to be taken 
into account. In the Poole Light Railway Order of 1899 a period of 
85 years was granted to the company during which it could not be 
acquired by any of the local authorities through whose districts the lines 
passed, and under the agreement the right of purchase was transferred 
to the Corporation. The figure which should now be adopted as the 
number of years depended upon the security, and in this case there 
was the best security that could possibly be obtained. He would ask, 
therefore, that 30 years should be taken, and that as the basis of 
the calculation was to be upon the profit for the first nine months’ 
working, a multiplier of 40 should be adopted. The Poole line was 
3$ miles in length, it was 3ft. 6in. gauge, and had cost £64,000 
to construct. It was a single line with passing places. The company 
owned ro generating station, current being obtained from the Bourne- 
mouth and Poole Electricity Bupply Co. under two agreements dated 
1900 and 1902 at 11$d. per unit, the minimum supply being 300,000 units 
per annum. Both these agreements would be taken over by the 
Corporation. Under the agreement of March, 1903, the Corporation 
was also to purchase all the other rights and privileges of the com- 
pany, and the arbitrator was also to take into account the prospective 
profits of the company and the value, if any, of the ranning powers which 
it possessed over the Bournemouth lines. Therefore, besides the Poole 
line already referred to, the following would have to be considered :— 
The Poole Light Railway Extension Orderof 1903, which authorised a loop 
line from Branksome to Parkstone, joining the Poole line further on ; the 
powers of the company under the Christchurch Act of 1900, which 
authorised a line through Pokesdown; the value, if any, of the 
running powers in Bournemouth, and the value of ihe company's 
projected extensions which had been abandoned owing to the agreement 
with the Corporation. Certain other definite sums were mentioned in 
the agreement as payable by the Corporation, but these would not be 
mentioned in the course of these proceedings. The running powers which 
the company were given under the Corporation's provisional order of 
1900 he regarded as extremely valuable, not so much from the profit 
which would be made in Bournemouth as from the extra traffic on the 
Poole line owing to through running. Having & tramway already in 
operation at the west end of Bournemouth, and powers to construct 
another at the east end, there would eventually exist, had the lines 
remained in the hands of the company, feeders at both ends of the town, 
and the value of these to the revenue of the company would have been 
exceedingly great. The terms of purchase by the local authority under 
the Christchurch Act were 35 years at fair market value, and 25 years for 
the Parkstone extension. 

Mr. STEPHEN SELLON, consulting engineer to the British Electric 
Traction Co., examined by Mr. C. A. Cripps, K.C., said be was chief 
engineer to the company when the Poole line was promoted. The 
number of passengers carried upon the line was increasing every year, as 
well as the receipts. The population showed an incredse of 27 per cent. 
between the censuses of 1891 and 1901. His calculation of the value of 
the Bournemouth-Poole line which was now working, was that the profit 
shown in the balance-sheet of 1901—viz., £5,622—as mentioned by Mr. 
Balfour Browne should be multiplied by 40— i.e., on a 30 years’ basis— 
which would give a total of £224,880. With regard to prospective 
increase in profits during the unexpired term of the 1899 Light Rail- 
way Order, and the Extension Order of 1903, he said that although the 
1902 and 1903 accounts showed a larger profit than 1901, during 1902 a 
large amount of traffic was lost upon the Poole line owing to the 
suspension of the omnibus service which ran into Bournemouth from the 
County Gates terminus, due to the construction of the Corporation tram- 
ways. The moment the Corporation lines were completed this traflic was 
recovered. The following figures gave the results of thc working of the 
line since the opening :— 


— Car miles. | Passengers. | Receipts. Receipts per 


car mile. 
April-Dec.,1901.. | 228,000 | 1,568,076 | £10,642 | 119054. 
1902: erigtece 330,000 | 2,188,000 | 13,400 | 974d. 
1908 „ 338,500 | 2,428,280 | 15,540 11:020. 


The results up to May, 1904, averaged over the whole of 1904, showed 
that this increase would be maintained. Since 1901 there had been an 
increase of 15 per cent. in passengers, 144 per cent. in car mileage and 
8 per cent, in receipts taking the same nine months into account, In the 
future also there would be a reduction of working expenses, as although 
at first only 11 cars were in service, there were now 17, and these were just 
beginning to have their largest earning capacity. For the next 15 years he 
estimated that there would be an annual increase in both traffic and profit 
of 21 per cent. and in respect of this increase, calculated for the 30 years, he 
claimed £53,916. In respect of the running powers of the Bournemouth 
lines he claimed a sum of £41,471. There were 64 miles over which 
running powers were in the hands of the company, and these lines carried 
80 per cent. of the total Bournemouth traffic. He considered there were 
enormous advantages from such running powers, and only quite recently 
a Committee of the House of Lords had given the Tyneside 'l'ramways Co. 
compulsory running powers over the Newcastle Corporation lines. 
Dealing with the Poole and District Extension Order of 1903, he said he 
regarded this as a most important branch. Since the order was granted, 
properties had been cut up for building purposes, and he estimated that 
the traffic on this line would average out to the zame as on the Poole 


line, where the average fare was 14d. per passenger. For the purposes 
of the claim in respect of the extension order, however, he had assumed 
an average fare of ld., and calculating 768,000 passengers per year at this 
figure, a net revenue would be arrived at which would be less than upon 
any similar line he knew of. It would, therefore, be a moderate estimate. 

The net value of this extension he put at £38,370. The Christchurch 
and Pokesdown lines he worked out upon the basis of an average fare of 
14d., with the same average earning capacity per mile and over the same 
period of years as the Poole line, and the same annual increase of 2} per 
cent. would increase the claim by another £54,750. There would also 
have to be included certain sums as representing the feeding value to the 

main line of some extensions not yet authorised, but which had been nego- 

tiated for and would have been continued but for this arbitration. There 
was also the question of the parcel traffic. 

Cross-examined by Mr. H. LLOYD, K.C.: He attached great importance 
to the running powers, notwithstanding the intervention of the piece of 
conduit tramway owned by the Corporation. At one time he had had 
great fears concerning this, but in the light of subsequent experience 
these had 5 He had no recollection of ever saying to the 
officials of the Corporation that if £90,000 for the whole undertaking 
were offered he would recommend his board to accept it. 

But we offered you £60,000, and that was your reply ?—-I never heard 
of it, and it is absolutely incorrect. 

Has depreciation been allowed for before the profit of 1901 was arrived 
at ?—I do not know. 

Should it have been allowed for? — Yes. | 

In your estimates of the value of the undeitaking you have allowed 20 
per cent. for depreciation ?— Yes. 

Your profit of £5,622 for 1901 was before any depreciation had been 
allowed for ?-—It may have been. 

Mr. LLOYD drew the attention of the Umpire to the fact that the 
allocation of the profit for 1901 included £1,000 for depreciation. 

Mr. BALFOUR BROWNE objected, as he claimed that this was an 
endeavour to go behind the agreement, which stated that the balance- 
sheet of 1901 should be the basis. "Therefore, the profit for that year 
should be considered as £5,622, as shown therein. 

Mr. LLOYD asked for the Umpire's ruling on the point, as according 
to this the Corporation would have to pay about £40,000 for nothing. 

The UMPIRE said it was quite clear that the balance-sheet for 1901 
had to be taken as the basis of the arbitration, but he saw a difficulty in 
considering only the one figure £5,600. The terms of his reference were 
to include, also, anything else that would affect the question of arriving 
at a fair market value of the undertaking. He would give a decision in 
the morning, and he considered the point of such importance that he 
would be prepared to state a case for either party if they objected to the 
decision he gave. 

Saturday, May 28. 

The UMPIRE said that, after careful consideration, he had come to 
the conclusion that the point involved was not such an important one as 
he at first had thought. He must stick to the balance-sheet, and evidence 
that would elucidate the meaning of that balance-sheet he cou!d not 
exclude. Practically speaking, the whole of that balance-sheet must be 
looked at. Mr. Sellon himself had shown that some item for deprecia. 
tion was necessary, and, therefore, the cross-examination of Mr. Lloyd 
was quite admissible. 

Mr. BALFOUR BROWNE said he would reserve the right to ask for 
an adjournment if the cross-examination endeavoured to go behind the 
balance-sheet. 

The UMPIRE said that he would be pleased to do anything to facilitate 
obtaining the opinion of the Court if necessary. 

Mr. LLOYD then continued his cross-examination of Mr. Sellon, and 
said that his calculation of the net profit available for distribution in 
1901 was £3,183, making allowance for depreciation and reserve. 

How many car-miles did you, run during the nine months of 1901?— 
228,000. 

And you would expect your 2} per cent. increase to commence from 
that date ?—Yes. 

But, as a matter of fact, your 1903 accounts show a profit of 
£5,668. 148. 5d. That is for a twelvemonth, and is practically the same 
as the nine months in 1901?—Yes; but you are simply taking the 
amount allotted as profit in 1903. The actual money was more than the 
24 per cent. increase, and the passengers also showed a larger increase. 

And your working expenses also? Not necessarily. 

Well, then, if your traffic has increased and your working expenses 
decreased, how is it that you get less profit ?—That is a matter of balance- 
sheet. It is not my business to make out the balance-sheet. 

But your two balance-sheets are made out in precisely the same way ? 
—This evidence must be given by the company itself, 

But there is a slight decrease in your receipts per car-mile ?— That has 
nothing to do with it, You may be running a larger number of car-miles 
with less receipts. 

With regard to the feeding effect of the various extensions which you 
have allowed for, would it be possible to work the Poole line as it is with 
all the extra traffic you estimate ?—No, but I have allowed for a large 
capital expenditure to meet the necessary extensions, 

What would it be necessary to do? —Well, first of all, with the exercise 
of the running powers over the Bournemouth lines, it would be necessary 
to arrange for a four minutes’ service and this would involve the lengthen- 
ing of teven of the existing passing places and the construction of two addi- 
tional passing places, and the expenditure upon these for the first year 
would be £2,900. There would also be required three additional cars with 
shed accommodation. This would absorb another £5,300. The next increase 
I have anticipated is the opening of the Parkstone loop, and assuming 
it would be opened at the end of March, 1905 (as it would have been), 
this would necessitate the doubling of the track between Branksome and 
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Poole at a cost of £9,215. No further doubling of the track would be 
necessary until 1914, when the whole of the track from Bournemouth to 
Poole would have to be doubled. In 1914, also, there would have to be 
11 extra cars with shed accommodation, equipment, &c., and the whole 
would cost £29,960. Discounting these figures to get the present value 
of these extensions, &c., brought the total amount down to £36,539. 

On the Parkstone extension you have charged us both with the future 
"dem Me the feeding effect. What is it going to cost to construct ?— 

Then there are some lines not yet authorised. When did you first 
contemplate the Canford Cliffs line ? —In 1898. 

Why was it not gone on with ?— There have been some difficulties 
about land. 

Áre you any nearer to carrying it out now ?— Not that I know of. 

Continuing: The total cost would be £8,000 for the 2 miles of line. It 
was true that there were very few houses along the line at present, but 
when it was constructed the district would develop. 

How have you arrived at the conclusion that the line would be a 
remunerative one ?—I have not aid it would be a remunerative one. I 
have only charged you with the feeding effect. 

Would your company construct an unremunerative line because of the 
feeling cffect ?—Certainly. 

What would be the cost of the Poole Harbour extension which you 
contemplate ?— £10,516 for the half-mile, the extra cost as compared with 
the Canford Cliffs line being due to the street widenings. 

What would be the cost of the Christchurch lines which you have 
power to construct ?—4A tender for £66,000 was actually let. 

To whom ?—The British Electric Traction Co. But the Bournemouth 
Corporation will not have to take over that agreement. 

Why was not the contract carried out?— For several reasons; first, 
because of the negotiations with the County Council as to the construc- 
tion of a new county bridge. Then we were in negotiation with the 
Bournemouth Corporation as to the paviog in Pokesdown, and then this 
agreement to purchase our uudertaking was taken into consideration. I 
consider it a very valuable line, and the traffic would very quickly be 
considerable. 

With regard to the valuation of the Poole main line, which are the 
worst months in the year for tramway traffic at Bournemouth? Decem- 
ber, January and February. 

, Would it not then be obviously unfair to multiply the profit for the 
nine months of 1901 by 40 instead of 30, because of the fact that you 
have excluded two of the worst months in the year ?—No. 

Continuing: At the present time the Poole line carried the population 
of Bournemouth, Branksome and Poole 35 times over annually, and he 
expected to do the same when all the contemplated lines were opened, 
despite the increase of population that would ensue. With regard to 
the state of repair of the Poole main line, he had never had any com- 
plaints as to this. If the Branksome Urban District Council, as was 
indicated, was dissatisfied, it had the power to repair the sides of the 
track and charge the company with it. [A large number of photographs 
were shown to witness.] These photographs showed wear due to ordinary 
circumstances, and which would have been repaired by the company 
when they deemed this was necessary. He could point to numbers of 
equally unsatisfactory spots upon the Bournemouth Corporation lines. 
When the Umpire was taken over the line recently no question of the bad 
state of repair was raised. 

Mr. LLOYD: Why have you taken different periods for different 
portions of the undertaking in calculating the value ?—Because we regard 
the Poole main line as equivalent to a lease in perpetuity. The varying 
periods for the lines, apart from the main line, is with reference to 
whether they were authorised or not. 

If all your prospects were achieved, what would be your carrying 
capacity over the Poole main line ?—12,000,000 passengers annually. 

Supposing I paid you the £430,000, which is your total claim, I should 
then have to find the capital to construct the Christchurch line, the 
Parkstone line, the Poole Harbour line and the Canford Cliffs line in 
addition. Supposing that 5 per cent, is a fair return, what amount of 
traffic should I have to carry in order to pay it?— That is & very difficult 
question 

It is, and it works out to à very big amount. 

Re-examined : The Bournemouth Corporation was successfully working 
a combination of the overhead trolley and the conduit system, and 
inasmuch as the working expenses were 5 per cent. less than those of the 
company, there would appear to be no difficulty. The value of the 
running powers, therefore, would not be decreased by this fact. If 
the £5,622 profit for 1901, as shown by the balance-sheet, were not taken 
as the basis of the arbitration, it would be taking away all the advantage 
that the company gained by agreeing to sell upon the profit for that year. 
This was the first case in which a tramway with 35 years’ working, and 
then purchase as a going concern, had been transferred before the period 
had expired. A tramway company with a lease in perpetuity, such as 
this practically was, was much better than a railway as an investment, 
and was quite on a level with a water company. The fact that local 
authorities were granted very long periods for loans for tramway purposes 
pu to the fact thata tramway wasa permanent investment. Rhondda 

ud been granted 40 years in which to repay its tramway loans. 


( To be continued.) 


Cunningham v. Robertson. 

At Marylebone (London) County Court on Tuesday, before Judge 
Stonor, K.C., plaintiff (an electrical engineer) sought to recover £30. 7s. 
from Mr. R. Robertson, electrical engineer (trading as R. S. Robertson 
& Son) for work done and materials supplied. The case had been 
remitted from the High Courts, 


advanced training in electrical subjects. 


Mr. LINCOLN REED, for plaintiff, stated that defendant had work to 


be done at large bank buildings and other premises in London and at his 


own premises, and he sub-let the work to plaintiff. An estimate was 
given and accepted for & portion of the work, but defendant disputed 
having ordered certain extras,“ for which plaintiff now claimed. 
DEFENDANT denied having given orders for the extras ; on the con- 
trary, he said he cautioned plaintiff against doing any additional work. 
Judge STONOR held that plaintiff had not proved an order for certain 
portions of the work, but that defendant was liable to pay for certain of 
work done by plaintiff. Judgment would be for plaintiff for £26 and costs. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Governing Body of Northampton Institute, London, E.C., 
require for 1904-5 session an instructor in mathematics (£100 per 
session) for the engineering department, and also a junior demon- 
strator, a junior technical assistant, and a junior lecture assistant 
for the electrical engineering department. Further particulars from 
the Principal (Dr. R. Mullineux Walmsley). Applications to be in 
by 11th inst. See also advertisement. 

A junior lecturer in mathematics is required for University 
College, Nottingham. Salary £130, rising by £10 a year to £180. 
Applications (on forms supplied by the Registrar) by June 20. Sce 
also advertisement. 

An experienced engine fitter is required at Wimbledon electricity 
works. Applications to chief engineer. See advertisment. 


The Electricity committee of the City of York require'a charge 
engineer. Salary £100 per annum. Applications to the city elec- 
trical engineer, Mr. C. A. Midgley, Foss Islands-road, York, by 
June 18. See advertisement. 

The Governors of Huddersfield Technical College invite applica- 
tions by June 11 for the position of principal, Salary £500. 

Weymouth and Melcombe Regis Corporation require an electrical 
engineer to take entire charge of their electricity supply department. 
Commencing salary £250, increasing by annual increments of £25 
to £300 per annum. Applications to the town clerk (Sir R. N. 
Howard) by June 8. 

The Senate of the University of London invite applications for 
the professorship of civil and mechanical engineering, vacant by 
the retirement of Prof. W. C. Unwin. Salary £1,000 per annuin. 
Applications by Jupe 7. 

A research fellowship in pure or applied physics of the value of 
£125 is vacant at the) Victoria University of Manchester (Owens 
College). Applications to registrar, from whom conditions may be 
obtained, by June 18. 

An assistant lectürer in engineering is required for Swindon and 
North Wilts. Technical Schools. Salary £150. Applications by 
11th inst. 


Paisley District Tramways Co. require a manager. Salary £300 
to £400 per annum. Applications to Mr. J. Barber Glenn, 
74, Cheapside, London, E.C. 


The Metropolitan Asylums Board require an electrical engineering 
draughtsman. Applications by June 11. 


Mr. D. H. Simpson, an assistant at the York electricity works, 
has accepted an appointment with Messrs. Davidson & Co., 
engineers, of Belfast. 


—— 


EDUCATIONAL NOTIOES. 


Technical Instruction in Germany.— Continuing his reports 
upon teclinical instruction in Germany, Dr. F. Rose, H.M. Consul at 
Stuttgart, has prepared a report entitled ** Technical Instruction in 
Naval Architecture and Engineering." In the numerous technical 
schools in the German Empire where advanced and secondary 
instruction in all matters relating to naval architecture and engi- 
neering are given, the first year's course for students includes 
experimental physics, physical measurements and higher inathe- 
matics. The second and third years’ courses are wholly devoted to 
theoretical and practical engineering and ship design. The fourth 
year's course includes practical work in the electro-technical labora- 
tory, experimental electro-technies and the various methods of 
ventilating and heating warships and merchant vessels. In addi- 
tion to these subjects, optional lectures and work include magnetic 
and electric units and measurements, the physical basis of electro- 
technics and electro-magnetism and induction. The report completes 
an interesting and instructive series. 

In the schools for locksmiths and blacksmiths in Saxony (Ger- 
many) there is a special branch of study comprising a course for 
This includes telegraphs, 
practical work in electricity, electro-technical drawing, ‘‘ special 
electrology " and practical electrical workshop instruction, in which 
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students are drilled in the work of constructing and laying tele- 
graphs, telephones and lightning conductors, as well as in designing 
and constructing machinery for various applications of electricity. 
An exhaustive series of excursions to electrical and engineering 
works is arranged by the principals of these special industrial 
schools for the sole purpose of training young men to become 
competent and skilful locksmiths and blacksmiths. 


Argentina.—The Retiro-Once section of the Anglo-Argentine 
Tramway Co.’s electric lines was recently opened for traffic. 

It is said that arrangements are being made for the transfer of 
the Anglo-Argentine Company’s Rosario tramways to an English 
syndicate, while a representative of a German syndicate is in 
Rosario seeking a concession for electric tramways. 

The lighting department of the Buenos Ayres Municipality has 
made new regulations with regard to electric lighting of theatres, 
&c., which include the placing in iron piping of all wires within 
reach of the public. No wood casing is to be allowed. 

Birke ihea 1.—4 discussion took place at th» Council meeting on 
Wednesday o1 & proposal to apply for sanction to a further loan 
of £20,000 for additional feeders and cables and for purchasing 
electricity meters and house-service materials, &c., during the next 
three years. The proposal wa: adopted. 


Birmingham.—An inquiry was held here on Tuesday into the 
application of the Corporation to borrow £447,129 for olectricity 
supply extensions, 

The town clerk (Mr. E. O. Suirn) said the undertaking was acquired 
from a company in 1899, when the Corpora'ion obtained powers to 
supply electricity to the whole of the city. The original company's 
works, being confined to a limited area, were not of that extensive character 
that was necessary for the purpose of adequately supplying electricity to 
a great city like Birmingham. As soon as the Corporation acquired 
the undertaking they began to look for a site for a power station 
adequate for the purposes, and they were fortunate enough to obtain 
the almost ideal site of the old General Hospital. In June, 1902, 
an inquiry was held into application for sanction to borrow for 
28 years £251,974 for the electric supply department, which included 
£128,890 as the estimated cost of the equipment of a generating 
station on this site. At the time that proposal was made there were 
tramway projects in contemplation, but these were in suspense. 
A demand was arising for electrical current for other purposes. 
Owing to uncertainty as to tramway development and other causes, only 
a portion of their original scheme was proceeded with and only a part of 
the amount then sanctioned (£84,196 out of £251,974) had been spent. 
Since the Corporation had purchased the undertaking of the company 
they had always made a profit, though it was not a large one. The 
uncertainty as to the tramways was now clearing up. The Corporation 
was actually running a short line to Aston, and other developments would 
come in the near future. In 1906 a large system of tramways, at present 
leased to a company, would fall in to the Corporation, and would be 
immediately worked by electricity as & municipal undertaking, and this 
would mean a large demand for electric current. At present the Aston 
line was supplied with current by Aston Council by an arrangement of a 
temporary nature, but as soon as Birmingham bad completed their works 
they would not only supply current for that line but also for the much 
longer length of line which would fallin in 1906. In 1911 the whole of 
the leases of the tramways would fall in, therefore a large electrical enter- 
prise would be necessary for working them. "There was also an increasing 
demand for current for private lighting and power for which provision 
must immediately be made. The present works were at times taxed to 
their utmost ‘capacity, and there was no possibility of any considerable 
extension being made. The scheme now submitted was so planned as to 
allow for extension from time to time as the need arose. 

Referring to the item £58,336 for underground cables, the Inspector 
pointed out that it would be necessary to get the sanction of the Board of 
'Trade to the portion which referred to tramways as distinet from light. 
ing, and it was agreed that Mr. R. A. Chattock, the city electrical engineer, 
should disseet the items in order that the necessary application should be 
made to the Board of Trade. 

Technical evidence in connection with the application was submitted 
by Mr. Chattock. 

The accounts of the electric supply department, abstracted in our 

last issue, were adopted by the Corporation at their meeting on 
Wednesday. 
On Tuesday Ald. Beale submitted the report of the Tramways com- 
mittee, and said that a provisional agreement had been come to with 
the City of Birmingham Tramways Co. for the immediate elec- 
trification of the Small Heath route and for the future working of 
the line. The report was adopted. 

Blackburn.— The Council have approved the recommendation of 
the borough electrical engineer (Mr. A. S. Giles) to revise the 
charges for electric current and to abolish meter rents. The charge 
for lighting will be a uniform 4d. per unit, or 6d. per unit for the 
first hour and 8d. after. 


Board of Trade and Patents.—' The Court of Survey in Glas- 
gow has now given its decision in the appeal by Messrs. Denny 
Bros., Dumbarton, against the Board of Trade surveyor's refusal to 
grant a declaration to enable them to get a passenger certificate for 
& new turbine steamer unless he was allowed to make a test of the 
condensers. 


The Court, in granting the appeal, point out that the test is a new 
departure in survey practice, and that the onus lay on the Board, as the 
party proposing to make a departure in its practice, to show that there 
were circumstances justifying such departure. The proposed test was 
unreasonable. While the Board have a great duty to the travelling 
publie, they also have a responsibility to the shipbuilding and allied 
industries, and must not, in their zeal for public safety, necessarily 
impose restrictions on an industry, and especially upon an industry in its 
development stage. 

Bolton —In future the charge for electric current will be 4d. per 
unit for the first three hours of maximum demand, and 1d. after; 
for motive power the charge for the first 1,000 units in any one 
quarter will be 2d per unit, and for all in excess 1d. per unit; and 
for the tramways 1:10d. per unit. 

The chairman of the Electricity committee (Dr. Panton) stated on 
Wednesday that the output of the department for the past year was 
5,056,898 units, an increase of more than 1} million units. The sale of 
current had brought in £37,285, an increase of £5,228 over the previous 
year. The gross revenue was £39,309, generating cost being £14,914, 
and the gross profit £24,395, an increase of £3,588. The net profit was 
£7,480, and it was proposed to place £6,818 to relief of rates. The cost 
of production was 0°707d. per unit, the lowest but one in the kingdom. 


Brazil.—The “ Diario Official" of May 5 contains a decree 
approving the draft of a contract between the Minister of Industry, 
Transport and Public Works and Eugenio de Andrade, civil engi- 
neer, for the construction and working for 70 years of a standard 
gauge electric railway from Rio de Janciro to Petropolis. 


Brighton.—We notified in our last issue that the Corporation 
had decided to appeal against Mr. Justice Grantham's judgment in 
the action brought by Messrs. Macartney, McElroy & Co. A long 
discussion took place at last Thursday's meeting of the Council at 
which this decision was arrived at. 

Ald. SgNpaLL said the question of the contract with Meszrs. Macartney, 
McElroy & Co. had resolved itself into a moral rather than a financial 
one, So far as the particular contract in dispute was concerned, this was 
only £2,600 lower than that of Messrs. Nuttall & Co. in a total amounting 
to between £103,000 and £104,000. Other tenders differed with that of 
the accepted tender to the extent of from £3,000 to £4,000. These figures 
were for tenders for the whole of the work. The total estimates of their 
two officers, Mr. Holliday (the tramways mansger) and Mr. May (the 
borough surveyor), were within £315 of the actual amount of Messrs. 
Macartney, McElroy & Co.'s tender. The chief point of difference between 
the accepted tender and those of the other tenderers was for the wood 
paving, and when this difference was discovered Messrs. Macartney, McElroy 
were written to, and an interview took place between the Council’s officers 
and the contractors in order that this point might be raised. Mr. 
McElroy, who represented the contractors on the occasion, retired after 
the interview and called a meeting of his directors, and the company 
ultimately decided to persevere with their tender, which was accepted by the 
Council. Unfortunately, Mr. May did not acquaint other officials of the Cor- 
poration or its members of the interview, so that they were unaware that any 
question of the kind had arisen. This was an initial blunder, which Mr. May 
perpetuated in foolishly and unwisely allowing certificates to receive his 
signature for amounts which were not based upon his reading of the con- 
tract ; but this did not, of course, affect the question in dispute. As to 
the result of the action before Mr. Justice Grantham, they had taken 
counsel's opinion, and they were strongly advised to appeal. Ald. 
Sendall then moved that the appeal be prosecuted. 

Councillor Hottoway (chairman of the Works committee) seconded. 

Councillor Jarvis strongly condemned the course proposed to be taken. 
It was, in his view, an unfortunate blunder to have gone into Court with 
the matter at all. The Council were committed to pay the money, and 
he had taken legal opinion and was advised that the appeal would 
inevitably fail. It was proposed that the appeal should be taken on a 
point of law, but the point of law had been definitely argued before Mr. 
Justice Grantham. The Council had actually paid £9,000 on account of 
the very claim in dispute. One of their officers had made a mistake, and 
that was the least and the most that could be said, and it was ridiculous 
that they should take up the position that they were not responsible for 
their surveyor's action. The officials concerned in this matter were the 
same officials as were always left to settle the contracting business of the 
Council, and this would be taken into account in the Appeal Court. The 
plaintiffs in the action had made an honourable and reasonable proposal 
for settlement, and he thought the Council should accept that offer. 

The Maron (Ald. Marx), interrupting, said he would point out that an 
offer was made on behalf of the Corporation to the contractors at the time 
of the trial, and there had been other negotiations for a compromise, bu 
without result. 

Councillor Jarvis (continuing) complained that such offers to compro- 
mise had never been before the Council. If they went to the Court over 
this offer by the contractors they would assuredly fail. It was true they 
had had the advice of counsel to proceed with this appeal, and counsel had, 
he understood, pledged their reputations as tosuccess. This was all very 
well, but would the learned counsel pledge their fees on the success of the 
Council in the appeal. That would reduce the Council's risk consider- 
ably. He thought from the legal advice he had received they had not 
the slightest chance of winning the appeal; but even if they were suc- 
cessful, how would their reputation as a public body stand? To appeal 
in an action of this sort was gambling with the ratepayers’ money. 

Councillor Kipp supported the proposal for an appeal, and urged that 
the specifications and bills of quantities clearly stated the requirements of 
the Council. He would point out that the contractors had had ample 
time to make themselves acquainted with all the details of the specifica- 


THE ELECTRICIAN, JUNE 8, 1904. 


288 


tions, that their attention was called to their low price for the supply of 
wood paving, and that they had had every opportunity of withdrawing 
their tender if such had been their desire. The lowest tender received was 
£102,487, the second £104,975, and the highest (the 11th tender) was 
for £121,327. Messrs. Macartney, McElroy & Co.’s tender was the 
lowest. All the firms other than the plaintiffs who had sent in tenders 
had written to say that their offers included the excavating, concreting 
and floating, for which Messrs. Macartney, McElroy & Co. had now 
elaimed £14,600. Adding this sum to the amount of their tender brought 
it up to between £117,000 and £118,000, which would have made their 
tender ninth in the list instead of lowest. He therefore considered that it 
was in the interestsof the ratepayers that this appeal should be prosecuted. 

Councillor Heun strongly opposed the appeal, and said that if any- 
thing like the same attention had been given by the Works committee to 
specifications and similar matters in the past as had been given since 
the action the muddle they were now in would not have occurred. Surely 
it was necessary to have more than the bare assurance of the borough 
oe in the payment of no less than £9,000 beyond the amount of a 
tender. 

The Mayor pointed out that clause 129 of the contract provided that a 
certificate of the engineer should be official and binding upon the Council. 

Councillor Hevn (continuing), asked how it was there was no dispute 
on other portions of the work. Mr. Holliday had drawn up specifications 
for the contract, and there had never been any dispute. He urged that 
there was an honourable way out of the difficulty by acknowledging that 
one of their officials had made a mistake, and for the Council to accept 
the responsibilty of such an error. 

Councillor Harpy considered they were morally bound to pay, and they 
should do so with the best grace possible. 

Councillor PENFoLp said in the ward he represented (Hanover) 90 per 
cent. of the electors were against the appeal. If, as the mayor had 
pointed out, an offer to compromise had been made to Messrs. Macartney, 
McElroy & Co. by the Council, and as they knew they had a compromise 
offer from the firm since the action, it was clearly a case in which an 
arrangement should be come to without incurring further legal expenses. 

Councillor Lintott opposed the appeal, which Ald. Reeves supported, 
and the discussion was continued by Councillor Tozer (against the appeal), 
Councillor Black (who suggested & compromise), Councillor Martin 
(against), Councillor Sone (against), and ultimately, on a division being 
taken, 29 voted for and 15 against the appeal being proceeded with. The 
names of the councillors voting were :—For the motion—The mayor (Ald. 
Marx), Ald. Botting, Buckwell, Carden, Sir J. Ewart, Martin, Reeves, 
Sendall and Stafford, and Councillors Bedford, Beryl, Black, Blaker, 
Booth, Briant, Broadbridge, Bullock, Galliers, Greenyer, Holder, Hol- 
loway, Kidd, Lynn, Mayston, Smithers, Tester, Titcomb, Wilson and 
Yates (29). Against—Councillors Brown, Hardy, Heun, Jarvis, Lawson, 
Lintott, Martin, McClean, Pankhurst, Pannett, Penfold, Sone, Stringer, 
Tozer and Whittome (15). 


The receipts of the electricity department for the year ended 
March were £88,306. 5s. 9d., and the expenditure £49,970. 16s., 
balance £38,335. 9s. 9d., against £35,184. 5s. 11d. from the previous 
year. After adding the balance brought forward £46,320. 13s. 6d. 
was available to pay interest (£15,636. 15s. 7d.) and sinking fund 
(£15,789. 9s. 11d). 44,734. 13s. 9d. has been transferred to reserve 
and £3,250 to relief of rates. The balance of £6,959. 4s. 3d. has 
been carried forward. 

Bristol.—At the meeting of the City Council on Tuesday the 
report and accounts of the electricity undertaking, abstracted in our 
last issue, were presented by the chairman of the Electrical com- 
mittee (Ald. Pearson) and adopted. 

Another report from the committee recommended the expenditure of 
further capital upon extensions. The committee pointed out that it was 
necessary, in consequence of the growth of the undertaking, to complete 
the second instalment, and put in the foundations of the third instalment 
of the new station at Avonbank. That meant £74,000 on the first 
account for machinery, and £15,000 on the second for foundations. The 
fire at Temple Back station made it advisable to construct fireproof 
switch rooms there, at an estimated cost of £3,980, and on account of the 
damage done by the fire, two additional direct-current generators had to 
be obtained at £1,060. It was further desirable that additional plant 
should be procured at an estimated cost of £10,960. Moreover, £21,500 
was required for additional mains, meters, sub-stations, transformers, 
&c. The total proposed new capital expenditure was £126,500. 

The recommendations of the committee were adopted, as were those 
relating to the acceptance of tenders for a new roof for the Temple Back 
station at £1,663. 9s. 3d., and the increase of the salary of the mains 
superintendent from £180 to £200 per annum. 


Derby.—It has been decided by the Tramways committee to pay 
motormen 6d. and conductors 5d. per hour. It was expected that 
the Osmaston-road route would be completed in about 10 days. 


Devonport.—The accounts of the electricity department for the 
year ended March show total capital expenditure of 496, 130. 178. Id., 
increase £7,981. 16s. 5d. during the year. The total amount 
borrowed is £102,832. 3s. 5d., borrowing powers not yet exercised 
£10,772. 

Receipts from sale of current were £12,412. 8s. 8d., including 
£6,632. 2s. 11d. for current supplied to Devonport and District Tramways 
Co.; £2,279. 5s. 6d. to Plymouth, Stonehouse and Devonport Tramways Co.; 
£2,522. 9s.for private lighting in Devonport; and £603. 8s. 9d.in Stone- 
house and £374. 17s. 6d. for public lighting in Devonport. Miscellaneous 
receipts rents, £c., made the total £12,710. 13s. 6d. Generating costs were 
£3,704. 18s. làd., cost of distribution £184. 7s. 34d., management 


expenses £865. 1s. 3d., other expenses making the total £6,301. 6s. 14d., 
leaving a gross profit of £6,409. 7s. 44d. £1,669. 6s. 4d. was applied to 
redemption of stock, £2,824. 15s. 16d. to payment of interest and £556 
to meeting amount disallowed by Local Government Board, the net profit 
being £1,359. 4s. 101d. 1,504,085 units were generated, 1,349,645 sold 
(85:3 per cent. for traction, 12°7 per cent. for private and 2 per cent. for 
public lighting). The total net costs per unit genarated came to 0°945d. 
against 1:325d. in 1902.3. There are 142 private consumers with 
the equivalent of 15,1518 c.p. lamps. The plant installed at the works 
has a capacity of 1,360kw. The price charged for current varied from 
7d. to 14d. per unit and averaged 2-232d. 

Dewsbury Tramway Accident.— An official inquiry was con- 
ducted on Tuesday by Major Druitt into the accident which oceurred 
recently at Dewsbury. Evidence was given by the drivers and con- 
ductors of the damaged cars and by indepeudent witnesses of the 
occurrence. 


Direct Telegraphic Communication with Germany.—The 
General Trade committee of the Liverpool Chamber of Commerce 
have been agitating for some time to obtain the establishment of 
direct telegraphic communication between Liverpool and Emden. 
Germany, and in a recent communication the Postmaster-General 
(Lord Stanley) says he is paying special attention to the orc 
of the direct lines between Liverpool and Hamburg and Liverpoo 
and Bremen, and will take all steps in his power to improve the 
service. 

Dundee.—For the year ended April 30 the total revenue of the 
electricity department was £27,226. 16s. 4d. 

Of this £14,377. 14s. 7d. was from private lighting (against £12,600 in pre- 
vious year), £1,335. 4s. 4d. for power (against £554. 16s. 2d.), £1,065. from 
public lamps (against £1,026), and £10,448. 17s. 5d. from tramways (against 
£9,859. 19s. 11d.) Working expenses were £18,127. 17s. 11d., including 
generation, £10,136. 13s. 10d. ; distribution, £4,288. 3s. 3d.; rents and 
taxes, £2,438. 38. 11d. ; and management, £810. 18s. 11d. After meeting 
interest and sinking fund charges there was a surplus of £23. 15s. 4d. 
The revenue estimated for the current year is £27,588. 15s. 4d., expen- 
diture £27,420, leaving a surplus of £168. 15s. 4d. The anticipated 
revenue is based on a reduced charge (14d., instead of 14d.) per unit for 
current supplied to the tramways. 

Eccles.—The deficit on the electricity undertaking for the past 
year was £257, compared with £476 in the previous year. 

Edmonton.—The Council have decided to invite the Tottenham 
and Edmonton Gas Co. and the North Metropolitan Electric Power 
Supply Co. to state the terms upon which they would lease the 
Council’s provisional electric lighting order, and also to request the 
consulting engineer (Mr. Robert Hammond) to submit an amended 
scheme for putting the order into operation in the compulsory area. 


Electric Illumination at the Albert Hall, London.—A feature 
of interest in connection with the Charing Cross Hospital ball, held 
on Tuesday evening at the Albert Hall, was the use on a large 
scale of electric lamps for the artistic illumination and decoration 
of that great place. The installation is to remain intact for some 
days, and will be used in connection with other social functions. 
Altogether some 2,500 8 c.p. glow lamps of various colours are dis- 
tributed in smaller or larger groups throughout the building. 
Current at 200 volts is taken from the mains of the Kensington and 
Knightsbridge Company. Electricity is conducted to all parts of 
the building by a twin flexible cable of a brownish colour. Each 
core is of about 4mm. diameter, and consists of 80 strands of fine 
tinned copper wire insulated with half-vulcanised compound rubber, 
the whole being protected by two substantial cotton braidings, 
impregnated with brown paraffin wax. Long lengths of these 
cables are used, stretching from one group of lamps to another. 
Lamp fittings are inserted at any desired place by means of 
needle points, which penetrate the braiding and the rubber and 
make electrical contact with the stranded cores. The lamp- 
holders are of the ordinary bayonet type, with the two needle points 
referred to protruding from the bottom. A yoke of stamped metal 
embraces the cable, and when the holder is fixed the cable is 
gripped between these two parts. Indiarubber packing pieces are 
used to prevent the metal from fraying the braiding. The needle 
points are driven home by two small screws within the lamp. 
holder, and when putting up the lamps an electric bell is employed 
to indicate whether metallie contact with the core has been made. 
Of the various fancy groups the most noteworthy is the ‘‘ sun- 
dial,“ in which 820 gold-tinted electric lamps are arranged to 
represent 14 sun rays. The whole is suspended at the height of 
the third tier. An iron hoop, about 20ft. in diameter, forms the 
centre, and from this 14 cables radiate to various points of the hall. 
The lamps are fixed to the cables at intervals of from 1ft. to 2ft., 
and the shades of the lamps take the form of yellow flowers, made 
of impregnated linen. Numerous garlands and isolated fancy lamp 
decorations (of which those over the royal boxes are especially 
pretty) are distributed over the balconies and the organ. The 
installation was carried out by Messrs. L. and R. Heymans, of 
126, Aldersgate-street, London, E.C., who are representatives of 
M. H. Very, of Paris. 

Exeter.—The Council have adopted the Tramway committee's 


| recommendation not to lease the tramways to a company. The 
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Electric Lighting committee recommend the expenditure of £4,000 
upon additional electrical plant to provide for the supply of current 
for the first section of the electric tramways, which is expected to 
be ready for opening about the end of October. The committee's 
report has, however, been referred back to enable them to consider 
the question of adopting turbine-driving plant. 

Fatality.—A fatality similar to that which happened on the 
electrified section of the North-Eastern Railway at Newcastle is 
reported to have happened on the recently-opened Lancashire and 
Yorkshire electric ine near Southport. A boy named Jones, aged 
13, was trespassing on the line, and came in contact with the live 
line, death following from electric shock. 


French Indo-China —During the 18 months ended June 80, 
1908, new telegraph lines were erected in French Indo-China, cover- 
ing in alla length of from 500 to 560 miles, About 620 miles of 
old lines were replaced, aud 16,000 wooden posts were replaced by 
4,500 iron posts. There are in this district about 5 miles of sub- 
aqueous telegraph cables, and the total length of telephone wires is 
over 140 miles. 


Gloucester.—The Corporation have increased the salary of the 
city electrical engineer (Mr. W. J. Bache) to £300 per annum. 
Mr, era is also to be allowed to take two pupils at the electricity 
works. 
have been granted. 

Gravesend. — The Council have decided to apply for a provisional 
order to extend their area of supply to include Rosherville. 


Hackney (London).—On Thursday last the Borough Council 


adopted the recommendations given in our last issue as to lighting 
oy are lamps Queen's-road and Graham-road at a cost of £705, and 


o as to altering the scale of charges for electrical energy. 


Halifax.—The Council have decided to construct tramways from 
Brighouse to Bailiff Bridge and to obtain Parliamentary powers to 
construct tramways from the present terminus to the junction of 
Wakefield main roads and from West Vale to Elland. The syndi- 
cate which recently submitted proposals for the construction of 
tramways outside the borough have been informed that their offer 
cannot be entertained. 


Hastings.— The Council have decided to sanction the expenditure 
of £3,416. 10s. upon electrical plant, after rescinding a resolution 
recently passed to defer the outlay for 12 months. 


Heaton..—The Town Improvement committee have sanctioned 
the application of the Newcastle-on-Tyne Tramways committee to 
erect certain overhead wires for electric lighting. 


Hull— The revenue of the electricity department for the year 
ended March 81 was £987,887. 5s. 4d., including .£364088. 128. 1d. 
for private lighting, £6,408. 16s. 8d. for power, meter rentals 
£1,016. 4s. 11d., and public lighting £291. 10s. | Expenditure was 
£19,660. 8s. id., including generation expenses £13,041. 9s. 7d., 
cost of distribution £1,573. 18s. 7d., maintenance of public lamps 
£188. 4s. 9d., rents, rates and taxes £3,102. 5s. 11d., menagement 
expenses £1,567. 9s. 7d, special charges £154. 10s. 5d., and bad 
debts £82. 14s. 3d., leaving a gross profit of £18,226. 17s. 8d. to 
meet interest (48,423. 9s. 4d.) and sinking fund instalments 
(£6,985. 1s. 10d.). £1,176 has been written off meters, and the 
balance (£1,639. 6s. 1d.) carried to reserve, bringing this to 
£11,752. 10s. Total capital expenditure is £282,910. ls. Id., an 


increase of £30,863. 19s. 11d. during the year. 4,537,420 units 


were generated, 2,971,428 units supplied to private consumers, and 
45,760 to publie lamps (32). There are 2,267 customers, and the 
total maximum supply demanded was 3,090k w. 

The Corporation have been requested to quote terms for a 
supply of electricity for power and lighting at the starch works of 
J. Reckitt & Sons (Ltd.), whose demand is estimated at 560,000 units 
per annum. The borough electrical engineer (Mr. H. Bell) considers 
that an extension of plant costing £4,600 will be required to meet 
the demand. The Council have decided to enter into an agreement 
for the supply of current for lighting and motive power for the city 
stations, docks and sidings of the North-Eastern Railway (about 
1} million units per annum), and this will necessitate an extension 
of plant estimated to cost £2,300. 

Ilford.—An inquiry was held last week into the application of 
the Council for sanction to borrow £40,000 for the extension of the 
plant at the electricity works and for excess expenditure. 

The clerk to the Council (Mr. J. W. Benton) said loans of £64,867 and 
£31,718 bad been granted, but these had been exceeded by £11,300. 

Mr. B. Barney, chairman of Tramways committee, said that there had 
been a surplus of £4,000 upon the tramway and of £2,000 upon the electric 
0 0 undertaking. The surplus would be set aside for depreciation, 
which had not yet been provided for. 

The consulting engineer (Mr. W. C. C. Hawrayne) gave evidence as 
to the ''free" wiring arrangements, which had been of assistance in 
developing the demand for current for lighting. 

The electrical engineer (Mr. A. H. Suaw) also gave evidence. 

In future 13d. per unit will be charged for electric energy supplied 
to the tramways department. 


Increases in the salaries of other members of the staff 


Islington (Gondon).— The Electric Lighting committee recom- 
mend the Borough Council to adopt the suggestion of the borough 
electrical engineer (Mr. A. Gay) to provide additional team valves 
and pipes, to carry out a modification of the existing steam mains, 
and to provide an automatic flue gas analysis recorder, and that the 
fitting shop engine be supplemented by a motor at an estimated 
cost of £450. 

Keighley.—On Tuesday the Council docided to apply for sanction 
to a loan of £11,500 for electric lighting extensions. 

Lancaster.— The charge for current for power has been reduced 
from 84d. to 24d. per unit. The electrical engineer (Mr. W. A. 
Tester) is to be allowed to take pupils at a fee of £100 each for two 
years, the fees to be divided between himself and the Council. 


Leeds.— Each arc lamp on the tramway poles in the centre of 
Briggate, Boar-lane and Duncan-street and part of North-street, 
is to be replaced by two small enclosed are lamps fixed on double 
arm brackets projecting 8ft. from the tramway poles on either side 
and parallel with the car track. The lamps and swan-neck brackets 
now fixed to side poles in certain thoroughfares are also to be 
removed, and small lamps, attached to the side of the bracket arm 
of each pole, are to be substituted. | 

Light Railways.—Messrs. McDonnell Mackey, G. H. Newborn 
and C. D. Nicholson are applying for an extension of time for com- 
plying with the Tickhill Light Railway Order, 1901. 

The Cheltenham and District Light Railway (Extension No. 8) 
Order has been submitted to the Board of Trade for confirmation. 
Objections by 25th inst. 

Lincoln.—The Corporation will take over the undertaking of the 
tramway company on July 1, and will proceed to convert the 
Bracebridge line to electric traction. 

Liverpool.—A proposal to apply for sanction to a loan of 
£400,000 for electricity extensions was before the Corporation on 
Wednesday. 

Mr. Dart, chairman of the Electric Power and Lighting committee, 
said the committee have already spent £1,500,000. Of the further capital 
now asked, £325,000 represented work to which the committee was com- 
mitted. The quantity of electric energy used this year was 21 per cent. 
more than last year. 

The recommendation, however, stood over for further consideration. 

Newcastle-on-Tyne.—An agreement has been made between the 
National Telephone Co. and the Post Office for an interchange of 
telephone communication between the two telephone systems exist- 
ing in the Newcastle'area on payment of 1d. percall. The agreement 
will come into operation as 800n as arrangements can be completed. 

Nottingham.—For the year ended March the income of the 
electricity department was £71,854, and the expenses £36,978, the 
gross profit being £34,876. The reserve fund, towards which 
£6,541, 13s. 7d. was devoted during the year, now stands at £22,022. 
12s. 6d. 

In his report the borough electrical engineer (Mr. H. Talbot) states that 
the horse-power installed at the three generating stations is as follows 
—viz., Talbot-street 8,925 m.»., St. Ann's (power station) 4,200 E. p., 
Eastcroft 480 R. .; total, 13,605. The total extensions of distribut- 
ing mains during the year were 5:01 miles, the mileage of mains at 
the end of the year was 47:4. The number of applications received on 
March 31 was 2,557, compared with 2,238 at March 31, 1903, representing 
239,866 8 c.p. compared with 208,306. ‘The number of motors connected 
had increased from 392 to 498, and the total horse-power from 1,346 to 
1,776. Thenumber of units sold was as follows: — For lighting, 3,285,986, 
for power, 1,047,223, for traction, 8,768,601, totel, 8,101,810, against 
6,510,476 in 1903. 46 per cent. of the lighting units were sold at the 
reduced rate of 14d. per unit. 3 

The Electricity committee had deemed it advisable, considering that 
the electricity undertaking had been established and in full working 
order for nearly 10 years, and that since the commencement no out- 
side expert opinion had been given as to the position of the undertaking, to 
obtain a report from an independent electrical engineer. They accord. 
ingly asked Dr. A. B. W. Kennedy to make an inspection of the 
undertaking. In the course of his report, Dr. Kennedy stated tbat 
the condition of the stations and plant was satisfactory. The com. 
mittee had been fortunate in that, although the output had increased 
very rapidly, the area within which they had to supply still remained 
of such dimensions that they could supply it from their two priv- 
cipal stations without the use of high-pressure currents transmitted 
from a distance, and, therefore, without any of the losses due to 
transformation, which were unavoidable under those circumstances. 
He considered the capital expenditure had been extremely well kept 
down in relation to the amount of plant purchased. At present there was 
in the stations 8,480kw. of plant, and the total capital expenditure had 
been £400,918, or £47:4 per kilowatt. The average expenditure upon 
electric lighting plant throughout the country, even in places larger than 
Nottingham, had been much greater than that. In spite of the continued 
reduction in the charge for electric energy, the total income had con- 
tinued to increase in a most satisfactory manner, the increased output 
much more than balancing the decreased charge per unit. In the first 
three full years’ working (comparing the years ending March, 1896, and 
March, 1899) the gross income increased from £4,353 to £12,925, and in 
the last-named year the gross expenditure, including capital charges, was 
£9,348, or 72:3 per cent. of income. In the last three full years' working 
up to March, 1904, the income increased from £32,070 to £71,492, the 
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total increase in eight years being 16:4 times. The committee had 
reduced the average charge per unit in 1904, however, to 38 per cent. of 
that charged in 1896, and in spite of this the total expenditure was still 
under 83 per cent. of the gross income. 

The income of the tramways department was £128,202. 15s., and 
the expenditure, including interest, sinking fund, &c., £101,720. 4s. 2d., 
leaving a balance of £26,432. Os. 10d., of which £13,000 has been 
contributed to the general district rate account, and the remainder 
(£13,482. Os. 10d) carried to reserve, which now amounts to 
£34,038. 13s. ld. The car-miles run were 2,512,001, an increase of 
894,799 over previous year, but in consequence of wet and cold in 
summer and dense fogs in winter, the receipts in one week were 
reduced by over £600, and the average receipts fell from 18:06d. to 
12-24d. per mile. 

North-Eastern Bailway.—On Monday next the North-Eastern 
Railway Co. will extend their electric train service from New 
Bridge-street station to Monkseaton. 

Obituary.— We regret to record the death of Col. B. H. Martin- 
dale, C.B., late R.E., which occurred on the 26th ult, at his resi- 
dence, Weston Lodge, Albury, near Guildford. Col. Martindale was 
a director of the City of London Electric Lighting Co. (Ltd.) and 
was an associate member of the Institute of Civil Engineers. He 
was in his 80th year. 

We also have to announce the death of Mr. Leonard Cooper, of 
Harrogate, who died on 29th ult., in his 64th year. He was 
managing director of the Cooper Patent Anchor Joint Co. 

Pembroke (Ireland).—An inquiry was held here last week into 
the application of the District Council for sanction to borrow £25,000 
for electric lighting extensions. The clerk (Mr. J. C. Manley) and 
the consulting engineer (Mr. Robert Hammond) gave evidence in 
support of the application. 

Poplar.—The Borough Council have asked the London County 
Council to sanction a further loan of £59,000 for extensions of the 
electricity undertaking. 

Presentations. —The staff of the Glasgow Corporation Telephone 
Department on Tuesday evening presented Mr. A. R. Bennett with 
an illuminated address on the occasion of his retirement from the 
office of general manager. -The chair was occupied by ex-Bailie 
Alexander, convener of the Telephone committee. 

In making the presentation, Mr. Macfee referred to Mr. Bennett's 
distinguished career as an electrical engineer, and more especially to his 
strenuous efforts in connection with municipal telephony. On behalf of 
the staff he wished to convey to Mr. Bennett their heartiest appreciation 
of his ability, and to assure him of the respect and admiration in which 
he was held. E reply, Mr. Bennett thanked the staff for their kindness 
and for so loyally supporting him in his work, and impressed upon them 
the necessity of exercising their best efforts in carrying on the operations 
of the department. The address was designed by Mr. Twining, chief 
draughtsman of the department. 

At the conclusion of business at the Wimbledon Council meeting 
last Wednesday, the chairman (Mr. Apperson, J.P.) on behalf of the 
councillors, presented Mr. H. Tomlinson-Lee, the chief electrical 
engineer, with a silver rose bowl on the occasion of his marriage, 
which took place on Saturday. Mr. Apperson testified to the zeal 
and ability with which Mr. Tomlinson-Leé' had carried out his 
duties, first as assistant electrical engineer and subsequently as chief 
engineer. 

Prompt Bepairs.—At Dundee the laudable practice has been 
adopted of drilling the breakdown “squad” of the electricity depart- 
ment for cases of emergency. On the occasion of a surprise call 
last week two electricians turned out with the “town ladder" 
vehicle in 90 seconds. 

Bickmansworth.—The District Council has decided to ask the 
Board of Trade to revoke the Rickmansworth electric lighting order. 


Rotherham.—The Corporation have granted increases of salary 
of £50 each to the borough electrical engineer (Mr. E. Cross) and 
the tramways manager (Mr. W. Grant). 

St. Helens.—There was a profit on the past year’s working of 
the electricity department of £2,599 compared with £576 in the 
previous year. ‘The Council have notified the New St. Helens and 
District Tramways Co. of their intention to apply, under the 
arbitration provisions of the tramway agreement, for a re-adjustment 
of the yearly sums payable for electrical equipment and current 
supplied to the tramways. . 

St. Pancras (London).—Some time ago a dispute arose between 
the Electricity committee and Messrs. Oetzmann & Co. in regard to 
the system of charging for electric current, the points at issue being 
whether Messrs. Oetzmann and private consumers generally were not 
entitled to be supplied at the lowest charge made to any consumers, 
such as hospitals, places of worship and theatres, and whether they 
were not entitled to have part of their premises supplied at a flat 
rate and the other part on the maximum-demand system. At the 
Council meeting on Wednesday the committee presented a report to 
the effect that, as Messrs. Oetzmann had not notified their inten- 
tion, if their demands were not complied with, to legally contest the 
matter, and as a special sub-committee had gone into the subject, 
the firm’s contentions be not acquiesced in. Counsel’s opinion, 


which had been taken, was to the effect that municipal authorities 
were entitled to charge different rates where special circumstances 
existed, and that the firm's contention that one part of their pre- 
mises should be supplied at one rate and the other at another could 
not be maintained. | 

When the report came up for adoption, the chairman of the com- 
mittee announced that it would be withdrawn, but declined to assign 
any reason for this course. 

The same committee recommended that the whole of the addi- 
tional arc lamps be of the overhanging type. In reply to criticism 
on the extra expense involved (£1,276), it was stated that inquiries 
made from districts where overhanging lamps were in use had 
elicited replies unanimously in their favour. The recommendation 
was adopted. 

The chief electrical engineer (Mr. Sydney W. Baynes) reported 
that, to meet increased demand in the southern district, an addi- 
tional feeder was required, estimated to cost £2,500. This was 
agreed to. 

The Council resolved to petition for the elimination of clause 6 (1) 
in the Supply of Electricity Bill. 


Sheffield.— The accounts of the Electric Supply committee for 
the year ended March show income £57,100. 10s. 9d., and expenses 
(including cost of generation, distribution and management) 
£18,097. 10s., leaving gross profit £39,003. Os. 9d. Interest absorbed 
£21,969. 3s. 10d., and sinking fund £11,608. 10s. 4d., leaving a 
surplus of £5,430. 6s. 7d., compared with £6,533. 15s. 6d. in 1908, 
and £5,604 in 1902. The surplus has been carried forward. 

The total output was 3,960,049 units, against 2,919,722. There has 
been a steady rise in the number of lamps connected, the figure having 
gone up from 169,000 8 c.p. in April, 1902, to 275,000 in March, 1904. 

South Shields.—An inquiry has been held here into the applica- 
tion of the Corporation for permission to borrow £12,046 for exten- 
sions of the electricity undertaking. 

The town clerk said £7,215 was required for extensions of mains, &c., 
and £4,831 for excess expenditure. The number of consumers connected 
increased last year by 10 per cent., and it was desired to provide for at 
least 500 new consumers. He estimated the cost of providing meters, 
&c., at £8 per consumer, or £4,000, the mains at £5 each (£2,500), and in 
addition £320 was required for fuse boards at sub-stations, making 
£6,820. Some extensions to mains were required, which had recently: 
been carried out at £395. He added that the total amount of the loans 
previously sanctioned was £152,821. 

Southwark (London).—The Commissioners under the London 
Government Act, 1899, have prepared a draft scheme with reference 
to the Newiugton electric lighting undertaking, which provides (inter 
alia) that the expenses and receipts from the undertaking shall be 
divided amongst tle several parishes in the Metropolitan Borough 
of Southwark in préportion to their rateable value. 

Stepney (London).—At the meeting of the Borough Council last 
week the following resolutions were adopted :— 

That the charges for electricity be as follows: — (a) For lighting, from 
June 1, 8d. per unit for the first 30 hours’ use of the maximum demand 
during each of the six months ending March, and for the first 20 hours’ 
use during each of the six months ending September, and 1d. per unit 
beyond; and (b) for motive power at 480 volts, and for all purposes other 
than lighting, as from July 1, 1d. per unit. l 
- Stepney holds the record for the lowest charge for current in 
London on the old tariff, and the engineer and manager (Mr. 
W. C. P. Tapper) anticipates that the reductions now made will 
again considerably reduce the average charge to consumers. The 
flat rate of 1d. per unit for motive power will undoubtedly result in 
a large demand for electricity for that purpose. 

Stoke-on-Trent.—The Council have applied for sanction to a 
loan of £1,250 for electric light fittings for the municipal buildings. 


Sunderland.—The annual report of the electricity department, 
signed by the borough electrical and tramways engineer (Mr. J. F. C. 
Snell) and the chairman of the Electricity committee (Ald. W. 
Bruce), has been issued, and states that the undertaking continues 
to make steady progress. Last year a relatively large output had 
been obtained owing to the shipyard and engine works demand. In 
spite of the large amount of capital undeveloped owing to recent 
large extensions and an increase in rates and taxes, the gross profit 
was £16,359. After deducting interest and sinking fund, the 
balance (£1,246) has been added to reserve. There were 950 con- 
sumers on March 31, and the number of lamps connected was equal 
to 197,683 8 c.p., compared with 154,923 on the corresponding date 
in 1903. The number of units sold was 3, 508, 137, against 2, 848, 283. 
The total capacity of the electricity works (including spares) is 
5,530kw. The capital expended is £51 per kilowatt, which is below 
the average for the municipal undertakings in the United Kingdom. 
The total outlay at the end of the year was £284,917, an increase of 
£58,921 over 1902. The total revenue was £36,128. Costs were 
£19,769 (£10,371\works costs, or 0°917d. per unit, and £9,398 standing 
costs). The total costs were 2°333d. per unit. 1,034,499 units of 
current were sold for lighting, 608,800 for motors, 1,562,748 for tram- 
ways, and 302,092 for public lighting. During the year the extra 
high-tension pressure three-phase 5,500-volt system was satisfactorily 
inaugurated, and a successful supply had been given to the North- 


286 


THE ELECTRICIAN, JUNE 3, 1904. 


— 


Eastern Marine Engineering Co. and to William Doxford & Sons 
since Nov., 1903. Three 1, 100 H. p. and a high-tension switchboard 
had been installed, and four sub-stations had been completed and 
started up. Important extensions are in hand for supply to the 
Sunderland Shipbuilding Co. and Messrs S. P. Austin & Son’s 
shipyard. 

The assessment of the olectrical undertaking has been increased 
by £3,000, and it has been decided to enter an appeal against the 
increase. 

Application has been made for sanction to borrow £25,000 for 
machinery, &c., for Hylton-road and Dunning-street stations, and 
the Hendon and Monkwearmouth sub-stations. 


Swansea.—On Wednesday the borough electrical enginner (Mr. 
C. A. L. Prusman) reported that during the past month the equiva- 
lant of 581 8c-p. lamps had been applied for, making a total of 
55,510. 

The balance-sheet for the year to 3lst March showed gross profit, after 
meeting all necessary charges, of £5,794. 19s. 6d. Interest absorbed 
£3,121. 15s. 4d., leaving a net balance of £2,673. 4s. 2d., which, together 
with balance from last year (£1,810. 6s. 11d.) made £4,483. 11s. ld. 
Sinking fund would require £2,452. Os. 1d., leaving an available surplus 
of £2,031. 11s. Interest and sinking fund had been calculated to 31st 
December only. The rectification of this would reduce the net balance 
to £744, which it was decided to carry forward. 


The Rand.— Mains are being laid from the Brakpan station of the 
Rand Central Electric Works for the supply of electricity for power 
to the Central Geduld Gold Mining Co. 


Trade Union Amenities.—It is reported from Chicago that a 
strike was recently started through a proprietor having the temerity 
to work one of his own machines. Mr. Thomas E. Donnelly, a 
member of the printing firm of R. R. Donnelly & Sons Co., stopped 
after office hours and worked upon one of his own machines, with- 
out having consulted the operators’ union. This was more than 
the union could tolerate, and a strike was ordered! 


Tariff Changes.—In the new tariff schedules of the Mexican 
Government which came into effect on April 1, 1904, copper wire 
insulated with any material for use in electric lighting is admitted 
free; copper, brass or white metal wire is subject to a duty of 
20 cents per kilogramme ; copper or brass wire covered with cotton, 
silk or similar substance, 50 cents per kilogramme; cables of copper, 
brass, bronze or white metal covered with any material, but without 
metallic sheath, 5 cents per kilogramme; insulated cables with 
metallic sheath, free of duty; posts, cross arms and pins of iron or 
steel for overhead electric lines, $1.50 per 100kg. ; primary, storage 
and other electrical batteries, free; incandescent electric lamps, 
commutators, fuses (mounted or unmounted), cut-offs, rosettes, 
contact pieces and safety devices, 10 cents per kilogramme (this is a 
reduction of 5 cents per kilogramme on incandescent lamps) ; arc 
lamps, 5 cents per kilogramme (previously admitted free); instru- 
ments and apparatus for all scientific purposes, free. 


Tunbridge Wells.— In presenting the report of the Lighting 
committee at the Council meeting on Wednesday, the mayor (Ald. 
E. Robb) said the progress made by the electricity undertaking was 
satisfactory. 

He denied that the department was in an unsatisfactory condition, or 
that there were any general complaints as to management. It was pro- 
posed to seek Parliamentary powers to further develop the undertaking, 
to sell or let on hire electric motors, lamps, &c., and to wire houses. 
Elsewhere the municipal authorities purchased motors, and it was 
reckoned that that would mean at Tunbridge Wells a considerable profit 
to the Corporation. 

Ald. Stoner thought the proposal outlined by the mayor was municipal 
trading of an objectionable kind. The proposal meant unfair rivalry 
with ordinary traders, and the Act of Parliament would mean at least 
£1,000 even if unopposed, and perhaps £5,000 if opposed, as opposed it 
would be. The burgesses of Tunbridge Wells did not want to dispose of 
the electric light undertaking, but they did not want to bear the expenses 
of an Act of Parliament for risks at once speculative, hazardous and 
expensive. 

Councillor Hicks said that, as to the management of the works, his 
two years’ experience was that the engineer (Mr. Boot) had done all he 
could for the undertaking and for the good of the borough. Municipal 
trading was—well, immoral trading, and the burgesses had returned to 
the Council by a large majority those who were opposed to it. 

Ultimately the proposal to obtain Parliamentary powers was rejected 
by 13 votes to 9. 


Walthamstow (London).—The Council on Friday resolved that 
three 275 H. p. Westinghouse gas engines and dynamos, with a 
spare armature, be provided as additional generating plant. 

The electrical engineer (Mr. F. A. Wilkinson) reported that since the 
loan of £5,200 for free wiring had been expended, there had been a great 
falling off in the demand for small house property being electrically 
lighted, and he suggested that £500 be taken from profits of the under- 
taking for the purpose of carrying out installations. In order to make 
the money go as far as possible, he proposes to strictly limit the number 
of points in each house to six. In order to meet the large demands of 
other residents Mr. Wilkinson proposes to allow 16 lights in larger 
houses on the free wiring system, providing the tenants are willing to pay 


an additional 4d. per unit, making 1d. per unit in all for the accommoda- 
tion of free wiring. 

After discussion the Council decided to ask the Local Government 
Board if they will entertain an application for an additional loan for the 
purpose. 

Mr. Wilkinson also reported that, as recently erected 32 c.p. lamp 
brackets had proved satisfactory, the question of electrically lighting 
the whole of the side streets might be taken into consideration. 

On the recommendation of the Lighting committee, the electrical 
engineer was instructed to prepare particulars of the number of lamps 
required and the total estimated cost. 

Water Power in Germany.—It is stated that the German 
Government is organising a project for exploiting the water power 
of the country on a large scale. Water-level observations are to be 
compiled from the year 1896, water volumes ascertained, and parti- 
culars as to the power used by manufacturing plant using water 
power are to be tabulated. Similar information is to be prepared 
for each particular industry as well as for agriculture. 


Watford.—An inquiry was held here last week into the applica- 
tion of the Council for sanction to borrow £26,000 for electric 
lighting extensions. The clerk (Mr. H. Morten Turner) and the 
engineer (Mr. W. H. F. Colebrook) gave evidence in support of the 
application. "There was no opposition. 


Wireless Telegraphy.—It is announced that the first wireless 
telegraph station in Argentina has recently been established at 
Buenos Ayres at the Boca generating station of the German Electric 
Light Co. 'The work has been carried out by the Gesellschaft für 
Drahtlose Telegraphie on the company's Telefunken system. The 
object of the installation is to carry out experiments with the steam- 
ship Cap Blanco," which is furnished with a complete installation 
on this system, and is expected to arrive shortly. 


By an Act (No. 11 of 1903) of the New Zealand Legislature it is 
provided that 

The Governor may, from time to time, establish stations for the purpose 
of receiving and transmitting telegraph messages within New Zealand, or 
between New Zealand and parts beyond New Zealand by what is com- 
monly known as “ wireless telegraphy,” including in that expression every 
method of transmitting messages by electricity otherwise than by wires, 
whether such method is in use at the time of the passing of this Act or 
is hereafter discovered or applied. Any person who erects, constructs or 
establishes any station or plant for the purpose of receiving or trans- 
mitting communications by wireless telegraphy without having first 
obtained the consent of the Governor-in-Council, is liable to a penalty 
not exceeding £500, and any plant, machinery, instruments and material 
used by him for such purpose may be forfeited and dealt with as the 
Commissioner directs. 

Reuters Agency states that the Marconi wireless telegraph 
stations at Bari and Antivari (Montenegro) have been erected a 
month and are in regular working order. Mr. Marconi will per- 
sonally open them in July next on his return to Italy. The high 
power station at Coltano (Pisa) will be the largest in the world, and 
will be built entirely of stone. It will be ready in August or 
September, aíter which the engines and other apparatus will be 
installed, so that it may begin working not later than the beginning 
of 1905. This station (runs the announcement) ‘ will be able to 
communicate with Great Britain, Canada, the United States and 
the Netherlands, as well as with all vessels in the Mediterranean, 
the Baltic, the Red Sea, the Atlantic Ocean and the Indian Ocean." 
Mr. Marconi has, it is further stated, signed contracts with Chile 
and Argentina to construct telegraph stations. 


Workhouse Lighting.—Ormskirk Workhouse is to be lighted 


electrically, and the Guardians have applied for a loan of £5,000 to 
defray the cost. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Wimbledon Urban District Council invite tenders for supply, 
delivery and erection of two water-tube boilers, economiser, feed 
pump and pipe wrok. Specifications, &c., from the chief electrical 
engineer (Mr. H. Tomlinson-Lee). Tenders to chairman of Electric 
Lighting committee, electricity works, Durnsford-road, Wimbledon, 
by noon June 17. See also advertisement. 

Wimbledon District Council also invite tenders by 7th inst. for 
mosaic paving of engine room floor at the electricity works. 


Leigh Corporation invite tenders for one 300kw. steam-driven set 
and switchboards. Specifications, &c., from the town clerk, Mr. 
Peregrine Thomas. Further particulars from the consulting engineer 
(Mr. G. F. Metzger), 8, York-street, Manchester. Tenders, addressed 
to chairman Electricity committee, Town Hall, Leigh, Lancs., by 
June 21. See also advertisement. 

Metropolitan Asylums Board invite tenders for the supply of 
builders’, engineers’, smiths’, plumbers’ gas fitters’ and miscella- 
neousironmongery, engineering stores and electric accessories. Forms 
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of tender from the offices of the Board, the Embankment, London, 
E.C., and tenders by 10 a.m. June 15. An advertisement contains 
further particulars. 

West Ham Education committee invite tenders for the electric 
wiring and fittings required at West Ham Park elementary schools, 
Stratford. Persons desirous of tendering should apply to the archi- 
tect (Mr. William Jacques, A. R. I. B. A.). 2, Fen- court, London, E. C., 
for specifications, &., before June 9. Tenders to the Education 
Department, 95, The Grove, Stratford, E., by 5:30 p.m. June 20. 

Exeter Corporation invite tenders for the construction of per- 
manent way and paving (including copper bonding) of about 4 miles 
of tramway, single line, with passing places; overhead electrical 
equipment of lines and car-shed ; supplying and laying insulated 
eables and stoneware conductors; and for supply and delivery of 
12 double-deck single-truck motor cars. Tenders to the town clerk 
(Mr. George R. Shorto), Southernhay West, Exeter, by noon June 9. 

The Scottish office of the May-Oatway Fire Appliances (Ltd.) 
invite tenders for wiring the installations set out in an advertise- 
ment in another column. Tenders close 8th inst. Particulars from 
the managing director, 49, Queen-strect, Glasgow. 

The Lords Commissioners of the Admiralty are prepared to 
receive proposals from persons willing to submit for competitive 
trial range-finders, both large and small, for naval use. Conditions, 
&c., will be furnished to bona fide inventors or manufacturers of 
such instruments on application to the Director of Navy Contracts, 
Admiralty, London, S.W. Full descriptions of the range- finders 
proposed must be sent in by June 30. 

Portsmouth Town Council invite tenders for supply, delivery and 
erection of a steam-driven water-circulating pump, with connections, 
the supply and laying of cast-iron intake and discharge pipes and 
the supply and erection of sundry other pipe work. ''enders to the 
town clerk (Mr. Alexander Hellard) by noon June 11. 

Lincoln Corporation invite tenders for eight electric tramears. 
Tenders (addressed Chairman and Members of Electricity committee) 
to the deputy town clerk (Mr. W. T. Page, jun.), 5 and 6, Bank- 
street, Lincoln, by 10 a.m. June 13. 

London County Council invite tenders for two continuous coal and 
ash conveyors (gravity bucket type) et Greenwich electricity gene- 
rating station and for maintenance of eame for 12 months. "lenders 
to the clerk of the Council (Mr. G. L. Gomme) by 10 a. m. June 14. 

Conway Corporation are desirous of considering a scheme for the 
electric lighting of the borough and are about to appoint an electrical 
engineer to report. Applications by June 7. 


Kingswinford Rural District Council invite tenders, by noon 
20th inst., for four electric or gas driven pumps at their sewage 
pumping stations. 

Handsworth Urban District Council invite tenders for erection 
of a generating station. Tenders to Council House by noon June 8. 

The Visitors’ committee of Parkside Asylum, Macclesfield, invite 
by June 20 tenders for wiring and fittings and electric lighting plant. 


Deptford Borough Council require two 25kw. steam dynamos and 
a booster and switchboard. Tenders by 4 p.m. June 21. 

Sheffield Tramways committee require tenders by 6th inst. for 
nine months' supply of coal to Kelham Island power station. 

Wolverhampton Lighting committee invite tenders by 10th inst. 
for 12 months' supply of fuel to the electricity works. 


Oldham Electricity committee want tenders by 7th inst. for 
12 months’ supply of coal. i 


Gravesend Town Council invite tenders by June 9 for stone- 
breaking machine, &c., with electrie motor. 

The Prussian State Railway Authorities, Bromberg, invite 
tenders until June 15 for an electrically-operated locomotive turn- 
table. Particulars from and tenders to Die Königl, Eisenbahn 
Direction, Bromberg. 


TENDERS REOBIVED AND ACOEPTED. 


Twickenham Urban District Council have accepted the following 
tenders :— 

Simpson & Co., pumping machinery, at £6,800. 

Meldrum Bros., refuse destructor, at £2,665. 

Aiton & Co., flues and boiler auxiliary plant and pipework, at £1,459. 

Taylor & Son, boilers, at £1 360. 

The following tenders were received by the Metropolitan Asylums 
Board for the electric lighting of the Western Hospital and 
Ambulance Station :— 


Donnison, Sillem & Co. Buchanan and Curwen .... £4,530 

(aecepied) T £3,270 | Eastlakes Limited — ...... 5,820 
Alliance Electrical Co. .... 4,287 | Drake and Gorham.. ..... 6,261 
Bergtheil and Young ...... 4,307 


_ At the meeting of Sunderland Corporation Electricity and Light- 
ing committee last week 18 tenders were received for motor gene- 
rators and these were referred to Mr. J. F. C. Snell for analysis and 
report. There was also a number of tenders received for three- 
phase cables, and the committee recommend for acceptance the 
tender of the Electrical Company. 
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The following tenders were received for wiring electric bells and 
fire alarms at the infirmary of the Wandsworth (London) Union ;— 


Bakewell & Co. (accepted). £129 10 | Tucker & Co. .......... £179 10 
J. Wileon ............ 139 7 | Comyn Ching & Co. 205 0 
Clements, Booker & Co... 147 10 Private Wire and Installa- 

Keeling, Teale & Co. .... 168 10 Hon Cos. ĩðͤ 216 9 
C: Rosi errr 170 0 | Elec. Eng. & Maint. Co... 226 0 
G. & H. Turner ........ 175 14! E. Streather ............ 275 0 


Aberdeen Gas and Electric Lighting committee have accepted the 
tender of Babcock and Wilcox for overhead coal bunkers and 
bucket-type conveyors, and that of the Blake and Knowles Steam 
duri Works for surface condensers for Dee village generating 
station. 


Mysore Government have placed orders with Escher, Wyss & 
Co., Zurich, for turbines of 1,950 m.r., with the General Electric 
Co (U.S. A.), for five electric generators, and with Messrs. Mechan 
& Sons, Glasgow, for mains, sluices, valves, &c., for the Cauver y 
(Kolar Gold Fields) generating station. 


Sydney (N. S. W.) City Council have accepted the tender of Dick, 
Kerr & Co. for additional generating plant (including Willans engine 
and Allen condensing plant) at £23,811. The British Westinghouse 
Co. also tendered at £23,651. The Brush Company submitted the 
lowest tender. 


The Scottish 'office of the May-Oatway Fire Appliances (Ltd.) 
have accepted the tenders of Wm. Douglas (Ltd.) for wiring fire 
alarm installations at Moss’ Empire Theatre and at J. Taylor & 
Sons’ cabinet works, Edinburgh, for direct connection with the fire 
brigade; and contracts have been let to Troup, Curtis & Co. for 
similar installations on the premises of Stapley and Smith and 
McIntyre, Hogg, Marsh & Co., London, and to the Private Wire 
Installation Co. for similar work on W. L. Lucas & Co.’s London 
premises. With regard to the installations in the 67 buildings of 
J. and P. Coats (Ltd.) at Paisley, which were divided into seven 
contracts, the tenders of the National Telephone Co. were accepted 
for contracts 1, 5 and 6, those of J. Kilpatrick & Son for con- 
tracts 2 and 3, and those of Wylie and Lockhead (Ltd.) for con- 
tracts 4 and 7. 


Ayr District Luni Board have accepted the following tenders :— 
Sir Hiram Maxim Electrical and Engineering Co., boiler, feed pump, 
piping, &c., £829. 
Bruce Peebles & Co., steam dynamos, switchboard, tools, &., £1,618. 
Lowdon Bros., wiring and mains, electric light fittings, &c., £2,607. 


Messrs, Isaac Storey & Sons (Ltd.), Empress Foundry, Corn. 
brook, Manchester, have received (through Bruce Peebles & Co.) an 
order for six sets of surface-condensing plant in connection with 
the electrical equipment of Chatham Dockyard. 


St. Paneras (London) Borough Council have accepted the tender 
of Reavell & Co. for a duplex air compressor at £73. 14s. 6d. W. H. 
Bailey & Co. tendered at £95, J. McDonald & Son at £108, and 
A. and Z. Daw at £151. 


The Hart Accumulator Co., Marshgate-lane, Stratford, E., have 
secured an order for the supply of a battery of 122 of their standard 
lighting cells for Gransha Lunatic Asylum, Londonderry. 


Bristol Corporation have placed an order with Bruce Peebles & 
Co. for a 400kw. generator. 


Colchester Town Council have accepted the tender of Mather and 
Platt for a dynamo at £840. 


Derby Tramways committee have accepted the tender of Newton 
Bros. for wiring the car sheds at £193. 8s. 6d. 


Hull Telephone committee have accepted the tender of Collier 
Bros. for copper wire for £570. 8s. 10d. 

Gloucester Corporation have accepted the tender of the Municipal 
Appliances Co, for a sand-drier for the tramways at £40. 


BUSINESS NOTICE. 


J. H. Tucker & Co., in order to deal with increasing business at 
their London office, have removed from 8, Bury-street, W.C., to 
larger premises at 217, Shaftesbury-avenue, W.C. Mr. G. T. Baker 
continues in charge. 


LIQUIDATION8, BANKRUPTOIES, &c. 


C. M. Downie (trading as the Lighting Corporation) electrical 
engineer, 4, Bloomsbury-street, W.C., and 28, Heathville-road, 
Crouch Hill, N., London, has been adjudicated bankrupt. Mr. C. J. 
Singleton, 8, Staple-inn, London, W.C., is trustee. 


J. J. and H. K. De Lacy (trading as De Lacy Bros.). electrical 
engineers, 58, Old Hall-street, Liverpool, have been adjudicated 
bankrupt. Mr. T. Tranter, 51, North John-street, Liverpool, is 
trustee.  Liabilites estimated £1,700, assets £1,100. 


Under the failure of David Todd Cameron, trading at Devonport 
as D. T. Cameron & Co., electrical engineers, liabilities are 
4213. 8s. 4d., assets £49. 11s. At Stonehouse Bankruptcy Court 
on Tuesday the public examination took place. Debtor commenced 
business with a capital of about £200. Examination concluded. 
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Consequent upon the. acquisition of the undertaking of the Dover 
Electricity Supply Co. by the Corporation, the company is being 
wound up voluntarily. Sir W. H. Crundall and Mr. R. P. Sellon 
are liquidators. 


A meeting will be held on July 7 at 11, Queen Victoria-street, 
London, E.C., to receive an account of the winding-up of the Giffre 
Electro-Chemical and Power Co. (Ltd.). 


Plant for Sale.—A small electric lighting plant suitable for a 
hotel or small works (inclnding a 6 H.. Otto gas engine, Taunton 
dynamo, &c.) is advertised for sale by Messrs. Blane and Riding, C.A., 
80, Birley-street, Blackpool. 


A small electric lighting plant is advertised for sale in another 
column. Particulars of Messrs. King & Son (Ltd.), Horsham, Sussex. 


A battery of 58 21-plate Chloride storage cells is advertised for 
sale by Mr. E. C. Theedam, Dudley. 


Electric Oandle Lamps.— Various designs of candle lamps are 
on the market, and have been a favourite form of table illumina- 
tion for many years past. Previous attempts to adapt 
the candle for table lighting have not been par- 
ticularly successful, from various causes. In describing 
recently the stands at the exhibition held at Wim- 
bledon, we made reference to a display by the Sir 
Hiram Maxim Electrical and Engineering Co. of the 
" Huntalite" patent electric candle lamp. This is 
certainly u nearer approach to the actual appearance 
of a genuine wax candle than anything we have seen 
previously, and lends itself readily to decorative designs. 
Our illustration shows that Mr. Hunter, the inventor 
of the ** Huntalite" lamp, has been very successful 
in his design, which approximates to the diameter and 
length of an ordinary wax candle, the clear glass cone 
at the top being melted right on to the opal tube. 
When the lamp is switched on the filament assumes 
the appearance of a candle flame very closely. We 
understand that the cost of the candles is not much in 
excess of the ordinary flame or crinkled lamp, and as 
no special fitting is required for use with them they 
actually prove cheaper. New filaments can be fitted 
readily. We learn that the demand for the lamps has 
already been very large. Certainly the display made 
at Wimbledon attracted much attention. 


"Berliner" Telephones.—The art of effective 
advertising is really a simple one, in fact, the more 
simple the adverisement the more telling and effective. 
The telephone is not an instrument that lends itself 
to display, but whatever is to be effected in this direc- 


Hunters tion has, we think, of late been accomplished by the 
Gaudio Lamp: Berliner Telephone Mfg.Co.,200, Upper Thames. street, 


London, E.C., who have issued some very effective 
announcements concerning their manufactures. An excellent 
example is shown in the company’s announcement in our present 
issue. 

Oatalogues.— A new list dealing with some adaptations of the 
“ Pivot Combination." patented by Mr. A. P. Lundberg, 477-487, 
Liverpool-road, London, N., has just been issued. Mr. Lundberg’s 
quarter.of-a-century experience, and the good name his goods have 
attained, is a guarantee of technical correctness and good workman- 
ghip and finish. 

A new list of N.C.S. dead-beat moving-coil ammeters and volt- 
meters has just been issued by Messrs. Nalder Bros. and Thompson, 
84, Queen-street, Cheapside, London, E.C. These instruments have 
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been supplied to all the principal municipal electricity undertakings 
in the country, to the Post Office, the Indian Government, the 
chief lines of railways in Great Britain, and, in fact, wherever 
electricity supply is established, electric working on railways has 
been put into operation, or where isolated installations have been 
put down. The new catalogue is very compact, and illustrations 
are given of types of instruments in most general use. A portable 
combined testing set specially designed for rapid and accurate 
measurement of current and E.M.F. is shown in the illustration 
herewith. This consists of two moving-coil instruments mounted 


in the same case, and enabling simultaneous observations of current 
and E.M.F. to be made. The current shunts are arranged in one 
side of the carrying case, and two instruments and voltmeter 
resistances in the other. 

A new list of Nernst lamps is issued by the Nernst Electric Light 
(Ltd.), 82, Victoria street, London, S.W., and all the latest types 
and models of these lamps 
are illustrated and described. 
The accompanying illustra- 
tion Fig. A showsa 1,000 c.p. 
Nernst lamp specially manu- 
factured for use in projection 
lanterns of large size, and 
Fig. D is designed to take 
the ** Brilliant" replacement 
piece and resistance, and to 
fit on the pin in the tray of 
the lantern. For use in small 
halls or lecture rooms this 
type of Nernst apparatus is 
found to give excellent re- 
sults. No heaters are fitted 
with these lamps, so that it 
is necessary to light them 
by means of & spirit lamp 
or gas flame after they have 
been switched on. The list 
is strong in globes and 
shades for use with Nernst 
lighting. 

The 2nd edition of the 
General Electric Co.’s motor 
accessories list is issued, and 
deals with ignition coils, 
sparking plugs, contact- 
breakers, switches, batteries, 
&c., also sinall motor-gene- 
rators for charging accumu- 
lators, instruments for testing 
and other items of interest 
to the motor-vehicle industry. 
Special attention is called to 
a Protected“ pattern of 
sparking plugs, and motor 
cyclists will be interested in a pocket form of measuring instrument 
deseribed. Carriage electric lamps suitable for interiot, and exterior 
lighting are also listed. The General Electric ‘‘ Progress Sheet 
for May is also to hand, and lists some improvements in watertight 
electric light fittings. A new pattern of electric cigar lighter is 
also shown. 


Messrs. Gent & Co. have a new list of patent watchmen’s clocks 
and electric tell-tales ready. The firm have made a speciality of 
this class of apparatus for many years past, and are responsible for 
a large number of installations of tell-tale clocks, &c., in asylums, 
hospitals, factories, warehouses, &c. Messrs. Gent claim that their 
electric tell-tale is impossible to falsify, while it is equally impossible 
to make any purely mechanical appliances absolutely proof against 
tampering. 

Two circulars, Nos. B1072 and 1080, issued by the British West- 
inghouse Co. deal respectively with tramway controllers and tram- 
way motors. Both lists are well illustrated, and give constructional 
details of the 1nachines. In the psinphlet on tramway motors the 
particulars given relate to the No. 200 motor for service on cars 
of moderate speed and seating capacity. 

Mr. Herbert Perkin, of Prudential-buildings, Leeds, has ready a 
new list of time and labour-saving appliances. 

The Temperley Transporter Co., 72, Bishopsgate-street Within, 
London, E.C., forward an advance copy of their new (1904) cata- 
logue, which is profusely illustrated with typical examples of the 
company's specialties for the rapid and economical“ transporting ” 
of materials of all kinds. This class of machinery is coming into 
very general use, and the publication of the catalogue is timely. It 
is the most comprehensive work of the kind every published. 

The Mirrlees- Watson Co., Glasgow, are issuing an illustrated 
sheet list of surface-condensing plant. 

Forthcoming Book — Messrs. Whittaker & Co. will publish 
shortly a new work by H. M. Hobart, M. I. E. E., entitled Electric 
Motors, their Theory and Construction." 


Exports of Blectrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from May 21 to 31, with the ports 
of destination :— 

Africa—Alexandria, £350; Beira, £152 (telegraph material); Ca 
Town, £2,041; Durban, £1,329 (including £25 telegraph material) 


Fic. A.—Nernst 1,000 c.p. (200- volt) 
Projection Lamp. 


Fic, B.—Carrier for Nernst Projection 
Lamp. 
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East London, £1,012 (including £218 telegraph material) ; Port Elizabeth, 
£16. Argentina— Buenos Ayres, £1,991. Australasia—Auckland, £500 
(including £458 telegraph material); Christchurch, £17; Fremantle, 
£244 (including £180 telegraph material); Melbourne, £15; Perth, £958; 
Sydney, £1,468; Wellington, £1,070 (including £1,013 telegraph materia)). 
Belgium—Ostend, £126 (telegraph instruments). Brazil—Rio Janeiro, 
£59. Canary Islands, £19. Ceylon—Colombo, £161. Channel Islands, 
£46. China—Shanghai, £24. Denmark—Copenhagen, £40. France 
Boulogne, £20; Paris, £46. Germany—Emden, £75; Hamburg, £249. 
Gibraltar, £935. Greece—Pirseus, £60. Holland Amsterdam, £20; Rot. 
terdam, £43. Hong Kong, £627. India—Bombay, £85; Calcutta £1,908 
(including £325 telegraph material); Madras, £394. Malta, £18. Mauri- 
tius, £28 (telegraph material). North Atlantic, £16,100 (submarine cable). 
Portugal Lisbon, £90; Oporto, £383. Siam— Bangkok, £260. Straits 
Settlemenits— Penang, £146; Singapore, £147.  Siceden—Stockholm £63 
(telegraph wire). Uruguay—Monte Video, £25. Zanzibar, £170 (telegraph 
apparatus). Total (for 11 days), £32,024 against £7,931 for eight days 
last year (May 27 to June 3). 


——— 


PATENT RECORD. 


Egos 


The following List of A Li shade ds for Patents and Specifications published 
has been compiled for this Journal by Mussrs. MEwBURN, ELLIS AND PRYOR 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


SPECIFICATIONS PUBLISHED. 


Nots.—All specifications can be obtained at the uniform price of 8d. each. 
1903. 

3,5204 McELRovy. Dynamos. (Date applied for Feb. 16, 1903.) 

6,477 PusLPs and Bows. Electro-tberapeut/c high-frequency apparatus. 
(Post-dated April 17, 1902.) | 

8,008 Hear. Phaee-measuring iustruments for electric currents. 

8,256 WzsTINGHOUSE. Controlling systems for electric motors. 

8,279 and 8,280 Von ZwEicBERGER. Switches. 

8,945 Herwoop and Hzvwoop. Reversing switch. 

8,447 Künn. Electrically-operatiog ships’ steering gear. 

8,550 Jamzs and Bryan. Control of electric vehicles. 

8,560 SAHULEA. Electrical combined with compressed air or other motive 
fluid system of driving, especially appiicable to locomotives and 
other motor carriages of electric railways. 

8,607 GONDBAND and CELESTRE. Accumulator plates. 

8,669 CaRoLAN (G.E. Co., U.S.). Training mechanism for tearchlight 
projectors. , 

8,070 CAROLAN (G.E. Co., U. S.). Alternating electric current meters. 

8,774 WHEATLEY (Lewis and Armitage). Wireless telegraphy. 

8,791 Feracuson and KELVIN AND JAMES WRIrR (LTD.). Electrostatic 
voltmetei s. 

8,800 EcksrEIN and KdAusk. Interlocking switches and cutouts for mines 

9,131 Sriuick. Plug and tocket, connections and switches for electrical 

pu : 

9,536 LAcKIE, CALDERWOOD and MACEwEN. Electric time-relay switchee. 

9,808 CAhOLAN (G.E. Co., U S.). Emergency brakes, vehicles or trains. 

9,956 Simpson and THoMLinson. Automatically operating fire alarme. 

10,504 Sykes. Switches for railway point and signal mechanism. 

10,702 Lampson. Electric advertising devices and street indicators. 

11,473 WHarLLEY. Electric cables. 

11,607 CaAROLAN (G.E. Co., U. S.). Bases for incandescent lamps. 

11,725 CaroLaN (G.E. Co., U.S.). Switching mechanism for controlling 
alt: rnating-eurrent motors. 

11,727 CaROLANR (G.E. Co., U. S.). Recording instrumenta, 

12,313 CAROLAM (G.E. Co, U.S.) Electricity meters. 

12,887 CABOLAN (G.E. Co., U. S.). Electric motors. 

12,954 CAROLAN (G.E. Co., U.S.). Magnetic brakes. 

15,009 Masor. Trolley heads for electric vehicles. 

15,155 CHisHOLM. Shadeholders for electric lamps. 

13,226 HAMiLTON-ApAMs.: Enclosed arc lamps. 

13,368 SHEPHERD. Electric couplings. 

14,168, 14,169 and 14, 174 Le TALL (Cooper- Hewitt Electric Co.). Systems 
of electrical distribution. 

14,380 VAN RADEN and ROBINSON. 

14,539 British WESTINGHOUSE Co. 
machines. 

14,814 BRouNGEB and Haywoop. Resist nces or rheostata app'icable as a 
regulator, motor-starting switch or the like. 

15,059 Srsmens BRoTHEBS & Co. (Siemens and Halske A. G.). 
winding apparatus. 

15,317 cra CoLLis and HEAD. Apparatus for electric deposition of 
metals. 

17,814 Happan (Rué y Montparlé). Safety collision devices for electric 
tramears. 

20,513 WEDEKIND and PónsckE. Production of a porous hard electrode 
mass insOluble in alkalies from metallic oxides or metallic powders. 

24,909 STEINMETZ. Luminous vapour electric lamps and methods of 
meking same. (Date applied for Nov. 17, 1902.) 

26,144 RzuTER. Electromagnetically-operated apparatus for controlling 
the inlet devices of steam and gas turbines. 

26,250 INTERNATIONAL TROLLEY CONTROLLER Co. and KyNocH. Combined 
trolley arm and brake controllers for electric tramcars. 

26,552 EMONDs. Va: uum arc lamps with external air-cushioned regulating 
device. 

27,712 ABL (Siemens and Halske, A. G.). 
metallic filaments. 

28,699 Ruam. Telegraphy. 


Contact breakera fur ir duction coils. 
Armature coils fcr dynamo-electric 


Electrical 


Electric glow lampa with 


COMPANIES’ MEETINGS AND REPORTS. 


ae 


Rand Central Electric Works (Ltd.) 


The annual ordinary general meeting was held on Tuesday, Sir C. 
Rivers WILSON, G. C. M. G., C.B., presiding. 

The SECRETARY (Mr. H. Rogers) read the notice convening the 
meeting, and the auditors’ report. 

The CHAIRMAN then said: Gentlemen, although we are not in a 
position to announce the payment of a dividend to the shareholders, 
yet we are able to congratulate you upon the great improvement in our 
position, and upon the fact that our prospects are excellent. The 
war, you will remember, terminated at the end of May, 1902, and our 
position at that time was as follows :—We had, on Jan. 1, 1902, a deficit 
of £25,231, brought about by the circumstances of the war, which almost 
put an end to our working. We were working at a loss, and, at the same 
time, we had to keep up very considerable payments on account of 
depreciation. The war over, we began slowly to resume a more favourable 
position, so that by the end of 1902 we were able to make a slight reduc- 
tion in the deficit, amounting to £2,238. Therefore, we stood to begin 
the year 1903 with an adverse balance of £22,993. The accounts vary 
very little from those of the previous year. There has been a slight 
increase on account of construction of works, amounting to £1,857, mainly 
caused by providing a compound for the Kaffirs and new quarters for the 
married men, Under the head oĩ Mines Installation there has been an 
increase of £4,362, which is almost exactly the increase which we showed 
last year. The causes of that are chiefly on account of the extension of the 
town lighting of Johannesburg. I am sorry to say that all our efforts to 
obtain from His Majesty’s Government recognition of our very reasonable 
claim for damages incurred during the war have not met with that success 
which we expected, and certainly which we deserved. Fortunately, we 
had what I may call a little nest egg—a small reserve which we had 
accumulated in the early period of our history, and we were able to apply 
that in writing off the claim against the Government. The original claim 
amounted to £4,138. In the year 1902 we wrote off £1,408, and now we 
have written off the remainder, amounting to £2,729, and there is an end 
of that. The small balance on account of that reserve fund has been 
transferred to profit and loss. As usual, we have applied liberal and 
substantial amounts to depreciation. In a business of this sort it is 
absolutely essential for the credit and solidity of our undertaking that 
this should be most carefully attended to. The total amount of this 
depreciation is £17,962, spread over various items, which is about £6,000 
more than the amount applied for depreciation in 1902, but, of course, 
in that year we were working to a less extent than in 1908. The 
general basis for the assessment of depreciation is that which is provided 
in the original contract with Messrs. Siemens and Halske. We have more 
or less followed those figures, and given a liberal interpretation to them. 
With regard to the profit and loss account, the only matter I need call 
your attention to is the inerease in the expenditure on account of working 
expenses and maintenance of plant, as compared with the preceding 

ear, which amounts altogether to about £4,300, and is caused by the 
increased output as well as by certain considerable repairs which had to 
be undertaken in connection with our boiler plant chiefly. Our total income 
for 1903 amounted to the respectable figure of £71,820, which shows an 
increase over 1902 of £18,856, of which £18,043 is in respect of increased 
revenue from ‘electricity supply and the rent of plant. The result 
of the operations of the Company shows a reduction of the adverse 
balance with which we commenced the year, of £22,993, by the sum of 
£11,045, after, as I have described to you, liberal allowances for depre- 
ciation, so that on Jan. 1 of this year there remained an adverse balance 
of £11,948. We are now in full work, and are taking steps for considerably 
increasing our operations. The estimated profits for the first quarter of the 
current year amount to about £10,000, which is within about £2,000 
of the amount of the adverse balance which I have just mentioned. 
Therefore, I think we may consider that, beginning with the month of 
April, we start nearly clear, so that when we next have the pleasure of 
meeting you we shall be able, I trust and expect, to ask you to vote a 
recommencement of dividends upon a satisfactory basis. And, now, as 
regards the fature, we have contracts at the present time for the whole 
of our available power. Our contracts are numerous, and some of them 
we must expect to fall out from time to time, but others will supply 
their places. We are working at full power; in fact, we are obliged to 
bring into full operation our reserve engine. You will remember that I 
told you last year we anticipated an increase in the prosperity of our Com- 
pany, and were already taking steps for providing additional power. At 
that time we considered the desirability of extending our plant upon the 
same system as under the original organisation, but in view of the con- 
tinued and now pretty well assured success of the turbine system, we have 
carefully examined whether it would not be desirable to adopt for future 
extensions that system in preference to the old system. It has the merit 
of being more economical in its original installation and also more econo- 
mical in its working. After careful consideration, and taking the best 
technical advice we possibly could, and having also the advantage of the 
advice of our expert Director, Mr. Gorrissen, we came to the conclusion 
that we should be acting prudently and for the benefit of the Company in 
ordering at once a turbo-generator with all the necessary appliances. 
Under the advice and with the assistance of Messrs. Siemens and 
Halske, we have ordered the necessary turbine plant, and. we expect 
that early in the autumn the first instalment will be set up and 
in operation at Brakpan. In the first instance, the amount of power 
installed will be about 400kw., but ihe boiler plant which will be 
erected at the same time will suffice for the extension of the plant on the 
same system to about 400kw. more, or 800kw. altogether. The total cost 
of erecting this turbine will be altogether about £12,000—a much 
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smaller amount than we contemplated when it was a question of putting 
up » steam engine; and we should probably be able to add another 
dynamo of the same description for about £3,000 or £4,000, so you will 
see that for a total outlay of some £15,000 or £16,000 we should get a 
large and profitable extension of our plant. We are able to provide the 
amount for these extensions out of cash balances, which amounted at 
Jan. 1 to over £40,000, an increase on last year of over £20,000, so 
we have ample funds for providing not only the present extension but 
future extensions aleo without borrowing or without increasing the capital 
of our company. The new electro-turbine is being obtained from 
Switzerland. I now move the adoption of the report and accounts. 

Mr. G. ZWILGMEYER seconded the motion and it was carried unani- 
mously. 

The retiring directors, Messrs. H. Strakosch and C. Gorrissen were 
re-elected, as were the retiring auditors. 

A vote of thanks to the chairman and directors terminated the pro- 
c2edings. 


BARCELONA TRAMWAYS CO. (LTD.)—At the meeting on Monday 
Mr. J. B. Concanon said the directors considered the report an unsatisfac- 
tory one. They had lost in receipts about £5,900. Cost of current had 
been reduced by £1,728. The traffic expenses increased by £148, and 
the cost of maintenance increased by £2,120. There was a further 
increase in 1903 over 1902 of £1,920 in Government and municipal taxa- 
tion, but of that increase, £556 should have been charged in the 1902 
accounts. Mr. H. Brown and Mr. N. Kennedy went to Barcelona in 
January, and as a result of their visit changes were made in the local 
administration. The company had had during the last two or three years 
several strikes, and they had compromised them. They appointed as 
traffic manager Mr. Foronda, a gentleman of good position in Spain (a 
Madrid man), an officer in the Spanish army, and a man whom they 
believed to have plenty of grit and plu»k, and their instructions were that 
they woald have no more shilly-shallying and making of concessions, 
which they did not think were deserved, to the men, but that whenever a 
conductor was found to be acting dishonestly he should be immediately 
discharged. This had caused trouble, both to the new manager and to 
Mr. Brown, who were both compelled to carry revolvers. A conspiracy 
had been formed by three men to assassinate Mr. Brown and Mr. Foronda. 
One of the men had turned informer, and all three were arrested, and 
each man said it was the other two men who had formed this plot. How- 
ever, they were only kept in prison for a very short time, as there 
appeared to be no law in Spain to detain beyond 36 hours a man who only 
tareatened to assassinate. From this strong policy, by May their receipts 
had increased to £2,166. The increase was attributable entirely to the 
fact that the men they found robbing them had been dismissed. The 
total increase in the receipts of the combined systems on May 28, 1904, 
was £7,520, or £5,350 in gold. 

BELLISS AND MORCOM (LTD.)—The directors’ report for the year 
ended March 31 states that, after making ample provision for deprecia- 
tion and contingencies, and payment of preference dividend, the credit 
balance is £41,754. An interim dividend has already been paid on the 
ordinary shares at the rate of 5 per cent. per annum, and it is now pro- 
posed to issue to the ordinary shareholders four bonus shares for every 
10 shares held by them, to pay a further dividend on the ordinary shares, 
making 124 per cent. for the year, to place £10,000 to general reserve, 
and to carry forward the balance. 

EDISON AND SWAN UNITED ELECTRIC LIGHT CO. (LTD.)—A meeting 
was held on Monday, under the presidency of Mr. H. Wolfenden, to con- 
firm the resolution passed at an extraordinary general meeting on May 12, 
reducing the company’s capital from £1,000,000 to £941,090, by cancel- 
ling paid-up capital which has been lost, or is unrepresented by available 
assets, to the extent of £2. 10s. per share on each of 23,564 B shares of 
£5 each, The resolution was confirmed. 

PENARTH ELECTRIC LIGHTING CO. (LTD.)—In the report for 1903 it 
is stated that the capital expenditure amounts to £22,671. 4s. 10d. The 
gross revenue was £931. 5s. 3d., and the expenditure £1,068. Os, 8d., 
leaving a debit balance of £86. 15s. 5d., added to £129. 4s. 1d. from last 
account, making £215. 193. 6d. The equivalent of 5,030 8 c.p. lamps were 
connected to the mains, an increase of 46 per cent. 


REUTER’S TELEGRAM CO. (LTD.)—Admiral Sir John Hay presided at 
the meeting on Wednesday, and said that the company had been put to 
great expense in regard to the Somaliland campaign without any adequate 
return, and very great expense was involved in reporting the naval and 
military operations in the Russo-Japanese war. Interpreters were indis- 
pensable, because messages sent over the Japanese field wires must be 
written in Japanese, which meant that the telegrams must be first 
translated into the language at the front, and then retranslated into 
English at the base. The most rigorous censorship was in force on the 
Russian as well as on the Japanese side which explained the meagreness 
of many reports received in this country. The company had many 
triumphs to record in the matter of early information concerning military 
and naval events of the war, and the company’s prestige as a distributor 
of news stood as high in Japan and China as on this side. 

SHEERNESS AND DISTRICT ELECTRIC POWER AND TRACTION CO. 
(LTD.)—The directors’ report for 1903 states that the capital expenditure 
at the end of the year was £60,492. 5s. 3d. The gross receipts from the 
light railways from April 9 to Dec. 31 amounted to £3,189. 9s. 4d., and 
from the supply of electricity to £1,353. 3s. 7d. After deducting expenses 
(£4,498, 1s. 9d ) the credit balance was £78. 11s. 3d., and is carried for- 
ward. The light railways (about 24 miles in length) were opened for 
public traffic on April 9, 1903. Electric supply was commenced on the 
same date. Exclusive of traction-load, the installations connected to the 
mains at Deo. 31 were equivalent to 3,477 8 c.p. lamps. The average rate 

received from lighting consumers was 42d. per unit. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 
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NEW COMPANIES. 

SPRAGUE ELEVATOR CO.(LTD.) (81,017)—Reg. May 21, capital £5,000 
in £1 shares, to carry on business of constructors of and dealers in lifts, 
elevators, cranes, hoists and lifting machinery and apparatus, machinery 
and appliances used in connection therewith (whether worked by electrical 
or other power), hydraulic, electrical, mechanical and general engineers, 
electricians, suppliers of electricity, &o. 

VERNON MECHANICAL AND ELECTRICAL REGISTERS (LTD.) (81,086) 
—Reg. May 27, capital £25,000 in £1 shares, to acquire the inventions of 
Albert Marsh relating to (inter alia) delivering, receiving and registering 
tickets and checks, with the British- American patents and rights obtained 
or applied for in respect thereof, and to carry on the business of manu- 
facturers of and dealers in mechanical and electrical indicating and 
registering appliances, tickets and checks, &c. Reg. office, Eldon-street 
House, London, E.C. : 


STATUTORY RETURNS. 

INDO-EUROPEAN TELEGRAPH CO. (LTD.)—The return to May 11 shows 
the capital as £450,000 in 18,000 shares of £25 each, 17,000 of which 
have becn taken up. £25 per share has been called up and £425,000 has 
been received. No mortgages or charges. 

OKONITE CO. (LTD.)—In the return to April 12 the capital is given as 
£120,000 in 32,000 preference and 16,000 ordinary shares of £2. 10s. each, 
all of which have been taken up. £2. 10s. per share has been called up 
on 100 ordinary and 110 preference, and £525 has been received. 
£119,475 is considered as paid on 47,790 shares. Mortgages and charges, 
£65,900, of which £35,400 debentures are in the hands of the trustees of 
the company. 

SOUTH LONDON ELECTRIC SUPPLY CORP. (LTD.)—The return to 
March 22 gives the capital as £325,000 in 65,000 shares of £5 each, all of 
which have been taken up and paid for in full. No mortgages or charges. 

WILLANS AND ROBINSON (LTD.)— The return to April 27 shows capital 
£750,000 in 75,000 6 per cent. cumulative preference and 75,000 ordinary 
shares of £5 each, of which 66,666 preference and 66,666 ordinary have 
been taken up. £5 per share has been called up on 52,203 preference and 
52,204 ordinary shares, and £522,035 has been received, £144,625 is 
considered as paid on 14,463 preference and 14,462 ordinary. Mortgages 
and charges, £216,760. 


MORTGAGES AND CHARGES. 

CHURCH STRETTON ELECTRIC SUPPLY CO. (LTD.)— Trust deed dated 
May 19 has been registered to secure £5,000 debentures, created May 13, 
1904, charged on certain land at Church Stretton, the provisional electric 
lighting order granted to the Church Stretton Land Co. for the district of 
Church Stretton and the parishes of All Stretton and Little Stretton, 
Salop, and the company’s other assets (present and future), including 
uncalled capital. Trustees, Sir R. G. Head and Major A. P. Bethune. 

INDIA RUBBER, GUTTA PERCHA AND TELEGRAPH WORKS CO. (LTD.) 
—Issue on May 17 of £1,000 second debentures, part of series created 
April 12, 1904, to secure £100,000, charged on company’s undertaking 
and property, present and future, including uncalled capital, subject to 
£300,000 debentures issued in 1896. No trustees. Previously issued of 
same series, £99,000. 


CITY NOTES. 
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MEMORANDA — Bank rate 3 per cent. (sinoe April 21, 1904). Price of 
silver 25 fad. per oz. (June 2). Consols 904—90} for money, 903—904 
for account; 24 per cent. annuities 893 893 (June 2). Consols Pay 
Day, July 1; Stocks and Shares Continuation Days, June 8 and 27; 
Ticket Days, June 9 and 28; Pay Days, June 10 and 29; Mining Share 
Carry- over Days, June 7 and 25. 


BANBURY AND DIe TRICT ELECTRIC SUPPLY CO. (LTD.)— The total 
expenditure to end of 1903 was £17,951. 8s. 10d. A partial supply of 
electric energy was commenced on Feb. 6, 1903, and the continuous 
supply was inaugurated on Aug. 9. The gross revenue was £560. 3s. lid., 
and expenditure £555. 2s. 11d., leaving a credit balance of £5. 1s. The 
equivalent of 3,916 8 c.p. lamps were connected to the mains at Dec. 31. 
The average rate received for electric current from lighting consumers 
was 4'4d. per unit. 

CHADBURN'8 (SHIP) TELEGRAPH CO. (LTD.)—The directors have 
declared a dividend on the ordinary shares of 12 per cent. per annum, 
less tax, for the half-year to March 31, making 9 per cent. for the year. 

COUNTY OF DURHAM ELECTRIC POWER SUPPLY CO.—The capital 
expenditure at the end of 1903 was £85,021. 6s. The total revenue 
amountcd to £15,138. 19s. 7d., and the expenditure to £13,259. 1s. 3d. 
After providing for interest (£489. 6s. 11d.) and adding £448. 17s. 3d. 
from last account, the balance was £1,839. 8s. Nd. 4250 is to be placed 
to.depreciatian and reserve, and a dividend of 2 per cent. per annum on 
the ordinary shares is declared. The directors propose laying a trunk 
main from Gateshead to Jarrow, where a large demand for power has 
arisen. In addition to the sgreement with the Newcastle-on-Tyne 
Electric Supply Co. for a supply to this company of electric energy in 
bulk, an agreement was entered into in February last for bulk supply 
from the Priestman Power Co. These additiunal sources of supply will 
enable the company to meet the demand for power without incurring an 
immediate and large capital outlay for generating plant. Additional 
capital, however, must be raised for transformer plant and mains. 
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COUNTY OP SURREY ELECTRICAL POWER DISTRIBUTION OO. (LTD.) — 
The capital expenditure during 1908 was £7,174. 14s., making & total of 
£44,007. 17s. 4d. The gross revenue was £2,032. 17s. 4d. and the expen- 
diture £2,064. 12s. 2d. The debit balance of £31. 14s. 10d. is carried 
forward, together with £733. 13s. 8d. from last account. 170,813 units 
were erated and 104,382 units sold. The total maximum supply 
demanded was 119kw. The equivalent of 10,507 8 c.p. lamps are con- 
nected to the mains, an increase of 105 per cent. A new 300kw. gene- 
rating set has been installed. The total capacity of the generating plant 
at the Sutton power station is equivalent to 600kw. An application has 
been made to the Board of Trade for a provisional order for the parishes 
of Cheam, Cuddington and Ewell. An optional agreement has been 
entered into with the British Electric Traction Co. for the acquisition of 
that company’s interests in the authorised tramways and light railways 
in Croydon and District. 


COUNTY OF NORTHAMPTON ELECTRIC POWER AND TRACTION CO., 
(LTD.)—The total capital expenditure at Dec. 31, 1903, was £18,742. 
9s. 2d. The power station at Wellingborough commenced to give tem- 
porary supply toa few consumers on Dec. 17, 1902, and on Feb. 11, 1908, 
permanent supply was inaugurated. The gross revenue for the year 
was £712. 17s. lld. and the expenditure £1,072. 4s. 2d., the debit 
balance being £359. 68. 3d. At the end of 1903 the equivalent of 3,029 
8 c.p. lamps was connected, 71,301 units were generated and 49,946 sold. 


LEWES AND DISTRICT ELECTRIC SUPPLY CO. (LTD.)—During 1908 
the capital expenditure was £2,206. 168. 11d., making a total outlay of 
£24,477. 3s. 7d. The gross revenue was £1,276. 6s. ld., an increase of 
£362. 3s. 10d. over 1902. Expenditure amounted to £1,322. 18s., leaving 
a loss of £46. 11s. 11d., to which is added the debit balance of £72. 98. 6d. 
from 1902, making the total debit £119. 1s. 5d. The installations con- 
nected to the mains at Dec. 31 were equivalent to 5,527 8 c.p. lamps, an 
increase of 40 per cent. for the year. 

LISBON ELECTRIC TRAMWAYS (LTD.)—After charging interest and 
amortisation on debentures of the Companhia Carris de Ferro de Lisboa, 
there is a net profit of Rs. 516,904.264 (£91,803. 4s. 7d.) to be carried to 
credit of London profit and loss account. After payment of debenture 
interest and other charges and expenses, the balance is £59,814. 13s. 4d., 
added to £6,080. 12e. 10d. from last year, making £65,895. 68. 2d. 
Arrears of preference dividend to Dec. 31, 1902, required £12,000, 6 per 
cent. for 1903 £25,538. 3s. 8d. £20,000 has been transferred to deprecia- 
tion reserve, leaving £8,362. 2s. 6d. to be carried forward. The business 
continues to expand, the receipts for 1903 amounting to Rs. 1,115,722.067 
(£198,133. 12s. 10d.), against Rs. 965,547.142 (£166,283. 19s, 4d.) in 1902. 
During the year £19,667. 18s. 5d. was expended on construction, including 
an additional unit of plant at the power house. 


MEXICO ELECTRIC TRAMWAYS (LTD.) — The result of the operations 
for 1903, after charging interest on debentures of Compañia de Ferro- 
carriles del Distrito Federal de Mexico, and after payment of the 34 per cent. 

teed on the share capital of that company shows a net profit of 
$314,566.55 (£27,157. 118. 7d.) to be carried to credit of London profitand 
loss account. Adding interest received, and after charging expenses and 
obligations, &c., against same, the net balance is £35,545. 8s. 1d., which, 
added to balance from last year, makes £35,728. 8s. 2d. The usual pre- 
ference dividend has been paid (absorbing £30,000), and £5,728. 8s. 2d. is 
carried forward. The total distance of the company’s line now operated 
by electricity is 129km. A new 800kw. unit of plant is being added to the 
power station to meet demands of increased traffic. During the year 
36,478,584 passengers were carried against 31,132,030 in 1902, and the 
receipts amounted to $2,799,282.84 against $2,400,737.83. Traffic receipts, 
since the commencement of present year, have been well maintained, and 
business generally in Mexico is improving. 

NERNST ELECTRIC LIGHT (LTD.)—At an extraordinary meeting on 
Tuesday, the resolutions for the reduction of the company's capital (set 
out in our last issue) were passed with one dissentient. A confirmatory 
meeting will be held on 20th inst. 


NEW GENERAL TRACTION CO. (LTD.)—Subscriptions are invited for an 
issue of £80,000 4 per cent. prior lien mortgage debentures of £100 each in 
this company. The list closes on Monday. 


NORTH METROPOLITAN ELECTRICAL POWER DISTRIBUTION CO. (LTD.) 
—At Dec. 31, 1903, the total capital expenditure on the Barnet electric 
supply was £22,623. 5s. 4d. The gross revenue for the year was 
£2,169. 4s. 9d., compared with £1,742. 1s. for 1902, and the expenditure 
(excluding proportion of managerial expenses charged to general 92 5 
was £1,545. 38. 9d. The equivalent of 5,103 8 c.p. lamps were connec 
to the mains, an increase of 40 per cent. An additional 100kw. gener - 
ating set was erected during the year. The total capital expenditure on 
Hertford electric supply was £7,855. 18s. 3d. The gross revenue was 
£1,248. 9s. (increase £486. 18s. 9d. compared with 1902), and the expendi- 
ture (excluding proportion of managerial expenses) £734. 188. 8d. During 
the year the supply was taken in bulk from the North Metropolitan 
Electric Power Supply Co. The equivalent of 4,388 8 c.p. lamps were 
connected to the mains, an increase of 59 per cent. The total revenue 
for the year was, therefore, £3,418. 16s. 6d. Deducting expenditure 
(£2,619. 128.) and adding balance (£198. 13s. 3d.) from last account, 
£997. 17s. 9d. remained for allocation. After paying the preference 
dividend, 24 per cent. is recommended on the ordinary shares. 

PROVINCIAL TRAMWAYS CO. (LTD.)—An ordinary dividend of 3s. per 
share has been declared. 

ROSS ELECTRIC LIGHT AND POWER CO. (LTD.)—At the meeting last 
week the directors reported that, after payment of all expenses and 
charges, the balance was £48, 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
been asked to grant quotations to a further issue of £75,000 5 per cent. 
debenture stock of the Electric Lighting and Traction Co. of Australia 


(Ltd.) and further issues of 50,000 ordinary £1 fully-paid shares and 
50,000 7 per cent. cumulative preference £1 fully-paid shares of the Elec- 
trolytic Alkali Co. (Ltd.). 


ELEOTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


125 Week 4 Y AGGREGATE. 
e. or : 
ended (a) No. et Amount: 1 a 
Ee weeks. | Des. (a) 
£ c £ 2 2 
Aberdeen Corporation ...... May 28 | 1,9375 + 241 52 62,794 |+ 12, 790 
Airdrie ............ — sis i 2 ys 2r 15 i 
2 = 
Ayr Corporation... || " 28 504 7 13 } 2 552 |- 14 
Barnsley ........... . . . 20 170 | - 11 | 20 8,201 178 
Barrow . . . eH] „% 20 148 + 8915 2,258 i+ 1,366 
Benoy I „ Council » x i 20 à m^ 88 5,661 si 
Birkenhead ..................... » 71 ssi 832 85 
Birmingham Corporation.. „, 28 800 ie 19 5,961 » 
Birmingham Tram ways Co.“ „„ 28 | 6,483 | + 1,157 | 21 | 110,864 |+ 7,081 
rd pce Soporan siasii á Hi ns + 185 4 8,808 |+ 699 
ackpoo ration ...... „ ` — 6,275 |+ 1,568 
Blackpool and Fleetwood...) „ 38 1.597 J 1,178 22 | 655 . 9921 
Blackp'l, St. Anne's& Lytham „, 26 718 | + 718 80 6,187 |+ 5,000 
Bolton Corporation en ive wes “ee 1 ev 
. pid ee tion. „ 28 1,884 | 421 8 9,037 |+ 841 
o rporation ...... i se ^ PA i - 
Brighton Corporation ..... » 29 1,192 | + 201 8 7,758 |+ 228 
Brisbane Tramways ........ April 13 | 9,095 — 342 15 84,815 |- 876 
Bristol Trams & ..| May 97 6,203 + 309 1 60,2082 |+ 509 
Buenos A & Belgrano... "EN 8,295 | + 189 2 6,698 |+ 728 
Burnley Corporation......... „ 28 1,190 + 353 9 9,839 |+ 2,260 
Burton Corporation ........ » 2 126 | zi 8 8,945 T 
Calcutta Tramways Oo....... » 28 |R81,459 | 732,017 92 | R753,487 |+ 98, 889 
Camborne- Redruth ........ » 80 182 | — 65 4 483 |- 88 
Cerdiff Corporation ........ » B| 2,76 | + 490 8 16,860 |-- 1,148 
Carlisle Tramways Co. „ 28 230 | - 1| 2t 864 | + 260 
Central London Railway .. » 28 } 6,693; - 125 93 151,680 |- 2,088 
Chatham: Dist. Lt. R.., 26 718 f. 181 2 | nsn |+ 1,958 
City & South London Rly.| „„ 29 2675|- 58 22 66,111 |- 2,406 
Cork Electric Trams Co, .. » 10 609 | - 94 | 91 8,709 |- 420 
Darwen C ration ......... „ 27 94] | - 58 8 1909 |- 120 
Devonport & Dist. Trams... „, 20 580 | + 168 20 9,561 |+ 1,410 
Dover ys phim re nares » 23 964 | + 41 9 1,777 |- 67 
Donius. Munus Veo " a 200 + 7 22 2,299 |+ 211 
uthern Distriot... 13197 | + 160 ‘ 
Dublin United.. . .. , 27 4,427 J M7 Jas 96,278 |+ 2,828 
Dudley—Stourbridge......... » 20 836 | + 567] 90 15,491 |+ 701 
8 ha T 3 > 900 4- E. E. 1 toe 
as uncll............ : 945 : t , 
Gateshead & Dist, Trams. | 20 901 1 59 | 20 | 17,98 |+ 945 
Glaagow Corporation......... „ 28 | 14,993 | + 242 52 | 711,607 |+ 60,282 
Glossop. . . eee eren 5 28 ut \ 5 99 | 2184 vs 
Gravesend—N orth fleet...... a 0 257 + 19 | 20 4,523 |+ 633 
Gt. Northern & City Ri..“ „ 98. 937 . 60 15 | 18,959 - 
Greenock & Port Glasgow. „ 0 | 547 | - 2 20 9,821 |+ 6072 
1 ration - ae x mM 105 sis 
epool Tramways ...... 20 291 | + 86 20 5,121 |+ 547 
Huddersfield .. . . . „ 39, 1.719 1 457 9 10.7 |+ 10% 
Hull Corporation mc cd 2420 | + 698 8 17,610 |+ 1,777 
Ilford District Council...... , B 656 | + 158 8 4,106 |+ 696 
Ilkeston Oorporation......... n 45! 208 | - 45 |... cay 
Ipswich Corporation „ 28 Wl aaa 8 8,948 
Isle of Thanet Co. ............ » 28 9588 + 3700 is 
Kidderminster & District.. „ 20 119 + 8| 20 2.072 — 65 
Kirkcaldy Corporation ...... 1 25 928 | - 88 | 24 4,498 — 
Lanarkshire Trams Oo....... is 6 671 285 21 12.542 e 
Leeds Corporation. ... „, W 6,979 | + 1,208 9 61,944 |+ 4,817 
Leicester Corporation ...... „ W 1,608 le. 2 2,315 i 
Liverpool Corporation „ 21 10,354 | — 62 | 21 | 204,208 |. 4,472 
Liverpool Overhead Rly..... „ 39 1.908 + 245 22 U4 711 |t 883 
London County Council ..| , 2 11,451 | + 557 $7 208 |+ 18,888 
LED 164 
Lovestoft.. . . . . „ 25 | 15 ME m 8,048 
Manchester Corporation.. „, 28 | 14,712 + 2,142 8 96,772 |+ 8,859 
Mersey Railway ............... $5 28 1,824, + 293 21 81,301 |+ 6,988 
Milia | A | %% 
Nelson Corporation ......... „ 28 139 + 70 9 1,84 |+ 482 
Newcastlo-on-Tyne Corp.., „ 28 4020 + 7CO| 2l 74,125 |+ 9,768 
Newport (Mon.) .............. „ 28 650 + 1270 8 4,208 |+ 1,809 
M DES ice n dae „ 20 550 | - 8| 20 102391 |- 532 
am Corporation. 3s 826 bey ee sas Vus 
Perth (W. A.) Elec. Trams.) „„ 27 — 3,317: 4 164| 21 28,557 |+ 8,964 
Sealed RE een 5 160 + 18 20 2,527 — 177 
8 ”» 2 w6. - 4 10 6,183 | + 45 
Portsmouth Corporation... „ 28 2.387 + 609 19 15,818 |+ 1,982 
„ e „ 20 3,671, + 89 | 90 89,317 |+ 2,646 
Rochdale Corporation „ 30 195 4 90 9 1,13 P 82 
Rothes aß . . „ 20 89 -= 88 20 1,808 |+ 7 
Salford Corporation ( ” 30 RF” - 1 Ab ) 9 85,888 |+ 6,468 
Rheni d E TE „ 18 57 - Mil 20 „381 g 208 
e rporation ...... » 29] 6,560 967 9 4 2 
Southampton Corporatioa „ 26 1,141 H 72 : Ke s no 
Bouthend Corporation ...... » 25 440 | + 1388 8 2414 + 296 
Southport Tramways ...... » 20 315 + 27| 20 5,878 |+ 389 
8. Staffordshire Trams. „, 20 759 | - 131 90 | 15,251 |- 143 
Stockport Corporation...... „ 27 308 + 3846 7 4400 + 1.887 
Sunderland Corporation „ 29 1,655 + 465 8 10,415 (+ 721 
Swansea Trams Nt „ 20 £92 | + 129 20 9,077 + 473 
Taunton Trams .............. » 20 19 | - 8 20 995 77 
Tynemouth and District.. , 20 261 — 12 90 | 4,485 |- 161 
Tyneside Trams Co..... „, vb 538 + 133 21 6,583 |+ 1.037 
Wallasey District Council.“ „ 28 RHO | + 156 $8 5,57] l+ 378 
Walsall ......... . . . . ene "P 650 eh 21 10,00 , . 
Warrington Corporation... „ 26 370 | + 13 8 2,47 ＋ 85 
West Ham Corporation .. u 26 | 1.247 | pu 13 7.742 : 
A ton EET MO N „ 18 73 | 4 1 20 841 |- 29 
igan Corporation ......... ^ 5 85 ne 53 
Wolverhampton District... „ 20 899 | + 16 | 29 7,041 |- 244 
Worcester q „ 20 314 4 146 15 4,020 |+ 1,689 
Wrexham . „ 20 10⁵ | - 15 ?U 2,148 |- 122 
Yorkshire Woollen District; „ 20 620 + 279 20 11,007 j+ 4.865 


(a) These comparisons are with the correeponding period last year, 
* Partly electrical. t Minus 8 days. «| Plus 8 days. § Plus 2 days. 
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z Price à 2 | BUSINESS, Price : i BUSINESS 
: E NAMB, Wed., 5 DIVIDEND | WEEK TO E NAME. Wed., 85 Dr | WEEK TO 
E June 1. E JUNE1 June 1. JUNE 1 
a a a 
| High- Low- High- Low. 
ELECTRIC RAILWAYS, TRAMWAYS,&0. & s. d. est. | est. TELEPHONES. £s. à. 121 est, 
5| 2/6 | A tine Sh(1 — 5 — 415 38 April, Oct | 57% 5r»|| b| 8/0 | Chili Telephone zx ———.— 4j—54 | 614 8 August T SE 
Bt.| 6% 88. Penn anent T De Berek 130 —185 4 11 8 AK 138° 132 St. 6Y National. To. Prof Stock 8 eee | 108 —106 8.18. 8 “a 105 101 
t. 34/2 | Auckland Elec. 152528 5% Deb. (red.) e E 9098 | .. St. BX | Do. Def. Stock .. . , ,| 8 —88 5 18 7 : 87} | 86 
101% | Barcelona Tramways Ord. ....... a 6 5 0 i | [| 1! 10| 60 ! Do. pede Cent. Cum. Ist Pref........ 11 —13 | 412 4 'Feb, Aug | .. 
10 5/0 De, 5% Cum. Pref, 5 0 0 a E em 10| 6/0 | Do. 6 per Cent. Cum. 2nd Pref. ...... 11 —13 |412 4 | Feb, Aug | 11, 
Bt. * Do. 12 Deb. Stock (red.) ...... 414 6 e ..| «+ || 5| 2/6 | Do. 5 per Cent. Non-Cum. 8rd Prei. 5 —54 |415 3 Feb, Aug | .. 
100| 5 Do. 5 per Cent. Deb. 519 s | St.] 84% |* Do. Deb. Stock 34 per Cent. (red.) . 98 —100 3 11 0 | June, Dec | 952 

1 Bath Elec. Trams Pref. Ord.. fm T T T St. 47 | Do. 4 per Cent. Deb. Stock (red.). 108 —105 3 17 0 <a 1044 |108 

1 Do, BY Cum: Prof. ccisicsedaiaessoscberene va s ds Dr. Do. Prov.Certs,70%tobepd.| 80 —32 a vA 818 | 30 

b Brisbane Electric Trams, Invest. Ord. T as | . ³ĩðVt ²ð AA ET 1—1 6 6 3 April, Oct; 1j, 

5| 2/6 |t Do. 5 per Cent 4$. aee 517 8 1| 0/7} | Do. 6 per Cent. Cum. Pref, ..| 1—1à |6 4 6 M e: 

Bt. " 4 per Cent. Deb. Prov. Certs. 491 ER "cw me FT United Hiver DIib. co EES 516 8 |July...... 

10| 8 and Carriage Ori. ... 4 4 2 Teb, Aung 5 2/6 per Cent. Cum. Pref. " 415 8 | June, Dec 

10) 4 i Oum: Pref. fully paid) . . . . . ae 817 8 id edo St.) 5X |* aa 8 e i Deb. Stoc TT . 108 —1 4 15 10 | June, Dec 1043 

Bt. 4% | Do. r Cent. Debs. . . . . . . 8 14 0 | Feb, Aug ELE e M Dit 

Bt.) 67 British tumble: Elec. Riwy. Def. rd. 100 —103 | 5 16 6 zs ed EY ]| .. | Blackheath & örd. (t. p.) 1— " Š sull 45 
Bt. 5% t Do. Pret. Ord. St00k enn 97 —100 | 5 0 0 ds | . 110/88 | Do. 77 Cum. Prei. . . . . . 1—H 5 12 0 5 Sail) an 
10) 5 Cnm. Porp. Pre TNE 10ł}—10ł 5 11 7 + 104 „ St. 44% | Do. 4418t Db. Stk Pir Cis. (rd Leon.) 120 —125 | 8 12 0 es — 
40) 447; P per Cent. 1st Most. Debs. . Ke 102%—104%| 4 6 7 is ILS 1016/0 | Bournemouth & Poole Elec. Sup. Ord.| 113-121 | 6 8 0 KU "n Ere 
100 44% Do. ncouver Power Debs............. —101|4 9 1 -- | ++ f| 10| 4/6 | Do. 43 per Cent. Cum. Pref ............ $1—10] | 4 5 9 oe — 
10) 6/0 * Electric Traction Ord.......... — EA 716 0 10 10| 6/0 | Do, 67 Cum. Second Pref. ........... 103-114} 5 4 4 wa z 

10 6/0 | Do. 6 per Cent. Cum. Pref. ............ 103—11 |5 9 1 Feb, Aug | 10% 1?j . 447 | Do. r Cent. Deb. Stock (red.) .. 101 —104 4 6 7 = e 

Bt.| 5/0 | Do. Cent. Perpetual Debs ...... 115 —118 4 6 3 os 117 * | ree nad — nt) El. Lt. & Power Shares 53-6 ‘ve = z 

5| 3/0 Buenos yres and o Ord....... «| 28-2 539 en 2 2124 Bt.| 44% | Do. Do. lstDebs| 100 —108|4 7 65 s 375 

5| 8/0 | De. r Cent. A Cum, Frei. 51—5 5 4 4 $4 es | oe 5| 5/6 | Brompton & Kensington Elec. pue TS BET 4 51 oe 1017 

5| 8/0 | Do. ni ÁÀ—À— ss] 5 — 5 9 1 on e 5| 8/6 | Do. 7 per Cent. Pref. ......... eesse| 104—104 3 5 1|Mar,Sept| -- 

Bt. 5% | Do. Cent. Debs. . . . . 106 —109 4 13 6 e sf 5| 4/0 | Calcutta Electric Supply Ord. ........ 71 7 |418 4 is e 

Bt. 5% | Do. by aud Deb. Stock Prov. Certs. | 100 —103 | 4 19 0 * 102} St. 4% Central Elec. Sup.Co.47/Guar.Db.Stock| 105 — 108 | 3 14 1 . TOME 

St.“ 5% | Buenos Ayres Elec. Trams Co. (1901) b Charing Cross & Strand Electric Sup.“ 74-73 |5 3 8 | Feb, Aug 1 Ya 
5% — 94 — Stk. (red.) sse. 96 —101 5 0 0 - 5| 2/8 | Do. 44 per Cent. Pref. ............ 00000: bi—ba |4 3 6| Feb, Aug | 51 | 5:. 

5| 3/6 | Calcutta vum pet denied EE Gov fione. 7—7} |4 0 0 as 78 | 7i 5|2/8 | Do. City Undertaking 44% Om. Pref| 4j—5 410 0 as zi e 
100) 44% — „ 7 ist De Stock (red.) . . . 106 —lu9 4 3 7 * as | 5| % | Do. Do. ON Sono 49-5 is ^ 055 . 

l| 1/0 c Tramways Shares 2 — 711 1 = 24 | .. Ist. 4% | Do. 4% Deb. Stock (red.). . . . . .. . . ] 103 —105 | 8 17 6 ià g as 
Bt.) 4% Central London Ordinary Stock ......... 92 —95 |4 4 2 June, Dee ..| .. || 5) 3/6 | Chelsea Electric Supply Ord............-- 61 4 1 5 March. 613| €% 
St.“ 4% Do. 4 per Cent. Pref. Stock 101 —104 8 17 8 2 103 |102 st. 417 Do. 43 per Cent. na Stoc T 107 —110 | 4 8 0 | Jn, Dec .. . 15 
Bt.) 4% pe 33 Stock. osccassoss 571 . 88 —80 413 0 * — ep 10| 5/0 | City of London Electric Ligh 10j—ilj | 4 9 0 Feb, Aug 114 | 10}; 
100) 4 per Cent. Debs.. .. . . . . . 110 —113 3 10 9 as . 10| % | Do. 6 per Cent. Cum. Pref. ........... 13 —14 |4 5 9 Jan. July | -- | = 

5| 2/ City of Birmingham Trams.5% Cm. Prt. 41-5 5 0 0 f St. 5% Do. 6 per Cent. Deb. Stock (red.) . 121 —126 3 19 4 In, Dec oe 
100} 4% Do, 4 per Cent. 1st Mort. jebs. ARA 98 —101 | 3 19 2 a "c : St. 447 | Do. 44% 2nd Deb. Stock (red.) . 101 —104|4 6 7 52 i 
Bt.| 2% | City and South London Rly. Con. Ora. 50 —52 |411 4|Feb, Aug 5i | .. || 10| 4/6 | County of London Elec. Supply Ord...| 74-8} |414 8 8 
St., 5% | Do, 5 per Cent. Perp. Pret. (1881) . 128 —126 4 9 O | Feb, Aug | .. | .. || 10, 6% | Do. 6 per Cent. Cum. Pret.............. 11—12 |5 0 0 | Mar, Sept | 11 107 
St. 5% De. (1890)  cencesovsverscosccosceesovecces ...| 120 —123 4 2 2 he: * .. st. 447| Do. 447 Deb. Stock (all paid) (red.)| 106 —109 | 4 2 11 * "s 7 
Bt. 57 | Do. (1001). ee e E ee 119 —122 4 2 10 ES | 2. (St nc Do. Second Deb. Stock Prov. Certs... 99 —102|4 8 8 .. es 
Bt.| 4% Do. 4 per Cent. Perpetual Debs ...... 106 —109 3 18 5| May, Nov „Ist. 57 | Elec. Ltg. & Trac. Co. cf Aust. 5% Debs.| 90 —95 i . 
Bt.| 5 Colombo Trams&Lig.b7/ Ist Mt. Db. (rd.) 99 —102 | 4 18 8 “a * pa 5| 36 | Folkestone Electricity Supply Co. eh F1—6 4118 i a's oe 
10 60 | Dublin United Trams. (1896) Ltd.,Ord.| 124—134 | 4 1 6 id ..| st. 4% Do. 44 1st Deb. Stock (red.) . . | 100 —108 | 4 8 0 i e| = 
10| 6/0 Do. per ON Da AE EAE T: 15 —16 |315 0 A^ Pd 2 10| .. | Havana Electricity Co, Shares ........ 941—104 ra é . — 
10 1/8} St. Northern & City Rly. Prt. Ord. (47 5—6 5 0 0 * . 5| 5:0 | Hove Electric Lighting Ord............... 74-8) 5 0 0 : [oc 
10) 8/4 Gt. Northern, Piccadilly & Brompton St. 417 | Lof W. Elec Lt. & Towers Db St (red. 101 —103 4 7 6 . . 

Ord., , Speyer Bros, — Certs. ....| 9 —10 .. - 1| .. | Kalgoorlie Elec. Power&Ltg.6250mPrf 11 17 3 $$ 

10) 10% |t Imperial Tramways Ord . . . . . .. 18 —19 | 5 5 S|Mar,Sept| ..| .. || 5| 7/0 | Kensingtn & Knghtsbdge Ord........ 114-121 | 416 0 a 
10 6% |} Do. 6 per Cent. € — © — 14 UE 4 210 | Mar,Sept| .. AE bl 6 Do. 6 per Cent. Ist Prei. 64—7 4 5 9 Jan, July 
St. 44% |t Do. 4 per Cent. Debs. . . . . . 108 —110 | 4 110 | Jan, July | .. st 4% | Ken -& Kngtbg.Co &NottingHil 

5| 2/6 | ísle of Thanet Elec. Trams & EE Y Pi.“ 31—4 6 5 0 e: a Adi Co. (Joint Station) 45 Deb. Stck. (red.) 102 —105 3 16 6 ad 104 

St. 4% Do. 4 per Cent. Deb. Stock ........... 90 —98 4 6 0 ja jo be 8| .. | London Electric Supply Ord. ..........- 11—1j xs - . 

10 117 | Liverpool Overhead Railway Ord . 4 —4} |3 1 1 Feb, Aung b| 8/0 | Do. 6per Cent Pref. ..............- we) 4-5 |00 0 m - | 

10| 6% | Do. 5 per Cent. Pref....... — 10 —103 | 415 3|Feb, Aug | .. | .. St. 47 Do. 4 per Cent. Ist Mort. Deb. NN 95 —98 4 2 11 Mr, In, S. D.; = 
Bt. 47 | Do. 4 per Cent. Deb. . 99 —101 | 4 0 9 Jan, July | .. | .. || 10, 96 Metropolitan Electric Sup. Ord. . 193-203 | 4 5 6 | April, Oct 194 | 5 
10| 5/0 | London United Trams. 57 Cum, Prei. 11 —11|4 7 0 * 114 114 5 1/4 Do. per Cent. Cum, Pref....... ba—5g 4 1 0 Es 57 53 
Bt. 4% | Do. 4% 1st Mort. Deb. Stock............ 102 —104 3 18 0 y 1033 |103 [St. 44% Do. 43 per Cent. Deb. Stock Ist Mort | 109 —113 | 319 6 | Jn, Dec u| e 
St. Mersey Con. Ord. Stock. . . — 6 —9 os * * „Ast % Do. 33 per Cent. Mrt. Db. Stock (red. | 97 100 3 11 0 a 974 | 

Bt. .. Do. 3 per Cent. Perp. Pref. ...... 12 —15 ee ^ ie . 100 44% | MidlanaElec.Corp.for P. D. Ist Mort. Ob.] 95 —98 |411 9 = ef . 
Bt.) .. | Do. 4 per Cent. Perp. Debs. ............ . - " | [| 10| 60 | Notting Hill Electric Ord................-- 111-133 | 4 811 March... =- 

l| .. | Metropolitan Electric” Trams Ber -i T ÁN Rl San 5| 4/0 | Oxford Electric Ord. .......... 9 5j-63 5 13 0 | March 6) 

1| 0/6 | Do. 5% Cum. Pref. . . sse —1 |500 a2 |. st. 4% | Do. 4% Deb. Stock . send 08101. 4$. 0. 8 ^ z 
100| 57 | Montreal St. Rly.St'g 5%Mrt. Dbs.(1908)| 102 —105 | 4 i6 0 "s e pet il ..| Hend Eleolria... ieecsreroe oeacvcosipotctossóo 6-15 i4 » e 
100 44% | Do. Sterling 44% Debs.(1922).. ...... 105 —107 4 5 0 - | «+ 100 44% |"Royal Elec., Montreal 4 % ist Mt. Deb | 100 —163 | 4 7 9 | April, Oct "m 
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THE report of the Council of the Institution of Electrical 
Engineers was accepted practically without discussion at a 
thinly-attended annual general meeting yesterday afternoon. 
In connection with the Articles of Association, it is stated that 
the Council and members of the Elections and Transfers Com- 
mittee are of the opinion that greater definition is necessary 
in the statement of the qualifications to be required in candi- 
dates for admission to the class of Associates. The Council 
have the matter under consideration, and it is hoped that 
some reasonable solution of the problem will be found at an 
early date. Probably there are few members of the Institu- 
tion who will not agree that some revision of the Articles 
relating to Associates should take place. Something has 
already been done in this direction by dividing the student 
section into two classes, senior and junior, and allowing 
members to remain in the former grade until 26 years of 
age, When they can become Associate Members without any 
intermediate step. But the students have not availed themselves 
of this privilege to any great extent, we believe. Possibly 
the simplest alteration would be to lower the age limit for 
Associate Members from 25 to 24 or 23, so that young elec- 
trical engineers would not consider it infra dig. to remain as 
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students until they could qualify for Associate-membership 
and the Associate class would then be confined to non-engineer- 
ing members and members of allied professions. 

Ir is pleasing to.observe that the Institution, as a whole, is 
making very substantial progress, a net total of no less than 
668 names having been added to the register during the year. 
Naturally this has increased the revenue, but the large surplus 
of receipts over expenditure (£2,911), as compared with £951 
in 1902, is due, in great measure, to the unification of the 
rates of subscriptions. While dealing with financial affairs, 
however, the Council regrets that the number of annual con- 
tributors to the Benevolent Fund is steadily diminishing, 
instead of increasing with the growth of the Institution. A 
grant from the income of this fund to the late secretary's 
widow has been authorised. In referring to the change which 
has taken place in the secretarial staff, the report pays a tribute 
to the President, who devoted a very considerable amount of 
his time to the affairs of the Institution during the interval 
between Mr. McMILLAN’s death and the appointment of Mr. 
LLOYD. It was largely owing to Mr. GRAY's unremitting 
attention that the continuity of the work of management went 
on without break or interruption, and every member is there- 
fore indebted to him for thus voluntarily adding to his already 
heavy duties. 


— — 


THE conference which was held at the St. Pancras Town 
Hall on Saturday at the instance of the St. Paneras Borough 
Council, a report of which appears in another column, does 
not appear to be treating the point at issue in quite the way 
which it should. There seems to be some fear that the 
new Electricity Supply Bill, now before Parliament, will 
prejudice the rights of local authorities by giving the Board 
of Trade a freer band to permit competition than has hitherto 
been the case. Moreover, while the delegates to the conference 
are sure that they themselves want the right to acquire land 
compulsorily, the majority of them are not so certain that 
they desire companies to be given the same power. The real 
object of the delegates is, apparently, to place those undertak- 
ings which have obtained the land for their generating stations 
by agreement, in the same position as regards liability for 
actions for nuisance from vibration as those which have 
obtained their land by compulsory purchase. Clause 1 of the 
Bill already referred to empowers the Board of Trade to 
authorise, by Provisional Order, the compulsory acquisition of 
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any land specitied in any previous order or Act of Parliament, 
and we would strongly advise municipalities to support this 
Bill, which will give them all the powers they can reasonably 
expect to obtain. The suggestion that a separate Bill should 
be promoted, or that a clause should be inserted in the exist- 
ing Electric Lighting Acts, to this effect, but retrospective in 
its action would end in failure, and would possibly also seal 
the fate, or at all events delay the passing, of the more important 
Electricity Supply Bill—a measure to which no one viewing 
the subject with a broad mind could possibly object. 


— 

As will be seen in another column, the Royal Commission 
on London Traffic, which has been sitting since April, 1903, 
has now concluded the hearing of evidence, and it is to be 
hoped that the final report will be published before the period 
for depositing notices for the next session of Parliament comes 
round. Those of our readers who have followed the reports of 
the proceedings which have appeared in our columns will 
probably have formed some idea of the opinions of a few of 
the Commissioners upon certain points, but we will not attempt 
to anticipate what the reports as a whole will contain. On the 
engineering questions involved much interest will attach to the 
report of the expert sub-committee, consisting of Sir JOHN 
WOLFE BARRY, Sir BENJAMIN BAKER, and Mr. W. BARCLAY 
PARSONS, which was appointed as a result of the visit to the 
United States last autumn. On general questions it is safe to 
say there will be some disagreement amongst the various 
Commissioners, and the conclusions arrived at should prove 
interesting reading. 


THE “pourparlers,” which we may presume have now deve- 
loped into negotiations, between the Government and the 
National Telephone Co. for the acquisition of the company’s 
system are advancing slowly, and Lord STANLEY’s statement 
in the House of Commons on Wednesday that he cannot pro- 
mise any definite result this session is disappointing. As is 
seen by the description of the new Holborn exchange in this 
issue, the National Telephone Co. still endeavours to improve 
its service and keep it well up to the latest advances in tele- 
phone engineering ; yet a unification and nationalisation of the 
telephone system is urgently needed. 

AN interesting legal point has been raised by the Tunbridge 
Wells Town Council in connection with the right which share- 
holders in gas undertakings may or may not have to speak or 
vote on electric light matters at Council meetings. Mr. W.C. 
Cripps, the town clerk, sought counsel’s opinion on the subject, 
and Mr. ALEXANDER MACMORRAN, K.C., in his written reply, 
says that although the point has never been expressly decided, 
yet there has been a general consensus of opinion to the effect 
that shareholders in the local gas company are disqualified to 
speak on the subject on the occasions mentioned. Moreover, 
the present LORD CHIEF JUSTICE, Mr. Justice WRIGHT and 
Mr. Asquith, K.C., have all at various times upheld this view, 
and Mr. MACMORRAN suggests that the Mayor should rule out 
of order any gas shareholder who speaks or votes on electric 
matters in Council. This is undoubtedly an important point, 
and counsels opinion must be regarded as correct, not only 
from the legal aspect but also from the moral standpoint. 


British Association.— Nature makes the announcement that 
Prof. George Darwin, F.R.S., has been elected President of the 
British Association for the meeting to be held in South Africa 
next year. 

Personal.—The Council of University College, London, 
have appointed Dr. Gregory Foster to be Principal of the 
College, in succession to Dr. Carey Foster. The appointment 
will date from September Ist next. 

Royal Commission on London Traffic.—In our issue of 
April 20th, Mr. Charles Carpenter, chief engineer of the 
South Metropolitan Gas Co., is reported to have said that an 
arc lamp costs from £30 to £40 per annum. The report 
should have read £20 to £30 per annum. 

Ladies Automobile Club.— At the initial run of the Ladies’ 
Automobile Club of Great Britain and Ireland yesterday there 
were six electric cars out of a total of 50. The cars started 
from the Carlton House-terrace, opposite Waterloo-place, and 
went to Hyde Park and on to Ranelagh. The president of 
the club is the Duchess of Sutherland. 


York and the British Association.—On Monday evening a 
deputation from the Yorkshire Philosophical Society waited 
upon the Corporation of York with a view to inducing the 
City Council to invite the British Association to hold ite 
annual meeting in York in 1906. On the motion of the Lord 
Mayor, it was unanimously resolved to forward the invitation. 
York was the scene of the first B.A. meeting that was ever 
held, and since then it has been twice honoured by the 
presence of the Association, once in 1844 and again in 1881. 

Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 


Dominica—Martinique ...... May 9,1902 . 

St. Lucia—Martinique ...... May 9,1902 . — 
Cayenne—Pinheiros ........ Aug. 18, 1902 — 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 — 
Tarifa—Tangier ............ Jan. 18, 1904 — 
Dakar — Konakr g/. May 13, 1904 — 
Gibraltar — Tangiers ........ May 17,1904 .. June 8, 1904 
Accra—Lagos .............. June 1,1904 .. — 
Nagasaki—Fusan .......... June 7,1904 .. — 

Employment of Motors for Drawing in Cables.—The 


Electrical World of New York calls attention to the increasing 
use of electric automobiles for industrial purposes in America, 
especially by the New York Edison Co., which has about 
a score of these vehicles in its service. Some of these are 
employed in transporting the officials and inspectors from point 
to point, some in handling lamps and supplies, some in convey- 
ing heavy material and some in such work as hauling in 
underground cable. In fact, 4,400ft. of high-tension cable was 
safely hauled in in a 10-hour day, and 500ft. in 18 minutes by 
an electric vehicle. 

Electric Ore Finding.—4A demonstration of Messrs. Leo Daft 
and Alfred Williams' system of finding ore by means of elec- 
tricity was given at the Westminster Palace Hotel on Monday. 
Mr. Williams gave a brief résumé of the work which had been 
done, and Prof. S. P. Thompson showed how the apparatus 
worked by means of a large tank filled with soil in which were 
buried metallic bodies. After stating that the apparatus, when 
in the hands of any experienced operator, would be of use for 
finding certain ores, Prof. Thompson proceeded to find some 
“make-believe " ore in the large tank. A full description of 
the system may be found in The Electrician, Vol. L., p. 977. 


Royal Institution. Prof. Svante Arrhenius delivered at 
the Royal Institution on Friday last the closing evening 
discourse of the season. His subject was The Development 
of the Theory of Electrolytic Dissociation.” He treated it 
mainly from the historical standpoint, showing how the modern 
view of the nature and the mechanism of electrolysis had 
arisen out of the atomictheory. He corroborated his ardently 
expressed belief of the truth of the dissociation or ionic theory 
by citing the innumerable instances in which diverse properties 
of electrolytes—chemical as well as physical—altered with 
increasing dilution in exactly the manner to be expected from 
the theory. In this connection an interesting series of slides 
was shown illustrating Ostwald's investigations on the absorp- 
tion spectra of solutions of certain chemical compounds whose 
hydrogen was gradually replaced, atom by atom, by other 
elements. 
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The Institution of Electrical Engineers.— American Meet- 
ing.— We learn that the arrangements for the entertainment 
of the Electrical Engineers and their ladies during the visit to 
America are rapidly taking definite shape. In a letter, com- 
municated to us, addressed to the President by Mr. Calvin W. 
Rice, vice-chairman of the Electrical Congress Reception Com- 
mittee, who has in hand the organisation of the details of the 
programme, the latter states that preparations of an elaborate 
nature are in progress for the entertainment of the Institu- 
tion of Electrical Engineers. The party will be taken charge 
of throughout their entire trip by the American Institute of 
Electrical Engineers, and entertainments will be organised in 
each city visited. Reception committees are also being formed 
at every stopping place whose business it will be to take 
charge of the ladies of the party. No fears need be enter- 
tained regarding hotel accommodation at St. Louis, and rooms 
may be booked there for members weeks in advance without 
incurring any risk of having them on their hands in the event 
at the last minute of being unable to go to St. Louis, as owing 
to the great demand for rooms during the time of the Congress 
cancellations can easily be effected. 


Wireless Telegraph Notes.—The Washington correspon- 
dent of the Birmingham Daily Post states that the U.S. 
Navy Department has asked the permission of Congress to 
control all the wireless telegraph stations on the coast and 
islands of the United States. The department wishes to use 
the Telefunken system, and enjoy a monopoly of it for use in 
connection with ships of the navy and for the collection of 
meteorological information to be transmitted to the various 
hydrographic offices. The other Government departments 
are likely to oppose this request on the part of the navy to use 
the Telefunken system. The army uses the De Forest system, 
and the treasury andagricultural departments different systems. 

It is announced that the Argentina Government have 
decided not to entertain the proposals made by Mr. Marconi 
for the establishment in Argentina of a large wireless tele- 
graph station. Negotiations have been going on for a long 
time past, and numerous inspired statements concerning this 
project have from time to time been published. 

It is also reported that Mr. Marconi is about to return to 
Cape Breton, and that he is in communication with the 
Dominion Government regarding the use of the land lines. 
New machinery and instruments have been installed at the 
wireless station at Table Head, which is, it is stated, to be 
0 a repeating station between Wellfleet (Canada) and 

oldhu. 


A New Power- factor Indicator. — A power: factor indicator 
of novel design has been devised by M. Carcano, and is 
described by M. G. Semenza in a recent issue of the Elec- 
trical World of New York. A number of coils, partly in series 
and partly in shunt to the circuit of which the power-factor is 
desired, are so grouped around a pivoted metal disc that the 
latter is rotated whenever the currents flowing through the 
two sets of coils are not in phase. The arrangement acts, 
indeed, just like an induction motor. By altering the react- 
ance of the shunt-circuit by means of a variable resistance, 
however, matters can be so adjusted that the currents are in 

hase. The discthen stops rotating, and the resistance inserted 
into the shunt circuit is a measure of the power-factor. This 
method, it will be noted, is a zero- method, and it is stated to give 
accurate results. Another way of obtaining equality in phase of 
the currents through the shunt coils and series coils repectively, 
consists in applying a suitable E.M.F. (the phase of which may 
be readily varied) to the shunt coil. This E. M.F. then combines 
with the E. M.F. across the conductors, with the result that the 
current through the shunt coil is in phase with the series 
current. With polyphase distribution such an auxiliary and 
variable E.M.F. is easily obtained, and M. Semenza describes 
such an arrangement for a three-phase supply in the article 
referred to. : 

Dielectric Hysteresis Loss in Cables.—As the result of a series 
of experiments conducted on a three-core high-tension paper 
insulated cable, Herr Paul Humann, in an article published in 
the £lektrotechnische Zeitschrift of May 5th, comes to the conclu- 
sion that the dielectric hysteresis loss of a cable is proportional to 


its capacity. The experimental cable was 890 metres long with 
25 sq. mm. conductors, the thickness of insulation between the 
conductors themselves and between any conductor and the 
lead sheath being 6:8mm. When one conductor was tested 

inst the other two conductors and the lead sheath with an 
en current of a frequency of 53 cycles per sec. and 
at voltages ranging fron 5,600 to 9, 600 volts, the dielectric 
loss varied from 43:5 to 144 watts per mile. The insulation 
resistance was 13,000 megohms per mile and the capacity 
0:242mfd. for the same length. hen testing two conductors 
against the third and the lead sheath, a capacity of 0-39mfd. 
was found, and the dielectric losses were, as mentioned above, 
proportional to these capacities. This observation of propor- 
tionality between capacity and dielectric losses was confirmed 
on testing all three conductors against the lead sheath. 
Finally, the author gives some numerical examples of the 
dielectric losses. Assuming a cable of the size mentioned 
above, and 100 miles long, to be transmitting power at a 
pressure of 5,000 volts across the terminals, then the annual 
loss through dielectric friction will amount to 37,000 kw.-hours 
if the neutral point is earthed, but to 56,700 kw.-hours if one 
phase only is connected to earth. For a terminal voltage 
of 10,000 volts, the corresponding figures given by the author 
are 148,000 kw.-hours and 227,000 kw.-hours respectively. 

Electric Oven for Bakeries.—A bakery, the heat for which 
is generated electrically, has recently been put in operation in 
Montauban. According to Cosmos, the conversion has been 
carried out without any essential alterations in the construc- 
tion of the oven and heating by wood may be reverted to 
whenever required. The oven is circular in shape, with a 
diameter of 10ft. 6in. and a maximum height of lft. 7jin. It 
is completely closed save at the front opening. Twenty resis- 
tances, each absorbing 700 watts, are placed upon a platform 
of girder-work, which by means of pulleys, may be lowered 
and raised. These resistances are divided into four groups. 
Two groups, consuming 37°5 amperes each, are placed in the 
centre of the oven, while the remaining two groups, consuming 
25 amperes each, are placed nearer to the side of the oven. 
Current is taken at a pressure of 110 volts from the town supply, 
the resistances being all connected in parallel. At starting, 
the resistance frame is lowered. After 1 hour 26 minutes 
—i.e., after 20°625kw.-hours have been expended, the tempera- 
ture of the oven has attained its proper value. The resistance 
platform is then raised in the manner indicated above, and the 
unbaked loaves (weighing 2:2]b, 4-ilb. and 6°6lb. respectively) 
are inserted, the further manipulations being carried out in 
the usual manner. The consumption of energy is simul- 
taneously reduced to 5:5kw. 

The Electric Transmission of Designs.—Mr. Arthur Korn, 
a German physicist, has developed an improved system of 
electrically transmitting photographs, drawings, &c., which 
is of sufficient interest to warrrant a brief description. From 
a booklet just written by Mr. Korn on the subject, it 
appears that the system is based, like most other attempts 
in the same direction, on the property of selenium to 
change its electrical resistance with the intensity of illumina- 
tion. The selenium cell, connected in series with the line 
wire, is fixed inside a glass cylinder on the outside surface 
of which the negative photographic film of the design 
to be transmitted is mounted. A strong beam of light is 
focussed by a lens on to the periphery of this glass cylinder, 
which rotates slowly and is shifted slightly after each revolu- 
tion a little (1mm.) in the direction of its axis. The spot of light 
(about 1mm. square) thus travels gradually over the whole 
surface of the film and illuminates the selenium cell behind it. 
If, for instance, the beam of light strikes a transparent part of 
the film, then the selenium cell, being strongly illuminated, 
will have a comparatively small ohmic resistance, and a corre- 
spondingly higher current will flow from the sending to the 
receiving station, where the arrangement is in principle much 
the same, the order of operations being naturally reversed. 
As the source of light, a Crookes tube has been chosen, as this 
not only emits rays which are very effective photographically, 
but is also very sensitive to changes in the current when ex- 
hausted to a vacuum of from 0-5mm. to 2mm. This vacuum tube 
is fed by an induction coil, the circuit containing several spark- 
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gaps which are lengthened and shortened by means of a relay 
actuated by the incoming line current. The sensitive paper 
on the glass cylinder (which rotates synchronously with that 
at the transmitting end) is consequently traversed by a fluc- 
tuating beam of light from the Crookes tube, a photographic 
record, corresponding to the original design at the other end 
of the line, being thereby obtained. 


Institution Premium Awards.—In making the awards of 
premiums, the Council have followed precedent and have not 
taken into account the Papers contributed by present members 
of Council ; and Papers, other than those by students, which 
were not in type by the end of April, 1904, have been reserved 
for consideration in awarding premiums in 1905. Certain 
Papers which were received too late for consideration in 1903 
have been taken into account this year. The Council have 
awarded the following premiums for Papers and communica- 
tions :— 

The Institution Premium, value £25, to Prof. R. Threlfall, for his 
Paper The Testing of Electric Generators by Air Calorimetry " ; the Paris 
Electrical Exhibition Premium, value £10, to Dr. Hans Behn-Eschenburg, 
for his Paper on “ The Magnetic Dispersion in Induction Motors, and its 
Influence on the Design of these Machines" ; three extra Premiums, 
value £10 each, one to Mr. A. C. Eborall, for his Paper “ Electric Trac- 
tion with Alternating Currents" (Manchester Local Section); one to 
Mr. M. B. Field, for his Paper A Theoretical Consideration of 
the Currents Induced in Cable Sheaths, and the Losses occasioned 
thereby "; and the other to Messrs. Edgcumbe and Punga, for their 
Paper ‘‘ Direct-reading Measuring Instruments for Switchboard Use“; 
two extra Premiums, value £5 each, one to Mr. A. M. Taylor, for his 
Paper Network Tests and Station Earthing" (Birmingham Local 
Section); and the other to Mr. W. Brew, for his Paper ‘‘ Three-phase 
Working, with Special Reference to the Dublin System " (Dublin Local 
Section). An Original Communication Premium, value £10, to Mr. J. E. 
Dowson, for his communication Gas Power.“ Students’ Premiums.— 
The First Students’ Premium, value £7, to Mr. H. W. Taylor, for his 
Paper on ** Armature Reactions in Alternators, with some Notes on the 
Running of Motors." The Second Students’ Premium, value £5, to Mr. 
F. Creedy, for his Paper on “ Alternating-current Commutating Motors.” 
The Third Students’ Premium, value £4, to Mr. R. J. Kaula, for his 
Paper ‘‘On the Testing of Alternating-current Machinery." An Extra 
Premium, value £4, to Mr. L. A. Lewis, for his Paper Notes on Com- 
mercial and Experimental Testing of Continuous-current Machinery.” 
The Willans Premium, value £25 (as already announced), to Mr. P. V. 
McMahon, for the Papers he read in 1899, ‘ Electric Locomotives in 
Practice and Tractive Resistance in Tunnels, with Notes on Electric 
Locomotive Design," and in 1903. The City and South London Rail- 
way: Working Results of the Three-wire System applied to Traction, 
&&. The Salomons Scholarship, value £50, to Mr. A. B. Chalkley, of 
King’s College, London. The David Hughes Scholarship, value £50, to 
Mr. J. 8. Westerdale, of University College, London. 

Automatic Controller for Electric Circuits.—An English 
Patent (No. 6,719 of 1903) has recently been granted to Mr. 
Thorsten von Zweigbergk, covering an automatic controller 
for electric circuits. As will be gathered from the description 
below, the device may be used for various purposes. One 
particular field of employment, as pointed out in the specifica- 
tion, is in connection with electric trains where there are a 
number of motors on different cars of a train all operated from 
one starting switch at the head of the train. The device 
consists essentially of a small bipolar continuous-current motor, 
the action of which results in the gradual cutting-in or cutting- 
out of the starting resistances of the main motor or a group of 
motors, as the case may be. One of the field coils of the 
auxiliary motor is in series with the armature of this small 
motor, and this circuit is connected in shunt across the power 
supply. The other field coil is connected in series with the 
main motor. The coil first mentioned, called the “shunt ” 
coil, is opposed in action to the second or series coil. 
While, therefore, the one coil tends to rotate the armature in 
one direction, the other field coil has the opposite effect. One 
end of the shaft of the small motor is cranked, and a spring, 
connecting this crank with a fixed point on the motor, tends 
to bring the armature always into the same position. This 
arrangement minimises the risk of the starting lever coming 
to rest between two contacts. The rotation of the armature 
is transmitted to the lever of the starter by a one-toothed 
pinion and a toothed segment. When the main motor is to be 
started, current is switched on to the shunt circuit of the small 
motor, and the armature of the latter begins to rotate and cuts 
out resistance in the circuit of the main motor. This cutting- 
out of resistance continues until the current of the main 
motor has reached a certain value, when the action of the 
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series field coil balances that of the shunt coil, and the armature 
remains stationary until the main current has died down, 
owing to the building up of the large motor. In order to stop 
the motor the shunt coil of the auxiliary machine is short- 
circuited. The series coil now effects a rapid backward 
rotation of the small armature and of the starting lever. 


The International Electrical Congress at St. Louis.—In 
connection with the St. Louis Congress, which will be held from 
September 12th to 17th inclusive, the following Papers are 
down for reading before Section B (General Applications) :— 

Prof. E. Arnold, *' Direct-Current Commutation " ; Dr. O. S. Bragstad, 
** Compensated Alternators " : Col. R. E. Crompton, ** Standardisation of 
Dynamo-Electric Machinery and Apparatus“; M. Andre Blondel, '* Calcul 
des Alternateurs’’; Profs. Drs. Elster and Geitel, * Uber die Natürliche 
Radioactivitit der Atmosphare und des Erdbodens’’; Herr C. Feldmann, 
„The Distribution of Voltage and Current in Closed Conducting Net- 
works”; M. A. Heyland, ‘‘ Self-Regulating and Compounded Synchronous 
Machines; Mr. W. M. Mordey, to be announced; M. A. Nodon, *' Rec- 
tifiers"; Sir W. Preece, “ Electricity in Ancient Egypt"; Prof. C. A. 
Adams, Magnetic Leakage in Alternating-current Machinery " ; Mr. C. 
Day. Electric Motors in Shop Service“: Mr. J. W. Esterline, ** Carry- 
ing Capacity of Cables and Conductors”; Mr. H. W. Fisher, '* Sparking 
Distances Corresponding to Different Voltages"; Prof. H.J. Ryan, The 
Design of Insulators”; Mr. D. B. Rushmore, The Regulation of Alter- 
nators"; Prof. E. B. Rosa, “The Influence of Wave Shape upon 
Alternating-Current Meter Indications "; Dr. Clayton H. Sharp. The 
Equipment of & Commercial Testing Laboratory": Prof. H. B. Smith, 
* Very High Voltage Transformers." 

Those down for reading before Section C (Electrochemistry) 
are as follows :— 

Prof. Dr. S. Arrhenius, ** Methods of Determining the Degree of Dis- 

sociation”; Geh. Reg. Prof. Dr. W. Borchers, ‘‘ Electrometallurgy of 
Nickel "; Mr. Sherard O. Cowper-Coles, ** Electrolytic Methods for the 
Rapid Production of Copper Sheets and Tubes; Dr. F. Dolezalek, to 
be announced; Herr J. Sigfried Edstrom, “ Electrical Extraction of 
Nitrogen from the Air"; Dr. H. Goldschmidt, Alumino-Thermics ” ; 
Prof. Dr. F. Haber, Electrolytische Zerstörungen in der Erde"; Dr. 
P. C. L. Heroult, Electrometallurgy of Iron and Steel“; Mr. J. Swin- 
burne, ‘‘ Chlorine Smelting "; Prof. W. D. Bancroft, ‘‘ The Chemistry of 
Electroplating” ; Mr. A. G. Betts and Dr. Edward Kern, The Lead 
Voltameter " ; Prof. H. S. Carhart and Dr. C. A. Hulett, “ The Prepara- 
tion of Materials for Standard Cells”; Mr. Thos. A. Edison, Alkaline 
Batteries"; Dr. K. E. Guthe, '" The Silver Voltameter" ; Mr. Carl 
Hering, The Units Employed in Electrochemistry ” ; Mr. J. T. Morrow, 
* Notes on Electrolytic Copper Refining” ; Prof. J. W. Richards, The 
Energy absorbed in Electrolysis”; Prof. T. W. Richards, The Relation 
of the Theory of Compressible Atoms to Electrochemistry.” 
The chairmen of the respective sections are Profs. C. P. 
Steinmetz and H. S. Carhart, and the secretaries Prof. Samuel 
Sheldon and Mr. Carl Hering. On p. 88 of The Electrician of 
May 6th there appeared the titles and authors of Papers to be 
read before Section A (Theory). 


Darlington Tramways.—Some particulars of the Darlington 
Corporation tramways appeared in a note in The Electrician of 
May 20th, p. 170, and the formal opening of the system was 
announced on p. 255 of last week’s issue. The following addi- 
tional details relating to the permanent way are of interest. 
The contract for this work was secured by Messrs. J. G. White 
& Co., and 1:75 single miles of existing horse tramways were 
lifted, the roadway being lowered under two railway bridges, 
one on the North-road and the other on the Haughton-road. 
On the greater part of the roads the old levels in the centre 
were raised. In roadways where the old tramway existed the 
concrete was left in place. The gauge of the old horse line 
was 3ft., and that of the new electric lines 3ft. 6in.; the 
distance between centres of track was increased from 7ft. 9in. 
to 8ft. Jin. on curves of 5 chains and less and to 11ft. where 
centre-pole construction was employed. "With the exception 
of 1 mile, where re-dressed setts were laid, scoriæ bricks form 
the paving material. The bricks and re-dressed setts were 
pitch-grouted to within 14in. of the top and then grouted with 
3 to l cement. The amount of wood paving is small. For 
the track or paving foundation concrete 6in. thick was used, 
composed of 1 part of Portland cement, 4j parts of clean 
stone or slag free from sulphur, and 12 parts of clean, sharp 
sand. The packing below the rails and the bedding below 
the pavement consisted of 3 to 1 concrete. The rails were 
supplied by Messrs. Bolekow, Vaughan & Co. to the following 
specification :—Carbon, from 0:4 to 0°5 per cent.; manganese, 
from 0'7 to 1 per cent.; sulphur, not to exceed 0°08 per cent.; 
phosphorous, not to exceed 0:08 per cent; silicon, not to exceed 
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0:09 per cent. They are 45ft. long, of the usual girder type, 
63in. deep, weighing 90lb. per yard, groove I in., depth 
l-in., “ Dicker” joints. The tie-bars are of Bayliss, Jones 
and Bayliss make, screwed both ends and spaced 9ft. apart. 
The points and crossings at the six passing-places and at 
double-line junctions consist of one dummy point and one 
movable point 10ft. 9in. in length, with side spring keeping 
the tongue set on one side. ey were manufactured by 
Hadfield's Steel Foundry Co. At single and double-line 
junctions, car sheds and cross-overs, one automatic point and 
one movable point, with bottom plunger and spring for keeping 
the tongue set on either side, have been laid. Cast-steel drain 
boxes, by Messrs. Askham Bros. and Wilson, were inserted 
where needed, and cast-iron boxes by Messrs. Wenham and 
Waters. For bonding between the four track rails at the 
middle of each passing-place, and at intervals of 120ft. of 
single track, No. 0000 solid cross-bonds were used, with pin 
terminals. Cross-bonds were also used between the two tracks 
every 240ft. At the joints two Neptune bonds were employed. 
All bonds were covered with non-corrosive, alkali and acid- 
proof paint. 

The Mendel Railway.—This railway, which was built chiefly 
for tourists, and traverses the Mendel Pass in Austria, was 
described in a recent issue of the Elektrische Bahnen. The first 
part of the line, 1:4 miles long, extends from Kaltern (altitude 
1,330ft.) to St. Anton (altitude 1,675ft.) and is constructed 
as a full gauge, single-track electric railway on the 500-volt 
continuous-current tramway system. Nearly 50 per cent. of 
the track lies in curves, the sharpest of which has a radius of 
390ft. The maximum grade on this part is 6:2 per cent., the 
average grade being 4'7 per cent. Rails of the Vignoles type, 
weighing 68lb. to the yard, are used, and current at a pressure of 
500 volts is collected from the overhead line by two bows. A 
train is made up of a motor car and a trailer, the total carrying 
capacity being 50 passengers. Each motor car weighs 
16°85 tons, and each trailer about 11 tons. The motor car is 
provided with two motors (60 H.P. to 100 H.P.) each. The 
second portion of the line consists of an electrically-operated 
cable railway, 1:47 miles in length, which leads from St. Anton 
up to the top of the Mendel Pass (4,500ft.) This is a single 
track with a turn-out in the middle. The gauge is 1 metre, 
and one-third of the line is taken up by curves, the sharpest 
of which has a radius of 820ft. "The gradients vary from 16:5 
to 64 per cent., the average being 38 per cent. On this section 
the rails weigh 54:5lb. to the yard. Single cars, holding 
52 passengers each, are employed. They are fitted with a 
hand brake and an emergency brake of the rail-grip type. The 
latter operates automatically if the normal speed is exceeded, if 
the car descends too low into the station or if the cable 
breaks. It may also be put into operation by hand. A steel 
cable, consisting of 102 strands with a diameter of 24mm. 
each, has been employed, the outside diameter of the cable 
measuring 35mm. It is 8,830ft. long and weighs 9:0 tons. 
Its breaking strain is 70 tons, but as the maximum strain on 
it is only 7 tons there is a large margin of safety. Some 450 
cable guide-trolleys are distributed over the track. The cars 
move at a constant speed of 5ft. per second and they weigh, 
empty, about 6:3 tons. Both portions of the railway system 
are operated by continuous current. This is produced by a 
100 H.P. motor-generator, which receives its primary energy 
in the form of three-phase current at a frequency of 42 ~ per 
sec. and at a pressure of 3,600 volts from a water-power 
station 73 miles distant. Continuous current is generated at 
650 volts. A storage battery of a capacity of 248 ampere- 
hours, and consisting of 324 cells, is provided. The steel 
cable is wound in three turns around the cable drum, this 
being rotated through a double transmission gear by a 
100 H.P. shunt motor, running at 600 revs. per min. Com- 
munication between the car and the station, which is situated 
at the top of the line, is maintained by a signal system, which 
employs the rails as the return conductor. In special cases 
telephonie conversation between the car and the station can 
be established by means of a portable telephone and & double 
overhead wire running along the track. The cost of the first 
portion is stated to have been £17,000, the second part 
costing £38,400. 
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A Long-Span Transmission Line.—A 250-volt continuous- 
current power line from the Carrie furnaces, situated on the 
Monongahela river, just below Braddock, Pa., to the Home- 
stead steel works is described by Mr. B. Wiley in the Elec- 
trical World of New York. The power house is near the pole 
on the far side of the river, and the point of distribution 
about 500ft. from the pole on the near side. The one par- 
ticular feature is the excessive span adopted, the distance 
between supports being practically 1,000ft. The span consists 
of four 800,000 91 mils aluminium cables anchored to 
steel structural towers on either side of the river. These 
towers are of heavy material and securely braced by four 
1 in. tie rods. The conditions that formed the basis of the 
calculations were as follows :—Line voltage, 250; load to be 
carried, 800 amperes ; drop of voltage permissible, 40 volts ; 
necessary size of copper conductor, 1,000,000 circular mils ; 
necessary size of aluminium conductor, 1,600,000 circular mils 
(duplicate lines of 800,000 circular mil cable were used for con- 
venience of construction); maximum sag allowable at 212?F., 
35ft.; maximum wind probable pressure, 40lb. per square 
foot; minimum temperature, 20°F. ; probable ice coating, lin. 
thick. The tensile strength of hard-drawn alumium wire is 
35, 000lb. per square inch, its conductivity 63, as compared 
with copper at 100, and the coefficient of expansion 0:0000231 
per degree Fahrenheit. On making calculations it was found 
that the maximum strain per cable was 19,000lb. or, per tower, 
4 x 19,000 = 76, 000lb. The horizontal component due to the 
wind pressure is transmitted to the foundations and the direct 
pull to the steel brace rods behind. The method of stringing 
the cables was very simple. They were wrapped on a large 
reel, which was set in a securely anchored frame and arranged 
to revolve on a shaft. This equipment was placed on the near 
side of the river. It was provided with a brake, or, rather, 
sufficient friction to stop the reel as soon as the tension on the 
cable was released. The free end of the cable was passed 
thrcugh an ordinary snatch block hung at the top of the near 
tower. On the far side of the river, just behind the tower,. 
was placed an electrical winch, and from the drum a ljin. 
hemp line was passed through a snatch block at the top of the 
tower and carried across the river by a boat. The rope was 
fastened to the cable on the near side and pulled across by 
the winch, the boat supporting the end and thus being towed 
back for the return trip with rope for the next cable. When 
all but a few turns of the cable had been reeled off, a line was 
fastened a few feet from the end still on the reel. When the 
end reached the top of the tower, this line was used as a tem- 
porary anchor while the bolt was being placed. The ljin. 
line was replaced by a 2in. line, and sufficient slack was then 
taken up to allow the anchor bolt of the far end to be fitted 
into place. As these bolts were made extra long, there was 
still considerable sag in the cable, hence the tension was not 
great. The bolts were then adjusted to give the required sag. 
It was about 30 minutes’ work to run a cable after starting it 
from the reel. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, June 10th. 
Puysicat SOCIETY. 

8 p.m. Meeting at the Royal College of Science, Exhibition-road,. 
South Kensington. Agenda :—(1) Projection of the Indicator 
Diagrams of a Petrol Motor,” by Prof. H. L. Callendar, F.R.S. ; 
(2) A Model Illustrating the Propagation of a Periodic Electric 
Current in a Telephone Cable and the Simple Theory of its 
Operation, by Prof. J. A. Fleming, F.R.S.; (3) Exhibition of a 
Gyroscopic Collimator, by M. E. J. Gheury. 

TUESDAY, June 14th. 
JUNIOR INSTITUTION OF ENGINEERS. 
6:30 p.m. Visit to the motor car worke of Messrs. D. Napier & Son. 
WEDNESDAY, June 15th. 
RovanL METEOROLOGICAL SOCIETY. 

4:30 p.m, Meeting at 70, Victoria-street, Westminster. Among the 
Papers to be read is one by the Rev. C. F. Box on “ Effects of a 
Lightning Stroke at Earl’s Fee, Bowers Gifford, Essex, April 13, 
1904.” 


Royat MicroscoricaL Society. 

& p. nu. Meeting at 20, Hanover-square, W. Among the Papers down 
for reading is the following: — A Direct Proof of Abbe's 
Theorems on the Microscopic Resolution of Gratings,” by Prof. 
J. D. Everett. 
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THE NEW HOLBORN TELEPHONE EXCHANGE. 


W Omnibus riders from Oxford-street to the City will shortly 
miss one of their most interesting, if not one of their most 
picturesque, landmarks. We do not refer to the old buildings 
at the entrance to Staple Inn, but a specimen of a different 
class of architecture—one, however, that will also soon cease 
to have more than antiquarian interest. The imposing iron 
derrick that surmounted the Holborn telephone exchange at 
the top of St. Andrew’s-hill is being dismantled, and the 
exchange has been removed to new quarters in the Birkbeck 
Bank-buildings. Following its policy of improving its 
London telephone service to the utmost, the National Tele- 
phone Co. commenced some time ago to remodel its 57 
exchanges in the metropolitan area. London-wall, Kensing- 
ton and Battersea have already been converted to the central- 
battery system, and the Holborn exchange has undergone a 
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charge assisted by one or two monitors or supervisors 
as formerly, two classes of monitors are now employed. 
It was found that the monitors were practically kept to 
their desks all the time by enquiries and so on, and this 


gave them little opportunity to walk about behind the 
operators and administer advice, assistance and reproof 
immediately it was needed. In the new exchange the actual 


supervising operators walk up and down all the time, and can 
thus keep the operators well under control, while a number 
of monitors are set aside to answer enquiries, receive complaints 
from subscribers and to listen in at the operators’ circuits. 
In addition, there is a chief operator over the monitors and 
supervisors and a switchroom manager. 

The central battery system has been adopted in its entirety 
at the new exchange, but as the system has already been 
described fully in our columns on previous occasions, we need 


' do no more than refer in this article to some of the improve- 


ments and modifications in detail. One of these is in the 
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Plan of Test Room Sth. Floor. 


Fic. 1.—Puaxs or SwWITrCHROOM, TEST 


similar alteration. In this last case, however, something more 
was involved than a change-over from one system to another, 
for the exchange itself has been moved nearly half a mile— 
that is to say, the old exchange at the top of St. Andrew’s-hill 
has been placed out of commission, and the new one in the 
Birkbeck-buildings takes its place. 

In all, 5,443 subscribers’ stations are connected to the 
Holborn exchange, representing about 4,600 direct subscribers’ 
lines ; and no less than 792 junction lines are also required, 
as but 18 per cent. of the calls are local. The new exchange, 
however, is designed for an ultimate capacity of 8,700 
direct subscribers’ lines, Fig. 1 is a plan of the switchroom 
showing the arrangement of the boards. An interesting 
feature is the increased number of supervisors, monitors 
and enquiry clerks.  Everytbing depends upon successful 
and efficient supervision now that, by the perfection of the 
central battery system, the operator's duties have become 
far easier and more mechanical than formerly. Instead 
of the switchroom being under the control of a clerk-in- 
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Plan of Power Room. 
(Sub Basement) 
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Room AND Power Room IN BASEMENT. 


addition of three lamps next to the pilot lamp at each 
operator's position, for the purpose of assisting both the 
operating and the supervision. The pilot lamp is con- 
nected up in the usual way to the relays associated with 
it, so that it glows whenever one of the subscriber's calling 
lamp lights up Next to this is a red lamp, which lights 
up when connection has been made to a junction line leading 
to an Outer London exchange, this being to remind the 
operator to press twice on the meter key instead of once, as 
2d. instead of 1d. is charged for calls to Outer London on the 
message rate system. This is effected by an additional contact 
on the order wire key associated with the junctions in question. 
On the right of this lamp is a green “instruction circuit " 
lamp. This is used in cases when the monitor or manager 
wishes to question all the operators simultaneously in order 
to trace out a particular call or for some similar purpose. At 
each operator's position there is a key associated with this 
lamp, and when the lamp glows this key is depressed and the 
operators instrument is then connected to the “instruction 
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circuit.” The lamp is extinguished on the operator pressing 
the key, and if the question does not concern her she simply 
releases the key again and does not reply. As the green 
lamp continues to glow until the key is depressed, the super- 
visors are able to see that every operator has attended to the 
“instruction call.” Fig. 2 shows the connections of this 
circuit. 

On this diagram a modification in the connections of every 
operator's speaking set may also be seen. Instead of the 
receiver being connected directly to the secondary of a simple 
induction coil through the listening key, the winding of this 
coil is divided into two halves, each of 135 ohms resistance, 
and one terminal of the receiver is connected to the middle 
point, while a supplementary resistance of 370 ohms is 
placed in series between the other terminal and one terminal 
of the induction coil winding. The primary of the induction 
coil and the transmitter is connected in a somewhat similar 
manner as seen in the diagram, the resistances in this case 
being 18 ohms, 18 ohms, and 55 ohms. The object of 
this arrangement is to prevent the operator's own microphone 
from acting as a transmitter to her own receiver. It is 
practically a three-wire connection so balanced that while 
speech from the subscriber's line is audible in the receiver no 
noise is transmitted from the operator's own microphone. 

Returning to the supplementary lamps in a line with the 
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Fra. 2.—INSTRUCTION CIRCUIT FoR RELAY SWITCHBOARD. 


pilot lamp, the fourth ZU on the right is associated with the 
meters, or “ registers " as they are now called. If the operator's 
register has recorded properly it closes an auxiliary circuit 
and lights this lamp. After every call has been put through, 
the operator has to press the register key, one of which is 
placed between each pair of plugs and their clearing lamps on 
the key shelf. The operator does not know whether a 
subscriber is on the message rate or unlimited service rate, but 
has to record each call in this way, and the total number of 
calls each operator registers is also recorded. If the subscriber 
is on the unlimited service tariff no meter is provided for him, 
and the call is only registered on the operator's register. An 
additional key is provided for recording “service” calls. The 
meter racks are on the fourth floor together with the test racks, 
distributing boards and relay racks—which are all of standard 
patterns—and the test clerk has his desk in this room. 

An interesting innovation in the switchroom is the auto- 
matic lighting for night work. At night time, when a 
subscriber rings up, the night bell rings, and in addition the 
pilot lamp at his position lights up. The night operator then 
has to go from board to board until he finds it. The new 
arrangement consists of connecting the lamps, above the 
switchboard, lighting up each operator’s position to a relay 
circuit in such a way that a lamp above the particular 
section lights up automatically as soon as the subscriber 
calls. When the operator replies the lamp is kept alight 
until she goes out of circuit. The relay for this purpose 
is inserted in the pilot circuit, and has a second holding 


down coil added, and a solid armature connected to a 
simple switch. 

The power plant is in the basement of the building, and is of 
the usual pattern. There are two 12kw. motor generators made 
by the Western Electric Co., who have, it may be mentioned, 
supplied the entire equipment for the exchange. These 
machines are run off the Charing Cross Company’s mains, 
taking current at 200 volts, and supplying current at 30 volts 
on the generator side for charging the central battery— 
11 Chloride cells, each containing 51 plates of the pattern 
usually employed in telephone exchanges. It is estimated 
that there will be an output of 3,400 ampere-hours per day 
lor the 5,400 subscribers’ stations. The power plant also 
includes two 150-watt motor generators for the ringing circuits 
and the busy-backs, and the usual power switchboard. 

The change-over from the old to the new exchange was 
made on Saturday, May 14th. All the subscribers were first 
disconnected from the old equipment, and then at once 
connected to the new exchange. Things are now practically 
complete, and Holborn” subscribers—among them The 
Electrician—are looking forward to considerable improvement 
in their telephone service. 


PROPOSED ALTERATION OF THE ELECTRIC 
LIGHTING ACTS. 


A conference, arranged by the St. Pancras Borough Council, was held 
on Saturday at the St. Pancras Town Hall, with the object, as set forth 
on p. 256 of our last issue, of considering the advisability of petitioning 
the Board of Trade for the repeal or modification of clause 17 of the 
Electric Lighting Act, 1882, and clause 77 of the Electric Lighting 
Clauses Act, 1899, relating to liability for action for vibration. The 
agenda paper was as follows:—To consider as to the advisability of 
petitioning the Board of Trade to promote legislation for the repeal or 
modification of the undermentioned and similar clauses in the Electric 
Lighting Actand Electric Lighting Orders, so as to prevent actions being 
taken against undertakers unless serious damage or nuisance is occasioned 
through the ing on of their works, and also for empowering the 
undertakers, in that event, to compulsorily acquire the interests which 
are affected thereby —viz. : 

Clause 71, St. Pancras (Middlesex) Electric Lighting Order, 1888— 
„Nothing in this order shall exonerate the undertakers from any indict- 
ment, action or other proceeding for nuisance in the event of any nuisance 
being caused by them." 

Clause 17, Electric Lighting Act, 1882.— In the exercise of the 
powers in relation to the execution of works given them under this act, 
or any licence, order or special act, the undertakers shall cause as little 
detriment and inconvenience and do as little damage as may be, and 
shall make full compensation to all bodies and persons interested for all 
damage sustained by them by reason or in consequence of the exercise of 
such powers, the amount and application of such compensation in case 
of difference to be determined by arbitration." 

Invitations were accepted by 68 local authorities and electric lighting 
companies, and over 100 delegates were in attendance. 

The MAYOR of ST. PANCRAS (Mr. T. H. W. Idris) presided, and in 
making a few remarks referred to the cases of Knight v. the Isle of 
Wight Electric Light and Power Co.” and Colwell v. St. Pancras Borough 
Council” (which have been reported fully in our columns), in which 
injunctions had been granted against the electric lighting authority to 
remove the alleged vibration, although no damage was clearly proved. 
In the case of St. Pancras they had been compelled to pay exorbitant 
demands in order to avoid the effects of the injunction. The anomalous 
position was that those who had acquired the land for their generating 
stations by compulsory purchase were exempt from such actions. 

Mr. DAVENPORT, solicitor to the St. Pancras Borough Council, 
who was then called upon to speak, said he had taken counsel's 
opinion upon this matter, and this was to the effect that any attempt to 
secure an alteration of the electric lighting acts would not meet with 
success. The best thing to do was to draft a petition to the Board of 
Trade and Parliament to adopt a retrospective clause putting lands that 
had been acquired by agreement in the same position as those acquired 
compulsorily ; in other words, the conference should pass a resolution 
supporting sec. 1 of the new Electricity Supply Bill if it were made 
retrospective as far as possible. 

Mr. J. BOWERS (deputy town clerk, Glasgow) said there had been no 
decision in Scotland to the effect that land acquired compulsorily was in 
a different position to land acquired by agreement. In the St. Pancras 
order there was a special clause stating that nothing in that order should 
relieve the promoters from liability to action for nuisance. He was in 
doubt as to the position of the Borough Council, even if the alteration 
asked for were made, with such a clause as that in their order. 

The CHAIRMAN pointed out that Mr. Davenport had only dealt with 
metropolitan orders. Anything eventually settled by the conference 
would be intended to apply ail over the kingdom. 
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Mr. J. BUSSEY (Poplar) said he did not see how the conference could 
possibly come to a resolution that day without the subject matter of the 
resolution before it. Would it not be advisable to appoint a small sub- 
committee to draw up a scheme of action and submit to another meeting 
of the full conference later on. 

Mr. MARLOW REID (Wood Green) and Mr. F. E.GRIPPER (Edmund- 
son’s Electricity Corporation) supported this proposal. he latter 
gentleman said that the real question was as to whether such actions as 
those referred to could not be settled in another way. He was quite 
certain that if the Isle of Wight case could have been investigated on the 
spot by an independent -engineer, and a report sent to the Courts, a 
different decision would have been given. Since the company had 
acquired the property of the petitioners no vibration had been detected. 

Bailie WILLICK (Glasgow) thought it too early to appoint a sub- 
committee, as suggested. 

After further discussion, ! 

The CHAIRMAN put it to the meeting that a sub-committee should 
be appointed to consider the question and report to a later conference, 
and this was carried unanimously. | 

The following gentlemen were thereupon nominated and elected to 
serve upon this sub-committee. b. | 

Ex-oficio.— Ald. T. H. W. Idris (Mayor of St. Pancras and chairman 
of conference)  Elected.—Messrs. T. H. Morris (Acton), A. Slatter 

es), J. Bussey (Poplar), W. Whyte (Hornsey), C. Newton Russell 
Shoreditch), E. Laverack (Hull), J. Bowers (Glasgow), P. W. Carey 
Cardiff), F. M, Bowey (Sunderland), G. Howarth (Manchester), J. Sheehan 
(Hackney), H. James (St. Pancras), G. Hickling (St. Pancras), Sydney 
Morse (British Electric Traction Co.), F. J. Walker (St. James’ and Pall 
Mall Electric Light Co.), A. A. Campbell Swinton (Cambridge Electric 
Supply Co.), F. Harman Lewis (Leyton), R. B. Nicholson (Lowestoft), 
F. E. Gripper (Edmundson's Electricity Corp.), G. R. Hulme (County of 
Surrey Electrical Power Distribution Co.), H. B. Renwick (County of 


London Electric Supply Co.), J. H. McGaul (Birkenhead), A. J. Lees 
(Beckenham). 


— . E — M — —— — 


THE LEEDS ACCOUNTS. 


The Leeds Corporation electricity works have for some 
years past been able to show results as to works costs among 
the lowest in the United Kingdom. We gave a brief résume 
of the leading figures of the 1903-4 accounts in our issue of 
May 20th, but the following more detailed analysis will, doubt- 
less, be of interest to our readers. The total works cost of 
5 and distributing the 6,271,186 units sold from 

arch 26, 1903, to March 25, 1904, was £17,033, excluding 
“management charges, interest, sinking fund, &c. This 
works out to O65 1d. per unit. The corresponding figures 
for the preceding year were 4, 448, 650 units, £11,524 and 
0°621d. per unit. The following table gives the various items, 


and also the management charges, interest, redemption fund, 
&c. :— 


Year ended Year ended 
March 25, 1903. | March 25, 1904. 
Units sold to consumers.......... 4,823,821 6,094,016 
Units sold for public lighting .... 124,829 177,170 
Total unite sold ................ 4,448,650 6,271,186 
Per unit sold. Per unit sold. 
GENERATING Costs. d. d. 
eff ECC E C —MÀ 0:282 0:242 
Oil, waste, water and stores ...... 0:028 0:027 
Wages at stations...... xd | 0:166 0:125 
Repairs and maintenance ........ | 0-084 0:144 
0:560 0:538 
DisTBIBUTING Costs. 
Wages 2. cece cere cece ec en ones 0:039 0:046 
Repairs, water, stores, & e 0-022 0:067 
0-061 O13 —— 
Total works costs bed 0:621 0:651 
MANAGEMENT CHARGES, &c. UK 
Rents and rates 0:081 | 0:075 
Salaries, stationery, and establish- | i 
ment charges 7 0:186 9:246 
07261 0:321 
Sundry charges incidental to change) : " 
of voltage and system of supply. f ded eee 
Intorèst tahoe aks a teine isiy 1:210 1:000 
Redemption fund ................ 0:695 0:765 
Total costs, including interest and|| 5.00 soe 
redemption fund.............. J TUUM | adis 


_ The capacity of the generating plant has not been added to 
since the previous year, and is 8,740kw., the maximum load 


for power. 
mains on March 24, 1904, was 2,903, an increase of 102:2 per 


compared with 887 during 
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having been 5,040kw., as against 4,126kw. in 1902-3. Taking 
the total units sold given in the table above, the load-factor 
works out to 14:2 per cent., as against 12:3 per cent. in the 
preceding year. The connections to the mains have increased 
from the equivalent of 231,734 8S c.p. lamps to 307,849, 
and the number of consumers from 3,202 to 3,988. "There 
are 122 public arc lamps (as against 93 in the previous 
year) the number of .units supplied for street lighting 
being 177,170 (in 1902-3, 124,829). 13d. per unit is charged 
for publie lighting, 4d. per unit (less 5 per cent. discount) 
for private lighting, and 14d. to 2d. per unit (less 5 per cent.) 
The total horse-power of motors connected to the 


cent. during the year. 1,665,359 units have been sold for 
power, representing 792 units per horse-power installed, as 
1902-3. The revenue per horse- 
power installed was £3. 18s. 4d. 

The following is an analysis of the capital expenditure up 
to March 24, 1904, showing the expenditure on the various 
items per kilowatt installed in the generating station, and the 


percentage which each item represents on the whole capital 


expenditure. 
Total Per cent. 
Account. March 25, 1904. £ perkw. of total. 
Land. $e qc 8 £30,748 3 7 3°5 4˙1 
Buildings and foundations ........ 121,212 2 5 139 16˙2 
Machinery .......... „ 174,007 5 10 | 19:9 23-1 
Mains and services .............. | 299,840 4 2, 3438 39:8 
Sub-stations and transformers. 81,934 9 5 9:4 10:9 
Metern | 22,290 14 11 25 3-0 
Electrical instruments............ 13,513 7 9 1:5 1:8 
Loose plant and tools ............ |! 1,29 6 0| 02 0:2 
Office furniture and fittings ...... | 779 19 2 0-1 01 
Coal bargee s , 8,488 8 2 0:4 0:4 
Cost of provisional order and trans- ' 
fer of undertaking............ T | 8,104 14 10 0:3 | 0:4 
£752,508 16 3 | 86:0 ' 100-0 


The total works costs for the year 1903-4 were, as has been 
stated, £17,033. Adding to this £1,951 for rents and rates, 
£6,428 for management charges, &c., and £771 for sundry 
charges incidental to changing the voltage and the system of 
supply, there is a total of £26,183. The income by the sale 
of electricity, and meter rents being £75,720, this leaves a 
balance of £49,537. This balance is disposed of as follows :— 
Interest, £26,087 ; to redemption fund, £20,020; balance 
(being surplus profit), £3,430. No sum is set aside for depre- 
ciation, but there is a reserve or equalising fund to which the 


surplus profit of 1902.3 has been added, and which now 
amounts to £10,159. 


The Humming of Dynamos.—Herr J. Fischer-Hinnen, in au 
article in the Zeitschrift für Elektrotechnik of June 5th, investigates 
the causes of and the remedies for the humming of dynamos. 
This humming noise appears to any considerable extent only 
in machines with laminated poles and a small number of slots 
per pole (six to nine) and increases generally as the air-gap 
decreases. The note given off by various machines was deter- 
mined by Herr Fischer-Hinnen by means of tuning forks of 
known frequencies, and it was found that these figures agreed 
in every case with the number of armature teeth that passed 
a given point in a second. It may, therefore, be inferred that 
the sound is produced in the laminated poles by the variations 
of the flux due to the teeth, and it is evident that the strength 
of the hum increases with diminishing numbers of teeth per 
pole. As result of a number of tests, the author has found 
Nn N,=a whole number +0°5, be 
(D + 26)z 
fulfilled, then humming will not occur at all or only to a small 
extent. In the above equation, b= peripheral width of pole 
shoe, r=radius of the rounded-off portion of pole tip, D= 
diameter of armature, 6=air-gap, and Ni- number of slots. 
Although the above equation was correct with regard to the 
machines tested, Herr Fischer-Hinnen does not put it forwar: 
as being reliable in all cases, as it takes no account of the slot 


width. 


that if the equation 
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DERBY ELECTRICITY WORKS AND TRAMWAYS. 


Members of the Incorporated Municipal Electrical Association 


who visit Derby this year will find much to interest them in the 
Corporation electricity works and tramways. The electricity 
works were one of the early single-phase stations, but they are 


CENTRAL 


.. PAN ELECTRIC. STATION |N: 


D 
Fic. 1.—SkETCR SHOwWI NO Site or ExisriNd AND Proposep ELECTRICITY 
WoORES. 


now being brought completely up to date so far as the elec- 
trical plant is concerned, and, thanks to the exertions of the 
borough electrical engineer, Mr. T. P. Wilmshurst, they have 
a motor load on their single-phase mains larger than that 
pon by many continuous-current stations of like size. 

he addition of tramways is being made the occasion for 
changing over the central portion of the town from the single- 
phase to the continuous-current three-wire system, and for the 
continuous-current supply for the two purposes, steam turbo- 
generators have been put down. In addi- 
tion, the principal streets of the town are 
lighted by arc lamps, both alternating and 
continuous, and a large number of incan- 
descent and Nernst lampsarealso employed i f 
for public lighting. 
of 40~ per second, adopted 
almost haphazard for the alter- 
nating-current supply at the 
outset, has proved a valuable 
aid in extending the single- 
phase motor load. 

The Derby Corporation 
obtained its provisional order 
in 1890, and called in Messrs. 
Bramwell and Harris as con- 
sulting engineers. The site 
shown in Figs. 1 and 2 was 
selected, and separate gene- 
rators put in for arc lighting 
and private lighting. Three 
Siemens continuous - current 
arc lighters each supplied 40 
10-ampere arcs in series, and 
for the private lighting three 
30kw. and three 60kw. Siemens 
alternators were put in, which 
furnished current at 2,000 
volts, 40 ^» per sec., to trans- 
former sub-stations, whence 
it was delivered at 100 volts at the consumers’ terminals. 
All these sets were directly coupled to Browett-Lindley engines, 
and the exciters were separately driven by little 13 H.P. sets. 
To the credit of the makers it should be added that the arc- 
lighters are still running on load every night. 
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The first extensions consisted of two 150kw. Siemens Browett- 
Lindley sets, and then a 700kw. Ferranti-Ferranti set, followed 
at short intervals by two more Ferranti machines of the same 
size. Additional are lighting was provided for from the 
200-volt alternating mains, each arc being connected across the 
mains through a “compensator.” Larger sub-stations being 
required, rooms and cellars were employed. The latest 
addition to the plant has been three 300kw. Parsons con- 
tinuous current turbo-generators for supplying either the 
continuous-current lighting network in the centre of the town 
or the tramways, Be the extension of the street lighting is 
supplied partly from the new continuous-current mains and 
partly on the Gilbert alternate current series system. 

The map (Fig. 3) gives an idea of the distribution of the 
load. The tramway lines have only been laid to the south of 

the town for the present, the lines to the north being postponed 
until the completion of a large sewerage scheme, which will 
necessitate the re-making of a number of main roads. It is 
. hoped that one or two lines of tramways will be open by the 
I. M. E. A. meeting at the end of the month, and that the whole of 
the southern lines will be completed by August Bank Holiday. 
These will amount to an equivalent of 11 miles of single track, 
most of the routes being double-tracked. The shaded part of 
the map, within a half-mile radius of the generating station, is 
being converted from alternating to continuous current, Fig. 1 
shows the new site that has been bought for the purpose of 
erecting new works in time for further extensions, the peculiarly- 
shaped site opposite being now quite filled up. A battery 
| house has already heen erected on the new site. 

At present the boiler plant consists of five B. & W. boilers 
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Fic. 2.— PLAN or Exvectrictty Wonks. 


(each evaporating 12,000Ib. per hour from and at 212°F.), fitted 
with superheaters, purifiers and motor-driven chain grate stokers, 
three Danks Lancashire boilers, 7ft. by 28ft., with Meldrum 
forced draught and McPhail superheaters, and three Fletcher 
Lancashire boilers of the same size, fitted with Vicars stokers. 


D 
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The coal is brought by road and tipped directly into the 
hopper of a bucket elevator which conveys it to the bunkers 
over the boiler house, thence there is a push-plate conveyor 
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The three new generating sets follow in general lines the 
parallel compound type of turbine described in the Paper by 
Messrs. Parsons, Stoney and Martin recéntly published 1n The 
serving the B. & W. boilers, and a worm conveyor for the | Electrician. They are rated for a normal load of 300kw., but 
Lancashires. A McPhail water softener, in which live steam can give an output of 350kw. for one hour without overheating. 
is passed through the feed-water is provided for the Lancashire Steam is supplied to them at a pressureof 1 20lb. per square inch, 
boilers. Green economisers are used, the water being fed warm and with about 50°F, of superheat from the Lancashire boilers 
into them after passing through the condenser hotwell. Three ; and 120deg. of superheat from the B. and W. boilers. Each set 
Weir steam-driven feed pumps are provided, a three throw | has its own surface condenser, placed beneath it under the 
Hayward-Tyler pump, worked by a Langdon-Davies motor | floor of the engine room, the combined circulating and air 
through Humpage reduction gear, one steam-driven duplex | pump of the condenser being motor-driven. It is found that 
feed pump and an injector. Ejector condensers are employed ' the water from the turbine condensers is so clean that it can be 


for the engines of the Ferranti sets, but the Parsons sets have | 


independent surface condensers, 
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employed for filling up the batteries. The vacuum augmenter 
described in the Paper above referred to is not employed. A 
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Fic. 3.— Mar or DknBy, sHow1na Tramway Roures, Lichtinc Mains AND POSITION or WORKS AND SUB-8TATIONS. 


A useful piece of apparatus used in conjunction with each 
of the B. & W. boilers is the “Phoenix” draught gauge, sup- 
plied by Messrs. Sanders, Rehders & Co. This enables the 
stoker to regulate accurately the supply of air to the boiler 
furnaces, and a log is kept by the stoke-room foreman, so that 
a check is maintained. Fig. 4 is a section of the apparatus. 
A brass bell, C, floats in glycerine contained in a cylindrical 
vessel, A. A tube, B, fixed to the outer vessel A leads air 
from above the boiler furnace to the interior of the bell C. 
The level of C will depend on the draught, and the motion is 
communicated to the needle on the dial by means of rack- 
and-pinion gear. 

Two independent ring mains supply steam to the engine room. 


compensating winding, 


new feature on the turbines is a device to minimise the air- 
leakage at the bearings. The exhaust steam from the steam- 
relay of the governor is blown through the bearing in a con- 
trary direction to that in which the leakage would take place, 
and this is found to reduce the leakage considerably and 
maintain the condenser vacuum. A vacuum of 27in. to 28in. 
is aimed at. The guaranteed steam tests with steam super- 
heated to 50°F. and a vacuum of 27in. are 223lb. per kilowatt- 
hour at full load, 2531b. at half load and 314lb. at quarter 
load, the corresponding figures for full and half load when 
exhausting into the atmosphere being 36lb. and 461b. 

The dynamos driven by the turbines are fitted with a 
a number of series turns being 
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embedded in the pole shoes. This has been found to loai. 
sparking between no-load and fullload with a fixed brush 
position. The commutators are of the usual corrugated type 
which Messrs. Parsons fit, the brushes being of gauze and 
bearing against the commutator merely by gravity. Vanes 
are fitted at the end of the armature, so that air is forced 
through it and assists ventilation. The dynamo can be run 
as à shunt machine, giving 620 amperes at 480 volta for 
lighting, or as a shunt or compound machine at 500 to 560 volts 
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for traction. Fig. 5 is & general view of one of tho sets. They 
are not bolted down to foundations, but are merely placed in 
their drip pans without additional precautions. The speed of 
these sets is 3,000 revs. per minute. 

Two boosters have been included among the recent exten- 
sions, both having been supplied by the Lancashire Dynamo 


the Turnbull and McLeod” patente, which are owned by 
the company. In external appearance this latter machine is 
merely a four-pole dynamo driven by a four-pole motor ; but, 
while the motor is nothing more than a shunt motor, the 
booster itself has four field windings (see Fig. 6). One of 
these (A) is a shunt winding a:ross the booster terminals, 
excited by the difference of potential between the battery and 
the bus bars. B is an auxiliary shunt winding, which the 
makers call the “potentiometer shunt," connected straight 
across the bus bars. C is a series coil between the negative 
dynamo terminal and the negative main, and D is a series coil 
of a few turns in series with the armature of the booster itself. 

The object of the reversible booster is, of course, to keep 
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Fie. 6. — CONNECTIONS OF LANCASHIRE Dynamo & Motor Co.’s REVERSIBLE BOOSTER FOR TRACTION. 


the load on the dynamos practically constant, the battery dis- 
charging when the load rises above the normal and charging 
when it becomes less than the normal. Taking into account 
the large variations in the voltage of a battery (not only with 
varying current but with the same current at different times), 
it is evident that the first requisite is an exciting coil which 
shall always make the sum of the battery and booster voltages 
practically equal at all times to the ’bus bar voltage. This 
is accomplished by putting on the coil A, excited by the 
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Fic. 6.—800kw. Parsons’ COoNTINUOUS-CURRENT TURBO-GENERATOR. 


and Motor Co. One is an ordinary shunt-wound reversible 
motor-driven booster for charging and discharging the cells on 
the lighting mains, and can deal normally with a current of 100 
amperes, raising the pressure by 70 volts, and will deal with 200 
amperes for one hour. The traction booster offers several inter- 


difference between the battery and 'bus bar voltage. If the 
booster is worked on the straight part of the characteristic, it 
will be seen that this coil can be made to give a voltage on 
the booster armature always equal to the ditference between 
the battery and dynamo voltage; also a very slight increase 


esting features, however ; it is an automatic reversible booster | or decrease in the excitation will cause the battery to charge 
and provision has been made with considerable ingenuity for | or discharge. The second shunt coil, B, across the 'bus bars 


almost every possible contingency. 


It is constructed under ' tends to increase the voltaze on the booster, which, again, 
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The field magnets are laminated throughout, including the 
yoke, giving the quick reversal so necessary for traction 
work. The booster is designed for a working current of 
200 amperes normal, and 300 amperes for 1 hour, and to supply 
70 volts for prolonged periods and 120 volts as a maximum. 
The machine runs normally at 800 revs. per min. 

The two balancers are each made up of two 20kw. four- 
Ys machines, also made by the Lancashire Dynamo and 

otor Co. 

The switchboards are on a gallery in the engine room. The 
old Siemens board for the high-tension circuits has been 


would increase the effect of coil A, and the battery would 
charge heavily; as, however, B is opposed by C, which is a 
series coil in the dynamo circuit, the arrangement is stable 
when the current in C is such that its magnetising effect just 
balances that of coil B; and as B is a constant shunt coil, the 
current in C must always be constant, which is what is 
required. The series turns D, added in the battery or feeder 
circuit, make up for the armature reaction and CR drop of 
the booster itself. If the dynamo tries to take an overload, 
the coil C would overpower B and the battery discharge until 
equilibrium was restored; on the other hand, if the dynamo 
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current tries to reduce on light load, coil B overpowers C and 
the battery charges until they are balanced. 

The makers point out that, as the booster depends for its 
control on the dynamo current, and not on any balancing of 
voltage depending on the dynamo characteristic, compound 
machines can be used as well as shunt, and all trouble from 
hunting and kindred causes is avoided. Most boosters which 
do not depend on the falling characteristic of a shunt dynamo 
rely on the drop in volts on the battery and booster in dis- 
charging, which is balanced by a series coil in the feeder ; if 
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Fio. 7.—CONTINUOUS-CURRENT LIGHTING SwitcHBoaRD, MADE BY MESSRS. JOHNSON AND PHILLIPS. 


remodelled and is employed for the majority of the high-tension 
feeders, a Ferranti board having been put in for the generators 
and one set of feeders. Messrs. Johnson and Phillips have 
supplied the two continuous-current boards for lighting and 
traction (Figs. 7 and 8). The lighting board has three 
generator panels to the left, with two voltmeters on a swing 
bracket at the side, one connected to the ’bus bars the other 
for connection to the incoming machine when running up. The 
panels themselves each contain an ammeter, fuses and switches 
on each pole, a reverse-current circuit breaker and the field 


88888 


Fic. 8.—TRACTION SWITCHBOARD, MADE BY MESSRS. JOHNSON AND PHILLIPS. 


this coil is not exactly of the right strength, the battery dis- switch and rheostat handle. Next come the booster and battery 


charges too much or too little, usually varying with the state 
of the battery. The particularly valuable property of a coil in 
the dynamo circuit consists in the fact that it can be made as 
strong as desired, and always balanced by a regulator on the 
shunt coil to fix the dynamo current at anything required, and 
if the current should vary acts with very great force to bring 
it back to the normal again, thus making the booster very 
stable and greatly facilitating paralleling. 

It it is desired to use the battery and theboosterontheline with- 
out the generators, coil À is disconnected and coil C connected to 
helpcoil B,giving the battery a constant voltage with varying load. 


panel, a double panel for the balancer, the middle-wire panel, 
and on the right four feeder panels. The latter are similar 
to the generator panels with the omission of the return- 
current circuit-breakers and the addition of integrating meters. 
At the end of the feeder panels are two illuminated dial feeder 
voltmeters on a bracket, similar to the voltmeters at the other 
end of the board. The generator and feeder panels are 
arranged so that the top half is the positive side and the 
lower half the negative, the distance between the positive 
and negative bus bars at the back of the board being about 
2ft. 6in. 
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The traction board also starts with a generator voltmeter 
bracket and three generator panels to the left. The third 
switch is for the equalising connection; above the switches 
there is an excess-current cut-out, above this an ammeter, and 
at the bottom the shunt-field regulator and switch. The 
next panel to the right is for the reversible booster, 
and battery, containing all the instruments shown in the 

Fig. 6. As seen in Fig. 8, there are two rheostats 
near the middle of the board. One of these is a 20-way 
switch for the shunt coil A, the other is a 30-way switch in 
series with the “potentiometer shunt" B. Below these 
comes the ordinary motor-starting switch, and at the bottom 
of the panel a rheostat which shunts a portion of the 
current in series winding C. This latter is regulated once for 
all, as also the shunt winding A, the ordinary regulation 
being by the 30- way switch in the potentiometer shunt circuit. 
The next panel is the Board of Trade panel, and on the 
right are two double-pole feeder panels. In connection with 
the Board of Trade panel, it may be mentioned that the 
negative main is not earthed directly at the station, but at 
the central tramway terminus seen in the map. Behind the 
switchboard, in a corrugated-iron covered way built against 
the wall of the building, are the resistances of the rheostats, 
the feeders from the network being also led through this passage. 

The batteries have been placed in a special building oni the 
new site, as already mentioned. The two batteries are of the 
same size, each consisting of 240 cells of the Chloride R” 
type Lead-lined teak boxes are employed, and each contains 
39 plates, the positives measuring 9}in. by 108in’ and the 
negatives 91in. by lOfin. The capacity of each battery is 675 
ampere-hours at a nine- hour discharge rate, 600 ampere-hours at 
a six-hour discharge rate and 350ampere-hours at aone-hour dis- 
charge rate. The battery house is in two storeys, one containing 
the lighting and the other the traction battery, but as the two 
batteries are exactly similar, they are interchangeable. If 
regulating cells had been required, it would, of course, have 
been impossible to place the battery house at a distance from 
the switchboard, on account of the length of connecting cable 
ie owing to the use of a reversible booster, however, 
only two cables are required to each battery. 


(To be concluded.) 


THE STEAM TURBINE AS APPLIED TO 
ELECTRICAL ENGINEERING,” 


DISCUSSION. 
(Concluded from p. 267 ). 
Thursday, May 19th. 

Mr. S. INSULL, president of the Chicago Edison Co., who said he 
was not an engineer, but a financier and operator of central station power 
supply, agreed with other speakers that Mr. Parsons, above any other 
man, was entitled to the credit of having brought the steam turbine to 
its present high state of efficieney as the result of his early experimental 
work. He had not had any experience in actually operating the Parsons 
turbine, largely on account of the fact that it had been almost impossible 
to get large size turbines of the Parsons manufacture in the United 
States until a very short time ago. His experience had been confined to 
the Curtis turbine, and that experience had only been during the past 
few months. A new station had been erected in Chicago where there 
were three Curtis turbines guaranteed to run at 6,000kw. cach. During 
the past winter one of the machines had, on one occasion, been run at 
7,800kw., and on another at 7,500kw. No efficiency tests had been made 
nor any actual load tests. The loads just referred to were occasioned by 
the winter peak load. Their experience in Chicago fully bore out 
that of Mr. Parsons and his associates so far as the economy of the 
turbine as compared with the reciprocating engine was concerned. 
In the old central station at Chicago there were reasonably economical 
reciprocating engines, but they had been unable to operate that station, 
which had a capacity of some 17,000kw. or 18,000kw., at within about 
30 per cent. of the cost of operating the turbine station. He was not 
prepared to say that this reduotion in the total station costs was owing 
entirely to the turbine; it was partly owing to the very much larger units 
that were installed in the turbine station and partly owing to the better 
design of the mechanical plant, but in his opinion it was mainly owing 
to the fact that the labour costs and miscellaneous expenses in & turbine 


i 5 by the Hon. Charles A. Parsons, F. R. S., G. Gerald Stoney 
and C. P. Martin at the Institution of Electrical Engineers. See The 
Electrician of May 27th, p. 221, and June 8rd, p. 265. 


beat under similar conditions to a turbine. 


station, if properly run, formed but a fraction of similar costs in a recipro- 
cating engine station. As to cost of plant, his experience had been 
entirely with American prices, but he had found that the cost of, say, a 
5,000kw. turbine plant was practically half that of a dg pronar ne engine 
plant. This reduction was affected to a small extent by the inoreased 
cost of the condensing plant, but they got a return on that cost from the 
increased value which was obtained from the condensing plant. Again, 
on the question cf buildings, it was posssble to get a given number of 
kilowatts in a very much smaller space, whether the turbines were of the 
vertical or horizontal type. The resylt was that the interest cost was 
very much lower, the capital investment very much lower, and therefore 
it was very much easier to advance the enterprise. If the experience over 
a period of years bore out the tests made upon the Parsons turbine up to 
date or the present Chicago experience, it seemed to him that the steam 
turbine would occupy a position in relation to the electric power business 
second only in importance to the original work done by the early inventors 
in the development of electric power and lighting. 

Mr. H. W. DICKINSON said he had found very great difficulty in main- 
taining 27in. of vacuum. His condensers were put in with a very large 
cooling area, but it was found that the circulating water fouled the insides 
of the tubes very rapidly. Every tube had to be cleaned once a week, and 
yet the 27in. of vacuum could not be maintained. He had also experienced 
trouble with the oil from the exhaust, but by using oil separators he had 
practically got over that difficulty. As far as he was able to judge, the 
main advantage from the use of the steam turbine, which the central station 
engineer had to look to, was the saving in capital cost. Taking every- 
thing into consideration, he did not think there was much to be gained 
in the matter of steam economy at present. Later on it might be different. 
The total works costs at Leeds worked out at 0°89d. per unit, and the 
capital costs—i.e., interest and sinking fund— worked out at 1:7d. per 
unit. Therefore, if they could reduce the capital cost, a considerable 
saving would result. 

Mr. E. J. FOX considered the question of condensing a rather more 
important one in connection with steam turbines than was at present 
thought. Om the one hand, the feeling was fairly prevalent among 
engineers that in many reciprocating engine stations condensing had 
been pushed too far, and that the cost of condensing very often 
balanced the benefits which it carried with it. On the other hand, 
with turbines, condensing was a sine qud non, and at the same 
time a good deal of extra power had to be expended in doing it. He 
did not think that, on the question of steam consumption alone, the 
turbine, except in the largest sizes, was coming up to the reciprocating 
engine at present. One of the leading condensing engineers was of the 
opinion that in many cases the cheapest way of maintaining these high 
vacua was not with surface condensers at all, but with a modified form 
of jet condenser, and the condenser which he had in mind was the 
counter-carrent jet condenser, arranged with the exhaust steam and con- 
densing water travelling in opposite directions and fixed preferably on the 
top of a barometrical column about 30ft. high. With this type of 
condenser, the volume of water to shift would be a good deal less, but, 
on the other hand, the heat of the feed water was reduced by about 
100deg. There were certain objections to having the condensers remote 
from the turbines, but with properly made joints, and with the exhaust 
arrangements large enough, there should not be very much difficulty in 
maintaining the vacuum on the turbine if it were 20ft. or 30ft. away. At 
an ironworks in the north of England a vacuum of 26]in. was maintained 


with a 6in. exhaust pipe 250yds. long, with only a drop of lin. from 


one end of the pipe to the other. Regarding steam consumption, in 
justice to the makers of reciprocating engines, he ought to say that the 
figures given as being obtainable with the different sizes of turbines 
could also be obtained without difficulty by reciprocating engines of the 
larger sizes, say 1,500kw., while with the sizes from 100kw. to 1,000kw. 
the reciprocating engines gave considerably better results. Above 
1,500kw. there was a difference in favour of the turbine. This was 
with the reciprocating engine working with moderate degrees of super- 
But to get the best results 
from reciprocating engines, T high degrees of superheat should be 
employed, and the engines would gain more with increasing degrees of 
superheat than the turbines. Tests on a 200 m.r. engine had reduced 
the amount to 10lb. of highly-superheated steam per brake horse-power, 
which was equal to 144lb. per kilowatt with 260deg. of superheat and a 
boiler pressure of 190lb. erefore, as far as this one item was concerned, 
the reciprocating engine could certainly hold its own at present, especially 
if the makers of these engines only thought it worth their while to edu- 
cate engineers up to the question of high degrees of superheat and high 
boiler pressure in the same way that they had been educated up to high 
vacua. He admitted that it was scarcely fair to discuss a single item in 
oS vay that he had done, and that other speakers to a lesser extent had 
one. 

Mr. C. H. MERZ said the question of cost had been criticised rather 
from the point of individual items than from total costs. If engineers 
would discuss costa on the basis of total costs in the true sense of the 
word then he unbesitatingly said they would find that the turbine was 
the thing to be adopted by engineers who were distributing power over 
large areas. He happened to have installed a 500kw. continuous-current 
Curtis turbo-generator in Cork recently, and with a vacuum of 273in., a 
superheat of something over 100°F. and a steam pressure of 150lb., the 
steam consumption was 20-5lb. per kilowatt-hour. By bringing the 
vacuum up to 284in., and increasing the superheat to 150?F., the steam 
consumption was something under 19lb. per kilowatt-hour. This he 
considered was a very good result, and it showed that the Curtis turbine 
could produce electricity at very much the same cost as a Parsons 
turbine. The correct type would depend to a large extent upon the 
cost of repairs, the cost of oil and such auxiliary items. He could 
not himself speak as to repairs, because the Curtis turbine at Cork had 
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not been working sufficiently long, but he could speak as to the Parsons 
turbine in this respect, and the matter had been referred to in his recent 
Paper. One or two of the speakers had referred to the difficulty of main- 
taining high vacuum. This was, he thought, because they judged the 
matter from their expetience with reciprocating engines. If they adopted 
turbines and put the condensers directly below them with only one joint, 
or, in the case of the Curtis turbine, combined the condenser with the 
turbine, there would be no difficulty in maintaining high vacua if proper 
cooling water was employed. With cooling towers not quite the same 
results could be obtained unless there was very large cooling area; but 
even in such cases he did not think there would be any difficulty in main- 
taining & vacuum of 28in. From the figures in the Paper with r to 
the augmentor, he did not think the authors made a very great showing 
with this. When one went in for the complication and the extra 
expense which such an arrangement represented—if not in first cost, 
certainly in maintenance—one expected something better than ihe 
ordinary vacuum which could be obtained with a simple Edwards 
air pump. In Cork, the other day, although they had a bad vacuum on 
the turbine, they had an exceedingly good one on the condenser, for with 
an ordinary air pump they got to within jin. of barometric pressure. 
Where there was not much objection to mixing the boiler feed with the 
condensing water, it would seem that if there was anything to be gained 
in capital cost by the use of jet condensers they should be used. Regard- 
ing continuous-current machines for turbines he thought that no con- 
tinuous-current machine was worth having if it could not be operated 
with carbon brushes, and the authors had not stated how far they had 
succeeded in using these on large sizes. On the turbine at Cork carbon 
brushes were used with considerable success. During the time he was 
there making tests some oily waste accidentally got in between the brushes 
and the commutator and resulted in the commutator flashing over, but 
it cleared itself at once. For sizes up to 500kw., with speeds of about 
1,800 revs. per min., it would seem that it was possible to design con- 
tinuous-current machines using carbon brushes. ae 
Mr. E. K. SCOTT s that a considerable system of unglazed 
porcelain pipes should be employed for keeping the condensing water cool. 
Prof. W. E. AYRTON joined with the previous speakers in admiring 
Mr. Parsons’ boldness-—almost audacity— because it was not more than 
15 or 18 years ago that he showed in one of the exhibitions at South 
Kensington the first turbine, and as he (Prof. Ayrton) was on the spot 
frequently he used to hear the comments that were made upon it: 
„Steam eater," scientific toy," &c., &c. Nobody imagined, except 
perhaps Mr. Parsons himself, that that steam eater" and “ scientific 
toy" would ever be a competitor of the reciprocating engine. At the 
1900 Paris Exhibition he was very Interested to find that of all the 
engines in the British exhibit the Parsons turbine was the one taking 
the least amount of steam per kw.-hour. More recently he made inquiries 
from various people on the Continent and elsewhere and was extremely 
gratified to find that their opinions were that the low steam consumption 
at the beginning was maintained after some appreciable time of steady 
running. There was one advantage of the steam turbine over the 
reciprocating engine, and that was in the majter of getting up speed. 
The steam turbine could be started comparatively cold and in a very 
short time it was running efficiently at full-load. ere was no warming 
up necessary, relatively, such as was required by the reciprocating engine. 
In addition to what Mr. Merz had said about the Curtis turbine, it was 
o aimed that at a quarter-load the efficiency did not fall off as much as in 
the Parsons turbine. The scientific reason for this was the way in which 
the steam supply was cut off. In the Curtis turbine there were a number 


of separate nozzles through which the steam was introduced. They did: 


not partially shut off the steam at any one particular. nozzle, but the 
nozzle was entirely shut off, and the diminished result was obtained by 
simply having fewer nozzles fully turned on. The fizure which he had 
obtained was 184lb. of steam for a 500kw. machine running at 1,200 revs. 
per min. At Chicago the results were given as 174lb. of water at full 
load, which was only increased to 191b. at quarter-load. The Curtis 
turbine was also extremely frictionless. The lower shaft was in 
oil at a high pressure—400lb. to the square inch—and the result 
was, he knew as a fact, that one of these large turbines could 
be turned round with one finger; they were so beautifully balanced. 
But whether or no the Curtis turbine could compete with the Parsons 
turbine, i& was, as several speakers had said, to Mr. Parsons that the 
whole world owed the development of a machine which would dirplace 
the old reciprocating engine. 

Mr. LEON GASTER said that steam turbines were 30 per cent. 
cheaper than reciprocating engines and occupied about one quarter of 
the space for the same horse power. The lubrication was about 10 times 
less. At Mannheim the engineer had told him that compared with steam 
engines, on a 3,800 m.r. plant they would save £1,000 per year. The 
governing was also marvellous. In Switzerland some 400kw. plants were 
tested and in increasing the load from full load to 25 per cent. overload 
the speed varied only 0'3 per cent., at half-load the variation was 0:4 per 
cent., and when giving only 100 per cent. the variation was 0:8 per cent. 

Mr. W. CRAMP thought there was a tendency to forget the difficulties 
which had been overcome with continuoug-current dynamos, and he 
differed entirely with Mr. Merz. It was not a fair test to drop oily waste 
upon the commutator, and a very great debt of gratitude was owing to 
Mr. Parsons for developing the high-speed commutator with copper brushes. 
By substituting pure copper for carbon brushes, the efficiency of moderate- 
sized machines could be raised from 2 to 24 per cent. 1f the loss in the 
extra windings mentioned in the Paper did not rise to this value a very 
great advantage was being gained, provided the initial cost was not very 
great. He would like to know what the loss in the extra windings was as 
compared with the loss in the carbon brushes. 

Mr. W. H. PATCHELL said that the question of variable cut off of the 
€xpansion was as much likely to come up with the turbine as with the 


reciprocating engine. The Curtis people preferred to cut off some of 
the nozzles, One of the leading Continental engineers, however, wisbed 
to do the very opposite, and to get better results by wire drawing. The 
ers, generally, had overlooked the most important point in the 
Paper. e self-centreing bearing was enough to stamp a man an 
engineer even if he had never constructed & turbine. With regard to 
cooling towers, several speakers had mentioned temperatures, and the 
authors had apelogised for the figures of one test, because the cooling 
water was only 85°F. But if the best resulte were to be obtained from 
the turbine, such as the makers had provided, proper water must be 
used. It all depended on what this was. If they had to depend upon 
cooling towers, an all-round temperature was 80deg. It looked as if full 
efficiencies would not be got out of turbines until there were better rivers 
in England. He would like a few more particulars about the vacuum 
augmentor, because the few words in the Paper led one to think that it 
was one of the paradoxes which were sometimes met with. 
Mr. W. M. MORDEY said that, in the course of the Institution visit to 
Italy last year, Signor Semenza, of Milan, told them in effect that, com- 
with the highest class of reciprocating engine—the Sulzer—his 
turbine plant took one quarter the space, practically the same steam 
consumption and a quarter the labour, and that the price was, on the 
whole, considerably lower than the reciprocating engine, without allow- 
ing for the buildings. With regard to Mr. Insull’s remarks, it might be 
supposed that Mr. Insull was present as the representative of the Curtis 
turbine. But this was not so. Mr. Insull was the very enterprising 
president of the enormous Chicago Edison undertaking, and it was due to 
men like him, who had the courage to put in a 5,000 m.r. turbine and to 
order three more before even driving one, that the advances in electrical 
engineering took place. Mr. Insull would have said, had he had the 
opportunity, that if he could have got Parsons turbines when he wanted 
turbines he would have put them in in preference. 
The Hon. C. A. PARSONS asked Mr. Stoney to make the main reply 


to the discussion, as he was more cognisant with the later details than him- 


self. With regard to Mr. Hammond's remarks, he pointed out that in 
the accounts of electricity works, oil, waste, water and stores were all 
grouped under one heading. Asa matter of fact, the oil consumption 
was one of the very smallest items in the stations with which he was 
acquainted. In the Newcastle and District Co.’s accounts, he believed 
station lamps were included in these costs. Mr. Barker had handed him 
a statement which showed that the yearly cost of oil at Cambridge was £40 
per annum, or 0-003d. per unit. The oil cost was about one-tenth or one- 


. twelfth that of an ordinary engine. Messrs. Brown, Boveri had gone very 


carefully into the cost of oil on the Continent and they made out that in the 
Sulzer engine the cost of the oil was 124 per cent. of the value of the coal 
burned. With regard to condensers, at the Newcastle and District Co.’s 
station, there was a condenser which had been put in about eight years ago 
with a barometric head, and that had been working most successfully ever 
since. It was a jet condenser with a vacuum of 2n constantly maintained. 

Mr. GERALD STONEY, replying first to Mr. Sayers’ remarks as to 
the cutting of the blades by high-velocity steam, said there was nothing of 
this in the Parsons turbine, although in turbines of the single jet form 
there was cutting undouttedly. Mr. Sayers had spoken about continuous- 
current dynamos, and one speaker had made the remark that no con- 
tinuous-current dynamo was worth having unless it had carbon brushes. 
He differed from them. Although machines fitted with carbon brushes 
might run well for a time, sooner or later the high surface-speed of the 
commutator knocked them up. They had divided carbon brushes up 
into numerous parts, but none of them were as satisfactory as brass wire 
or gauze brushes. With regard to the compensating winding mentioned 
in the Paper, he would ask Mr. Sayers to note that it was stated with 
improvements recently adopted." He was sorry they were unable at 
present to give the details of this winding, but it was a modification of 
what Prof. Forbes proposed some years ago. Mr. Sayers’ remarks refer- 
ring to Messrs. Jackson’s experience were also interesting, and he might 
state that Messrs. Parsons had just put in some Sayers-wound dynamos 
for the Bt. Helens Company in Lancashire. The great difficulty with 
these special windinge, and also with high-speed dynamos with com- 
pensated poles as proposed by Ryan, Deri, and others was that the position 
where sparkless commutation was obtained was too definite. At no load 
in an ordinary dynamo a considerable movement of the brushes could 
be obtained. Towards full load it was gradually diminished until a 
point was reached where no movement of the brushes was obtained. 
With the winding mentioned in the Paper they kept the same limit 
at no load, but at full load there was a much Jarger range than 
there was with any other form of compensated wir ding. With some 
forms of compensating winding eparkless commutation was obtained 
at no load and full load, but not at the intermediate points. He 
thought Mr. Hobart was the first to point out the great amount of induc- 
tion in coils caused by the end windings, but it did not seem to matter, 
up to a certain degree, how much induction there was in the coils pro- 
vided there was a suitable compensating winding employed. Damping 
coils were difficult to use in practice. With reference to the vacuum 
augmentor, he did not think the same results could be obtained with any 
form of air pump. The limit of what the air pump would take out was 
soon come to owing to the loss in the valves and so on. Mr. Hammond 
had mentioned the machines at the Hotel Cecil. These were made by 
the Parsons firm in 1894, and they were running still. In fact, these 
four old 75kw. non-condensing machines were able to keep the Charing 
Cross and Strand Co. out of the Hotel Cecil.* This plant turned out, a 
few years ago, as much current as the whole Newcastle and District elec- 
tric lighting station, which lighted one-half of Newcastle. It showed the 
enormous advantage of a good load curve. At Neptune Bank about a 


* | Mr. Patchell informs us that the Charing Cross Co.’s mains are taken 
into the Hotel Cecil as a standby.—Ep. E.] 
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year ago they saved £5 a week in oil by using the turbine. Mr. Hammond | become worn or the shaft somewhat bent. Besides this, the wheels 
also doubted the possibility of maintaining a 27in. vacuum, but Mr. Barker, | revolve in a chamber where the pressure is uniform. There is for 
at Cambridge, had maintained a 29in. vacuum over a number of years. | that reason an absence of longitudinal thrust upon the moving 
At Newcastle, they kept up 28in. and 29in. year after year, but it was a | parts and no necessity for the use of dash-pots for the purpose of 
oe thing 17 . 5 omer 5 surprised | overcoming the effect of this thrust, although such dash-pots are 
e . ze | necessary in reaction or drum turbines. Finally, in the action type 

Mr. HAMMOND: My complaint was that you did not use the metric | pa artial injection of steam is possiblo—that is to say, the steam may 


in Table II, ' : une : h 
Mr. STONEY said he agreed that this shoald be done. Continuing, he | Þe directed upon a limited portion of the circumference. The 


said that Prof. Dalby bad giyen a thorough exposition of the advantages | moving wheels are formed of discs of sheet steel more or less thin, 
of good vacua, and had shown that there was not very much more to be | and upon the periphery of these discs are riveted vanes of cylin- 
gained by high steam pressures. His own opinion was that 150lb. or | drical form, Figs. 1 and 2. A steel band riveted to the periphery 
200lb. pressure was enough, on account of the rapid increase in the | maintains the correct spacing of these vanes and ensures great 
difficulties with stop valves, and so on, with pressures beyond this. With | rigidity to the construction., Wheels so constructed are extremely 
regard tothe pressures on the turbine, these agreed exactly with the | light, and remain in equilibrium at a velocity far higher than that 
theoretical curve. The pressures for turbines had been calculated and | to which they are subject in the turbine. These moving wheels 
eg indir with results, and the two agreed as nearly as possible. | turn between circular e provided with distributing vanes 


metier 5 of 8 bed ghe pao mire which enter circumferentially into grooves formed in the interior 
Curtis and Parsone turbines: both for the larger 3 since. of the turbine case. Between two adjoining diaphragms is there- 


was identically the same in square feet. With regard to the difficulty fore produced a cell or very flat chamber in which the moving 
of vacuum spoken of by Mr. Dickinson, where there was bad water | Wheel revolves. The - shaft passes through the diaph 8 m 
the cure was to use jet condensers. There was no objection to the collars of anti-friction metal with ve slight friction. . In the first 
condenser being at some little distance provided the exhaust pipes | diaphragm which the steam passes through the distributing vanes 
were large enough. They could be made perfectly air- 
tight and this state would be improved if they were 
exposed to coal dust and dirt. Mr. Merz's results at 
Cork exact!y confirmed the figures which the Curtis Com. 
pany wero publishing, and as far as he was aware they 
were the first tests made on a Curtis turbine by an inde- 
pendent engineer. He could certify as to the great care 
and absolute accuracy of Mr. Merz's tests, as he had 
made the tests of the 1,500kw. set at Wallsend given in 
the Paper, and there every precaution was taken to secure 
absolute accuracy. Mr. Scott's remarks about cooling 
towers with porcelain pipes were very interesting, but he 
would like to see the idea carried out for a station with 
10,000kw. in it. Mr. Gaster’s description of Messrs. 
Brown, Boveri's work was also most interesting, and this 
firm was doing most magnificent work. They were the 
first to get a 3,000kw. set at work at Frankfort, and the 
6,500kw. at Essen was the largest Parsons turbine being 
bai 


uilt. 

Prof. AYRTON asked Mr. Stoney if he would express 
any opinion as to the comparatively small falling off of 
the efficiency of the Curtis turbine as the load was 
diminished. The case he had mentioned was 174lb. of 
water per kilowatt-hour at full-load and 191b. at quarter- 
load, which was an extremely small increase of steam 
per kilowati-hour. Fic. 1. Fic. 2. 

Mr. STONEY said he could only point out that the RRvOLVLVNNO WHEELS IN RarEaU TURBINE. 
consumption of steam in a Parsons turbine of the size 


mentioned by Prof. Ayrton was considerably lower at F oe ee 
full load than the figare given. The aver results of the Frankfort | are placed only upon a part of the circumference. Partial injection 


machine given in the Paper were much lower than this. By utilising a | Of the steam is therefore obtained, and thus the velocity of the 
cut-off instead of a throttling, a lower consumption would take place at | steam is better utilised. Moreover, to produce the same effect the 
light loads; but it would be, to & certain extent, at the expense of the | useful part of each distributor is set with an angular advance on 
consumption at full load, as would be seen by comparing the figures given | the preceding section ; this angle of advance is calculated according 
by Prof. Ayrton with those of Messrs. Brown, Boveri at Frankfort. Sach | to the speed of rotation, so that the steam leaving one moving 
large sets as 6,000kw. were not expected to be operated at a quarter load. | wheel enters into the following distributor and never encounters a 
Smaller turbines should be installed—300kw. or less. Further reply to |*golid wall which would produce a shock and, therefore, a loss of 
the whole of the discussion would be made in the Journal. —— kinetic energy. For the last wheels it is necessary to employ total 
A hearty vote of thanks to the authors concluded the discussion. injection—that is to say, the distributing vanes must be set upon the 
whole circumference of the diaphragm, and, moreover, owing to the 
expansion of the steam, the radius must be increased. The bearings 
of these turbines are external, and by means of a special system of 
DIFFERENT APPLICATIONS OF STEAM TURBINES.* spring packing they are kept perfectly tight No oil is carried by 
the exhaust steam to the condenser, and this has an important 
BY PROF. A. RATEAU. advantage, as the water of condensation can be 8 ſor feeding 
wm ; steam boilers direct without any necessity for the use of an oil 
of 5 5 d 5 | separator. The speed of rotation is controlled by a centrifugal 
steam turbines. The first turbine constructed had only a single S ish o6 5 5 . s mn E pue bine. N 
: ring the turbine. 
moving wheel, like the Laval turbines, and this wheel was formed M. " ey 2 oi abs: ge 8 wharo echadi 
with vanes in the form of a double arc similar to the buckets of a dede ag 8 od. it is often desirable t iv the. turb: 
Pelton wheel, and these vanes were milled out of a solid block of steam must be used, it is often desirable to supply the turbines 
steel. This type has since been copied in the Riedler-Stumpf type, temporarily with eren high PA "ne P ck de Mrd 
built by the Allgemeine Elektricitiits Gesellschaft, but which was | !8 5 ors dap SH dm zi 135 brai 90e 9 t a 
abandoned, as it did not offer any chance of obtaining the maximum turbine must remain the same. In, order to obtain economic 
éfüicienev. The nost resont Ratcau turbine i Of ihe nett on tvpe— Working it is preferable not to expand this steam in order to lower 
that ia 3 say, expansion of the steam is fully carried out E the | it to the pressure for which the low pressure turbine is built. 
distributor for each group consisting of a distributor and one moving 3 ’ oe pi vg dengue this ee mo T 
wheel. The steam, therefore, acts by its velocity and not by its ali 10 5 ype, ipaa A Wii aT 
pressure. These turbines are, moreover, multicellular—that is to | 9nu'saneous y or separate'y Oy Pu d d fus 
say, they consist of a certain number of elements, each element com. | steam at low pressure without any pee a id bine i OE ne 
prising one distributor and one moving wheel. A very interesting | 5 t = 5 5 d poen i oe e 5 ed 
characteristic of the type of action turbines is the possibility which aped cuc gn TI SP hich 
it allows of leaving very considerable play between the fixed parts the other for low-pressure steam. The steam at hig 3 pressure 
and the moving parte, and this greatly facilitates construction and 3 ue 5 ui Le 1 bi desc 2 f 5 
4 Arq portion, which may be fed either by steam coming from the 
obviates the chances of dangerous friction if the bearings should . accumulator or by the exhaust from the first portion. The adniis- 


* Abstract of Paper read before the Chicago meeting of the Institution sion of high-pressure steam into the first portion is automatically 
of Mechanical Engineers. obtained by means of a special regulator which allows steam from 
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the boilers to pass to the first portion as soon as the pressure in the 
accumulator falls below a given value. This arrangement, which 
has been adopted in all the new applications of the system to the 
use of exhaust steam, works very economically, and is particularly 
suitable to cases in which the primary machine works irregularly, 
and where, therefore, the demand for live steam is frequent and 
somewhat prolonged. In the small machines the two portions ar 

usually joined together. ! | 


Efficiency of Turbines.—It is essential that the word “ efficiency ” 
should be elearly defined. The author uses the expression Theo- 
retical consumption of the perfect machine " to denote the maximum 
work which the steam is capable of supplying when starting from 
the saturated or superheated condition in which this steam is 
delivered to the engine and expanding adiabatically with no loss of 
admission pressure P to exhaust pressure p. By comparing the 
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Fics. 3 AND 4.— LONGITUDINAL SECTION AND PLAN or 500 E. H. p. TURBO 


Dynamo, 2,400 Revs. (PEÑARROYA). 


. Steam Pipe. E. Passages in fixed diaphragm. 
Stop Valve, F. Steam Pipe. 

Throttle Valve. G. Exhaust. 

. Vanes of Moving Disc. H. Bearing. 
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actual consumption of steam as measured during the tests of the 
machine with this theoretical consumption of the perfect machine 
for identical conditions of pressure and similar states of the steam, 
the net efficiency of the machine is obtained. After special study of 
the question, the author has been able to draw a curve of theoretical 
consumption and to derive from it the following empirical formula 
for use when the steam is saturated and dry at admission :— 

K = 0-85 +999 - 0'921og P 
log P —log p 


This formula gives the consumption K in kilogrammes per horse- 
power-hour of 75 kilogrammetres as a function of the absolute pres- 
sures P and p expressed in kilogrammes per square centimetre. In 
British measures this formula becomes 

K=213+ 16:20 — 2:05 log P 
. log P- log p 
K in pounds per horse-power-hour, P and pin pounds per square inch. 


THE ELECTRICIAN, JUNE 10, 1904. 


Calculation of the Efficiency of Turbines.—The efficiency of a 
turbine may be calculated à priori when a preliminary study has 
been made of the practical coefficients which must be introduced 
into the theoretical formula. We calculate this efficiency with quite 
a remarkable degree of accuracy by dividing the losses of the 
machine under two headings: First, the internal losses which are 
produced by friction and eddying of the steam in the fixed and 
moving vanes; second, the external losses which correspond to the 
leakages of steam in the play between the fixed and moving parts. 
and to the frietion of the wheels upon the steam and to the friction 
of the bearings. The first kind of losses gives rise to the internal 
efficiency, which may therefore be called the “ hydraulic efficiency ” 
bv extending the use of the term employed for hydraulic turbines. 
This internal efficiency depends upon the more or less perfect form 
of the vanes, and also to the relation between the peripheral speed 


2 Feet 


I. Speed Indi cator. 
J. Throttle Valve. 
L. Auxiliary Valve. 
N. Ejector Condenser. 


of the moving vanes and the speed of flow of the steam. It is 
possible to draw a curve show the efficiency as a function of the 
peripheral velocity, and therefore it is easy to at once assign the 
degree of efficiency which a given turbine will realise. Once having 
fixed the internal efficiency, then, in order to obtain the net 
efficiency, we must deduct the losses by leakage as well as the 
losses by friction of the wheels upon the steam, and also those in 
the bearings. Let us take, for example, a multicellular turbine of 
1,500 B. H. P. upon the shaft with a speed of 1,500 revs. per min. By 
means of practical coefficients found by experience we can calculate 
that the internal efficiency of such a machine may easily rise to 
69 per cent.; on the other hand, the losses by leakage and by friction 
in the bearings absorb 1:5 per cent. of the normal power, and the 
losses due to friction of the wheels upon the steam amount to 
2°5 per cent., making a total for the external losses of 4 per cent. 
The net efficiency upon the shaft at the speed stated will then be 
0°69 multiplied by 0°76 =0°66. From this value of efficiency it is 
easy to calculate the consumption of steam per horse-power-hour, 
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which would be required by this turbine under conditions of pres- 
gure and of superheat of the steam already determined. All calcu- 
lations for designs of turbines that we have made by this means 
have always proved correct within 1 to 2 per cent. of actual practice. 
Such accurate calculations are not possible in the case of recipro- 
cating engines owing to the action of the cylinder walls, which 
makes calculations uncertain and often inaccurate, whilst in the 
turbine the continuity of flow of the steam allows practical calcula- 
tions of a high degree of accuracy to be based upon theory, once 
having determined the fundamental coefficients which are employed 
in the formule. : 


Turbo-dynamos for Continuous Current.—The company of the 
mines of Peñarroya in Spain installed in their central electric light. 
ing station a little more than a year ago three groups of turbo- 
dynamos developing 500 E. H. p. with continuous current at 240 volte. 
Fach of these three generating sets comprises two turbines for high 
and low pressure and two dynamos for continuous current, the 
latter directly driven from the turbines upon the same shaft and 
upon the the same bed-plate, and the two dynamos supply a three- 
wire network with a potential of 480 volts between the outer wires. 
The spead is about 2,200 revs. per min., and the floor space occupied 
by the turbine with its two portions is only 12ft. by 5ft. 6in., with a 
height of 5ft. inclusive of a bedplate 1ft. high. The condensation 
of the steam is carried out by means of ejector. condensers of a type 
designed by the author. Figs. 8 and 4 show a longitudinal section 
and a plan of the turbine, which has 24 moving wheels. The works 

tests of the first group were made in September, 1902, with the 
greatest care, and they have given the results which are shown 
in Table I. A surface condenser belonging to the works was 
employed for these tests, so that the water might be collected and 
measured. It will be seen that the vacuum at the condenser 
declined as the power increased. This result arises from the fact 
that the condenser was designed for machines of 250 H. p. only, and, 
therefore, was of insufficient size for the larger volumes of steam. 
A turbine developing 644 E. H. p. and working without appreciable 
superheat between an admission-pressure of 156lb. absolute and an 
exhaust-pressure of 1:8lb. (notably higher than the results given by 
good condensers in practice) required only 14'9lb. of.steam per 
electrical horse power at the terminals; the combined efficiency for 
the set being then 59 per cent. when compared with the energy 
contained in the steam for the same fall of pressure. With steam 
at 180lb. superheated 50deg. and a vacuum of 29in. of mercury, the 
consumption at 2,400 revs. per min. would decrease to ll'5lb. per 
electrical horse-power-hour. Fig. 5 gives the curves corresponding 
to the figures obtained at a speed of 2,400 revs. per min. 
The abscisse denote the power of the machine in electrical 
horse-power at the terminals of the dynamos. The ordinates 
vary with the curves. For curve A the ordinates denote 
the absolute pressure of the steam on reaching the turbine 
in pounds per square inch. For curve B they show the 
absolute back pressure at the exhaust in pounds per square inch. 
For curve C they show the total consumption of steam in pounds 
per hour, and for curve D they show the consumption per electrical 
horse-power in pounds per hour, and, lastly, for curve E they show 
the combined efficiency. These curves show clearly the remarkable 
characteristic of very low relative consumption of steam at small 
loads. It will be seen that, in order to drive the machine at its 
normal speed with no load, but with the dynamo excited, the total 
consumption of steam is only 10 per cent. of that at full load. With 
reciprocating engines the result would be very different. Under 
similar conditions the consumption of steam at no load with the 
dynamos excited usually reaches from 20 to 25 per cent. of the con- 
sumption of steam at full load. It therefore follows that turbine 
sets are more advantageous than reciprocating engine sets when 
running at light loads, even admitting equality at heavy loads. 
Another valuable property of steam turbines is that they may be 
considerably overloaded. Thus, in the case of the machines at 
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Table I. 
—. —n ee ee 
| | ‘Overload 
Full Over- 
Data. 4 Load. 4 Load. i153 load. | at 2,400 
| revs. 
Electrical m.r. at brushes. 135-0 |2590 |5250 | 6270 | 641-0 
-Admission pressure, abso- | 
lute, lbs. per sq. in....| 46°21 76:6 | 136:0 156:0 156:0 
Exhaust pressure, abso- | | 
lute, lbs. per sq. in. 124 1:38 | 163 182 | 182 
Theoretical steam con | 
sumption of perfect en- | | 
gine per R. y. hour, lbs.) 10-93 9:8 ! 8-89 8:73 , 873 
Actual steam consump- | 
tion per x.H.P. hour at | 
brushes, lbs. 21:3 180 | 158 15:39 14:90 
Combined efficiency of the | 
electrical generating se 0-518, 0-540, 0:560! 0:569, 0:580 
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Peñarroya, which were designed for 500 B. p., they have been able to 
develop 650 E. H. P., and the output could have been raised even still 
higher had it not been for the overheating of the commutators 
of the dynamos. In our machines we are enabled to take an over- 
load by supplying steam to a distributor more or less distant from the 
inlet in the series of successive distributors. The stop valves which 
regulate this supplementary admission can be moved by hand or 
controlled mechanically by the governor. 

These sets of turbo dynamos for continuous current have proved 
somewhat unsatisfactory in practice, owing to the sparking of the 
brushes oceasioned by the vibration of the armatures. In order to 
obtain sparkless running special arrangements must be made for 
absorbing the vibration, but it is very difficult to maintain in good 
equilibrium such heterogeneous bodies as the armatures of dynamos 
consisting of bars of copper which become slightly displaced under 
the action of centrifugal force owing to the compression of insu- 
lating material. Special arrangements for static equilibrium, and 
also for dynamic equilibrium have been designed, but the construc- 
tion of the armatures is still always somewhat delicate, and ‘it is 
only after several improvements that it has been possible to make 
them work well. At Peñarroya the vibrations were caused prin- 
cipally by want of level between the bearings, and this was brought 
about by settlement of the masonry supporting the machine. In 
order that bodies in rapid rotation upon very long shafts supported 
by several bearings may turn easily without vibration, it is indis- 
pensable that the principal axis of inertia of each part should 
coincide with the axis of rotation, and the bearings must be in 
correct alignment. In spite of these difficulties it has been possible 
to build good continuous-current dynamos for coupling directly to 


Steam Pressure 


1 402 
Effective H.P. (Electric) 


Fic. 5.— 500 H. p. Turing Dynamo (PrRAnBOYA). Curves of Pressure, 
Consumption and Efficiency with Varying Power at Constant Speed of 
2,400 revs. per minute. 


turbines, and when the voltage is high the problem is simpler. 
Owing to the high peripheral velocity of the commutator it is 
usually necessary to employ metallic brushes, but in certain cases, 
notably with turbines supplied by steam at low pressure when the 
angular velocity is lower it has been possible to use carbon brushes. 
Among other sets for continuous current built by Messrs. Sautter- 
Harlé may be mentioned one of 500 H. P. for Huta-Bankowa 
(ltussian Poland), which is interesting from the fact that the two 
portions of the turbine and the two dynamos were built on two 
parallel shafts. This arrangement offers the advantage that one of 
the halves of the group can be used if the other is accidentally 
damaged. 
(To be concluded.) 
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Tramways in France.— According to /' Electricien, the French 
tramways aggregate 3,500 miles and are worked by 172 com- 
panies, who spent £32,200,000 on their construction. The 
average net income per mile is stated to amount to £130. 1s. 
In the Deparment of the Scine the length of the tramways is 
33] miles. The initial cost of these is given as £9,450,000, 
and they are worked by 10 companiés. During the first half- 
year of 1903 the total receipts are stated to have been 
£925,000, the net profit being £172,000. Three of these com- 
panies, however, are working at a loss, the losses in the second 
half-year of 1903 being, according to our contemporary, 
£6,680, £4,440 and £800 respectively. | 
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PHYSICAL SOCIETY. 


At a meeting of the Physical Society held on May 27th, Mr. J. 
SWINBURNE, Vice-president, in the chair, a Paper entitled 


“The Law of Action between Magnets and its bearing on the 
Determination of the Horizontal Component of the Earth’s 
Magnetic Field with Unifilar Magnetometers 


was read by Dr. C. CHREE. Starting with the general formula for 
the action between two magnets perpendicular to one another, in 
Lamont’s first position, the Paper discusses how observations should 
be combined when the higher terms usually neglected in magneto- 
meter reductions are taken into account. It considers the effect of 
errors in setting the deflecting magnet or in the values assigned to 
the graduations of the deflection bar, and of errors in the deflection 
angles, according as observations are made at one, at two or at 
three distances. Assuming a simple magnet to be replaceable by 
poles, and making use of formule due originally to Lamont and 
Borgen, calculations are made as to the size of the several coefficients 
P, Q, Rin the deflection formula, for hypothetical values of the 
pole distance, in the magnets of the more usual English magneto- 
meter types. These calculated values are compared with the mean 
values observed at Kew in past years in magnetometers of the 
several types; and conclusions are drawn as to the mean ratio of 
the pole distance to the total length of the magnets. The question 
of variation in the pole distance with time is discussed in connection 
with recorded mean annual values of the P coeflicient for the 
observatory magnetometers at Kew, Batavia and Mauritius. The 
Paper concludes with the results of some experiments on the degree 
of uniformity in the pole distance of magnets of the same size and 
pattern. The method consisted essentially in employing two 
magnets alternately as deflector and deflected in the same magneto- 
meter. Instrumental peculiarities are in this way largely eliminated. 

Dr. W. WATSON said that the author had referred in the course of 
his remarks to a statement which he (Dr. Watson) had made at a former 
meeting of the Society to the effect that the limit of accuracy in the setting 
of the magnet carriage upon the deflection bar was 0‘'lmm. Although it 
might be possible, when working under favourable conditions at an obser- 
vatory, to make the setting with greater precision, he thought that 0-1mm. 
was as much as could be expected or obtained in ordinary work in the 
field. He pointed out that the number of settings in a deflection experi- 
ment was a safeguard against inaccuracies in individual settings, and that 
it was probable that there was no source of constant error. He expressed 
his interest in the author’s experiments on pole distances, and said that 
when the magnetometers were being designed for the Indian survey he 
had expressed the opinion that it might be advantageous to make the 
coefficient Q equal to zero by choosing suitable pole distances for the 
magnets. Probably Dr. Chree’s experiments will enable us to settle 
whether it is sufficiently accurate to make Q as small as possible and 
work with a value of P only, determined in the ordinary way. 

Dr. P. E. SHAW pointed out that brass, which is used for the deflec- 
tion bar, has a specially large thermal expansion, and if 50cm. of it rises 
3°C. the increase in length would be about 25 microns, which Dr. Chree 
stated to be the error in setting the magnet carriage on the scale. Pos- 
sibly some alloy—e.g., some form of invar—would be preferable to brass. 

Prof. H. L. CALLENDAR said that some time ago he made some 
experiments upon the distance between the poles of magnets, and the 
conclusion he came to was that it was impossible to express the pole- 
distance as a definite fraction of the length of the magnet. He had 
found that, among other things, the pole distance depended upon the 
shape of the magnet, the intensity of magnetisation and the kind of steel 
of which the magnet was composed. There was also a variation of the 
pole distance with time. 

Mr. SKINNER said it might be possible to fix the position of the poles 
by using magnets similar to those used by Mr. Searle in many of his 
experiments. These magnets consisted of long thin needles with steel 
balis at the ends, and it was found that the poles were very close indeed 
to the centre of the balls. 

Dr. CHREE said that the limit of accuracy in the setting of the magnet 
carriage which he had mentioned (0°03mm.) was that which was obtain- 
able when working under the most favourable conditions. With regard 
to tho material of the deflection bar, he pointed out that a sufficiently 
accurate temperature correction was always employed to correct for 
thermal expansion. There was no invar which was sufficiently non- 
magnetic to be used in accurate work with a magnetometer. 

A Paper on 


"The Ascertained Absence of Effects of Motion through the 
Æther in relation to the Constitution of Matter on the 
FitzGerald-Lorentz Hypothesis," 

by Prof. J. LARMOR, was taken as read. In consequence of recent 

misapprehensions (cf. D. B. Brace, Phil. Mag., March, 1904), 

the argument on this subject, as given in “Ether and Matter“ 

(1900), is briefly restated. The absence of effect of convec- 

tion, to the first order, was demonstrated by Lorentz. Absence 

of effect to the second order of the ratio of the velocity of con- 
vection to that of radiation has now been experimentally estab- 
lished, as regards optical interference with long path, by Michelson; 
as regards mechanical action on a charged electric condenser, by 
Trouton; as regards double-refraction, by Lord Rayleigh and by 


Prof. Brace. This suggests strongly a complete correspondence in 
detail between the material system connected with the earth's 
motion and the same system at rest in the ether, so that their 
internal relations are indistinguishable. Theoretically, such com- 
plete correspondence, up to the second order, exists, involving the 
FitzGerald-Lorentz shrinkage, provided a purely electrical consti- 
tution of matter (as regards its physical relations) is granted, but 
apparently not otherwise. Thus it is held that these phenomena 
point consistently in that direction. 

A Paper on 

„Coherence and Re-coherence, " 

by Dr. P. E. SHaw and Mr. C. A. B. GARRETT, was read by Dr. 
Shaw. In a Paper in the Phil. Mag. (March, 1901) Dr. Shaw 
described & method of investigating coherence by measuring the 
forces required to sunder the cohered surfaces. It was there shown 
that forces of the order of 1 dyne were required for a copper-copper 
contact of two single wires. Further, there seemed to be evidence 
of a change of state at the place of coherence, possibly orientation 
of the particles at the contact. In the present Paper the authors follow 
the same method of investigation, adducing evidence that coherence 
can be explained, and only explained, by Lodge's original theory of 
fusion ; and further establishing the after-effect, whether orientation 
or otherwise, mentioned in the former Paper. 

When electrical radiation falls on a contact of two wires, under 
suitable conditions coherence occurs. On applying a small measured 
force the cohered surfaces separate. On bringing them into contact 
again at the same places coherence will often, but not always, occur 
without the incidence of electric radiation. "This can be repeated 
two or three times, but the power to cohere spontaneously soon 
vanishes. This spontaneous coherence is called recoherence. Like 
coherence, its presence is indicated by the forces required to sunder 
the surfaces. Several tables of these results are given. 

Allowing that coherence itself is due to fusion, for which the 
evidence is abundant, recoherence may be due (1) fusion, (2) mole- 
cular or intra-1nolecular change, brought about during coherence by 
the locally violent surgings at the contact. 

As to fusion, Prof. J. J. Thomson has suggested that the opposed 
spikes formed when the surfaces are torn,asunder may be so fine as 
to be fused together by the small circuit current when the surfaces 
meet again. Without such spikes it is obvious the surfaces would 
be normal, and no spontaneous coherence could occur. Against the 
spike theory it is pointed out that recoherence never recurs more 
than a few times, which indicates some unstable condition of the 
surfaces. The orientation seen in magnetism can be destroyed by 
reversals of decreasing currents, by mechanical shock, and by 
heating. On adopting these methods to destroy recoherence, the 
authors obtained no definite results. 

Recoherence is therefore still unexplained. Two surfaces can be 
pressed together with small but measurable forces by two methods: 
(1) by a boom attached to a galvanometer suspension ; a current in 
the galvanometer regulates the pressure between & wire on the 
boom and a fixed wire, these two forming the contact. (2) By a 
light balance of aluminium rendered only just stable; the pressure 
is regulated by & current in a solenoid, which acts on a magnet 
attached to one end of the balance. Both these methods are used 
by the authors to bring the surfaces into contact and to tear them 
apart again. The forces operating can easily be measured by a 
subsequent calibration. 

Dr. W. WATSON, referring to the fact that when recoherence ceases 
to occur with a direct current it may be re-established by reversing the 
current, suggested that it might be due to the effect of the oscillations 
set up in the circuit at the make and break. 

Dr. C. CHREE asked whether the authors could indicate approximately 
the relative number of cases in which re-coherence failed when the 
current was not reversed, but occurred when the current was reversed. 
He suggested that the fragmentary remains of the bridge which the 
authors described as existing during coherence might sometimes be so 
shaped as to make it easier for the current to pass in one direction than 
the other. 

Prof. TROUTON asked if re-coherence would occur without a current 
running through the contact. He suggested that one side of the contact 
might be a point and the other side approximately plane, so that the 
current would flow more easily in one direction than the other. 

Mr. R. 8. WHIPPLE asked if the effect depended upon the materials. 
In the case of a Callendar recorder, with a boom contact, the contact- 
pieces being made of platinum, it was found that the sensitiveness of the 
instrument depended upon the directlon of the current. 

Dr. R. S. CLAY asked if the reversal of the currrent which established 
re-coherence took place when the substances were in contact. 

Dr. P. E. SHAW, in reply to various questions, said that mere reversal 
of current would not produce the re-coherence phenomenon. It only 
occurs as & sub-permanent effect following coherence, and cannot there- 
fore be attributed to sparking caused by rapid reversals. As to the 
action of platinum and other materials as contact-surfaces, he found 
platinum singularly apt at coherence, but re-coherence has not been 
looked for except in & copper-copper contact. Any explanation offered 
for re-coherence must take account of the observed effects—viz., that it is 
& sub-permanent effect following coherence, is unstable to various 
influences, and arises most often by reversal of current but sometimes 
without such reversal. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E FOURNIER D’ALBE. | 


Cathode Spectra.—The blue line of lithium is broadened in 
the spectra of the regions near the negative element both in 
the arc and the spark spectra. H. Ramage, who discovered 
this effect, has now made some further observations of electric 
sparks in air at ordinary pressure. A quantity of lithium salt 
was fused at the end of a platinum wire forming the spark-gap 
of an induction coil. When the coil was started with this as 
the anode there were frequent bright red flashes. On reversing 
the spark, a bright red colour developed in the flame near the 
cathode. The broadened lines previously described were 
associated with a bright spot of white light observed on the 
salt where the spark touched it. The lithium vapour liberated 
from a hot anode appears to carry a positive charge and thus 
to convey part of the current to the cathode, but the lithium 
vapour liberated from the cathode does not appear to be 
charged. Magnesium, aluminium, zinc, tin and lead give 
bright spots on both electrodes, and there are differences be- 
tween the spectra of these. The spectra of the anode spots 
on magnesium and aluminium contain the “oxide bands” of 
the metals, but these bands have not been observed in the 
cathode spots. An examination of the sparks in a revolving 
1 1 shows that coloured flames actually shoot out from the 
cathode. 


[H. RawacE, Proceedings of the Cambridge Philosophical Society, 
April 22, 1904. 


N-rays from Nerves under Anesthetics—J. Becquerel and 
A. Broca have followed up their researches on the influence of 
anzesthetics on N-radiation from sulphide screens and sand by 
experiments on living animals. They used ether, chloroform 
and chloral, and found that each anesthetic produced charac- 
teristic effects. During the period of excitement which 
precedes anesthesia, the brain was observed to emit N-rays in 
enormous quantities. This was best seen by the weakening 
of the rays on passing the sensitive screen over a suture of the 
skull, when there was a decided diminution of brilliancy. On 
further application of the anesthetic the emission of N-rays 
ceased, and shortly afterwards the N’-rays began to appear, 
shown by the screen increasing in brilliancy on passing a 
suture. In the case of ether, the latter rays only appear when 
the life of the animal is in danger. In the case of chloroform, 
the N’-rays appear during the whole duration of profound 
narcosis, even in cases where the animal awakes of itself. In 
the case of chloral, the N’-rays appear still earlier. As a 
general conclusion, the authors state that the total disap- 
pearance of radiation from the nerve centres during several 
minutes is a sure sign of death. 

[BECQUEREL and Broca, Comptes Rendus, May 24, 1904.] 


Electrical Vibrations in Simple Circuits.—J. A. Pollock has 
compared the periods of electrical vibrations connected with 
narrow rectangular closed circuits with those of the oscillations 
associated with straight wires and with open and closed rings. 
The method adopted was to discharge a condenser in the neigh- 
bourhood of a narrow rectangular closed circuit. Oscillatory 
currents were thus sct up in the rectangle, which, in turn, 
induced others in the third circuit of the required shape. 
Observations of the amplitudes of the disturbances in the cir- 
cuits were made with Rutherford’s magnetic detectors, while 
the dimensions of the circuits were adjusted, step by step, 
until finally all three werein tune. The length of a circuit of 
any shape could thus be found which had the same period of 
electrical vibration as that of a given rectangular narrow closed 
circuit. The author gives a number of tables and curves illus- 
trating the relation between the rectangle and the straight 
line, arc of curve, or closed circle which is equivalent to it. 
The average ratio of perimeter of rectangle to length of straight 
wire was 2°4. The equivalent circular arc was a little larger, 
but in the case of the closed circle the perimeters were nearly 
equal. The author confirms Macdonald’s conclusion that the 
wave-length of the free oscillation associated with open circuits 
is considerably greater than twice the length of the wire. 

J. A. PeLLOCk, Philosophical Maga: ine, June, 1904.] 
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Condensation Nuclei.—If air containing condensation nuclei 
from any source whatever is introduced into a cylindrical 
condensation chamber over pure water, and if the cylinder is 
rotated on its axis more or less rapidly, without further inter- 
ference with the air contained, the charge of moist air will 
soon be found free from nuclei. In view of the fact that the 
bubbling of air through water, so far from de-ionising air, 
actually ionises it, C. Barus and A. E. Watson have further 
investigated the above effect. Nuclei were produced in dust- 
free air by passing the X-rays through a cask of paraffined 
wood. The coronas were viewed through two diametrically 
opposite strips of plate glass. As a rule, the nuclei vanish in 
less than three minutes of moderately fast rotation, say two 
turns per second, the cask being 35cm. in diameter. But 
when the cylinder is rotating so rapidly that the water is held 
up as a smooth sheet against its sides, the time loss in nuclei is 
not much larger than when the cylinder is stationary. When, 
on the other hand, only part of the water is carried round by 
rotation, then the cleansing effect is very marked. The authors 
believe that nuclei are lost by the continued bubbling of air 
through the water. 

[Barus and Watson, American Journal of Science, May, 1904.] 


lonisalion of Air.—C. T. R. Wilson describes a new apparatus 
for the condensation method of demonstrating the ionisation 
of air under normal conditions. It is much larger than the 
apparatus previously described, and the cloud chamber is 
made of brass instead of glass. The expansion producing a 
rain-like condensation in dust-free air was found to be 1:247, 
or slightly less than the values previously found. When the 
expansion only slightly exceeds the critical value, a difference 
of potential of 160 volts entirely prevents the formation of 
drops. When the expansion is made larger, a few drops are 
seen even in the presence of the field. The drops increase in 
number as the expansion is increased. À difference of potential 
of 40 volts between the plates was found to reduce the number 
of drops formed on expansion to seusibly the same degree as 
1,000 volts. Even a P.D. of 2 volts produced a noticeable 
diminution. Expansions capable of catching all the negative 
ions produced drops all of which had fallen to the lower plate 
in less than three seconds. The distance between the plates 
was 47 m. The rate of fall when negative ions alone came 
into action thus did not exceed l:6cm. per second. Treating 
these data by Thomson's method, the number of negative ions 
present, in the absence of an electric field, comes out as less 
than 1,000 per cubic centimetre. This is in agreement with 
the values obtained from the leakage experiments. 

[O. T. R. WILSON, Philosophical Magazine, June, 1904.] 


Dielectric Constant of Water. —O. U. Vonwiller has made some 
experiments with a view of investigating the variation of the 
dielectric constant of water with temperature in the neighbour- 
hood of its point of maximum density. The special object of 
the research was to verify Thwing's alleged maximum in the 


& b 


dielectric constant at that point. The experiments, however, 
failed to reveal any such maximum. They were carried out 
with electrical oscillations having a frequency of about 
25 million per second, produced in a Lecher wire system by 
the oscillatory discharge of a condenser. The arrangement of the 
apparatus is shown in the diagram. A isa condenser consisting 
of two parallel circular brass plates, 30cm. in diameter, con- 
nected to the ends of the secondary of an induction coil. Two 
brass plates are held 8mm. from the plates of A, and attached 
to them are brass wires 30cm. apart. Two bridges of copper 
aa’ and b are placed across these brass wires, and the virtual 
length of the wires is increased by means of a condenser, C. 
(O. U. VoswiLLER, Philosophical Magazine, June, 1904.! 
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THE COMING OF THE STEAM TURBINE. 


Messrs. PARSONS, STONEY and MARTIN’S Paper and that 
of Prof. RATEAU, of which we commence an abstract in 
this issue, bring to a conclusion a sequerce of important 
Papers giving the results of recent tests on various types of 
steam turbines. The interest taken in the use of steam turbines 
in central stations as shown by the discussion which took place 
in our columns last winter, has not been diminished by these 
recent contributions to the subject, and Prof. RATEAU'S Paper, 
as describing a less familiar type, will be read with interest. 
The Institution discussion brought out no points of great 
novelty ; the figures published in the Paper go to confirm the 
good results formerly obtained with the Parsons turbine, and 
show that it goes on its way improving as it grows in size. The 
criticism was mainly directed against the large condensing 
plant required by a turbine as compared with a reciprocating 
engine, and to the increased steam consumption at light loads. 
Despite these objections, the discussion leaves the impression that 
the steam turbine’s growing popularity is based on sure ground, 
for it was notable that the strongest supporters were those 
whose experience of turbines was most extended. To be valu- 
able, any criticism on the use of steam turbines in central 
stations must take into account the steadily-changing conditions 
of modern practice. The growth of the power load has been 
such that it is rare to find a generating set running for 
many hours a day at a small fraction of its full load. 
For a variety of reasons, but principally on account of capital 
cost and working and management expenses, the day of small 
stations and small generating sets is almost past. The large 
stations which are now being built feed large areas, and to do 
this high-pressure transmission must be adopted ; thus one factor 
which helped to decide the most suitable site for a station— 
namely, loss in mains—has become of minor importance. 
Choice of site then becomes less restricted, and is determined by 
such considerations as cheapness, nearness to a plentiful supply 
of water, and convenience of transport of coal. The increasing 
use of polyphase transmission emphasises the importance of even 
turning moment and steadiness of speed. Owing to the inherent 
high speeds of the turbine the designer is enabled to build a 
cheap and efficient alternator, and the troubles met with in the 
design of continuous-current machines do not appear to be insu- 
perable, though there will doubtless be considerable modification 
of those present designs which are copies of slow-speed machines, 
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Change from reciprocating engines to turbines necessarily 
alters the general proportions of a station design. The small 
floor space required by the generating sets leads to designs such 
as that of the Carville power station of the Newcastle Com- 
pany or the Thornhill station of the Yorkshire Company ; 
the space taken by the boilers even suggests a two-storey con- 
struction as most suitable for the boiler house in certain 
circumstances. What has not been so much emphasised is the 
fact that where steam turbines are used there is little 
advantage in extremely high boiler pressures and abnormal 
superheating. The possible efficiency of the turbine is high, 
the principal losses being due to skin friction and leakage ; an 
adiabatic expansion of the steam being practically obtained 
the work available is proportional to log p,/p,, where p, and p, 
are the initial and final pressures. It will be seen, therefore, 
that a reduction of the boiler pressure is of small importance 
compared to a change in the pressure in the condenser; and 
moderate boiler pressures not only tend to the casy working 
of a station but to a reduction in the cost of boiler-house 
equipment. 

The question of condensing plant is one of extreme impor- 
tance, and here the cost of equipment will be increased 
over that required for reciprocating engines. The circulation of 
the large quantity of water which is requisite will often have to 
be performed against a considerable head, and an appreciable 
percentage of the output of the turbine will necessarily be 
absorbed. Owing to the impurity of the circulating water, 
the use of surface condensers is in many cases imperative, 
and, in present-day condensers, a rapid transfer of heat cannot 
take place unless the velocity of the water is increased so that 
eddying takes place. We may look, therefore, to some 
improvement in the design of condensers, but the greatest 
improvement is to be expected inthe air-pump. The augmentor 
described in Messrs. Parsons, STONEY and MARTIN’s Paper 
indicates that there are ways still open of increasing the 
effectiveness of this machine. With regard to jet condensers, 
steady advances have been made, and there seems no real 
reason why good results should not be obtained from the 
use of these. There is, then, hope that some improvements 
will be made in this direction, but the condensing plant must 
always remain an important part of the machine. 

Owing to the fact that the steam consumption per unit 
generated decreases with an increase of load in all turbines, 
the question of overload capacity becomes of considerable 
importance, but the fact must not be overlooked that a turbine, 
unlike a reciprocating engine, has a poor starting torque, and 
if severely overloaded will come to rest, much as an induction 
motor does, and will not restart unless the load be reduced. 
Still it is evident from Mr. MEnZ's recent Paper that steam 
turbines may be relied upon to give loads considerably higher 
than their normal rating, so that, if the size of unit be carefully 
chosen, no turbine need be run at a light and inefficient load. 
It may be mentioned, however, that, in comparing the various 
types of turbines, the impulse type has a distinct advantage 
for light loads, as the steam consumption at light loads is 
increased by a smaller amount than with the other type. 

Probably the most important consideration of all is that of 
cost. Not only is there an economy in the building, but for 
large units the turbines themselves are cheaper than recipro- 
cating engines. The success of turbines constructed with 
large clearances, and without the need of fine workmanship, 
leads one to hope that the present price of turbines may 
be still further reduced. Modern tendencies in central 
station practice are towards a reduction in the capital cost 
of main and auxiliary plant. That the steam turbine does 
this is the strongest reason for its adoption. 


HIGH-SPEED ELECTRIC RAILWAY EXPERIMENTS 
ON THE MARIENFELDE-ZOSSEN LINE.* 


BY ALEXANDER SIEMENS. 


. On September 4, 1901, Mr. O. Lasche, of Berlin, read a Paper 
on A High-speed Railway Car before the Engineering Conference 
in Glasgow, which has been published in Vol. XXXI. of the Journal 
of this Institution. Since that time three sets of experimental runs 
have been made with high-speed cars on the military railway between 
Marienfelde and Zossen, near Berlin, which had been equipped elec- 
trically for the purpose, and last autumn speeds of over 200km. per 
hour were attained. Although further experiments are in contem- 
plation, it may not be out of place to give a short history of the 
trials and of the preparation for them, as the main objects of the 
investigation have been accomplished. 

The English patent 10,926/86, ‘‘ Improvements in the application 
of Volta Inductors or Secondary Generators for distributing elec- 
trical energy and for regulating alternate-current motors, more 
particularly applicable to electric railways," communicated by 
Siemens and Halske, Berlin, forms a convenient starting point for 
such & narrative, as the Zossen experiments may be considered the 
latest link in the chain of development of the ideas enunciated in 
that patent. It is pointed out in the specification that the use of 
Volta inductors or secondary generators for transmitting electrical 
energy offers the advantage of enabling a much higher tension to be 
employed than is possible with transmission by continuous currents, 
so that considerable energies can be transmitted through great dis- 
tances by means of comparatively small conductors, while. at the 
same time the regulation of the power of motion is capable of being 
effected much more easily." About the method of using the trans- 
formers in connection with electric railways, the specification 
suggests either to place them on the carriages or at certain distances 
apart along the line of rails. In the first case the primary coils are 
connected b rolling or sliding contacts to the conductor extending 
alongside the rails, which conveys alternate currents of high tension 
thereto; while in the second case the secondary coils of the trans- 
formers would supply low-tension currents to the working conductor 
and thence to the motors on the carriages. As motors, dynamo 
machines that can produce continuous currents are recommended, 
and various methods of regulating them are described. The results 
obtained with such motors at that time were, however, not very 
encouraging, chiefly on account of the high frequency of the cur- 
rents employed, and no important practical steps were taken until 
the three-phase motors began to occupy the attention of electrical 
engineers. 

In March, 1892, Mr. Wilhelm von Siemens gave instructions to 
have a short experimental line constructed at the works of Siemens 
and Halske in Charlottenburg, and try a 20 H. P. three-phase motor 
onit. The line was 360 metres long, with a curve of 40 metres 
radius and 70 metres long about the centre, the whole line being 
practically level. The current was supplied by a 50 H. p. three-phase 
machine, type R. 82/26, and between two tetminals of the same a 
difference of potential of 500 to 600 volts was kept constant. At 
the end of July the motor car was finished, and it was successfully 
tried on August 2nd, when loaded with 3,000kg. At ee the 
motor was connected triangle fashion, and afterwards star lon, 
running 1,400 revs. per min. when the car was travelling at a speed 
of 225km. per hour. The movement was transferred from the 
motor to the wheels by worm gear at the rate of 11 tol. Encouraged 
by the results, Messrs. Siemens and Halske formally applied, on 
October 29, 1892, to the Government for permission to equip from 
40km. to 50km. of some imperiel railway near Berlin, in order to 
investigate experimentally the possibility of working the ordinary 
railways by means of electricity. They proposed to place trans- 
formers along the line, from which a low-pressure current would 
be supplied to the cars, and they explained their desire for such a 
long line by their intention to run the cars at a speed of from 
60km. to 70km. per hour. On November 12, 1892, the Government 
declared its readiness to take the proposalinto serious consideration 
after the experimental line had been inspected by experts. Their 
visit took place on December 2nd, but on December 22nd the appli- 
cation was declined, as the experts had not been satisfied with the 
method of collecting the current from the conductor along the line. 
In the experimental line two overhead wires were used, the rails 
forming the third conductor, and the Government experts, as well 
as some of the engineers of Messrs. Siemens and Halske, considered 
such a system as inapplicable to full-sized railways. The conse- 
quence of this attiude was another long pause in the development, 
until five years later, when Mr. Wilh. von Siemens initiated further 
experiments, in which, however, high-tension currents were to be 
supplied to the car. His view was that, for great distances, the 
weight of the collectors had to be kept as low as possible, and that 
they would, for this reason, not be suitable to carry heavy currents ; 
consequently, the tension had to be kept as high as circumstances 


* Paper read before “be Institution of Electrical Engineers on May 26th. 
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would permit in order to allow sufficient energy being transmitted 
to the car. 

A waste piece of land near Gross Lichterfelde was placed at the 
disposal of Messrs. Siemens and Halske by the parish, and they 
built a short line, about 1,800 metres long, of normal gauge, in 
1898, equipping it with three overhead conductors for three-phase 
current of either 750 or 2,000 or 10,000 volts. At first the con- 
ductors were carried by insulators, each fastened to a movable 
wooden arm, and the current was collected by a horizontal bar, 
turning round a horizontal pivot and pressed by & spring from above 
against the conductor. When the speed of running was increased, 
these horizontal burs jumped at the insulators and caused so much 
sparking that this arrangement had to be abandoned. In rebuilding 
the line the three conductors were placed vertically one above the 
other, at a distance of 1 metre, and the insulators to which they 
were attached were supported by an elastic cord stretched between 
the two ends of a channel iron bent in the form of an ellipse and 
fastened to the poles. The collectors were also modified, each con- 
sisting of a horizontal arm, turning round a vertical pivot, and 
carrying a vertical bow sliding along the conductor, & spring press- 
ing the arm against the conductor. This arrangement was 
eventually found satisfactory for the highest speeds attained. 
While it was possible to settle by the experiments on this short line 
a suitable form of collector and a reliable construction of the over- 
head conductors, it became obvious that for trials at greater speeds 
the assistance of the railway department of the Government was 
indispensable. In the course of negotiations to obtain this the scope 
of the proposed trials was widened in so far that the co-operation of 
other firms was secured by the formation of the Studiengesell- 
schaft fuer elektrische Schnellbahnen, on October 10, 1899. This 
syndicate consists of the Deutsche Bank, Delbrück Leo & Co., 
National Bank, Jacob S. H. Stern, A. Borsig, Phil. Holzmann, 
Frederich Krupp, v. d. Zypen and Charlier, Allgemeine Elektricitiits 
Gesellschaft, and Siemens and Halske. The War Office placed 
their single line between Zossen and Marienfelde at the disposal of 
the syndicate, and the president of the Imperial Railway Office 
became its chairman. Each year the syndicate has published a 
report of the trials of the preceding year, and all the data given in 
this Paper are taken from these official reports, unless another 
source of information is specially mentioned. 


The permanent way of the military line consisted of rails weigh- 
ing 33°4kg. per metre, placed on iron and partly on wooden sleepers, 
and its condition was such that no greater speed that 80km. per 
hour was allowed on it. In the first instance this was improved 
by relaying about 800 rails of 12 1netres each, increasing the number 
of sleepers by 4,000 and adding broken stone ballast to the extent 
of 4,000 cubic metres. This work was finished and the lino, 28km 
long, ready for the trials on September, 8, 1901, when the official 
inspection was satisfactory. At the same time electric contacts, to 
be actuated by the wheels, were placed at 500 metres distance from 
each other all along the line, and a registering apparatus at Mahlow 
station was connected to them, so that the speed of the cars could 
be verified there. The overhead conductors along the line were 
constructed by Siemens and Halske practically in the satne way as 
the line at Gross Lichterfelde, with a device added to earth the line 
in case a conductor should break. At every insulator a metallic loop, 
about 30cm. in diameter, extending horizontally towards the pole, 
is connected to the conductor, and a vertical copper wire passes 
through tne centre of the loops, the copper wire being efficiently 
connected to the running rails and through them to the zero point 
of the three-phase generators, the rails being, in addition, connected 
to motal earth plates at intervals of 1km. Any interruption of a 
conductor brings it, therefore, at once into contact with earth, and 
prevents any accident by shock from the falling conductor. The 
efficiency of this arrangement was tested, both intentionally and by 
an accident, when the conductor fell on an official, but in both cases 
the earthing served as an absolute protection. The line is fitted at 
every kilometre with means of adjusting the strain, kept at about 
1,000kg., and with lightning dischargers of the horn pattern. Ata 
distance of about 1km. from Marienfelde (8:5km.) the feeding line 
from the generating station Oberspree, 18km. distant, and built by 
the A.E.G., is joined to the line along the railway by a main switch. 


Two carriages were built for the trials by v.d. Zypen and Charlier 
of Cologne, constructed and fitted as corridor carriages in accordance 
with the rules of the German Railway Union. One of these cars, 
called ** A,” was furnished with its electrical outfit by the Allgemeine 
Elektricitäts Gesellschaft, and has been described by Mr. Lasche as 
stated above, while the other was fitted out by Siemens and Halske, 
and has been described by Dr. Reichel (Elzktrotechnische Zeitschrift, 
1901, p. 671); in the reports the latter is called “ S." Both cars 
carry the collectors, tested and approved of in the experiments of 
Siemens and Halske at Lichterfelde, with this modification, that in 
the A" car each collector is carried by its own standard, while in 
the “S” ear one standard carries all the three collectors. There 
are two groups of three collectors on each car. These cars were 
delivered on the experimental line in the beginning of September, 
1901, and at first wore drawn by locomotive so as to ascertain 


whether all their parts, especially the brakes and springs, were 
properly adjusted, and to study the mechanical behaviour of the 
collectors and conductors. Observations were also made as to the 
relative movements of the bogies and the carriages. A final inspec- 
tion was made on October 1, and the permission to start running 
the cars by electricity was given on the following conditions :— 

1. The trials may be commenced at a speed of 100km. per hour. This 
may afterwards be increased to 120, 140 and 150km. per hour, and sub- 
sequently at increments of 10km., provided that before increasing the 
speed an official inspection shows that the permanent way, the rolling 
stock, and all other apparatus have given no trouble at the last speed. 

2. Level crossings are to be closed all along the line before runs at 
more than 100km. per hour are commenced, and proper catch-nets should 
be fitted under the conductors at the level crossings. 

8. Experiments should at once be made to ascertain whether the electric 
instruments of the State railway and of the military railway are in any 
way affected by the working of the electric cars or by any breaking of the 
conductors. 

4. The time table for the runs is to be agreed with the Direction of 
the State Railway, running alongside the military railway, and the 
station masters from Marienfelde to Zossen are to be advised on what 
days trials at speeds of more than 100km. per hour are to take place. 

5. The conductors must not be charged with electricity, apart from the 
time table, except at times sanctioned and announced to the railway 
authorities by the syndicate with & view of trials on the shunting rails. 


At the trials the following rules and regulations had to be 
observed :— 

(a) By permanent-way officials :— 

1. The trials and electric tests take place only between 8 a.m. and 
11:30 a.m. Except during this time, the main switch at 85km. must be 
open. 

Pt is to be kept under lock and key, which is in the custody of the 
representative of the syndicate. 

2. Due notice of ithe time of the trials is to be given to all stations, 
Marienfelde to Zossen, and to all officials, including navvies, and no 
work is to be carried on during that time which might occasion contact 
with the conductors, nor is anybody allowed during that time to remain 
directly underneath the conductors or to lean against the posts. 

3. As soon as the departure of a trial-car has been announced by gong 
signal, all gates at level crossings have to be olosed, and the officials have 
to remain outside the gates until the trial-car has passed. 

4. If a conductor breaks during a trial, nobody should touch the fallen 
ends until reliable advice has been received that the current has been cut 
off. Should the conductor break during the time the current is off, the 
ends should be placed out of the way of the ordinary traffic, and notice 
should be giveu to the inspector. 

5. If any irregularity of the posts or of the conductors is noticed, the 
inspector should at once have this put right, or cause the syndicate to 
remedy the defect. 

6. The permanent way between Marienfelde and Zossen is to be care- 
fully inspected every day after the close of the trials, and any important 
irregularity 1s to be reported to the inspector, and no further trials must 
be run until the permanent way has been repaired. 

7. To the stations, to the inspectors and to the guards of level crossings 
a copy of the pamphlet First Aid for Accidents Caused by Electricity 
is to be handed. 


(L) For trial runs :— 


8. When tria‘s at a speed exceeding 100km. are to be run, the repre- 
gentatives of the military railway and of the State railway at Marienfelde 
have to be informed the day before. 

9. On the days of the trials the main switch at 8:bkm. may be closed 
after 8 a.m. The representative of the syndicate will permit the con- 
ductors to be charged when all work on the cars has been finished and all 
other preparations are complete. He then, with the consent of the 
engineer in charge of the respective electric company, will have the 
collectors brought into contact with the line, afier a signal by a loud 
gong has been given in the shed. 

10. As soon as the conductors are charged, nobody is allowed or: the 
roof of the cars, and after the collectors are in contact with the line no 
further work must be done on the cars in connection with their electric 
fittings or with their bogies. Offenders against this rule to be removed 
from the shed, and will not be re-admitted. 

11. Should it become necessary, after the conductors have been 
charged, to work at the bogies or at the electric apparatus of a car, the 
collectors are to be carefully removed from the conductors and locked in 
that position in such a manner thatno unauthorised person can move them. 

12. Due care must be taken that the line and the level crossings are 
properly guarded before a run at a speed exceeding 100km. pe. hour is 
commenced. 

18. A commissary of the military railway, the representative and at 
least one other member of the syndicate, the engineer-in-charge and a 
fitter of the respective electric company, the driver on duty and the car 
inspector should be present during each trial run. 

14. The apparatus for starting and stopping the car must only be 
handled by the engineer-in-charge or by the driver. 

15. A portable telephone is to be carried, so that in case of accidents a 
communication with the adjacent stations can be established with the 
help of the two lowest wires of the military telegraphs. 

16. Before the commencement of each run the representative of the 
syndicate and the engineer-in-charge will settle the speed and the brake 
trials of the run. 

17. At each trial sand and water, for extinguishing fire, are to be 
carried, together with such tools as may be wanted for slight repairs. 
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18. When the run is interrupted, owing to a defect observed on the 
car, the collectors have to be removed from the conductors before an 
investigation takes place. | 

19. During the run the driver should note any places where the car 
does not run smoothly, and should inform the representative accordingly. 

20. Should a fuse melt at the generating station, Oberspree, it should 
at on^e be replaced, but if it blows again nothing further should be done 
until telephonic communication has been established. 

21. After completing the trials for the day the car inspector should 
minutely inspect the car and remedy any defects. Particular attention 
should be paid to the state of the axles, the tyres, the bearings, the 
springs and all parts of the pneumatic and hand brakes. A similar 
inspection of the electrical apparatus is to be carried out by the engineer- 
in-charge of the respective electric company, and the conductors along 
the line are to be examined by an engineer of Siemens and Halske. 

22. In the car a copy of the pamphlet “ First Aid for Accidents Caused 
by Electricity ” is to be exhibited, and all notices concerning the touching 
of apparatus, entering the cars, &c., are to be strictly followed. 

On October 8 and 4, 1901, the conductors along the line were 
officially inspected and tested under pressure, and on October 7th 
the electric current was for the first time turned on to the cars. 
The technical committee of the syndicate had settled on September 
24th that the trials should be undertaken in such a manner as to 
ascertain— (1) The highest safe speed on the line. (2) The proper 
construction of the permanent way. (8) The most advantageous 
construction of the car. (4) The most suitable electrical outfit. 
(5) The amount of energy at the various speeds. (6) The cost of 
working. 

To obtain the necessary data, each car has been fitted with 
the following instruments:—(1) A speed indicator for the driver. 
(2) A speed-registering apparatus. (8) An acceleration indicator. 
(4) A voltmeter. (5) An ammeter. (6) A wattmeter. (7) A phase 
indicator. (8) A pyrometer. (9) Air-pressure indicators. 

The speed indicator registers the kilometres per hour, and is 
checked by the speed-registering apparatus on the car and by the 
instrument at Mahlow station, where the position of the car is 
indicated every 500 metres by the wheel contacts along the line. 
Of the greatest importance are the observations in connection with 
the brakes, both as regards the time and the distance taken to 
bring the car to a standstill after it had attained certain speeds. 
At the generating station in Oberspree, suitable instruments for 
registering volts and amperes were connected to the feeder, so as to 
check the apparatus on the cars. Four sets of trials were to be run:— 

(1) Starting and braking experiments up to a speed of 100km. per hour. 
The generating station to supply current at 25 periods and the motors to 
receive current only long enough to attain the prescribed speed, when the 
current is to be cut off and the brakes are to be applied. (2) Running at 
an equal speed, with current of 25 periods, first from station to station 
and afterwards along the whole line, with resistances in circuit so as not 
to exceed the prescribed speed. (3) Similar experiments as under (1) and 
(2), but with currents of higher periods for speeds from 100km. to 130km. 
per hour. (4) Running with currents of 45 periods at speeds exceeding 
130km. per hour, 

The two cars were to be used on alternate days, and no increase 
in speed was allowed unless everything had worked satisfactorily at 
the last speed. 

On October 8, 1901, the '* S" car made its first run between the 
car shed and 10 ökm., but while the current was on the signalling 
apparatus of the State railway and of the military line were 
sufficiently affected to require the construction of metallic returns 
along the whole line. This was finished in time for the regular 
rans of both cars to commence on October 14th, and they were con- 
tinued until November 30th, with the exception of 12 days, during 
which the permanent way had to undergo extensive repairs. 
During these trials the cars ran about 3,000km., of which 2,200km. 
were under current, and for 800km. the cars were pulled by loco- 
motives before any current was used. The first two sets of experi- 
ments were carried out according to programme, and dealt with 
speeds up to 130km. per hour, and they were principally utilised to 
ascertain the rate of acceleration and the data of braking. During 
the third set the speed was gradually increased until the S " car 
reached a speed of 160°2km. per hour on November 5th, while the 
railway officials made an inspection of the line in accordance with 
the regulations governing the trials. Even at a speed of 140km. 
the running of the cars became irregular owing to the condition of 
the permanent way, and at higher speeds the rails were bent and 
their level was so much disturbed that the speed of the subsequent 
runs had to be restricted to 180km. per hour. It was, however, 
possible to make valuable measurements of the energy required, 
and the working of the collectors and conductors could be observed 
with currents of 48 periods and 18,500 volts. About the behaviour 
of the various component parts the report of the syndicate enters 
into great detail, of which a short summary only is given. 
At the generating station the steam dynamo and transformers 
worked quite satisfactorily, and supplied current of 25 to 50 
periods and 6,000 to 14,000 volts. The feeder consists of four 
conductors, each of 50 sq. mm. section, the fourth conductor con- 
necting the running rails to the zero point of the two transformers. 
The conductors along the line, constructed as described above by 


Siemens and Halske, have given no trouble whatever, even in heavy . 
rain or hoar frost. One of the most important problems—namely, : 
to ascertain how large quantities of energy can be transferred from 
a standing conductor to a rapidly moving car—has been successfully 
solved by the construction of the conductors and of the collectors, 
both of which were the outcome of the experiment at Gross Lichter- 
fielde. Both carriages, built by Van der Zypen and Charlier, ran in . 
& very satisfactory manner, and ran steadier at a speed of 120km. 
to 180km. per hour than an ordinary corridor train carriage at 
90km. per hour. At higher speeds the irregularities of the per- 
manent way made the running dangerous. In the two articles 
mentioned above the electrical arrangements of the two cars are 
described in detail. 
The report of the syndicate makes the following observations :— 
(a) It considers the switching arrangements of the * S" car more 
complicated than those of the A" car, and suggests for both cars 
that it should be possible from either end to set both groups of 
collectors simultaneously. (5) The transformers in both cars are 
cooled by air, and have worked well during the trials. In car * S," 
after running 280km. in succession, necessitating 14 accelerations 
to a speed of 120km. per hour, the temperature of the transformers 
was only 25 C.; they were, therefore, considered sufficiently large 
to stand long runs, especially as they worked well with 12,000 to 
13,000 volts. On the other car the transformers were much lighter, 
but they were never overheated, only on November 19th a primary 
coil was short-circuited by a current of 12,000 volts. After that date 
currents of no more than 8,000 volts were permitted, so that the 
point could not be settled whether the transformers on this car could 
be used for long periods with high voltages. (c) Each of the motors 
on both cars is designed for 250 m P., the “A” car motors taking 
current at 435 volts, and the ** S" car motors 1,150 volts, while the 
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pressure in the secondary circuit is 650 volts when standing still 
and during acceleration. No difference in running was experienced, 
although the motors on the ** S" car are rigidly fixed to the axles of 
the wheels, while the motors on the A car are carried by the 
bogie frame and drive by an arrangement of springs. The report 
prefers the latter arrangement, and suggests trying a third method 
—driving the wheels by connecting rods. (d) The switches and 
resistances present another feature in which the electrical arrange-- 
ments of the two cars differ; on the “A car liquid resistances were 
employed, regulated by pumps, while metallic resistances were 
carried on the S" car. Both arrangements gave no trouble during 
these trials. The metallic resistance switches are more complicated 
than the others, but they work faster. Of great importance are the 
results obtained while accelerating and during the retardation of the 
cars. The acceleration varied with the demand on the generating 
station and the motors, as was to be expected. To obtain a speed 
of 100km. per hour the distances travelled varied from 2,000 to 
3,200 metres, and the times from 188 to 220 seconds. These figures 
correspond to an average acceleration of 0°18 to 0:2 metre per 
second, and correspond to 700 H.P. to 1,000 H. p. As the motors are 
capable of exerting up to 8,000 H.P. during acceleration, this might 
have been increased correspondingly, but the generating set was 
not powerful enough to supply the necessary current. For trains 
intended to travel long distances without stops the rate of accelera- 
tion is, however, of less importance than the action of the brakes on 
which the safety of the service depends. Both cars were fitted with 
a Westinghouse quick-acting brake, hand-brakes and an electric 
brake acting by reversing the currents through the motors. The 
“A” ear had, in addition, an accumulator battery, the current from 
which could be sent through the three-phase motors. A great ey 
trials with these brakes are reported which are not important enoug 
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for recording in detail, as the brakes were not satisfactory, but a few 
curves are reproduced in Fig. 1, showing the results. In Fig. 2 the 
decrease of speed is shown when the A car was left to itself after 
attaining a speed of about 106km. per hour. The wind at the time 
was W.N.W. and had a speed of 11:4 metres per second; it offered, 
therefore, less resistance during the run from Marienfelde to 
Rangsdorf than in the opposite direction. 
Very numerous observations were made about the consumption 
of energy both in the generating station and on the cars, especially 
during the last set of runs. For this purpose readings were taken 
at the switchboard in the generating station every 10 seconds of the 
volts, amperes and watts, and the periodicity of the current was 
checked by the number of revolutions of the generating set. On the 
cars amperes and volts were read at intervals of from 15 to 80 
seconds. The measurements at the station were the most accurate, 
as the instruments there were not exposed to the vibrations unavoid- 
able on the cars. After making the observations they had to be 
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corrected, as the instruments were only correct at a certain 
periodicity. Numerous further measurements were taken, and the 
following table gives the average result of the power required at a 
constant speed :— 


| Efficiency of Consumption of 
Speed. TIMES d steam. 
Mes- | Mea- Ke. per B.H.P, per hour 
Car. Km Aes sured ae Car py Pee — — 
per ſat fesd - at car itself. At flywheel 
hour. ing l- ed yA a SER 2 e of steam 
point. | lector. o | wheels. engine. 
“A”! 118 | 478 | 455 | 897 | 87 | 83 | 584 46 
«87», 115 | 431 | 405 | 341 | 84 79 6:12 


The report does not consider these figures reliable enough for 
commercial deductions, partly because the instruments were not 
properly calibrated for the varying periodicity of the current, and 
party because the motors in both cars were working very much 

elow their rated output. 
(To be continued.) 


SOME PROPERTIES OF ALTERNATORS UNDER 
YARIOUS CONDITIONS OF LOAD.* 
BY A. F. T. ATCHISON. 
(Continued from page 237.) 


ASYNCHRONOUS MACHINES. 

There is an important type of generator which has recently 
received considerable attention, and which on account of many 
valuable properties may be expected to play an important part in 
alternating-current practice in the future. This type is the asyn- 
chronous, or, as sometimes called, the induction generator, which 
differs fundamentally from the synchronous machine in having a 
frequency not perfectly synchronous with the speed of rotation, but 
being (at constant speed) to & certain extent dependent on the load. 
_ In ita simplest form the asynchronous generator is an ordinary 
induction motor with the rotor mechanically driven above syn- 


* Abstract ofa Paper read before the Birmingham Local Section of the 
Institution of Electrical Engineers on April 20th. 


chronous speed. Under these conditions it is well known that the 
machine acts as a generator and can supply electrical energy from 
the stator terminals. 

The general equations for the induction machine giving the 
relation between torque, power and speed are of the form 

_ E,?R,S . E,?R,S(1—S) 
T Ry Se and P Bj t Sg 

where 8 is the slip expressed as a fraction of synchronous speed. 

As in the case of the asynchronous motor the region of the curves 
with & greater slip than that corresponding to maximum torque 
represents a condition of instability —i.e., the torque diminishes 
with an increase of slip-—so that within the range of working con- 


. ditions the properties of the machine are best studied as functions 


of the output rather than of the slip (Fig. 17). 

Such a machine has properties altogether different from the 
ordinary synchronous generator. In the first place, to generate at 
constant frequency, the speed must increase slightly with the load 
just as in the case of the induction motor the speed decreases with 
the load, and, conversely, if driven at constant speed, the frequency 
will fall slightly with increased load owing to the necessity of a 
larger “slip” (which, of course, is negative in the asynchronous 
generator). 

Further, the asynchronous machine has a definite power-factor 
for every load, and unless the power-factor of the external circuit is 
adjusted to this value, the induction generator cannot operate. 
Bearing in mind that in the case of the induction motor the current 
must lag behind the terminal P.D., and therefore lead in respect to 
the (counter) E.M.F., it will be seen that the induction generator 
can only operate on a circuit which takes leading current, and 
whose power-factor varies with the load to the exact extent re- 
quired by the generator. If the value of the power-factor of the 
external circuit be too high (so that the leading current is insuffi- 
cient for the generator at that load) the machine wil] not excite 
and cannot operate, whereas if the power-factor of the external 
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circuit be lower than that required by the machine it will excite 
itself and raise its volage until by magnetic saturation (and there- 
fore decreased permeability) the exciting current required is equal 
to the amount of wattless leading current in the external current. 

The requisite conditions could not be realised in practice, and it is 
therefore necessary to have a synchronous machine connected to the 
stator terminals which can supply the necessary leading current to 
the induction generator, and secure the necessary stability of opera. 
tion. The “exciter” may be a synchronous generator, in whic 
case the current it supplies will be lagging with respect to its own 
E.M.F., or a synchronous motor running lightly may be employed, 
in which case the induction generator E M.F. will rise until 1t is 
sufficiently below the counter E.M.F. of the synchronous motor to 
enable the latter to take the requisite leading current. 

If the external circuit be inductive, the voltage of the generator 

will fall until the synchronous motor takes more leading current, so 
that the conditions of total power-factor required by the induction 
generator are satisfied; similarly, the voltage of the system may be 
maintained constant by regulating the excitation, and therefore the 
E.M.F. of the synchronous machine. 
If the load is non-inductive, the amount of leading current 
required will be less than in the case of an inductive load, to give 
the same total power-factor for the generator to operateon. Similarly, 
if a load takinga leading current can be secured, the amount of current 
passing to the synchronous machine will be further reduced, until, 
when the power-factor of the load becomes exactly that required by 
the generator at that output, the synchronous machine could be dis- 
pensed with, except in co far as it is required to secure regulation 
of voltage and stability of operation. 

It would be out of place in the present instance to go into the 
mathematical theory of the asynchronous generator, but a diagram 
showing the relation of the various quantities concerned will make 
the operation of the machine more clearly understood. It has been 
urged that the operation of asynchronous machines cannot be repre- 
sented by vector diagrams, since the frequency of the rotor currents 
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and E.M.F.s is not the same as that of the stator or primary cur- 
rent, except at standstill; this objection, however, is not valid, 
because in their reaction upon the stator the rotor currents are of 
primary frequency whatever be the speed of rotation, since the sum 
of the “ slip " frequency and actual speed of the rotor conductors is 
always equal to the primary frequency. It must be borne in mind, 
however, that the relative speed of the rotor conductors and mag- 
netic flux determines the E.M.F. induced in the rotor, and also that 
the reactance of the rotor at any speed is its reactance at standstill 
multiplied by the (percentage) slip at that speed. 

Taking a vector, OF (Fig. 18), to represent the flux common to 
both stator and rotor circuits, in quadrature and lagging behind this 
is the E. M. F. E, induced in the stator and E, (proportional to the 
slip and therefore of negative sign) the E.M.F. induced in the rotor 
winding. 


Fie. 18.—Vector DIAGRAM or SIMPLE ASYNCHRONOUS GENERATOR. 


The rotor current is given by the vector OI, lagging behind OE, 
by the angle tan — pL,/R, where pL, is the leakage reactance of the 
rotor winding at the speed considered. In phase with OI, is the 
magneto- motive force corresponding to it, and may therefore be 
represented by OM, (to a suitable scale of ampere-turns). The 
mutual flux OF is produced by the combined effect of rotor and stator 
ampere-turns, and, therefore, for the generator to operate it is clear 
that the stator current must have some such phase relation as OI, 
which is ahead of OE, in phase. The terminal voltage OV, is 
obtained by subtracting from OE,, the vector of E.M.F. consumed 
by the stator impedance OZ, which is made up of its two com- 
ponents OR,, the resistance drop in phase with OI, and the E.M.F. 
consumed by stator leakage reactance (of full frequency) OX, in 
quadrature behind OI. 


vi I, 0 
Fia. 19. 


The angle V,OI, then represents the phase difference which 
must exist between stator current and terminal voltage, and hence, 
if the load is such as to give a phase difference of less than this 
angle, it is necessary to employ, in addition, some apparatus which 
can furnish the requisite contribution of leading current which will 
combine with the external load current to give, as the vector sum, 
OI, the stator current. This additional source, as explained above, 
may be a synchronous generator or a synchronous motor connected 
to the stator terminals. Static condensers have been tried, to effect 
the same object ; but as their power-factor is independent of the 
impressed voltage, such an arrangement is unstable and affords no 
means of voltage regulation. 

The necessity of employing a synchronous machine in conjunction 
with an asynchronous generator is, in fact, a sufficient disadvantage 


P.D. 


FIG. 20. 


Fio. 21. 


to prevent the commercial adoption of this form of generator; not 
because there is any inherent objection to such a combination in 
Heelf, but because the size of the synchronous machine (which may 
be. looked upon as the exciter” for the induction generator) may 
have to be considerable in comparison with that of the generator 
itself; although contributing no power to the external load, and, 
moreover, the synchronous machine itself requires the usual direct- 
current machine and accompanying plant for its own excitation. It 
is easy to see that even on a non-inductive external load, and more 
especially on an inductive one, that the magnitude of the leading 
current farnished by the synchronous exciter may be great in com. 
parison with the external current; thus, considering the stator 


current of the induction generator and the terminal P.D. to be 
represented by the vectors OI, and OV, (Fig. 19), as before, then, if 
the external load is non-inductive, the vector of external current 
OI, will be along OV,, and the current flowing in the synchronous 
machine will be given by the vector difference of these—i.e., OI, 
(Cos V,OI, is the power-factor of the synchronous machine, and 
therefore V,OI, can never exceed 2/2.) If the external circuit is 
inductive the conditions are even more unfavourable. In fact, at 
light loads, when the power-factor (cos V,OI,) of the induction 
generator would be small, the current in the synchronous exciter 
might considerably exceed that of the external load. 

Figs. 20 to 28 are some oscillograms showing clearly these pro: 
perties of the asynchronous generator. 

Fig. 20 shows the conditions when there is no external load, and 
shows the almost wattless leading current taken by the three-phase 
synchronous motor (running light and acting as the “ exciter "). On 
putting on a small non-inductive load on the external circuit the 
total current supplied by the generator takes the form shown in 


Fio. 22. 


Fic. 23. 


Fig. 21, increasing in magnitude and coming more nearly in phase 
with the P.D. On further increasing the non-inductive load the 
total current from the generator becomes still more nearly in phase 
with the P.D. (Fig. 22), owing to the increase of power-factor of 
the induction machine when loaded; but the generator still has to 
supply a leading current to its exciter ” similar to that shown in 
Fig. 20, only increasing also in magnitude. If we subtract this 
leading current from the total current coming from the generator 
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Fic 24.—CURVE3 FROM EXPERIMENT. ASYNCHRONOUS GENERATOR. 


6 Amperes 


we get the current wave (curve D) in Fig. 23, which is the current 
in the external circuit and is practically in phase with the P.D. 
The curves of Fig. 24 show how the total current in the generator, 
and that necessary to be supplied to the exciter, vary with the 
external load current; also the increase of speed necessary to main- 
tain the frequency constant—the frequency is best determined by 
measuring the speed of the synchronous machine. A constant 
terminal voltage was maintained by slightly increasing the con- 


\ 


tinuous current of excitation of the synchronous machine. These 
curves show very clearly the great disadvantage of the induction 
generator—namely, the relatively large current in the synchronous 
exciter compared with that contributed to the load. That in the 
case of a highly inductive load this property is still further magnified 
is shown by Figs. 25 to 27, which show the current waves under these 
conditions. Fig. 25 is the total current from the generator, Fig. 26 
the current taken by the synchronous machine, and, by subtraction, 
curve D in Fig. 27 gives the current in the highly inductive load. 
Although a load of almost zero power-factor would never occur in 
practice, these curves are interesting as showing how the “ exciting” 
current can considerably exceed the load current when the latter is 


Fra. 26. 


FIG. 25. 
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inductive. (External load current, total generator cur., ent, and 
synchronous exciter currents being in this case 10˙1, 6˙0 and 14:5 
amperes respectively.) The explanation of this has been given above 
in the vector diagrams of operation. 

In spite of the disadvantage possessed by the simple asynchronous 
generator in being unable to supply the wattless component of 
current to an inductive load, such machines possess the very 
valuable property of being free from all troubles in connection with 
hunting when running in parallel. In the first place, they require 
no exact synchronising, and may, in fact, be switched into cireuit 
when running considerably below normal speed; in this case the 
machine will merely take current from the 'bus bars and run as 
an ordinary asynchronous motor, and may be gradually speeded up 
until taking the desired share of the load. Exact governing of the 
prime movers is no longer of importance in the case of this class of 
generator, as the amount of load furnished by the machine depends 
simply upon its excess of speed above synchronism, and therefore is, 
to a certain extent, a self-governing arrangement. 


Fic. 27. 


Any small change in speed does not give rise to the large fluc- 
tuations and cross currents" which occur in the case of synchro- 
nous generators running in parallel, but merely alters the proportion 
of the load contributed by the machine without upsetting the 
stability of the combination. This inherent property of the asyn- 
chronous generator is of the utmost value for central station 
work, and if the objections pointed out above, in reference to the 
* excitation," could be overcome, such machines would present 
themselves as formidable rivals to the standard synchronous 
generators of to-day. 

( To be continued.) 


ROYAL COMMISSION ON LONDON TRAFFIC. 


CONCLUSION OF THE EVIDENCE. 


Friday, June 3. 

Mr. EDGAR SPEYER was called, and said that he desired to deal 
with and reply to certain allegations made by the London County Council 
as to the capitalisation of the Yerkes group of tube railways (see The 
Electrician, Vol. LI., p. 629). The total share and loan capital granted during 
a period of 10 years —viz., 1893 to 1903 for the railways in question —i. e., 
the Baker Street and Waterloo Railway, the Charing Cross, Euston and 
Hampstead Railway, the Great Northern, Piccadilly and Brompton 
Railway and the Edgware and Hampstead Railway—amounted to 
£16,193,000. This represented about £700,000 per mile (if the Edgware 
and Hampstead line, which was only partly a tube, were omitted), 
and he thought that this capitalsiation, so far from being excessive, as 
had been asserted in Mr. Haward’s evidence, was reasonable. The capitali. 
sation of the Central London Railway for 634 miles of railway was about 
£650,000. In this connection he drew attention to the expensive con- 
nections with other railways, which necessitated a large expenditure 
owing to the high price of land. The Central London Company did not 
pay for the land at their great Bank station, and if they had, the cost of 
construction would have. been increased by £90,000 per mile. Many 
other factors increased the present cost of construction of tube railways 
as compared with a few years ago. The equipment was considerably 
more expensive, largely owing to the great use of non-inflammable 
material. Labour cost more and construction work was 30 per cent. 
higher. Further, the raising of capital was more expensive. In giving 
the history of the Underground Company he pointed out that when Mr. 
Yerkes, in March, 1902, owing to the great expansion of the business of 
that company, went to Messrs. Speyer Bros., this firm, having convinced 
themselves that the project was a sound one, did all in their power 
to give it stability and the financial standing. They undertook to 
organise and provide £5,000,000 capital for the Underground Company, 
but stipulated that their firm should nominate the majority of the board 
of directors for a period of not less than 10 years, thus giving them con- 
tinuous control and responsibility until the lines were all built and in 
operation for some years. For this, the three banking houses concerned 
received a commission of 5 per cent. on the capital. The public were 
sufficiently safeguarded by the individual Acts of Parliament relating to the 
separate railways, and the Underground Company had accepted the con- 
ditions attaching to these acts in good faith. As a proof of this, the bankers 
and their associates had already subscribed £12,000,000 towards the 
construction of the various railways in addition to the £5,000,000 referred 
to. In dealing with the probable traftic, he said he considered Mr. Harper’s 
estimates too low. He had taken 200 journeys per head per annum of 
the population of London, which seemed small, for Berlin had 225 and 
New York 320. His own opinion was that if the population of greater 
London should reach 7,000,000 in 1905, which was very probable, the 
requirements for travelling would be 1,400,000,000, which seemed a 


moderate estimate. The tube railways referred to would be able to carry 
327,000,000 per annum, and on the District Railway, 40,000,000 passengers 
more than at present. The suggestion as to the position of the public 
with regard to the enforcement of the statutory obligations of the 
separate companies by the Underground Company was entirely unfounded. 
All the railways in the undertaking were subject to the general laws 
applying to railways in this country. The existence of the limited 
liability company made it more easy to raise capital, and recent experi- 
ence and developments in the money markets of the world had shown 
the wisdom of ‘his policy. He handed in a complete statement of the 
relations between the Underground Company and its associated 
companies, and pointed out that the profits of the Underground 
Company were entirely contingent and dependent upon the success 
of the enterprise. One particular allegation of the London County 
Council he could not pass over without strong protest. It had been 
stated that the accounts would be so kept that it would be quite impos- 
sible to draw any useful conclusions therefrom. But obligations were 
placed on each railway to keep statutory accounts, and the Underground 
Company employed accountants of the highest standing in London. 

Mr. J. CLIFTON ROBINSON, managing director and engineer to the 
London United Electric Tramways (Ltd.) dealt with Parliamentary pro- 
cedure, and spoke very strongly against present methods, practically 
confirming the evidence given by Mr. Stephen Sellon and numerous other 
witnesses. He said that, looking st the Tramways Act of 1870 dispas- 
sionately it might be concluded that it never had in its purview the 
working of tramways by any local authority at all, and this view was 
emphasised by the remarks of Mr. Shaw-Lefevre when he moved for 
leave to bring in the Tramways Bill of 1870. Huddersfield was the first 
town in which the idea of municipalities operating their own tramways 
had been adopted, but in that case the Corporation only undertook it as 
a last resource, having had some uncompleted lines thrown upon its hands 
by a company. The fact was that at the beginning the ony Loven 
which the Corporation succeeded in obtaining consisted of a Board of 
Trade licence which expressly stated that the Corporation might them- 
selves equip and work the lines only in the event of their failing to secure 
such terms as in the opinion of the Board of Trade would yield the Cor- 
poration an adequate rent. Asa matter of fact, the Corporation themselves 
had to work the lines, and the total deficit up to 1897 was £60,000. There- 
fore it was the result of accident rather than of design that the precedent 
was established in this country for the entrance of a local authority upon 
a field of commercial enterprise which had previously been left in 
the hands of private companies. With regard to Standing Order 22, 
he said that it was 1 at the time of the passing of 
the Tramways Act of 1870 that it was not intended to apply to the 
metropolis, but that the inclusion of London was due to the casting vote 
of the chairman of the Committee to which it was referred. However, he 
thought that the question was one in which Parliament should not be 
fettered by standing orders, and that all schemes should be considered 
on their merits, the local authority having a voice at the time. With 
regard to the demands of local authorities, he mentioned many instances 
in connection with the London United Tramways, which have been 
referred to in our columns from time to time. In respect of his own 
undertaking, he said that he did not suggest that all important tramway 
extensions were opposed solely because of the desire of the local bodies 
to get as much as they could out of the promoters. In the case of the 
London County Council and the Middlesex County Council, these bodies 
seemed to have been inspired more by a jealous wish to prevent the com- 
pany laying any lines at all, so that the County Councils might strengthen 
their own position as tramway authorities. He regarded the latter 
attitude asa much more serious one than the former. With regard to local 
rates and wayleaves, he maintained that a tramway company was ina 
much worse position than the railway companies who complained of the 
unfair competition of tramways. The tramway companies did not run 
on roads for which they paid nothing. They had to repair and maintain 
the permanent way and pay rates on the roads so constructed and 
maintained. Further, their profits as tenants were fixed without any 
such rebate as that granted to a railway, which paid only a quarter 
of the district rate, and the whole of the tramway undertaking, 
including property, power house, depots and sub-stations paid local 
rates in full. As against all this the tramway company was not 
in permanent possession of its roadway as a saleable asset. Again, 
their portion of the road on which the tramway track was laid had 
to bear all the wear and tear of heavy traffic because of its good con- 
dition, and then as a final insult wayleaves had to be paid for the use 
of the road. These latter, in his opinion, should not be enforced. Deal- 
ing with the question of a new tribunal, he said he was distinctly in 
favour of such an authority. He would confer upon it the widest possible 
range of powers consistent with that supreme authority of the Imperial 
Parliament, which must needs be maintained. His own feeling was that 
any recommendation or proposal approved by a permanent body such as 
this would carry so much weight that even Parliament might hesitate to 
interfere with its suggestion. All vetoes should be abolished, and he 
objected entirely to any existing body claiming at the start an exclusive 
authority over an area that would tie the hands of the proposed tribunal. 
Such claims had already been advanced on behalf of the City Corporation, 
the London County Council and the Middlesex County Council. As to 
the question of obstruction in London owing to tramways, he said his 
view was that such obstruction was caused solely because the lines were 
not permitted to be laid through. A brief description was then given of 
the combination of the London United ‘Tramways Co. with the District 
Railway Company and the various tube railway companies connected 
with it with regard to through bookings, &c. With regard to running 
powers, he suggested that it would be a very great advantage to the 
public if the representatives of the different tramway interests had power 
to run over one another’s line. At present the London United Tramways 
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Co. was not in a position to run their cars over any other system, but 
within a very short time the line from Hampton Court to Wimbledon 
would be completed, where it would join up to the London County 
Council line, and he then hoped to be able to negotiate with the Council 
as to running powers. It would be a great boon, for instance, for people 
to be carried from Blackfriars to Hampton Court. He saw no objection 
to a line being carried further into London than was the »ase at present, 
and, with a view to obviating congestion, suggested that when the narrower 
parts were reached the lines should dip underground and come up to the 
again beyond the congested area. 

This concluded the hearing of evidence, but further private sittings of 

the Commission are to be held. 


CORRESPONDENCE. 


— uo rcr e 


COMPLETION OF THE PRACTICAL SYSTEM OF 
ELECTRICAL UNITS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Prof. Robertson's explanation (p. 240) of the value to 
be assigned to the permeability of air or vacuum is quite satis- 
factory. .The following is, I think, the best way of dealing 
with this rather slippery subject. It is simplest to begin with 
the force exerted by a current on a magnet, because this, being 
independent of the medium, does not involve p. Let A denote 
ampere-turns per unit length; then, if m is the numerical 
value of a pole in the ordinary and m' in the “rational” 
system, the force on a pole within a coil is 4rAm, and is also 
Am'; hence m' Arm. 

Next, if H and H' are the numerical values of a field- 
intensity, the force on a pole in a field is Hm —H'm'; hence 
H'H =m/m' = I/ Ax. 

Again, the mutual force of two equal poles at distance r is 

n n^ 


* Are Nm (5) = m 


te 


-— 


E 


hence the permeability of air is to be reckoned 4 times as 
great as in the old system. 

Then, since B is „H, and B' is H', we have B’=B. 

As regards the name kilogramme, it is so well established 
that its total abolition and the substitution of something 
entirely different is out of the question. All we need is a 
convenient shortening. No great benefit would result from 
effacing its mark of derivation, and thus breaking historic 
connection. The name for our unit of time is similarly 
marked. In old books we find angles specified in degrees, 
minutes, seconds and thirds. The name second, whether for an 
angle or a time, was clearly intended to indicate the sixtieth 
of the sixtieth of a fundamental unit; but it answers our 
purpose very well, nevertheless. 

I wish some practical men would tell us whether they are 
willing to employ in their calculations 4 x 10-7 as the mag- 
netic permeability of air, and 10-9/367 as its specific inductive 
capacity. These seem to me to be the weakest points of the 
proposed system.— Yours, &e., J. D. Evenerr, 

Ealing, W., June 4. 


THE DESIGN OF ELECTRIC GENERATORS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : On p. 275 Messrs. Parshall and Hobart do me the 
honour of referring to a passage in the new edition of my 
“ Dynamo-Electric Machinery," in which I express a passing 
opinion favourable to the merits of one of five large generators 
described in their well-known work “Electric Generators." 
Of the five generators the designers are not mentioned, save 
in one case, and that the case of a distinctly inferior design. 
Messrs. Parshall and Hobart now declare their preference for 
another design different from that which I picked out for com- 
mendation. The designs which I selected for commendation 
and that which they now select are both open to criticism ; 
for there are other criteria besides the one which they advocate, 
and which is beyond contest excellent as far as it goes. I 
cordially agree with them that blind copying by manufac- 
turers of any desigu, irrespective of conditions of production, 
is to be deprecated. A design that is suitable for pro- 


duction in a country where labour is cheap and materials 
are dear must be modified before it can be equally good 
for production in a country where materials are cheap 
and labour dear. Their excellent rule about core-losses is 
framed upon considerations entirely other than those of the 
science of economics, which it is now the fashion to despise 
as a worn-out shibboleth. They have, however, avoided that 
burning topic—so will I. Electrical engineers owe so much to 
their labours that one must welcome any further suggestion of 
theirs for shortening calculations in design. Their curve on 
p. 275 is useful in such shortening of brain labour ; and of its 
substantial agreement with the facts of standard continuous- 
current generators there can be no doubt. They have done 
well to draw fresh attention to it.—Yours, &c., 


London, E.C., June 7. SILVANUS P. THOMPSON. 


TELEPHONE SYSTEMS. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: Referring to Mr. Poole's letter in your last week's 
issue, it may perhaps be of interest for me to recall that the 
relay and bell referred to bv Mr. Poole were illustrated in my 
Paper The Origin and Development of the Telephone Switch- 
board," read at a meeting of the Institution of Electrical Engi- 
neers on January 24, 1895, and published in Part 115, 
Vol. XXIV., of the Journal. 

On referencetothat numberof the Journal,or to Vol. XX XIV., 
p. 397, of The Electrician, it will be seen that I remarked :— 


This switchboard brings us one step forward in the inclusion of signal- 
ling apparatus in the connecting cords or bars at the central office. And 
I would invite particular attention to the way this was done, because I 
think it has been overlooked by.some writers on telephone subjects. To 
each bar an indicator was connected in derivation, one end of the coil 
connected to the bar, and the o*her to earth. The specification [No. 4,908 
of 1897] says: The earth connection of the coupling-bar being through 
the coils of a magnet in no way interferes with the telephonic conversa- 
tion“; which remark you will apply to the lines then prevalent with the 
electromagnet then used. The clearing-out indicator, as illustrated, 
was not mounted on the switchboard—there was a relay operating an 
audible signal; but a complete indicator is allowed for in the description. 


— Yours, &c., J. E. KINGSBURY. 
London, E.C , June 8. 


RADIUM AND TERRESTRIAL MAGNETISM. | 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: As most suggestions and hypotheses are worth con- 
sidering when they relate to scientific matters in their infancy, 
perhaps I might be permitted to suggest the association of ter- 
restrial magnetism with a radio-active earth. The electric 
earth-currents producing the magnetic phenomena are the 
streams of electric matter or radiations derived from the dis- 
integration of radio-active materials. These electric streams 
will occur in the earth itself and in its crust, and will be 
detectable in the surface layers and in the atmosphere. The 
intensity, or electric quantity measured per square metre, of 
the electric emanatiuns that would be found in mines and in 
the free air would not be anything like so great as that of 
the deep-seated emanations, since absorption occurs in the 
earth. As the arays would be absorbed immediately after 
emission, the negatively-charged and more penetrative rays 
would probably be those giving rise to the magnetic phenomena. 

The quantity of matter being greater near the equator may 
alone account for a magnetic equator near to the geographical 
equator, and rotation of the earth may augment the activity 
of the equatorial materials. A negatively-charged equatorial 
stream, with additional earth streams of less effect, would 
result in magnetic poles corresponding to those that exist. 

Without further elaboration, I would suggest it would seem 
that when more is known of the radio active earth, and when 
enquiries have been made iuto the association of radio-activity 
and the magnetic elements, from a study of the survey maps, 
and into the effect of mechanical rotation on radio-active 
matter, and the absorptions of the emanations by sea-water, 
rocks, soils, &c., have been worked out, we may hope to get 
a glimpse of the earth's magnetic mechanism and lay bare 
another storehouse of phenomena.— Yaurs, &c., 


Herne Hill, S.E., June 2. ROBERT J. SOWTER. 
F. 2 
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PARLIAMENTARY INTELLIGENCE. 
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LEYTON URBAN DISTRICT COUNCIL BILL. 
REFUSAL OF THE BERMONDSEY " CLAUSE. 


The Police and Sanitary Committee (Section A) of the House of 
Commons, presided over by Mr. Heywood Johnstone, commenced con- 
sideration of this omnibus bill last week. Among the opposed portions 
are two which relate to tramways and electricity supply. 

Mr. Baggallay, K.O., Mr. G. Fitzgerald and Mr. Hutchinson appeared 
for the promoters. 

Mr. BAGGALLAY, K.C., in opening, described the district and gave 
figures as to rateable value, &c. Dealing with the tramways portion of 
the bill, he said that there were two tramway systems in the district — 
namely, that of the Lea Bridge, Leyton and Walthamstow Company and 
that of the North Metropolitan Tramways Co. Under the Tramways 
Act of 1870, the greater portion of these lines were about to fall into the 
hands of the District Council, but the portion belonging to the Lea 
Bridge Company running along the Leyton High-road would not fall in 
until 1910, and it was this line which the bill asked for power to purchase, 
negotiations with the company to that end having taken place. The 
two tramway systems in Leyton did not connect, and for tha? purpose 
certain new lines were proposed. Altogether, 86 new pieces of line were 

roposed, but most of them were merely junctions, doubling of existin 
ines, &c. It was proposed to work the tramways on the overh 
system, and the total amount of money which the bill asked to borrow, 
including street widenings for tramway purposes, was £128,000. The 
bill also asked for power to run omnibuses in connection with the 
tramways. Another portion of the bill, he said, dealt with the electric 
supply undertaking of the District Council, power being asked for 
‘to supply energy in bulk to neighbouring corporations, the idea 
being that the authorities of Leyton, Walthamstow and West Ham 
would be able to assist each other when necessary. Among the opponents 
to the various sections of the bill, he continued, were the Lea Bridge Gas 
Co., the Great Eastern Railway, the London Omnibus Owners’ Federa- 
tion and the London General Omnibus Co. The Lea Bridge Gas Co. 
asked for special protection with regard .to electrolysis in respect of the 
tramways and for the insertion of the Bermondsey clause in respect 
of the electric supply undertaking. The Great Eastern Railway opposed 
the tramway portion of the bill partly on account of competition, and the 
omnibus companies objected to the powers sought to run omnibus es. 
With regard to the latter point, he said the District Council did not propose 
to run omnibuses ultra vires, they only wished to run the buses along the 
tramway routes during the temporary period when the tramway system 
was dislocated owing to construction and reconstruction, and also over 
that part of the district where a tramway could not be laid. With regard 
to the Lea Bridge Gas Co.’s opposition, he contended that the bill gave 
that company all the protection it was entitled to. 

Mr. R. VINCENT, clerk to the District Council, gave evidence in sup- 
port of the bill, and was cross-examined by Mr. PADDON on behalf of the 
Lea Bridge Gas Co. He refused to give, at that moment, an undertaking 
that sec. 81 of the Tramways Act of 1870 would be applied to the recon- 
structed tramway as well as to the new lines. With regard to the 
electricity undertaking, he refused to agree to the insertion of the 
% Bermondsey” clause. 

Mr. PADDON pointed out to the Committee that the object of his 
clients was to prevent the Council trading at a loss, for, as ratepayers, 
his clients, with whom the Council was competing, would be called upon 
to make good a portion of the deficit. Already at Leyton a loss had been 
incurred upon the electric light undertaking of £3,730. 

Mr. VINCENT refused to accept this statement. The loss was not 
incurred by reason of bad management, but was accounted for because 
of tbe installation of gas engine plant, which had resulted in costly liti- 
gation. The clause asked for by the gas company was against all business 
experience. Whilst trade was bad it was the custom to reduce the price, 
and not to increase it. 

The CHAIRMAN pointed out to Mr. Paddon that the line of hia cross- 
examination was not exactly a new one. 

Mr. PADDON replied that he was going to suggest that it was the 
settled practice of Parliament to insert the Bermondsey clause; he 
was not asking for a new thing. 

Mr. J. E. WALLER, consulting engineer to the Council, said tbat he 
estimated that the tramways in Leyton would run 800,000 car-miles per 
year, and that the receipts would be 10d. per car-mile. At this rate the 
receipts would be £33,333 per year, and, allowing interest and sinking 
fund at 54 per cent., this would amount to £6,160, and taking the working 
expenses at 6d. per car-mile, a total of 7-85 per car-mile would be reached, 
leaving a net profit of £7,173. His estimate of traffic was upon the basis 
of carrying the population of Leyton 58 times per year, which was a low 
estimate. In other districts round about Leyton the populations were 
being carried 150 and even 200 times a year. He placed no importance 
upon the objection of the Lea Bridge Gas Co. on the score of electrolysis 
seeing that the East London Waterworks Co. and the West Ham Gas Co., 
which were two much larger concerns interested in the district, did not 
seek similar protection. 

Cross-examined by Mr. PADDON, he refused to give an assurance that 
the clauses of the Tramway Act of 1870 with regard to alteration of 
pipes, &o., should be extended to the reconstructed as well as the new lines. 

Mr. BAGGALLAY, pointed out to the Committee that the intention of 
the Council was to use the existing tramways as they were, and he did 
not propose to give the Gas Company the right to call upon him to alter 
their mains, &c. He did not propose to give them any new rights except 
as regards new tramways. 


Mr. WALLER, further cross-examined by Mr. PADDON, respecting the 
special protection asked for in respect of electrolysis, contended that the 
present regulations of the Board of Trade were sufficient, and no one had 
yet satisfied the Board that they were insufficient. Therefore, until the 
Gas Company could show that the rules were insufficient, they could not 
ask for special protection. 

Ald. WILLIAM IVEY, of West Ham, gave evidence in support of the 
bill, as also did Mr. HOLMES, the surveyor of the Walthamstow District 
Council. Both witnesses agreed that a connection between the tramway 
systems of the three districts would be a great public advantage. 

Lord ROBERT CECIL, K.C., then addressed the Committee on behalf 
of the omnibus companies, pointing out that as the bill stood at present, 
the Council had power to run omnibuses where they pleased. No evidence 
of any specific need for extra 'bus services had been produced, and the 
question to be decided was, how far were the omnibuses necessary for the 
development of the tram ways? 

The CHAIRMAN announced that the Committee had decided to strike 
out of the bill the power to run omnibuses in continuation of the tramway 
routes. The clause as so amended now gave the Council power to run 
«mnibuses in connection with the tramways when the tramways were 
impracticable or when the lines were under alteration or repair. The 
exact wording of the clause, however, would be left until a later stage. 

Mr. PADDON, addressing the Committee against the tramways portion 
of the bill, said that as all the roadway along practically the whole of 
the existing lines, as well as the new lines, would be altered for the 
purpose of electric traction, the company asked that the protective clauses 
as to alteration of existing pipes, &c., in the Tramways Act should be 
embodied in the bill. With regard to electrolysis, he held that the Board 
of Trade regulations which had been framed in 1893 did not now deal 
adequately with existing conditions, and Parliament had recognised this 
again and again in various bills. 

The CHAIRMAN replied that, with regard to the first portion of Mr. 
Paddon's opposition, the Committee thought the bill sufficiently safe. 
guarded him. As to the special clause giving protection against electro- 
lytic damage, the Committee felt that until substantial evidence was 
produced that the Board of Trade regulations were insufficient they could 
not give him what he asked. 

On Monday, Mr. PADDON addressed the Committee in respect of the 
insertion of the Bermondsey clause making the vsual argument that 
the gas company, although large ratepayers, had no representation upon 
the Council, and that the money which they subscribed as ratepayers 
was used against them in the destruction of their business. The clause 
which he asked to have inserted was that the Council should so adjust 
their prices that, as far as reasonable, no loss should fall upon the rates. 

After deliberation, the Committee refused to allow the clause. 

[An application by the Swindon Gas Co. to secure the insertion of the 
Bermondsey clause in the Swindon Corporation Bill, which has been 
under coneideration of Sec. B of the Police and Sanitary Committee, was 
also refused. A fuller report of this case will appear next week.] 


TYNESIDE TRAMWAYS AND TRAMROADS BILL. 


On Tuesday, a Committee of the House of Commons, of which the 
chairman is Sir Edward Strachey, commenced consideration of this bill. 
The measure has already been passed by the House of Lords (see The 
Electrician for March 25, p. 916). The only petition against the bill is 
that of the Newcastle-upon-Tyne Corporation in respect of the compulsory 
running powers over their tramway system granted in the other House. 

Mr. BALFOUR BROWNE, K.C., who appeared for the company, with 
the Hon. J. D. Fitzgerald, K.C., Mr. Short and Mr. Macassey, said that 
the whole object of the bill was to secure through communication over 
the Newcastle Corporation lines and vice versa at the various points 
where the two systems met. There was no hostility to the New- 
castle Corporation, because the company were not asking for 
anything without giving something in return. Clauses 15 and 16 
provided for this intercommunication, and the terms and conditions 
upon which this through communication was to be arranged were 
tu be sent to arbitration if not agreed upon. What the company 
proposed was that all the profits on the Newcastle lines should be taken 
by the Corporation, and all profits upon the company’s lines should 
be taken by the company. Before the bill came before the House of 
Lords, a conference of representatives of the Corporation and company 
was held and certain suggestions were recommended by the Corporation 
Tramways committee, but they were defeated at a meeting of the 
Corporation. The chairman of the Tramways committee, whilst 
obviously not agreeing that negotiations with the company should be 
broken off, gave evidence. but so dissatisfied were the other members of 
the committee with this, that both he and the deputy-chairman of the 
Tramways committee resigned their positions. ‘Therefore, there was 
this position: all the local authorities outside Newcastle wanted 
through communication, the late chairman of the Tramways com- 
mittee, who was the only man in Newcastle who knew anything 
about the matter, was in favour of the through communication, 
and the company was also in favour of it; therefore, being unable 
to come to an agreement with the Corporation the company had 
been obliged to seek Parliamentary powers for the necessary running 
powers. In the petition of the Corporation it was pointed out that the 
streets of Newcastle were already too congested for any extra cars to be 
run, but it would not lead to congestion because it would only mean that 
a car of the Corporation running upon the company’s lines would be 
replaced by a company’s car upon the Corporation lines. 

Mr. W. McLELLAN, engineer and manager to the Tyneside Tramways 
and Tramroads Co., described the company’s system and gave details of 
the traffic receipts. He strongly favoured mutual running powers as a 
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means of doing away with the congestion which now existed at the breaks 
between the two systems. 

On Wednesday local evidence as to the need of through running was 
called, representatives from a large number of engineering works in 
Wallsend and the district speaking on behalf of their workmen, who 
mostly resided in Newcastle. 

Mr. STEPHEN SELLON, consulting engineer to the British Electric 
Traction Co., who said his company had no connection with the pro- 
moters, gave it as his experience that through running such as was asked 
for in this case greatly enhanced the value of a line to the public, and 
also the paying value to the owners of the line. 

Mr. W. MURPHY, chairman of the Dublin United Tramways Co., and 
Mr. J. GLEN, secretary of the Belfast Street Tramways Co., also agreed 
as to the desirability of the running powers asked for, because the more 
facilities there were the more people would travel. 

This closed the promoters’ case. 

Mr. A. E. Le ROSSIGNOL, tramways manager to the Newcastle Cor- 
poration, compared the difference in size between the Corporation system 
and that of the Tyneside Company. He said that the company only 
34 miles of double-track and 54 miles of single-track, against 23 route 
miles owned by the Corporation. The capital of the two undertakings 
was in the proportion of 6 to 1 in favour of the Corporation, passengers 
15 to 1, car-mileage 8 to 1, receipts 11 to 1, and expenses 7 to 1. Further, 
the company had only 22 cars in use and two building, against 170 cars 
in use and 20 building by the Corporation. He was against the running 
powers, because he foresaw all kinds of difficulties arising owing to the 
dual control The company did not wish to change drivers and con- 
ductors when running over the Corporation lines, and through this it was 
quite possible that the fares taken in Newcastle would neither reach the 
Corporation nor the company. Again, the company's cars, as he had 
personally tested, were continually late, and if this state of things was 
allowed in Newcastle, the whole system would be disorganised. Out 
of every 10 passengers riding to the company’s terminus only two 
changed on to the Corporation's cars. 

Yesterday Mr. LE HossicNoL continued his evidence and mentioned 
the electrification of the North-Eastern railway lines in the neighbour- 
hood of Newcastle. His opinion was that the through traffic which the 
Tramways Company were seeking to create would be taken by the 
electric railway. Already the Corporation tramways had been affected 
by the opening of the electri: railway to Gosforth. Taking the combined 
fares over the two tramway systems, there would be a little advantage in 
favour of the railway. Tbe company were not offering a sufficient quid 
pro quo in this matter. Allthe cars upon the Corporation system would 
not be through cars, as the company only proposed three routes. 

Cross-examined by Mr. J. D. FITZGERALD, he admitted that the 
Corporation had attempted to make some of the lines which were now in 
the hands of the company, and perhaps they would have been worked as 
a through service. But the Wallsend line was a single one, and the 
cervice was an eight-minute one as compared with a two-minute service 
upon the Corporation line into the centre of Newcastle. He admitted 
that the Corporation ran their line close to the Wallsend terminus of the 
company in order to get the traffic there, which was a paying traffic. It 
had always been the aim of the Corporation to run to the centre 
of Wallsend. In Liverpool, the South Lancashire Company changed 
conductors. In this case the conductors were not changed, and conse- 
quently a larger number of tickets had to be carried. Again, there was no 
guarantee that the company’s officials would comply with the Corporation 
bye-laws and regulations whilst on the city lines. The Corporation was 
willing to run their cars into the centre of Wallsend over the company’s 
lines, aud this arrangement, on a cash basis, would be advantageous to 
the company, although the latter would have no running powers in 
Newcastle. 

Re-examined, he raid that the Tramways committe frequently changed 
their routes to meet the rush of traffic, and if these running powers were 
granted, any change of route affecting the company could not be made 
without consultation. This would be most inconvenient. 

In answer to the CHAIRMAN, Witness expressed the opinion that the 
Corporation would neither lose nor gain money if the running powers 
were granted. But ons of his principal objections was the friction and 
disagreement which was likely to arise. 

Ald. ELLIS, of the Newcastle Corporation, said the Corporation was 
unanimous that the company should not have the compulsory running 
powers asked for. 

Mr. J. M. McELROY, manager of the Manchester Corporation tram- 
ways, said that his reading of the bill was that the company wished to 
have a roving power all over the Corporation tramways of Newcastle, 
which was most unfair, having in view the small system which the 
company owned. He agreed that the break at Wallsend should be done 
away with, and the best way to do it was to allow the Corporation to 
work the line as far as Wallsend. The acquisition of compuleory running 
powers by a company under these circumstances gave them a much 
stronger position in any negotiations than they would have otherwise. 

The CHAIRMAN intimated that it would hardly be necessary to call 
any more evidence of this character. 

Mr. TALBOT pointed out that he had the managers of several large 
municipal tramway systems in the room, and the Corporation felt that 
their case had been much prejudiced in the House of Lords because the 
Chairman of the Committee also stated that one witness of that descrip- 
tion was sufficient. 

The CHAIRMAN said he would hear all the evidence which Mr. Talbot 
had, but it could be kept as short as possible. 

Mr. J. YOUNG, manager of the Glasgow Corporation tramways, was 
then called, and said he agreed with the previous evidence. Glasgow had 
running powers into Paisley, but it had been put upon them by the Com- 
missioners under the Bcottish Procedure Act. 


Mr. J. B. HAMILTON, manager of the Leeds Corporation tramways, 
also agreed with the previous evidence, and in cross-examination 
admitted that his Corporation had had negotiations with the Wakefield 
Tramways Co. and the Spen Valley Light Railway Co. with regard to 
running powers. Up to the present, however, nothing definite had been 
aoa ovid h heard and 

ocal evidence against the company’s proposals was then heard an 
the Committee adjourned. Boe ME 


CARRIAGE OF GOODS BY MUNIOIPALITIBS. 


MANCHESTER CORPORATION TRAMWAYS. 


This bill came before a Committee of the House of Lords yesterday. 

Mr. BALFOUR BROWNE, K.C., who appeared for the promoters with 
Mr. Lewis Coward, K.C., and Mr. Rhodes, said that the bill merely sought 
authority to make a few short lines in Manchester really as a means of 
connecting up the already authorised tramways. It also sought power to 
consolidate the other tramway acts which the Manchester Corporation 
had obtained in previous years. The only opposition came from the 
carriers and horse owners in Manchester on the ground that the bill gave 
the Corporation powers to undertake the carrying of goods and parcels by 
means of carrier vans, and to their locus he objected. The power which 
the Corporation was seeking under the present bill was actually contained 
in the previous ones, and nothing new was being asked for. 

Mr. H. LLOYD, K.C., for the petitioners, said that the Manchester 
Corporation was seeking to carry municipal trading further than it had 
ever been taken before. They were endeavouring to get powers to carry 
and deliver goods, and this was opening up quite a new competition with 
the carriers and horse owners whom he represented. If the Corporation 
had had the powers which they now sought in previous acts, there was 
no reason to include them in this one. If, however, as he contended, 
they did not have the power, then, under the standing orders of the 
House, he had a locus, inasmuch as a new competition was being set up. 
If the Corporation would consent to a clause binding them to carry g 
only on their electric tramways he would be content. 

The Committee granted Mr. Lloyd a locus, and, after hearing evidence, 
adjourned, 
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THE GOVERNMENT AND THB NATIONAL 


TELEPHONE CO. 

In the House of Commons on Monday, LORD STANLEY, in reply to 
Mr. Lough, said that the negotiations with the National Telephone Co. 
on the subject of the purchase of their system were not concluded, and 
while they were still in progress he could hardly be expected to make any 
declaration of the intentions of the Government as to terminating the 
company's licence by notice. If any arrangement were come to he 
had every intention of bringing it before Parliament for Appia 

Mr. LOUGH: Must not the negotiations be concluded this month if 
the necessary notice is given ? i 

Lord STANLEY ; Yes, if it be given. 

On Wednesday, in answer to Mr. Galloway, on the same subject, the 
POSTMASTER-GENERAL referred to the answer, adding that he could 
not say that any report would be made to Parliament this session. 
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TELEPHONIO COMMUNICATION IN IRELAND. 


In the House of Commons on Monday Mr. CULLINAN asked the 
Postmaster-General whether, in the scheme decided un for telephonic 
connections with Tipperary and Clonmel, he would have Cahir, which 
was situated midway, included. 

The POSTMASTER-GENERAL in a printed reply stated that Cahir 
was situated in the Clonmel exchangearea. The National Telephone Co. 
had an exchange at Clonmel and he had been in correspondence with 
the company on the question of the connection of Clonmel with the 
telephonic trunk system and the establishment of an exchange at Cahir 
in communication with that system through Clonmel. The company 
had stated that they would open an exchange at Cahir provided sufficient 
support was forthcoming. ‘The company further stated that they were 
now making inquiries on the subject. 

On Wednesday, Mr. PATRICK JOSEPH O'BRIEN aked the Post. 
master-General if it was proposed to include Nenagh in the scheme for 
affording telephonio accommodation in Tipperary County; and, if not, 
would he consider the 5 of making arrangements for accom- 
modating this, an assize town and the capital of North Tipperary. 

LORD STANLEY, in a printed reply, stated that the nearest exchange 
to Nenagh on the telephone trunk wire system was at Limerick. A trunk 
line between Limerick and Nenagh woald be about 28 miles in length. It 
did not seem probable that enough support for a telephone exchange 
could be obtained at Nenagh to justify this costly extension, except 
under a guarantee of revenue at the usual annual rate of £5 per mile of 
the trunk line. If, however, the hon. member could furnish him with 
some definite information on this subject, he would be glad to make 


further inquiry. 


OTHER ELEOTRIOAL BILLS. 

In the House of Commons on Monday, the London United Tramways 
Bill and the Middlesbrough, Stockton and Thornaby Tramways Bill were 
a third time. On Tuesday the following Bills were read a second time :— 
Barrow-in-Furness Corporation, Bournemcuth Corporation Tramways, 
Holywood Tramways, North Wales Electric Power, and Portmadoc, 
Beddgelert and South Snowdon se dd 

In the House of Lords on Tuesday the Plymouth Corporation Bill was 
read a second time. 
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The London County Council (Money) Bill, which includes the borrow- 
ing of the necessary sum to enable the Marylebone Borough Council to 
purchase the portion of the Metropolitan Electric Supply Co.’s under- 
taking within their area, was passed by the Unopposed Committee of the 
House of Commons, and ordered to be reported for third reading. 

The Wolverhampton Corporation Bill, which has already been passed by 
the Police and Sanitary Committee of the House of Commons (see The 
Electrician, Vol. LII., p. 959), was before a Committee of the House of 
Lords yesterday. The bill is now practically unopposed. The Great 
Western Railway Co. and the London and North-Western Railway Co. 
sought a clause by which, as regards any possible loss in respect of certain 
tramway lines outside the borough boundary, they should be placed in 
the same position as if the outside local authority itself had constructed 
the lines. By the Wolverhampton system of rating, the railway com- 
panies were placed in a worse position than they would be otherwise. To 
this the Corporation had agreed, but the House of Commons Committee 
refused to insert a clause to this effect. An appeal, therefore, was made 
to the House of Lords, and, upon the consideration of clauses, the Com- 
miee allowed this one. The bill was ordered to be reported to the House 
for third reading. 


LEGAL INTELLIGENCE. 


Poole and District Electric Traction Oo. v. Bournemouth 
Corporation. 
(Continued from p. 281.) 
Monday, May 30. 

Mr. JAMES MORE, civil engineer, of Edinburgh, and for 19 years chief 
engineer to Messrs. Dick, Kerr & Co., examined by Mr. HUTCHINSON, 
Said he had made an inspection of the Poole undertaking upon March 24 
and 25 last. He had also been familiar with Bournemouth since 1892, 
and it was an obvious fact that the district was a rapidly increasing one. 
The effect of the construction of the extensions to Poole Harbour and 
Parkstone would be to divert many passengers from tne railway to the 
tramway. When the Christchurch lines were built they would act as 
important feeders, whilst the running powers over the Bournemouth 
lines would considerably increase the earning powers, as at present, on 
either side of the Coanty Gates terminus there was a lost half mile as 
regards pick-up traftic. People would prefer to walk for that distance in 
order to get the car that would take them to their destination. With 
regard to a valuation of the undertaking which he had made, he had 
taken the sum of £7,600, which represented the profit for the full twelve- 
months of 1901, based upon the actual profit of £6,522 for the nine 
months as shown on the balance-sheet. He had capitalised that in per- 
petuity at 34 per cent., which gave £217,143. The calculation of the 
profits he had assumed at a uniform increase of 2 per cent., or £150 per 
year. On a 284 years’ basis at 34 per cent. this yielded £34,997. The 
increased profits due to the establishment of a through service would be 
£1,027 per year, owing to the extra pick-up traffic on the lost half mile 
already mentioned, and capitalised at 34 per cent. this gave £29,340. 
The saving in working expenses due to this through running would be 
14 per cent. or £1,124 per year, amounting to £32,137 if capitalised at 
34 percent. This was based upon working expenses of 7d. per car-mile. 
The value of the extension to Poole Harbour taken at a 19:4 years’ pur- 
chase of the net annual revenue at the same rate as the present line 
would be equal to £19,968. The value of the Parkstone loop he had 
estimated on the same revenue as the existing line, and the value at this 
rate would be £68,552, giving a total net value of £402,140. Having 
regard to the increased traffic upon the line in five years, it would be the 
most judicious course to double the Poole line throughout, and the cost of 
this would be £34,000, which, capitalised at 34 per cent., would be £28,307. 
Therefore, the total value would be £373,513. With regard to the Christ- 
church line, he valued this at £352,022 upon an annual receipt of £6,930, 
making the total value of the company’s undertaking £458,535. He had 
taken no account of the Canford Cliffs line. 

Cross-examined by Mr. WILLIAMS: He was quite aware that in the 
Poole order there was a clause giving the Board of Trade power to reduce 
the fares every three years, but he had not taken this into account when 
valuing the undertaking. In fact, the lowering of fares was an advantage 
very often instead of a disadvantage. The Bournemouth lines did not at 
present work on Sundays, whereas the company did; but this would not 
affect his valuation, as the Corporation would very quickly change;their 
policy in this matter. As to the increased frequency of service due to the 
opening of the Parkstone extension, he saw no difficulty in increasing the 
service to less than five minutes. At present it was between eight and 10 
minutes. With regard to depreciation, his opinion was that £300 per 
annum for maintenance and renewals was sufficient. He considered that 
96 miles per car per day wae as much as the cars could run on the present 
route. With the exercise of the running powera in Bournemonth, he con- 
sidered that 110 miles per car per day could be run. A tramway manager 
would be acting in the best way to arrange his service so that the gross 
receipts per car-mile were 11d. His opinion was that the Poole line was 
in an efficient state for working. "There were certain bad patches which 
occurred on every tramway, but there were no structural defects. 

Mr. ROBERT HAMMOND, examined by Mr. CRIPPS, said he had 
recently inspected the company's tramways at Bournemouth, and on 
arriving at his valuation had looked upon the nine months' profit shown 
in the 1901 balance-sheet as an agreed figure, and, proportioning this out 
for 12 months, a profit of £7,600 was arrived at, which he dealt with as 
the basis for the present line, the multiplier being 30. From this he 
deducted 1:09d. per car-mile for depreciation, which left a net profit of 


£6,250, and this was the figure he used for the valuation of future profits. 
In calculating the future increase of profits, he had estimated a 2 per 
cent. increase every year up to 1934, and this gave £29,812. Then, 
at the end of that period, the line had to be purchased as a 
going concern, and the present value of this he put at £33,401, 
making a total of £63,213. But deducting the expenditure during 
the whole period brought this figure down to £47,147. The next 
item was the Parkstone order, which, as regards traffic, he had 
placed on a par with the existing line. He had taken n» account of 
feeding effect, nor had he added anything in respect of the value which 
would accrue in respect of running powers over the Bournemouth line. 
The earning power per mile he had placed at £3,125. The line was 
1 mile 6 furlongs 9:7 chains in length, and worked out pro rata and dis- 
counted to the present value upon the basis of 25 years’ purchase, the 
sum of £78,125 was arrived at. Deducting capital expenditure and 
adding for future profits, his total figure for the value of the Parkstone 
undertaking was £66,082. His figures for the other portions of the 
undertaking, although worked out independently of Mr. Sellon, came out 
almost identically the same. In working them out, however, he had 
accepted some of Mr. Sellon’s figures as a basis. 

Cross-examined by Mr. LLOYD: He had never constructed or designed 
a tramway, and was only professionally engaged in connection with these 
lines during the past month. He had had Mr. Sellon’s views before him 
when he made his valuations. The reason why he selected 30 years was 
because this period was taken in connection with the water companies, 
which had a continuous tenure, and he considered the Poole Company 
was in practically the same position. It was a fact that Mr. Sellon had 
estimated a 2} per cent. compound increase of profits, whereas he had 
taken a 2 per cent. simple increase. But the two results came out to the 
same figures, because Mr. Sellon had taken a larger number of passengers 
at a lower receipt per passenger. He himself was content to say that 
the receipts per passenger would be the same with the same number of 
passengers. He had made allowance for certain capital expenditure 
already incurred, but had taken this from the balance-sheet and did not 
know to what it referred. 

Monday, June 6. 

Several minor corrections were made at the commencement, the most 
important being a reduction of Mr. Sellon's estimate of the ultimate 
traffic which would be carried upon the complete undertaking from 
12,000,000 passengers per annum to 6,400,000 (see The Electrician, 
June 3, p. 281). 

Mr. HAMMOND was then further cross-examined by Mr. LLOYD. He 
said that his total valuation of the undertaking amounted to £483,808. 
He agreed with Mr. More's evidence that 11d. per car-mile should be 
arranged for. The average working expenses would be, in his opinion, 
about 60 per cent., or 66d. The price of electricity at Bournemouth was 
1}$d. per unit. under a 30 years’ agreement. He did not know what 
the price of current per car-mile worked out to at Bournemouth, 
but his estimate was that it should be 14d. per car-mile. Assuming, 
however, that it was 2d., this would make Mr. More's figure of 
7d. for working expenses correct. Deducting 1:09d. per car-mile for 
depreciation, this left 2-91d. net profit. The 1908 balance-sheet showed 
a net profit of 8:17d. per car-mile, with 338,500 car-miles run. The 
repairs in 1901 were 0:36d. per car-mile, and in 1903 1-16 percar-mile. The 
comparison of the profit of a tramway undertaking during the first three 
months and the remaining nine months was one-fifth, but he had taken it 
as & quarter in arriving at the total profit during 1901. "The opinion of 
the manager of the Poole tramways was that one-third of the traffic only 
was due to visitors. His 2 per cent. estimated increase of traffic was 
based upon an increase of population. He considered that Mr. Sellon's 
estimate of the increase of traffic and profits were over moderate. He 
himself had taken 30 years as against Mr. Sellon’s 15 years, as he 
considered this a fairer valuation. He admitted that, in order to 
make a true comparison of his own and Mr. Sellon's figures, depre- 
ciation would have to be added to his, as Mr. Sellon had not 
deducted for depreciation, and he had. With regard to the value of the 
running powers, he regarded every half-mile of the Poole tramway valu- 
able for pick-up traffic with the exception of the half to the terminus. 
He did not know the exact character of the half-mile from County Gates 
towards Poole, but had based his 20 per cent. extra increase of traffic due to 
running powers upon g:neral principles. He was not aware, therefore, 
that the south side of the half-mile in question consisted solely of Brank- 
some Park with no cross roads and only seven houses, nor that on the north 
side the London and South-Western Railway ran parallel with the tram- 
way to Branksome, and that there were no houzes for the whole 
half-mile. It did not follow, however, that the property would remain 
of this character for all time. Dealing with the Christchurch lines, 
he admitted that he had taken credit for the whole of the profits for 
10 years without taking the cost of construction into consideration. 
If he had taken the latter into account he would have asked for 25 years’ 
purchase, as in the case of the Parkstone extension. He admitted 
also that this line would to some extent compete with the main line as 
far as through passengers were concerned, but in as much as heh 
added nothing to his estimates for feeding effects and running powers he 
considered he had made sufficient allowance for any competition that 
might take place. His estimates of capital expenditure had been made 
upon the figures in the 1901 balance-sheet, whereas Mr. Sellon had 
estimated upon the actual existing prices. 

Mr. LLOYD: ‘That shows that you can get a very much better result 
from yonr point of view by taking tbe 1901 balance-sheet than if you take 
facts ? — Well, you can construct much more cheaply now. 

Mr. C. T. MILES, an architect and surveyor of Bournemouth, described 
the property along the whole of the tramways and spoke as to the pros- 
E. there was of immediate development upcn many large building 
estates. : 
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Mr. A. DICKINSON, late general manager of the City of Birming- 
ham Tramways Co. and the South Staffordshire Tramways Co., said he 
had inspected the whole of the Poole and Bournemouth Tramways, and 
his valuation took everything into account with the exception of the 
Canford Cliffs line. The fair market value of the existing undertaking, 
as a going concern, he put at £217,171 on the basis of the 1901 balance- 
sheet, his multiplier being 284 years, this sum being equal to an annuity 
in perpetuity at 34 per cent. In respect of the prospective increase of 
profits, he had calculated a 2 per cent. cumulative increase for the same 
number of years, and this gave £34,648. For the running powers he 
estimated an increased profit per annum of £1,762, and this, capitalised 
as an annuity for 30 years on the 34 per cent. table, gave a multiplier of 
18}, or a sum of £32,397. The increase of profits upon the projected 
Poole Harbour line on the same terms amounted to £6,179. "The value 
of the Parkstone line, calculated on a 15 years’ purchase and with an 
earning capacity of 60 per cent. of the existing line, he put at £40,650. 
The Christchurch lines, upon the same traffic, but eight years' purchase, 
would be £54,193. In the latter case he had taken no account of the cost 
of construction. 

Cross-examined by Mr. WILLTAMS: When he made his inspection he 
was not accompanied by an official of the company, nor had he been 
guided in his valuation by Mr. Sellon’s report. He had never read the 
latter. His allowance for depreciation was 16 per cent. instead of the 
20 per cent. allowed by other witnesses. [Witness's detailed estimates 
were handed in.] 

Mr. LLOYD called the attention of the Umpire to the statement by 
Mr. Sellon that a contract for the construction of the Christchurch lines 
had been entered into with the British Electric Traction Co. at & cost of 
£66,000 (The Electrician, June 3, p. 281). He had now a copy of the 
contract, but no mention of £66,000 was to be found in it. ‘The work 
was to be done at cost price, with 4 per cent. for engineering and £12,000 
profit. 

Mr. BALFOUR BROWNE promised to look into the matter. 

Mr. J. CONACHY, manager of the City of Birmingham Tramways 
Co., whose detailed estimates were also put in, gave the following résumé 
of his valuation :—Existing undertaking, 30 years’ purchase with 2 per 
cent. annual increase, £228,000; prospective increased profits, £50,161; 
Parkstone line, £32,033; running powers, estimated at ld. per car-mile 
upon 561,782 car-miles, £56,428; Christchurch rights, £50,185. From 
this total he deducted £43,053 for anticipated capital expenditure, leaving 
a net total value of £377,732, including the agreed items in the agreement 
of March 11, 1903. 

Cross-examined: He considered 7d. per car-mile for working expenses 
too high a figure. On his own lines this was 6-26d. He estimated that 
the car-miles would be increased by 80 per cent. at the end of 30 years, 
and that therefore nearly 1,000,000 car. miles per annum would be run. 

The proceedings were then adjourned until Saturday, June 18. 


Bom say Tramway Co. (Ltd.) v. Bombay Municipal 
Corporation and Others. 


The Judicial Committee of the Privy Council (Lords Macnaghten, 
Davey, Hobertson and Lindley) delivered reserved judgment in this 
appeal (reported in our issue of May 27) on Friday last. 

In delivering judgment, Lord LINDLEY said the questions raised arose 
out of the purchase by the Corporation of Bombay of the undertaking of 
the Bombay Tramway Co. It appeared that, although the Corporation 
had made arrangements with Mr. Bingham, by which he was to find 
the money for the purchase and to work the tramways when acquired by 
the Corporation, yet the Corporation were acting as principals and not as 
Bingham's agents. There was nothing in the Bombay Tramways Act, 
1874, which expressly orimpliedly prohibited such a transaction, nothing 
to show that if the Corporation exercised the power conferred on them 
by sec. 30 and acquired the tramways they were bound to keep them in 
their own hands and to work them themselves. The judgment appealed 
from was perfectly correct on this point. Another question was raised 
by the company, which was that the date to be fixed as the date of the 
purchase ought to be later than that set out in the judgment. If the 
date had to be determined by their Lordships unembarrassed by 
what took place in India, their Lordships would have thought 
that the proper date would have been that when the relation 
of vendor and purchaser was definitely created by the service of the 
notice to purchase (March 14, 1901). That was the view taken by 
the Judge of First Instance (Mr. Justice Fulton), but for some reason, 
which their Lordships did not appreciate, both parties appealed and 
contended before the Appellate Court for a different date. Their Lord- 
ships did not consider that either party could now, without the consent 
of the other, fairly insist that the above date ought to be adopted. 
Under these circumstances their Lordships saw no reason for disturbing 
the date fixed by the Appellate Court (date of award fixing the value of 
corporeal property of company). The company also contended that track 
rent payable to the Corporation ought to cease as from March 14, 1901, 
but that was disposed of by the fact that in March, 1901, it was expressly 
agreed between the company and the Corporation that the former would 
continue to work the tramways pending the ascertainment and payment 
of the purchase money. It was plain that so long as the company took the 
profits they must pay the ordinary expenses of working and the rent in 
question. Their Lordships would therefore humbly advise his Majesty 
to dismiss the appeal, with the costs of the Corporation. 


Overcrowding of Tramcars. 
At Leeds Police Court on Tuesday before the Stipendiary (Mr. C. M. 
Atkinson), a tram ccnductor (James Girvan) was summoned for allowing 
his car to be overcrowded on May 28, 
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The STIPENDIARY asked if the excess passengers had been sum- 
moned, and was answered in the negative. 

The STIPENDIARY : If persons are allowed to commit a breach of the 
bye-law and are not prosecuted, I should hesitate before dealing with 
anyone for not preventing that breach. I should think that they them- 
selves were the principals. To defendant: Have you got their names ? —No. 

The STIPENDIARY : I cannot undertake to convict unless the prin- 
cipal offenders are brought before the Court. It would be unjust to enforce 
& penalty against the secondary offender when the primary offender had 
not even had his name taken. 

Deputy Chief Constable DALTON: I shall take care in future that 
those actually standing on the car shall be proceeded against. 

The STIPENDIARY (to the defendant): You are liable, as conductor, 
if you allow any person in excess to be on the roof of the car. So far as 
the matter before me is concerned it must stand over. 


Obetruction of Tramcars. 

At Leeds Police Court on Saturday a carting agent, named Bartle, was 
summoned for committing a breach of the tramway bye-laws by impeding 
a Corporation tramcar. 

For complainants, Mr. SAUNDERS stated that defendant was driving 
a light cart in front of a car, and refused to leave the lines to allow the 
car to pass. 

The STIPENDIARY said that if the bye-law on which the prosecution 
relied meant that the tramways had an exclusive use of the road, he 
should hold that it was a bad bye-law. He must take the evidence most 
favourable to defendant. There was nothing to compel a man who was 
driving at a reasonably fast rate to turn his conveyance aside. The 
Corporation were claiming a right for tramcars to monopolise the road. 

Mr. SAUNDERS: I submit there is evidence to show that defendant 
wilfully stayed on the track. 

The STIPENDIARY : Why not? 

DEFENDANT denied that he obstructed the car, and said he was 
driving abead at the rate of 12 miles an hour. ""- 

After the Stipendiary had seen the horse, he said it was probable the 
horse was travelling at a speed less than that of the car, and at a speed 
which was safe for vehicles in a city like Leeds. There was no bye-law 
which could compel the driver of a vehicle to obey the behests of a tram- 
car driver, but there was one which made it an offence wilfully to impede 
a car, Other conveyances had as much right to travel on the tramlines 
as on any other part of the road. The only offence defendant had com- 
mitted was that he had been highly offensive to those with whom he had 
come in contact on the occasion in question, and defendant had, it 
appeared, been previously fined for using abusive language on the same 
day. He would find that defendant had committed a breach of the bye- 
law, but of such a character that it could be dismissed, under sec. 16 of 


In the Hastings County Court last week plaintiff sued for £19. 18s. for 
rent of electric light fittings, &c. 

It appeared that plaintiff was assignee under an agreement for the 
wiring and fitting up of a house for the electric light. The agreement 
was entered into in 1899, but had been lost. There was a clause by 
which the consumer had the option to purchase the fittings at any time. 
Defendant paid the rent till July, 1901, but from that time till April last 
nothing had been paid. 

Plaintiff sued defendant last November, but she dea defended 
the action, and she now said she was desirous of purchasing the fittings, 
and contended that, as the agreement had been lost, she was not liable 
to pay. Judgment was given for plaintiff for £15. 1s. 11d. and costs. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Governing Body of Northampton Institute, London, E.C., 
require for 1904.5 session an instructor in mathematies (£100 per 
session) for the engineering department, and also a junior demon- 
strator, a junior technical assistant, and a junior lecture assistant 
for the electrical engineering departinent. Further particulars from 
the Principal (Dr. R. Mullineux Walmsley). Applications to be in 
by to-morrow, 11th inst. Sce also advertisement. ö 

A lecturer in mathematics is required at Birmingham Municipal 
Technical School from Sept. 1 next. Commencing salary, £175 
per annum. Applications by June 30. ‘Particulars from the secre- 
tary (Mr. George Mellor), Sutfolk-street, Birmingham. See also 
advertisement. 

A junior lecturer in mathematics is required for University 
College, Nottingham. Salary £130, rising by £10 a year to £180. 
Applications (on forms supplied by the Registrar) by June 20. See 
also advertisement. 

The Electricity committee of the City of York require a charge 
engineer. Salary £100 per annum. . Applications to the city elec- 
trical engineer, Mr. C. A. Midgley, Foss Islands-road, York, by 
June 13. See advertisement. 

A battery-room attendant and wireman is required for East 
Sussex County Asylum, Hellingley. Applications to the resident 
engineer, See advertisement. 
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An assistant lecturer in mathematics, an assistant lecturer and 
demonstrator in physics and an assistant lecturer and demonstrator 
in chemistry are required at Birmingham University. Salary in 
each case £150 per annum. Applications by Aug. 1. 

An assistant demonstrator in physics and chemistry and an 
assistant mathematics lecturer are required for the Northern Poly- 
technic Institute, Holloway, London, N. Applications by 28th inst. 

St. Helens Education committee invite applications for the 
position of 1 of the Municipal Technical School. Salary 
4200. Applications by 22nd inst. 

Leeds Tramways committee require a permanent-way super- 
intendent. Salary £800. Applications by 16th inst. 


Mr. A. R. Bacon, chief assistant at the County of London Electric 
Su ply Co.'s station, Wandsworth, has been appointed resident 
engineer at the company’s City-road station. 

Mr. A. G. H. Davis, of Wallsend-on-Tyne, has been appointed 
shift engineer at the new electricity station of Exeter Corporation. 

Mr. G. Hosking, the baths engineer at Deptford, has been 
appointed clerk of works for the installation of the electric plant 
and fittings for the new Town Hall. 


EDUCATIONAL NOTICES. 
U»iversity College of North Wales.—In October next a syste- 


matic course of instruction in electrical measurement and practical 
electricity for students proposing to enter the profession of electrical 
engineer will be commenced. The physical laboratory at the college 
is well equipped The fee for the course is 14 guineas per session. 


Prospectuses, &c., from the secretary and registrar (Mr. J. Lloyd, 


M.A.). See also advertisement. 

Merchant Venturers’ Technical Oollege.—On June 29, Sir 
William H. White, K.C.B., F.R.S., will open the new workshops, 
laboratories, &c., at the Merchant Venturers’ Technical College, 

Bristol. 

A research fellowship in pure or applied physics of the value of 
£125 is vacant at the Victoria University of Manchester (Owens 
College). Applications to registrar, from whom conditions may be 
obtained by June 18. 

Prof. C. A. Carus- Wilson, M.A., M.I.E.E., commenced a special 
course of lectures to the senior students of the Electrical Stan- 
dardising, Testing and Training Institution on 9th inst. upon 
** Direct-current Motor Construction.” 


Aberdeen.— The traffic receipts of the tramways department for 
the past year amounted to £62,794. 10s. 4d.,'compared with 
£50,008. 6s. 1d. in 1902, an increase of £12,791. 4s:8d. Theexpen- 
diture amounted to £26,580. 8s. 3d , against £15,120. 6s. 11d. The 
estimated income for the year was .£68,700, and the total expendi- 
ture (including depreciation, interest, and sinking fund) £48,988, 
leaving a balance of £14,262. 


Amalgamated Society of Engineera.— The result of the recent 
ballot for the general secretaryship of this society is that Mr. George 
N. Barnes has been re-elected by a large majority. 

Aspull—The Lancashire Electric Power Co. have submitted 
terms for the supply of electricity in bulk in the district. 


Aston.—The Town Council were asked last week, in a petition 
signed by 75 burgesses, to convene a ineeting of the Council to con- 
sider “a curious situation caused by the Electricity committee." 
The petition averred that— 

(1) Meters were supplied to them stamped with a Board of Trade unit, 
which unit the committee unjustly, and they believed illegally, ignored. 
No explanation was given to any of them, and they had now been charged 
with four times the current recorded on their meters. (2) They were 
willing to pay a fair price for the current consumed by them, such price 
to be calculated only upon the units shown on their meters. 

The petitioners also stated that they were solicited by the Corporation 
to use the electric light, and they felt a general sense of insecurity under 
the committee, as the contracts were inexplicit as to repairs. They, 
therefore, asked the mayor to intervene in order to prevent a long series 
of legal contests. 

The Mayor moved that the petition be received, and referred to the 
Electricity committee for consideration and report. As the committee 
was a trading committee, it would be unwise for the Council to interfere 
between it and its customers unless the Council considered that circum- 
stances had arisen to justify such intervention. 

Mr. GopnicH (chairman of the committee) protested strongly against 
statements made by the petitioners. 

The petition was referred to the committee. 

In the report of the Electricity committee reference was mado to this 
dispute, and Mr. Godrich wished it to be perfectly understood that the 
committee did not desire to delude the public who had adopted electric 
lighting. If mistakes had been made they had done their best to rectify 
them. English-made meters were installed. They did not show direct 
reading, although the scale of the meter showed divisions, each of which 
represented four units. The mistake had been that certain consumers 


had counted each division for a single unit, The dia] did not state that , 


one division represented four unite, and, unfortunately, owing to pressure 
of work, cards giving the information were not sent out to users. The 
fact remained, however, that current had been used to the amount 
charged, and the committee would, of course, ask forfull payment. The 
report was approved. 

The chairman of the Public Works committee (Ald. Evans) 
announced at the same meeting that the Aston-road tramway route 
would be ready for official inspection on Thursday (yesterday). 


Asylum Lighting.— York Asylum Visiting committee recommend 
the erection of independent generating plant at the asylum, notwith- 
standing that the Electric Lighting committee of the Corporation 
have offered to supply current. 

Bangor.—The Council have decided to increase the salary of the 
resident electrical engineer (Mr. Price F. White) by £40 per annum. 


Barrow-in-Furness —Application for sanction to borrow an 
additional £35,000 for electric lighting extensions has been made 
by the Council. The charge for electric current for private lighting 
has been fixed at 44d. per unit. 

Battersea —The Borough Council will withdraw the petition 
against the Electric Lighting (London) Bill as soon as the agree- 
ment with the County of London Electric Supply Co. has been sealed. 


Be)fast.—The annual report of the city electrical engineer (Mr. 
Victor A. H. McCowen) for the year ended March 81 states that 
2,255,579 units of electrical energy were sold, compared with 
1,665,560 units for the previous year, an increase of 85 per cent. Of 
the year’s output, 1,488,121 units were sold for lighting (32 per cent. 
increase) and 822,458 units for power (40 per cent. increase). 

The total connections to the mains on March 31 were equivalent to 
171,845 8 c.p. lamps, against 122,000 in 1903. The power connections (in- 
cluded in above) are equal to 2,055 n.r. in motors. There are now 260 
premises or factories employing 388 motors supplied with power by the 
Corporation. The maximum load during the year was 2,180kw., which left 
just enough spare plant for safe working. The load-factor showed a slight 
improvement, being now 10:8 per cent., against 9:66. Owing to the 
reduction in the price of current last June, the average price paid was 
much lower than in the previous year, and now stands at 2°87d. per unit. 
The cost of production has again been reduced, though the price paid for 
coal was slightly higher than for the previous year. The total cost of 
production (exclusive of interest and sinking fund) now stands at 1:032d. 
per unit. The gross profit for the year was £17,558, equal to 7? per cent. 
on capital. After paying interest and sinking fund charges, the net 
profit amounts to £6,128. A further sum (£3,573) was recommended to 
be written off against depreciation of Chapel-lane station, and the balance 
carried to credit of renewals suspense account. 

A Tramways committee has been formed for the purpose of 
arranging matters in connection with the purchase of the under- 
taking of the Belfast Street Tramway Co., and supervising the 
work of conversion to electric traction, &c. 


Bermondsey (London).—The Council have passed an estimate 
of £260 for installing the electric light in the stairways and court- 
yards of the working-class dwellings now being erected. 


Bombay.—The Brush Electrical Engineering Co. have applied 
for a licence under the Indian Electricity Act for the supply of 
electricity. 

Bredbury and. Romiley.— Stockport Council have informed the 
District Council that they can only take over the Bredbury electric 
lighting order upon a guarantee being given that within a reason- 
able time electricity supply in the district would pay. 


Brighton.—Last week the yearly statement of accounts of the 

electric lighting undertaking were presented, and showed that, after 

aying interest and providing for sinking fund, the net profit was 
26,959. 48. 8d., which has been carried to reserve. 

The Chairman of the Lighting committee (Councillor BRoADBRIDGE), 
in presenting the accounts, said the result of the year's working was most 
satisfactory. To date they had paid off about £85,000 of capital borrowed. 

Ald. Borrine said the revenue showed that there had been paid for the 
7d. units £51,572, and the total cost of the whole expenses of the elec- 
tricity undertaking was £46,694, which left, roughly, £5,000 to the good. 
He thought it unfair they should sell electricity at 1d. per unit which cost 
14d. to generate while they charged 7d. per unit to those who used elec- 
tricity for only a few hours. 

Councillor WILSON said the committee should take steps for increas- 
ing their ld. unit. If this were raised by }d. it would give an extra 
£3,000 without counting the amount which would be paid for street 
lighting. 

Councillor Tozer said the committee proposed to make a concession 
in connection with the lighting of the Municipal Technical School, and he 
asked that all consumers be treated alike. 

Councillor Garrikns said they were not giving the Technical School 
any advantage over private consumers. As to the question of applying 
some of the profits in relief of rates, they would be moving their generat- 
ing station in the course of the year from North-road to Portslade, and 
the probability was that certain of their implements would have to be 
xxu It was thought best, therefore, to place the profit to reserve. 

. BuckwELL said considering the town had to run the risk for any 
loss, and that if there was a loss in any year it could be thrown on the 
rates, the rates should benefit when there were profits. That was particu- 
larly desirable now when, owing to the extravagance of the Council, the 
rates were so high. It was unfair that a big reserve should be built up at 
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ihe expense of the ratepayer of to-day for the benefit of the ratepayer 10 
years hence. They were rapidly paying back their borrowed one and 
they had bcen told over and over p by their engineer (Mr. Wright) 
that their cables, which were nearly paid for, were in as good condi- 
tion to-day as when they were put down. That being so it was unneces- 
sary to build up a big reserve. 

Ald. Canpen said they must put the finances of the undertaking on such 

a sound basis that they could be attacked by no one. In the past the 
ratepayers had received £13,000 or £14,000 in relief of rates from the 
electricity undertaking, but they ought never to have had & penny ; the 
whole of the money ought to have gone to build up a substantial reserve. 
They had no claim to the money. While they had never provided a 
penny towards the capital of half a million, they had had £14,000 in 
relief of rates. They also got their street lighting at the extremely low 
price of 14d. a unit compared with 54d. charged in neighbouring East- 
bourne. Having regard to the fact that the present would only be a 
transitory year, that next year they would have spent £200,000 at South- 
wick, and that they would have to provide a sinking fund in their next 
balance-sheet, it would be extremely detrimental to vote any sum to 
relief of rates this year. It would be a retrograde step to raise the price 
of current to consumers, as one member had suggested. Their engineers 
bak Wright and Mr. Christie) strongly advised t the balance should 
pat to reserve. 

Councillor Heun said he had always believed that those great muni- 

cipal undertakings should make no profit at all. Where income was 
greater than expenditure it should be used in one of three ways, to reduce 
the charge to the consumer, extinguish the debt on the undertaking, or be 
carried to reserve. It was absolutely necessary they should have a large 
reserve fand. 

Councillor Jarvis was doubtful whether the profit of £6,959 actually 
existed. A capital of over half a million was invo.ved, and yet when 
they looked at the amount allowed for depreciation they found it was 
about £4,000. 

The report was adopted. 

The Works committee recommend the Council to agree to a 
prorosal to permit through cars to be run on Volk’s Electric 
Railway and the projected Rottingdean traniroad, but to refuse a 
further proposal to waive the Councils right to acquire Volk’s 
Electric Railway until the end of its lease. 


Buenos Ayres.—The “ Review of the River Plate ” states that 
the first electrical section of the Metropolitan Tramway Co.'s line 
(from Constitucion to Recoleta) was recently opened for traffic. 

The Municipal Council have decided to prohibit the use of trailers 
on the tramways in the city, as their use is said to have caused 
numerous accidents. 

Through communication by electric tramway will shortly be 
available between Buenos Ayres and Quilmes. The Compañia 
Alemana Transatlantica will supply current for working the system. 

It is said that German capitalists propose to establish a telephone 
company in Buenos Ayres. 

Mr. John Oldham has been elected president and Messrs. J. T. 
Cornish and T. R. Wood vice-presidents of the Institution of Engi- 
neers of the River Plate for 1904-5. 


Barton -on-Trent.— In consequence of the intention of the Midland 
Railway Co. to construct the Burton and Ashby light railway, 
the Corporation decided on Wednesday to apply for an extension of 
time for the completion of their tramways system, which will 
connect with the light railway at the borough boundary.  . 


Bury (Lancs.)—The capital expenditure of the electricity depart- 
ment during the year ended March was £14,248. 18s. 1d , making 
£73,489. 6s. 10d. Loans outstanding are £45,829. 

The income from eale of current was £7,604, 4s. 8d., including 
£599. 16s. 8d. from public lighting, £6,581. 14s. 3d. from private con- 
zumers and £422. 133. 9d. from supply of current to the tramways. 
Rental of motors, meters, &c., and miscellaneous receipts made the total 
revenue £8,104, 168. 6d.. Cost of generation was £1,787. 19s. 6d., 
repairs and maintenance of engines, accumulators, buildings, &e., 
£278. 8s. 4d., management £666. 17s. 3d., distribution £590. 8s. 3d., 
making, with miscellaneous items, £1,181. 11s. 2d., a gross profit of 
£3,495. 7s. 4d. Interest absorbed £1,464. 7s. 7d. and sinking fund 
£1,465. 3s. 3d., leaving net profit £565. 16s. 6d. 731,183 units of elec- 
trical energy were generated, of which 54,664 were supplied to public 
lamps, 67,630 to the tramways and 550,617 to private consumers. 
Generating costs were 1:30d. per unit sold, inst 1:65d. in previous 
year, and the total costs were 2:62d, compared with 3:38d., the average 
price obtained being 2:82d., against 3:39d. There are 382 private con- 
saumers (with the equivalent of 38,095 8 c.p. lamps) connected, compared 
with 355 and 35,647 respectively last year. The total maximum supply 
demanded was 487:3kw., compared with 319-7kw., and the load-factor 
was 15°7, against 15°17. 48 motors, equivalent to 291 H.P., are let on 
hire, and the units sold for power and heating were 299,538, against 
141,123. There are over 15 miles of street mains laid. After allotting 
one 250kw. generating set for tramway purposes, tho works have a 
capacity equal to 22,000 8 c.p. lamps. 

Canadian Railways.—Out of the 19,886 miles of railways in 
Canada at June 80 last 759 were operated by electricity and 19,077 
by steam. The figures for electricity include those lines which 
come under the designation of tramways in this country. 


Cannock.— Mr. F. Brown, of Walsall, has been appointed con- 
sulting electrical engineer to the Council. 


Cheltenham.—On Monday, the Lighting committee reported 
that the time had arrived when the suggestion of the Finance com- 
mittee that the president of the Institution of Civil Engineers should 
be invited to nominate an expert to investigate into and report upon 
the working of the electricity undertaking should be carried out. 

The Local Governmeat Board have sanctioned the borrowing of 
three sums ( £4,182, £260 and £2,500) for electric lighting extensions. 

In forwarding the sanction, the Board state that it would not accord 
with their practice to include in the loans any sums representing wages 
of the Council's ordinary staff of workmen. Therefore. they desired to 
be informed of the precise amounts included in each of the proposed 
loans on account of payments to such workmen. The Board also stated 
that they gathered from the report of their inspectors that the losses on 
the electricity undertaking had been due mainly to the adoption of an 
extensive system of street lighting and to insuflicient charges for current. 
In view of the unfortunate position in which the undertaking was at 
present placed, the Board urged the Council to exercise in future more 
than usual caution in respect of further applications for electric light 
involving material extension of cables, &c., and, at least, always to secure 
guarantees under sec. 20 of the Electric Lighting Order. Extensions for 
public street lighting should also be cautiously proceeded with. 

The chairman of the committee (Ald. Norman) moved the con- 
firmation of the minutes, and explained that the proposed inquiry 
would be an impartial one. 

5 ined two amendments had been rejected, the minutes were con- 
rmed. 


Olewer.—The Windsor Electrical Installation Co. have notified 
the Parish Council of their intention to apply for a provisional order. 

Oolchester.—Last week the Council in committee resol ved 

To entertain at Colchester the Council of the Institution of Electrical 
Engineers, donors of the Gilberd tercentenary painting, on the occasion 
of their visit for the formal unveiling of the painting ; and further that, 
having regard to the exceptional interest and importance connected with 
the ceremony, the mayor be voted as additional remuneration such 
amount as shall be requisite for defraying the special expenditure in 
carrying out the proceedings decided upon by the executive committee. 

In future the charge for electric current for power will be as 
under :—Up to 100 units per quarter, 4d. per unit; not exceeding 
500 units per quarter, 21d. ; exceeding 500 units 21d. 


Crewe.—The Electric Lighting committee report that, after 
paying all expenses, there was a profit of £1,116 on the electricity 
department for the past year. The charge for current for private 
lighting has been reduced from 44d. to 4d. per unit. l 

Customs Duties.—Recent decisions have fixed the duty on 
imports of stranded copper wire into New Zealand (as electric 
appliances) at 10 per cent. ad val. 

Dartford.—The Council have accepted the offer of J. G. White 
& Co. for construçting and leasing the tramways in the district. 
The company will take current from the Council at 2d. per unit up 
to 100,000 units per:annum, 13d. from 100,000 to 150,000, and 14d. 
for all in excess of this quantity. 


Dawlish.—The Council have approved the amended agreement 
with Messrs. Crompton & Co. for the erection and maintenance of 
electricity supply works. | i; 

Devonport. — The Corporation have adopted the recommendation 
to reduce the charge for the supply of electric current to 44d. per 
unit for the first 1,000 units, and 4d. beyond. Current for power is 
to be supplied at 21d. 


Dover.— The Electricity committee are preparing a scheme of 
“ free " wiring, and application is to be made for sanction to a loan. 

Dublin.—The Electric Lighting committee having found it impos- 
sible to obtain a supplemental loan of £50,000 for electric lighting 
at a less rate than 4 per cent. per annum, have decided to obtain a 
temporary loan from the Bank of Ireland. 

Dundee.—A scheme for the erection of a new electricity generat- 
ing station in the vicinity of the harbour for the supply of energy 
for lighting and power to the jute mills and various factories in the 
town will be discussed at an early meeting of the Council. The 
promoter (Mr. Geo. Balfour) will endeavour to obtain the consent 
of the various authorities to the promotion of a bill next session. 

Ealing.—The report of the Electricity Supply committee for the 
year ended March 31 states that the gross profit was £12,142, and 
the net profit £3,838, after meeting all charges, including interest 
and sinking fund. 

£2,000 has been placed to reserve. It has been decided to reduce the 
charge to the following rates after September:—J'lat rate: All con- 
sumers except churches, 5d. per unit; churches, 44d.; heating and 
power, 23d. to 2d. Maximum demand: 7d. first 1} hours and 2d. after 
in six winter months; 7d. first half-hour and 2d. afterin summer. No 
alteration in present rate of 6d. to be made when current consumed 
through slot meters, but meter rent has been abolished in these cases. 

East Ham.—Tenders are to be invited for wiring the new 
technical college. The General Purposes committee, having con- 
sidered the question of withdrawing the compulsory minimum 
charge of 6d. per week made for the use of electric current supplied 
to tenants of the municipal working-class dwellings, recommend, as 
an experiment, that the use of the electric light be made optional 
for 12 months. 
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Electric Driving in the Jewellery Trade.—The competition 
which the jewellery industry in this country has to meet from 
Germany and Switzerland is of the keenest kind. Much of the 
cheap, well-made jewellery that comes here from the Continent is 
only possible by the employment of the most up-to-date methods 
in manufacture. Pforzheim (Baden) has been long noted for the 
manufacture of jewellery, and there are now more than 700 factories 
in the city and over 20,000 workmen engaged. Jewellery to the 
value of £5,000,000 is manufactured annually, and two-thirds of 
this is exported. 400 out of the 700 factories are operated elec- 
trically, and in this way a great saving is effected. It is doubtful 
if the proportion of electrically-operated jewellery factories is as 
great in this country. 

Blectricity in Agriculture.—The National Electric Construc- 
tion Co. have installed at Hafodybryn Farm, Llandedr. electrical 
plant for lighting and for operating farming implements. 


Exeier.—By arrangement with the Corporation the National 
Telephone Co. have commenced the work of putting their wires 
underground. 

The City Council on Wednesday decided to appoint a business 
manager of their electric light undertaking. In connection with 
the plant for the supply of energy to the tramways, it was decided 
to invite tenders for turbine and steam-driven plant. 


Exhibitions.—Despatches have been received by the Foreign 
Office from H.M. Consul-General at Antwerp and H.M. Vice-Consul 
at Liége urging the desirability of British manufacturers partici- 
pating on a considerable scale in the 1905 Liége Exhibition, and 
stating that France, Germany, Austria-Hungary and the United 
States will be largely represented, that 29,000 sq. yds. of space will 
be devoted to the machinery section alone, and that opportunity will 
be afforded for showing all kinds of machinery in motion. 

A national exhibition will be opened at San Salvador (Republic of 
Salvador) on Aug. 1. British exhibits are invited. The Salvador 
Railway Co. will land exhibits free at the Port of Acajutla, and 
carry them free to the capital. 


Exmouth.—A site has been acquired for the electricity works 
which are to be erected, equipped and maintained for a term of 
years by Messrs. Crompton & Co. 


Farnborough.—The Board of Trade are again inquiring as to 
whether any steps have been taken to carry out the provisions of 
rat Council's 1899 electric lighting order. No such steps have been 
taken. 


Fatalities.—An inquest was held on Wednesday into the circum- 
stances attending the death of a youth named Hartopp, which 
occurred in the underground workings at Exhall Colliery, Nuneaton, 
on Monday. 

Deceased was a ‘‘ clipper,” whose duty was to fasten and unfasten tubs 
of coal from a wire running between a set of steel rails driven by an 
electric motor. While awaiting the coming of some tubs deceased caught 
hold of a steel girder above his head, placing his feet on the moving wire 
beneath. Three minutes later he fell, and when picked up was dead. 
It appeared that an electric cable passed over a girder and came in 
contact with that on which deceased was hanging, and two witnesses 
spoke to having seen electric flashes from wires in the vicinity. 

Dr. Orton, who made the post-mortem examination, formed the opinion 
that death was due to electrocution. 

Dr. PuiLLiPs attributed death to asphyxia, which might have been 
caused by electric shock. 

Mr. L. W. DE Grave, consulting engineer to the colliery company, said 
it would have been impossible for any electric current to have found its 
way into the girder from which deceased was hanging, or for him to have 
had a shock from the main cable. 

Mr. OrivER Orton said he examined the cable directly after the acci- 
dent, and found no leakage. 

Eventually the jury found that death was due to elcctric shock. 

The inquest into the circumstances of the death of the boy 
Edward Stanley Jones, aged 13, who was killed on Thursday 
last week on the Crossens section of electric railway of the Lanca- 
shire and Yorkshire Railway has resulted in a verdict of death by 
lectrocution, no blame being attached to any one. 


Faversham.—The Council have fixed the price of electric current 
at 6d. for lighting and 8d. for power. The supply of current was 
commenced this week. 

Felixstowe.—Sanction has been received by the Council to the 
borrowing of £14,160 (out of £17,160 applied for) for the purchase 
of the undertaking of the Suffolk Electricity Supply Co. and for 
extensions of plant, &c. The Local Government Board have 
reserved their decision as regards the balance (£3,000), payable 
when the company could show a profit of 6 per cent., until it 
becomes necessary for the Council to raise that sum. 

Finchley.—The chairman of the Electricity committee (Coun- 
cillor Todd) told the Council last week that applications for electric 
current for lighting were coming in at a brisk rate, and that the 
equivalent of over 11,000 8 c.p. lamps was connected. The com- 
mittee had 40 contracts at present in hand for wiring premises in 
the distriet, and Messrs. Sayers, of East Finchley, propose to wire 
their houses, which would mean an addition of 2,000 lights. A 


further loan of £15,000 would be required to meet the growing 
demands of the department. An amendment to increase this 
amount to £17,000 was carried. 


Folkestone —An extension of time to construct their projected 
electric tramways has been applied for by the Corporation. 

Glasgow. — The extension of the Corporation’s electric tramways 
between St. George's Cross and Stobeross Ferry is now open. 


Golborne.— Negotiations are proceeding between the Council and 
the Lancashire Electric Power Co. for the supply of electricity in 
the district. 

Heavitree.—The Council are considering terms submitted by 
Exeter City Council for the supply of electricity in the district.1 

Hospital Lighting.—Burslem Council have instructed the 
borough electrical engineer (Mr. A. Bremner) to prepare estimates 
for wiring and fitting up the hospital for the electric light. 

Hove -—The General Purposes committee recommend the Council 
to enter into a contract with Brighton Corporation for the supply 
of electricity in bulk for Aldrington. 

Hull.—The Town Council have adopted the recommendation of 
the Electric Lighting committee to supply current to the North- 
Eastern Railway Co.'s docks and sidings in Hull at 1jd. per unit 
for not less than 1,000,000 units per annum for three years for 
a 27 per cent. load-factor, and also to supply 500,000 units per 
annum for five years to Messrs. Keckitt & Sons at 14d. per unit for 
a 33 per cent. load-factor. The present scale for general consumers 
for private lighting is 44d. per unit, 2d. per unit for heating and 
cooking and for power when the units consumed per horse-power 
of the motors connected are less than 80. 

Lifcacombe The Council have placed an order with the Ilfra- 
combe Electric Light and Power Co. for lighting the exterior of the 
Pavilion by arc lamps. 

Islington (Gondon).—At the Council meeting last Friday the 
Lighting committee’s recommendation as to the reorganisation and 
additions to the staff at Eden-grove electricity works. and as to the 
increase of salaries and wages, were approved by 32 votes to 17; 
but as & two-thirds majority is required the recommendations fell 
through. 

Italy.— The cotton industry of Italy employs over 135,000 
workers, distributed over 727 factories. Recent statistics show that 
rather more than half these factories are worked by steam, the 
remainder chiefly by hydraulic power and electricity. The total 
electrical horse-power employed in the cotton mills driven electri- 
cally is 4,539, and 933 f.. is employed in flax, hemp and jute 
mills. Paper and wood pulp factories employ 1,075 n.r. of electric 
power, and the typographical industries 60 H.P. In the mining, 
metallurgical, mechanical and chemical industries the total of the 
electric driving is nearly 3,000 E. II. P. 

Keighley.— Sanction to a loan of £11,500 for extensions of the 
electricity undertaking has been applied for. 

Kensington (London). —The Borough Council on Tuesday voted 
30 guineas to the borough engineer and surveyor for extra work in 
personally supervising the laying of conduits in connection with 
the electrification of the Metropolitan District Railway. 


King’s Lynn.—For the year ended March 81 the income of the 
electricity department was £5,685. 16s. 3d., and the total expendi- 
ture, including interest and sinking fund, £5,199. 8s. ld., leaving 
net profit £486. 7s. 4d., compared with a deficiency of £47. 2s. 2d. 
on the previous year. The output for the year was 888,472 units, 
against 323,175. £2,783 was received from private consumers for 
lighting, £512 from power users and £1,991 for street lighting. 
Cost of generation was 1°29d. per unit. The number of consumers 
increased from 401 to 459, the number of motors from 25 to 37, 
and the total horse-power of motors from 109 to 4744. 

Leyton.—The Council have applied for sanction to a loan of 
£300 for wiring and fitting up Newport-road school for electric 
lighting. 

Lewisham.—The borough engineer has been authorised to send 
in a claim for £759. 14s. 2d. for damage alleged to have been done to 
the roads and footpaths in the district by the Blackheath and 
Greenwich District Electric Light Co. 


Lisbon.—In connection with a statement that the telephone line 
lately established between Lisbon and Orporto had been constructed 
for the Portuguese Government by the Anglo-Portuguese Telephone 
Co. (which works the telephone exchanges in these towns), we are 
desired by the Inspector-General of Telegraphs and the Electrical 
Industries of Portugal (Senhor P. B. Cabral) to state that the line 
in question is destined as a trunk connection between the telephone 
exchanges worked by the company, but that it has been constructed 
and will be maintained and worked exclusively at the expense of 
the State by the engineers and agents of Senhor Cabral's department 
and without any intervention by the company. 

Maidstone.— The Electricity committee have decided to supply 
electrical energy to the Light Railways committee at 2d. per unit 
for the first 200,000 units per annum, 14d. for the second 200,000 
units, andl 4d. per unit beyond. 
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Marylebone (London).—At a meeting last evening the Borough 
5 agreed, on the recommendation of the Finance committee 
that, 

Application be made to the London County Council for sanction to 
borrow £436,200 for the purchase of land and for the erection and con- 
struction of a station for generating electricity, under the powers of the 
St. Marylebone Electric Lighting Acts, 1901 to 1904, including buildings, 
machinery, &c., and the provision, laying, down and construction of mains 
and works for connecting the generating station with the existing mains, 
and the alteration and extension of mains and works. It is proposed to 
ask for the advance of £136,500 (part of the above-mentioned £436,500) 
during the Council’s financial year ending March 31, 1905. 

On the question of the principal loan for the payment of the 
amount awarded for the purchase of the Metropolitan Electric 
Supply Co.’s Electric lighting undertaking in Marylebone, the com- 
mittee reported that, 

Although the London County Council’s Money Bill has passed the 

Committee of the House of Commons, and clause 6 of the bill authorises 
the County Council to lend to the Borough Council £1,415,000 for pay- 
ment of the award, costs of the bill, judgment, &c., it is possible that the 
bill may not receive the Royal assent before the County Council rise for 
their recess at the end of July. In that event, the loan will not be forth- 
coming before the middle of October. 
To meet these circumstances a recommendation was made by the 
Finance committee at last night's meeting that the committee be 
empowered to negotiate a temporary loan and to arrange for the pay- 
ment of such amount as may be borrowed at the earliest possible 
date, the whole of the capital amount of the award being due to be 
paid to the Metropolitan Company by June 30. The proposals of 
the committee were adopted practically without discussion. 


Middlesbrough.—In submitting his annual report the borough 
electrical engineer (Mr. H. M. Taylor) states that the revenue has 
increased by 100 per cent., with an increase in annual expenses of 
50 per cent. The average price obtained per unit was 3:36d., which 
was low compared with other places, The net profit was £534, 
against a deficit of £485 in the previous year. 


Middlesex.—The County Council have received an intimation 
from the Board of Trade that it was not intended to proceed with 
the Acton electric lighting provisional order, but that the Hampton 
Wick and District order had been granted. The question as to the 
liability of Messrs. J. G. White & Co. (contractors for No. 5 tram- 
way) to make good portions of the track in Edgware-road which had 
subsided has been referred to arbitration. 


Municipal Telephony.—The minutes of Glasgow Telephone 
committee submitted to the Corporation last week contained a 
reference to the termination of Mr. A. R. Bennett’s service as 
general manager, and the committee expressed their appreciation of 
the able manner in which he had discharged the duties of his office. 

The committee also reported that they had agreed to bear the 
cost of provisional protection of an improvement in telephone 
apparatus by the assistant general manager, on condition that the 
Corporation will, free of all charge for royalty, have its use for their 
telephone system. 

Bournemouth Telephone committee have been informed by the 
manager of the National Telephone Co. (Mr. W. E. L. Gaine) that 
the company are unable to depart from the position taken up by 
them on the occasion of the recent interview. The Council have 
approved a draft circular drawn up by the town clerk setting out 
the proposals of the committee in regard to the equipment of a 
municipal telephone exchange, and it is to be printed and issued to 
ratepayers in the district. A canvasser has been appointed tem- 
porarily to make & canvass in the area. 


Newport (Mon.)—The accounts of the first year's working of 
the municipal electric tramways show total receipts £23,058 and a 
gross profit of £8,119. 16s. 8d. After providing for interest and 
sinking fund (£7,719. 18s. 11d ) the net profit was £399. 17s. 9d. 

The revenue of the electric lighting department for the past 
year was £18,166 and the gross profit £9,370. Interest and sink- 
ing fund instalment required £9,595, leaving a deficiency of £225. 


Newport, N.B.—The Council have decided not to entertain at 
present the question of the purchase of the works of the Tayside 
Electric and Gas Light Co. 

Nottingham.—In submitting the accounts of the Electricity 
committee, which were abstracted in our last issue, the chairman 
of the committee (Ald. Sir John Turney) stated at the Council 
meeting on Monday that Dr. Kennedy, who had been called in to 
report upon the undertaking, had found that the plant, mains, &c., 
were in a most satisfactory condition. There were three items, 
however, that should be removed from the accounts—viz., the 
discount on issue of consolidated stock (£1,614), expenses of issue 
(£215) and preliminary expenses (£330). The simplest way would 
have been to do away with those items. It was gratifying to know 
that although they had spent a great deal of money upon the 
undertaking, there had not been much of it wasted. The accounts 
were approved, as were those of the tramways department. 


Paris —The company which supplies electricity in the areas on 
the left bank of the Seine, Paris, has decided to extend its generu- 


ting station at Issy. Four alternators of 600kw. each are to be 
installed in place of the former units. Each generating set will 
consist of one Westinghouse single-phase alternator (8,000 volts 
42 periods) direct-connected to one of the existing horizontal steain 
engines, which can give out 800 H, p. each. The exciting current 
for each unit will be furnished by a 25kw. exciter, at 195 volts. 
Each alternator will be fitted with a special flywheel weighing about 
7-7 tons, which will about double its inertia. The spider will be 
cast in two pieces so that it may be mounted direct on to the shaft 
of the engine, without removing the bearings. 


Patent Amendment.—The Mica Insulator Co. (Ltd.), Empire 
Works, Blackhorse-lane, Walthamstow, London, N.E. (late ot 
Stanstead, Essex), seek leave to amend specification of Letters 
Patent No. 6,048 of 1895, granted to Carl Bolle, for ** Improvements 
in the manufacture of flexible sheets for electricalinsulation."  Par- 
ticulars of proposed amendment are set out in the “ Illustrated Official 
Journal" (Patents, of June 1) and opposition must be given within 
one calendar month from that date. 


Penge.—At last week's Council meeting a communication was 
received from the Blackheath and Greenwich District Electric Light 
Co. that they would arrange to commence supplying electric current 
in the district as soon as the Board of Trade had approved the trans- 
fer to the company of the Crystal Palace District Electric Supply 
Co.'s undertaking. This approval has since been given. 


Presentations.—On April 29 the officials and workmen of Cape 
Town Corporation electricity works presented Mr. Walter F. Long, 
A.M.I.E.E., city electrical engineer, son of Mr. C. G. Long, J.P., 
of Maidstone, Kent, with a pianola on the occasion of his marriage 
with Miss Dora Rowlinson, daughter of Mr. R. Rowlinson, of 
Chorlton-cum-Hardy, which was celebrated the following day at 
St. George's Cathedral, Cape Town, in the presence of a large 
number of well-wishers. 

At Ilford on Friday evening last week the staff of the electricity 
works presented the chief electrical engineer (Mr. Arthur H. Shaw) 
with a carved oak chiming clock on the occasion of his marriage, 
with Miss Hilda M. Cassidy, which took place at Ilford on the 1st 
inst. The presentation was made by Mr. Bond, who paid a high 
tribute to the esteem and regard in which Mr. Shaw was held m 
the staff. Mr. Shaw acknowledged the gift in suitable terms. 


Provisional Blectric Lighting Order.—The Board of Trade 
have issued an order under which Caerphilly Distriet Council have 
to lay distributing mains within two years. The order limits the 
maximum price to be charged for electric energy to 11s. 8d. per 
quarter for 20 units or under and 7d. per unit for any quantity in 
excess of 20 units. The Council may enter into an agreement with 
the South Wales Electrical Power Distribution Co. for the supply of 
electricity in bulk. 


Ravensthorpe.—The question of applying for a provisional elec- 
tric lighting order is being considered by the Council. 


Rochdale.—A pplication has been made for sanction to a loan of 
£42,405 for extension of the electricity undertaking, as follows :— 

Buildings, foundations, &c., £4,500, three 200kw. turbo-alternators and 
one 200kw. motor alternator £5,800, 412kw. steam dynamo for direct. 
current supply £3,750, sub-station plant for lighting £2,500, three 
Lancashire boilers, with superheaters, valves, fittings and steam-pipe 
connections, £3,150, superheaters for existing boilers, extension steam 
pipes, expansion bends, valves, connections and coaling platform, &c., 
£2,750, condensing plant and exhaust pipework for above £2,650, feed 
pumps and pipes, tanks, &c., £500, switch gear and engine room con- 
nections £2,950, cables, meters, &c., £10,000; total £38,550 ; fees ard 
contingencies 10 per cent., £3,855. : 

The question of giving a supply of electricity to Littleborough is 
under consideration. 

Application has been made by the Council for sanction to a 
further loan of £42,405 for extensions of the electricity undertaking. 


Rotherham.—The Council have been authorised to borrow the 
further sum of £14,670 for electric lighting extensions. 


Runcorn.—The Council have applied for two years’ extension to 
carry out the terms of their provisional electric lighting order.. 


Bt. Anne's-on-the-Bea —In presenting the minutes of the Elec- 
tricity committee at the last meeting of the Council, 

Mr. Invina said that the revenue for the past year was £5,992. 14s. 6d. 
(£2,179. 14s. 5d. from private lighting, £1,015. 12s. 4d. from public 
lighting, £2,670. 15s. 2d. from traction and £50. 12s. 7d. miscellaneous); 
the annual expenses were £2,621. 19s. 3d., gross profit £3,300. 15s. 3d. 
Interest and sinking fund required £1,718. 13s. 2d., leaving a net profit 
of £1,582. 2s. 1d., against £107 in 1903 and £12 in 1902 (the firet year). 
The undertaking was in & most satisfactory condition; the works had 
been most economically managed and the committee had been able to 
reduce the cost of current for public lighting from 4d. to 21d. per unit. 
Meter rentals had been abolished, and altogether their record was a 
creditable one for only three years’ working. Their success was due to 
the energy and enterprise of their engineer (Mr. J. H. Clothier) who had 
proved himself a most capable manager. 


Saffron Walden.—^At a recent meeting the Council adopted a 
recommendation of the Electric Lighting committee to accept 
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Messrs. Foote and Milne's proposals for equipping and maintaining 
electricity works. The capital cost is £9,150. Interest and sinking 
fund will be paid by the firm. Application has been made by the 
Council for sanction to borrow £10,150. 


Shanghai —It is reported that the Municipal Council are negoti- 
ating with American firms for the construction of electric tramways. 
The project comprises the construction of 23 miles of track on the 
overhead system, and the concessionaires are to be required to 
operate as well as to construct the system. A deposit of £5,000 is 
to be lodged with the Council on signing the contract, and the rental 
to x paid is £100 per mile of single and £150 per mile of double 
track. 


Sheffield.—The electric lighting accounts were presented to the 
Corporation on Wednesday by the chairman of the Electric Light 
committee (Ald. Styring). He referred to the rapid increase in the 
demand for electrical energy for power, and announced that the 
new power house was rapidly approaching completion. The Council 
had not fully realised its duty to the electric lighting department, 
and he thought there should be a further extension of public lighting. 


Sleaford.—There was a profit of about £200 on the past year's 
working of the electricity department. 


Sunderland.—The Council on Wednesday adopted the report of 
the Electricity and Lighting committee, which recommended that 
opposition be offered to the Supply of Electricity Bill. The Tram- 
way committee propose to appeal against the assessment of the 
tramway undertaking, which has been raised from £8,848 gross and 
£5,104 net last year to £20,150 gross and £14,129 net this year. 


South Africa.—The “ British and South African Export Gazette“ 
states that Johannesburg Council have accepted tenders for engines 
and dynamos, at a cost of about £9,140, for temporary use pending 
the completion and equipment of their power station, and also for 
a pair of dynamos and an engine for Burghersdorp refuse destructor 
works. The purchase of switchboards, cables, &c., at a cost of 
£4,486, has also been authorised. 

Bloemfontein Town Council will supply electrical energy for 
power at 9d. per unit. 

Mr. Clement Hirzel has secured the concession for the supply of 
electricity at Nairobi (Kast Africa) within a 15-mile radius, and will 
promote a company in England to carry out the project. It is pro- 
posed to charge for current 1s. 4d. per 8 c.p. lamp per month, 1s. 8d. 
per 16 c.p., 2s. 8d. per 82 c.p., 4s. per 50 c.p., 6s. 8d. per 24 ampere 
arc and 138. 4d. per 5 ampere arc, and 2d. per unit for power. 

An electricity generating station is to be erected on the new 
Natal central experimental farm. j 

A 143 n.r. electric generator and a 25 H.P. engine have been 
installed at the Lourenco Marques electric laundry. 

An electricity supply and tramways scheme for Zanzibar is under 
consideration. 

The electric cableway which is to be used for conveyance of 
materials, &c., over Victoria Falls during the construction of a steel 
bridge across the Zambesi at that spot by the Cleveland Bridge and 
Engineering Co. was designed by Mr. H. Poole, and the steam 
engine and dynamo has been supplied by Ernest Scott and Mountain. 
5 will carry a 10-ton load, and can deal with 800 tons 
per day. 

Exports from the United States to British and Portuguese Africa 
during February included electrical machinery valued at £3,229, 
compared with £354 in February, 1908. 

Recent shipments from New York for South Africa included 858 
cases of electrical machinery and material. 

&outhwark.—'l'he position of the borough electrical engineer 
(Mr. J. R. Blaikie) was again considered at the Borough Council 
meeting on Wednesday, when the Electrical committee recom- 
mended that Mr. Blaikie be given three month's notice to terminate 
his appointment. The matter was discussed a month ago, but was 
adjourned to give Mr. Blaikie an opportunity to resign. 

The Mayor now stated that he had received a letter from the engineer, 
but he advised that it should not be read. 

Mr. Curr: Surely it is only justice to a man, against whom grave 
charges are brought and whose professional future is at stake, that we 
should hear what he has to say. 

The Mayor: If the Council place confidence in me the letter will not 
be read. A communication attached to it is of a libellous character. 

Mr. Epwarps (late chairman of committee) said he wrote the com- 
munication referred to, and on the previous night gave Mr. Blaikie 
liberty to use it. 

Ultimately it was decided by 35 votes to 11 to have neither communica- 
tion read. 

Mr. ATTENBOROUGH protested against the un-English mode of procedure 
adopted, and inquired if Mr. Blaikie had not offered to resign if the 
imputations against him were withdrawn 

The Mayor replied that, in view of the vote taken, he could not supply 
any information. 

Mr. Epwarps opposed the recommendation. There had been two 
inquiries into the condition of the undertaking. In the first case 
12 meetings were held, with an average attendance of 12 members, and 
the recommendations contained no charge of maladministration or mis- 


management. At the second inquiry there were five meetings with an 
average attendance of five. He was sorry that an arrangement had not 
been come to by which Mr. Blaikie would resign. He would have to go, 
for an officer at loggerheads with his committee found his position 
untenable. But he did not blame Mr. Blaikie for declining to commit 
professional suicide, for if he had resigned without conditions the terms, 
of the committee’s resolution would have been held to be justified. 
Was it not strange, if the resident engineer was descrving of dismissal, 
that he should be supported by Mr. Newman (chairman of committee), 
himself (ex-chairman), Mr. Hawkins and Mr. Anton, two practical 
electrical engineers. A party meeting of the Progressives had been held 
to decide the matter on the previous night, but although he (Mr. Edwards) 
had been a member of that party for more years than he cared to remem- 
ber, he was not summoned to attend because it was known he was 
upholding Mr. Blaikie. 

Mr. Westcott, in reply, said those supporting the recommendation 
were accused of lack of electrical knowledge. That might be true, but 
they had common-sense, They did not accuse Mr. Blaikie of malad- 
ministration, but of lack of interest in his work and general lack of 
supervision. . 

The Rev. Mr. Pirt was convinced that Mr. Blaikie was being made a 
scapegoat, and Mr. Newman said one of the members of the committee of 
inquiry went round canvassing for ccmplainis against Mr. Blaike. 

On a division, the recommendation was carried by 35 votes to 11. 


Spain.— A decree has been issued authorising the substitution of 
electric for horse traction on the tramway between the Obelisco 
„% Paseo " and Diego de Leon, Madrid. 


Stepney.—The Parliamentary and Electric Lighting committee 
reported to the Borough Council on Wednesday that they agreed 
with the general principles of the Supply of Electricity Bill, 1904, 
subject to the following amendments :—(1) That the expression 
“ company or person in clause 3 (a) be amended so that is is made 
elear that it includes any authorised distributor, such as the 
Borough Council ; and (2) that clause 6 be deleted. 


Stockton Heath.—The Council have agreed to allow Warrington 
Corporation to supply electric current in the district, provided the 
charges are not in excess of those made at Warrington. 


Stourbridge.— The borough electrical engineer (Mr. Clarke) has 
submitted alternative schemes of electricity supply—one to take 
electricity in bulk from the Midland Electric Corporation for Power 
Distribution and to distribute it to consumers through the Council's 
mains, the other to erect municipal electricity supply and refuse 
destructor works. The capital involved in the first scheme is 
£6,158, and in the second, £15,674. The manager of the company 
(Mr. J. H. McLean) intimated that his company would be willing 
to accept from the Council a notice of 6 or 12 months to dis- 
continue supply. The Electric Powers committee recommended 
that the Council should take electricity in bulk for the compulsory 
area, and this has been agreed to by the Council. 


The committee also recommended that further representation 
be made to the Board of Trade with the view of assuring the 
non-revocation of the Council’s provisional electric lighting order 
of 1899. 


Switzerland.—A new electrical mountain line of railway is to 
be constructed, 8$ miles in length, to connect the town of Weesen 
with the mountain Speer. 


Tasmania.—The “ Australian Mining Standard" recently an- 
nounced that the electrical plant at the Mount Lyell Mines, &c., 
was to be increased from 280 H. p. to 1,000 H.. capacity and that 
orders for about £9,000 worth of generating plant had been given 
to the Australian Metal Co., representing Brown, Boveri & Co. 
This plant will consist of two 400kw. steam turbo-alternators, to 
generate three-phase current at 500 volts, which wil] supply energy 
to motors for driving pumps, hoists, blowers, &c. 


Victoria (Australia) —The local authority are disposed to accept 
& proposal of Messrs. Hunter, Buckley and Hunter to light the 
town of Bright by electricity, which they propose to generato by 
means of plant to be installed at their mines. 

Mr. Henry Deane, Government Engineer-in-Chief for Railway 
and Tramway Construction, has started on a visit to Canada, the 
United States and Great Britain to obtain information on the sub- 
ject of railway and tramway construction, the use of automobiles 

y railway administrations, the electrification of railways and the 
electrical working of lifts. 


We lton-on-Thames.—Negotiations are proceeding for the light- 
ing of the district by the Urban Electric Supply Co., who have 
erected experimental lamps. 


Wanstead.—The clause in the Leyton omnibus bill reluting to 
the supply of electricity in Wanstead has been struck out in the 
House of Lords. 


Warrington.—Sanction to a further loan of £5,000 for electric 
lighting extensions has been obtained by the Council. 


Workhouse, &c., Lighting.—Chelsea Guardians are considering 
an offer by the Chelsea Electricity Supply Co. to supply electricity 
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at 4d. per unit for lighting the new offic es and buildings at King’s- 
road. 

York.—The accounts of the electricity department for the year 
ended March show total capital expenditure of £99,519. 11s. 1d., an 
increase of £25,462 during the year. 

Receipts from sale of current were £8,685. 0s. 11d , including £7,522. 3s. 
from private consumers and £1,162 for public lighting. The total 
income was £9,112. 11s. 2d., working expenditure £4,962. 15s. 4d. Out 
of the balance (£4,149. 15s. 10d.), £3,799. 4s. 3d. is required to meet 
interest and sinking fund instalment, leaving a net profit of £850. 11s. 7d., 
which has been applied in wiping out the deficit of £351. 6s. at March, 
1903. 924,263 unite of current were generated and 811,027 sold. 


TRADE NOTES AND NOTICES. 


TENDEBS INVITED. 


Walthamstow Urban District Council invite tenders for the 
supply of three Westinghouse gas engines, starting appliances, 
piping and accessories, three continuous-current dynamos with spare 
armature of approved manufacture, with usual measuring instru- 
ments and switchboard. Specifications, &c., from the consulting 
engineer (Mr. J. Enright), 68, Lincoln’s Inn. fields, W.C. Tenders to 
Mr. C. Sydney Watson, clerk and solicitor, Town Hall, Waltham- 
stow, by 5 pm. June 28. Further particulars are given in an 
advertisement. 


Wigan Corporation invite tenders for 12 bogie cars (single deck, 
two-motor equipments’. Plans may be inspected and copies of 
general conditions, specifications, &c., obtained after 13th inst. 
from the borough electrical and tramways engineer (Mr. James 
Slevin), Bradford-place, Wigan. Tenders to town clerk (Mr. Harold 
Jevons) by noon of Tuesday 21st inst. See also advertisement. 


The Council of the Metropolitan Borough of Stepney invite 
tenders for laying on an electric light wiring installation at the 
public baths in Whitehorse-street, Ratcliffe, E. Drawings may be 
seen and copies of specifications, &c., obtained from the borough 
engineer (Mr. W. M. Jameson), 15, Great Alie-street, Whitechapel, 
E., after June 20. Tenders to town clerk (Mr. George W. Clarke), 
by noon of Tuesday June 28. Further particulars are given in an 
advertisement. 


Loughborough Gas and Electric Lighting committee invite ten- 
ders from manufacturers for the supply and erection of electric 
cables (including laying) switchboard, steam, feed, blow-off and 
other piping and feed pumps (including erection). Specifications 
from the consulting engineer (Mr. C. H. Gadsby), 20, Victoria- 
street, Westminster, S.W., after June 18. "Tenders to the town 
clerk (Mr. Harry Perkins), Town Hall, Loughborough, by noon 
June 25. See also advertisement. 


The directors of the Isle of Thanet Electric Tramways and 
Lighting Co. (Ltd.) are advertising for 12 1nonths' supply of elec- 
tricity meters. Specifications from the manager, power station, 
St. Peters, Kent. 


Tenders are invited for the supply and erection of a complete 
telephone and fire alarm installation for the Angelton and Parc 
Gwyllt Asylum, Bridgend. Specifications, &c., from the clerk 
(Mr. W. E. R. Allen), Glamorgan County Offices, Cardiff. Tenders 
to Mr. Allen by June 18. See also advertisement. 


The Lords Commissioners of the Admiralty are prepared to 
receive proposals from persons willing to submit for competitive 
trial range-finders, both large and small, for naval use. Conditions, 
&c., will be furnished to bona fide inventors or manufacturers of 
such instruments on application to the Director of Navy Contracts, 
Admiralty, London, S.W. Full descriptions of the range-finders 
proposed must be sent in by June 80. 


Metropolitan Asylums Board invite tenders for builders’, 
engineers’, smiths’, plumbers’ gas fitters’ and miscellaneous iron- 
mongery, engineering stores and electric accessories. Forms of 
tender from the offices of the Board, the Embankment, London, 
E.C., and tenders by 10 a.m. June 15. : 


West Ham Education committee invite tenders for wiring and 
fittings required at West Ham Park elementary schools, Stratford. 
Tenders to Education Department, 95, The Grove, Stratford, E., by 
5:30 p.m. June 20. 


Lincoln Corporation invite tenders for eight electric tramcars. 
Tenders to Chairman and Members of Electricity committee, 5 and 
6, Bank-street, Lincoln, by 10 a.m. June 13. 


Wimbledon Urban District Council invite tenders for two water- 
tube boilers, economiser, feed pump and pipe work. Tenders to 
chairman of Electric Lighting committee by noon June 17. 


London County Council invite tenders for two continuous coal and 
ash conveyors (gravity bucket type) at Greenwich electricity gene- 


rating station and for maintenance of same for 12 months. "Tenders 
to the clerk of the Council (Mr. G. L. Gomme) by 10 a.m. June 14. 


Leigh Corporation invite tenders for one 800kw. steam-driven set 
and switchboards. "Tenders to chairman Electricity committee by 
June 21. 

Finchley District Council require tenders by 5 p.m. 20th inst. 
for a 850kw. high-speed combined engine and dynamo, with spare 
armature and spare parts. 

Erith District Council invite tenders for tramway rails, fishplates 
and bolts and for permanent-way constiuction. Tenders by noon 
July 11. 

Dublin Corporation invite tenders by 17th inst. for about 10,000 
tons of coal for their electricity works. 


Fenders are invited until Aug. 8 (16) by the municipal authorities 
of Phillippopolis (Bulgaria) for the concession for 50 years for the 
supply of electrical energy in the town and for the construction and 
working of an electric tramway. Specifications from the Mayor 
on payment of 20fr. 


TENDERS REOBIVED AND ACOEPTED. 


Middlesex County Council received the following teuders for the 
wiring and fittings necessary for the electric lighting of their new 


Napsbury Asylum :— 
Wells, Rayner & Co. Strode & Co. .......... £7,287 0 
(accepted) £5,843 0 D. Hulett & Co. ...... 7,062 0 
Hampton & Sous 11,955 0 Wenham and Waters .. 6,549 0 
F. Suter & Co. ........ 9,274 0 W. J. Fryer & Co. .... 6,163 0 
Wippell Bros. and Row.. 8,000 0 Belshaw & Co. ........ 6,000 0 
Allom Bros .. 7.769 14 | R. H. and J. Pearson. 5,022 0 
Comyn Ching & Co 7,700 0 Thomas Potter & Sons.. 4,496 0 
Simmonds Bros 7,438 0 Jones and Spence...... 3,200 0 


On the recommendation of the Electricity and Lighting com- 
mittee, Sunderland Corporation, on Wednesday, accepted the tender 
of the Electrical Co. for the supply of cables. The chairman of the 
committee (Ald. Bruce), in support of the recommendation to 
accept the tender, said it was the lowest of 16 tenders received. 
The second lowest camo from Germany, while the third was from 
a Glasgow firm (who had not experience in making street cables), 
and the fourth was from an English firm. 


The following contracts have been placed with Messrs. Belliss 
and Morcom (Ltd.), Ledsam-street Works, Pi minam :— 

Two 180-190 m.r. engines (through Thomas Parker, Limited) for direct 
coupling to Parker dynamos for the Wolverhampton destructor. One 
430-475 U. . engine for direct coupling to a 300kw. generator at the 
Wolverhampton electricity works. One 100 n.r. engine (through W. C. 
Martin & Co.) for direct coupling to a Siemens dynamo for the Anchor 
liner ** Caledonian." One engine for direct coupling to a 300kw. E.C.C. 
generator for Madras Tramways Co. 


The D.P. Battery Co., 11, Victoria-street, London, S.W., have 
secured orders for a lighting battery for Walton-on-Thames, con- 
sisting of 260 17-plate cells of their Lumford station type in lead- 
lined wood boxes, and also for the renewal of the battery at Melton 
Mowbray electric lighting station for a battery of larger size, con- 
oe of 260 15-plate Lumford station type cells in lead-lined wood 

oxes. 


Johannesburg (Transvaal) Town Council have accepted the follow- 

ing tenders for temporary electricity generating plant :— 

W. H. Allen, Son & Co., two direot-coupling engines at £1,980 
13 tenders received). Mather and Platt, motor-generators and a pair of 
ynamos for Burghersdorp refuse destructor at £834. W. H. Allen, Son 

& Co. are also supplying an engine for driving the latter. 


Colehester Corporation have accepted the following tenders:— 
Reason Mfg. Co., fuse-boxes; St. Helen's Cable Co., service cables ; 
Mather and Platt, 360kw. dynamo (at £840); Joslins Limited, 
wire netting for covering engine-room lights; Poulton & Sons, 
boiler settings, &c. 


Fulham (London) Guardians received 17 tenders for fire alarm 
systems for their infirmary and workhouse and a steam hooter. The 
lowest aggregate tender (that of Messrs. Clements, Booker & Co.) at 
£120. 15s. has been accepted. 


For the supply and erection of two 100kw. direct-driven steam 
sets Mexborough Urban District Council have accepted the tender 
of Mavor and Coulson (with Willans engines), subject to satisfactory 
time of delivery. 86 firms submitted tenders. 

The tender of the Hart Accumulator Co., Marshgate-lane, Strat- 
ford, London, E., has been accepted for the supply of a storage 
battery of 260 central-station type cells for the Council of Aliwal 
North, South Africa. 

Ealing Town Council have accepted the tender of the British 
Electric Transformer Co. for the supply of transformers at £870, 
and that of Cowans Limited for extensions to the switchboard at 
£474. 10s. 

Stretford Urban District Council have accepted the tender of the 
Lancashire Dynamo and Motor Co., Trafford Park, Manchester, for 
& 400kw. steam-driven generator, at £2,663. 
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Bury Joint Hospital Board have accepted the tender of Mr. J. 
Downham for electric light wiring, telephones, &c., in their new 
diphtheria pavilion. 

Stalybridge, Hyde, Mossley and Dukinfield Tramways and Elec- 
tricity Board have accepted the tender of Dick, Kerr & Co. for over- 
head equipment in the main car shed. 


Battersea Borough Council have accepted the tender of Messrs. 
Graham, Morton & Co. for measuring boxes for the coal- handling 
and conveying plant at the generating station at £298. 


Hastings Council have placed with the receivers and managers of 
Ferranti Limited an order for 20 10-ampere meters at £8. 5s., 20 
25-ampere at £8. 10s. and 10 50-ampere at £3. 15s. each. 


Canterbury Corporation received 13 tenders for the supply of 
1,800yds of cable, varying from £902 to £1,137. 2s. and the lowest 
(that of the Western Electric Co.) was accepted. 


Owing to the withdrawal of a tender for the extensian of the 
electricity station buildings, Middlesbrough Town Council have 
accepted that of Mr. McNaughton at £3,370. 

Shoreditch Borough Council have accepted the tender of the 
Electric Construction Co. for a motor balancer at £214. 


BUSINESS NOTICES. 

From 1st inst. the electrical branch of the Crypto Works Co. (Ltd.) 
will te transferred to the Crypto Electrical Co., 8, Tyer’s-gateway, 
Bermondsey-street, London Bridge, S.E., to which address all 
communications relating to orders should be sent. Accounts due 
to or by the Crypto Works Co. (Ltd.) must be paid or rendered at 
their offices, 29, Clerkenwell-road, London, E.C. 

Mr. E. T. Oubridge has retired from the business lately carried 
on by him in partnership with Messrs, F. W. R. May and E.G. K. 
Calder as the Southern Electrical Accessories Co., 4, Newington 
Causeway, London, S.E. Messrs. May and Calder continue under 
the old style. 


The Electrical Trades Engineering Co. has removed to 22, Park- 
place, Baker-street, W. 

Messrs. Spearing and Stark, electrical engineers and contractors, 
have removed to 109, Merton-road, Wimbledon. 


LIQUIDATION8, BANKRUPTOIES, &c. 

In the failure of Messrs. Schischkar & Co. (Ltd.) the liquidator, 
Mr. J. E. Pritchard, 71, Colmore-row, Birmingham, announces a 
second and final dividend at the rate of 5s. in the £. The statement 
of affairs shows a total realisation of £4,232. 9s., out of which pre- 
ferential creditors have received £75. 18s. 2d. and unsecured creditors 
£3,589. 15s. 2d. Other outpayments have consisted of £348. 12s. 8d., 
cost of carrying on the business, £115 paid to cancel a lease, and 
there is a small balance available to cover the cost of closing up the 
estate. The liquidation will have lasted about 15 months, and the 
unsecured creditors who usually derive so small a return from more 
promising liquidations, have, we think, reason to be well satisfied 
with the liquidator’s work. It is due to Mr. Pritchard to call 
particular attention to the satisfactory division of 15s.in the £ which 
has resulted in this case. 

An adjourned meeting of the creditors of the British Electric Car 
Co. (Ltd.) was held at Manchester on Wednesday, the liquidator 
(Mr. T. F. Wild) presiding. 

It was agreed that, having heard the reports of the liquidator and the 
committee of creditors, the matter remain in the hansis of the committee, 
with the request that they formulate a scheme for the purchase of the 
business, and ascertain the willingness or otherwise of the creditors to 
subscribe thereto. If sufficient support cannot be obtained, tha scheme 
will be abandoned. Efforts had been made to sell the business as 2 
going concern, but up to the present without success. 

In the voluntary liquidation of O. Berend & Co. (Ltd.), a state- 
ment showing the position of affairs and the declaration of a first 
and final dividend, has just been made by Mr. A. Hiley, the liqui- 
dator. From this it would appear that the estate realised £1,861. 10s., 
of which £1,530 was required to pay off the debenture-holder's 
claim. Unsecured creditors received a first and only dividend of 
21d. in the £ on claims amounting to £5,176. 14s., the total amount 
so distributed being £58. 5s. 5d. 

Claims against the Dover Electricity Supply Co. (Ltd.) (in con- 
sequence of the acquisition of its undertaking by the Corporation) 
by 24th inst. to the liquidators, Park-street, Dover. 


The public examination of Alexander Scott Johnstone, sole 
partner in A. S. Johnstone & Co., electrical engineers, 57, Hope- 
street, Glasgow, took place on Monday. Bankrupt commenced 
business in Oct., 1901, with £200 capital. Liabilities £1,692. 17s. 2d., 
astets £232. 

Winding-up Petitions.— A petition for winding-up the National 
Electric Traction Co. (Ltd.) will be heard in the High Court on 
14th inst. 

A petition, presented by the Voelker Incandescent Mantle (Ltd.), 
for the winding-up of the Electro-Voelker Synd. (Ltd.), will be 
heard on 28th inst. at the Croydon County Court. 
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À petition for the winding-up of Shippey Bros. (Ltd.), presented 
by Canadian Motors (Ltd.), will be heard at the High Court on the 
21st inst. 


Sale by Tender.— Pursuant to an order of the Chancery Division 
of the High Court, the property and assets of Electric Lighting 
Boards (Ltd.), in liquidation, comprising electric lamps, flexible 
electric cable, electric lighting boards and strip, machinery, furni- 
ture, patent rights, &c., are to be sold in six lots as set out in an 
advertisement elsewhere. The stock can be viewed on the premises, 
80, York-street, King's Cross, London, N., any day up to June 29, 
&nd tenders must be delivered to the receiver and manager before 
12 o'clock of the 30th inst. Particulars and conditions of sale may 
be had of the receiver and manager (Mr. Percy W. Straus, F.C.A.), 
7, Great Winchester-street, E.C.; Messrs. Golding and Hargrove, 
99, Cannon-street, E.C.; Lee, Davis and Lee, solicitors, 1, Gresham- 
buildings, Basinghall.street,; and Dolman and Pritchard, 9 and 10, 
King-street, Cheapside, E.C. 

Plant for Sale.—A small electric lighting plant suitable for a 
hotel or small works (inclnding a 6 H.P. Otto gas engine, Taunton 
dynamo, &c.) is advertised for sale by Messrs. Blane and Riding, C.A., 
80, Birley-street, Blackpool. 

A complete secondhand electric lighting plant, suitable for an 
installation of 200 lamps (14 H.P. Crossley gas engine, 70-ampere 
dynamo, switchboard, &c.), is advertised in another column. Full 
partieulars from Mr. W. P. Adams, M.I.E.E., 35, Queen Victoria- 
street, London, E.C. 

Two electric lighting plants, consisting of two Armington-Sims 
engines and two Edison two-pole shunt-wound dynamos (850 
amperes at 110 volts), and one Crompton compound-wound dynamo 
(150 amperes at 100 volts), coupled direct to a Willans engine, are 
advertised for sale by Messrs. R. H. Longbotham & Co., Wakefield. 

A small electric lighting plant is advertised for sale in another 
column. Particulars of Messrs. King & Son (Ltd.), Horsham, Sussex, 

A battery of 55 E.P.S. cells, complete with trays, insulators, &c., 
is advertised for sale; two Campbell 12 H.P. gas engines aro also 
offered. 

Cartis Turbines for Japan.—The Tokyo Railway is const ruct- 
ing a tramway system in Tokyo which is to be operated by electricity, 
and is to be one of the most modern and efficient plants of its size 
in existence. It has been decided to use turbine-driven generating 
plant, and an order has been given for four 1,500kw. and two 
500kw. Curtis turbine units, together with the necessary switch 
gear, and 800 G.E. 54 motors for the equipment of the tramears. 


Raworth's Traction Patents.— Orders have been received for 
one demi-car with regenerative control for the Glossop tramways, 
and for three new cars (full size) for the Scarborough tramways, 
thus increasing to 10 the number of tramway systems which have 
introduced regenerative control. 

Catalogues, &c.—The Langdon-Davies Motor Co., 101, South- 
wark-street, London, S.E., finding that the number of single-phase 
alternating-current circuits having a periodicity of 60 is on the 
increase, have prepared and issued a special price list of motors 
suitable for this periodicity. The list can be carried in the waistcoat 
pocket. 

Mr. John Jones, Carlyle Works, Church-street, Chelsea, London, 
S.W., has ready an excellent new list of cast-iron drainage fittings. 
The list is particularly strong in a variety of manhole covers, includ- 
ing those for heavy road traffic. The illustration shows a patented 
ventilating cover designed for pavement, roadway and other electric 

EU : main inspection chambers. It 
will be seen that a wide chan- 
nclis provided. "This acts as 
a receiver for the condensation 
arising and returning from the 
underside of the inner arched 
| cover, the channel having an 
outlet for the discharge of any 
liquid that may accumulate. 
The free ventilation of the in- 
spection chamber is secured 
by the ventholes through the 
inner cover and through the 
slots and holes on the outside 
cover, these holes also forming 
an outlet for evaporation of 
moisture or the escape of any acccumulating gases. In the corner 
of each frame a bedding of lead is provided, protected by specially- 
formed angles, preventing jar and vibration by traffic. By this 
means it is claimed that perfect ventilation, free escape of con- 
densed moisture and a dry interior to the chamber are secured. 

A new pamphlet of Nernst lamps for street lighting containing 
numerous testimonials from borough electrical engineers who have 
used these lamps for this purpose has been issued by the Electrical 
Co., 112-124, Charing Cross-road, London, W.C. The users include 
Mr. C. 5. Davidson (Barnes), Mr. H. Goodyear (Colchester), Mr. 


* * = == = f , | 
hte ww DIESES | 
— zt 


The Joncs Patent Inspection Chamber 
Ventilating Cover. 
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A. J. C. Waterland (Dartford), Mr. C. F. McInnes dg chan 
Mr. E. E. Hoadley (Maidstone), Mr. W. C. P. Tapper (Stepney), 
Mr. J. H. Clothier (St. Annes-on-the-Sea), Mr. H. W. Angus 
(Eccles), &c. 

A very fully illustrated pamphlet on “ Electric Power has been 
issued by Messrs. Johnson and Phillips, Old Charlton, Kent, who, 
as our readers are aware, have made a speciality of the equipment 
of mining properties for electric working. The importance of this 
question from the financial aspect of mining work is shown clearly 
from the evidence of the authorities at the various mines where 
this plant has been installed, that mines which have experienced 
difficulty in making both ends meet have been able to turn the 
financial corner owing to the economies effected by electric working. 
Many of these plants have been worked under novel and apparently 
unsuitable conditions, but it is satisfactory to record that interrup- 
tions in working have been practically nil. The owners of extensive 
mining properties such as the Sheba, Burma Ruby, Rand and 
Rezende mines, are all highly satisfied with the results obtained by 
the introduction of electric plant, and what is good enough for the 
owners of these properties will be found in the long run indispensable 
in many other places. Copies of the pamphlet, which contains 
much interesting matter relating to the electric transmission of 
power, can be obtained gratis from Messrs. Johnson and Phillips. 


A very complete catalogue of telephones, telephone parts, and the 
varied accessories which ^nter into the work of telephone installa- 
tion has been issued by the Genera! Electric Co., forming the 
9th edition of the company's K section. The list comprises every- 
thing that goes to make upa complete collection of G.P.O. standard 
apparatus of British manufacture. It is particularly strong, too, 
in traction telephone equipment, and in this connection the com- 
pany point out that apparatus of their manufacture is in use on 
practically every electric tramway system in this country, including 
the L.C.C. lines. Inter-communication sets, perhaps the most con- 
siderable development of telephone enterprise at the present time, 
are illustrated in numerous designs and to suit all requirements. 
In the G.P.O. standard apparatus described and illustrated is a 
secondary cell charging switchboard. This board allows of cells 
being charged from day to day and connected into the charging 
circuit without in any way interfering with the working of the line, 
an arrangement which overcomes the difficulty involved in main- 
taining the cells at a constant voltage, for by the movement of the 
lever which controls the ** Barrel " switch, different sets of cells are 
brought into use periodically without stopping the line current for a 
single moment. The list is also complete in regard to fire-brigade 
alarms on the system in use in several towns and recently installed 
at Brighton. Special forms of telephones for naval and military 
use are shown, the latter offering special facilities for rifle-range 
work for communicating between the target and firing line. As is 
the ease with all this company's publications, the illustrations are 
thoroughly up to date and are used to show even the smallest 
accessory described. Attention is called to the reduction in prices 
which have been recently made in these goods. 


An amended price list of Perfecta resistance apparatus has been 
issued by Monte Callow & Co. 

The Brush Electrical Engineering Co. have ready a neat illustrated 
pamphlet of electric locomotives, railway carriages, rail watering 
and cleaning electric cars, tramway cars (single and double deck), &c. 


Imports.—The following are the values of imports to this country 
during May :— 

Electrical machinery, £35,887 (a decrease of £1,579 compared with 
May, 1903) ; telegraph cables and apparatus, £4,286 (increase £3,307) ; 
other electrical goods and apparatus, £60,031 (decrease £6,651). The 
totals for the five months ended May 31 were respectively £214,811 
5 £45,694), £14,813 (decrease £11,805) and £327,928 (increase 

27,448). 

Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from June 1 to 7, with the ports 
of destination :— 

Aden, £17. Africa—Alexandria, £264; Durban, £1,385; East London, 
£753; Port Elizabeth, £82; Sekondi, £65; Suakim £110 (telegraph 
material). Argentina — Buenos Ayres, £2,325. Australaria— Adelaide, 
£115; Brisbane, £353; Fremantle, £1,159 (including £526 telegraph 
material); Hobart £41; Launceston, £270; Melbourne, £106; Oamaru, 
£108; Sydney, £2,822; Wellington, £411. Brazil—Bahia, £10,500 
(telegraph material); Rio Janeiro, £1,922 (including £1,728 telegraph 
material). Ceylon—Colombo, £205. Chili—Iquique, £24. Columbia.-- 
Santos, £30. China—Shanghai, £788 (including £52 telegraph material). 
Denmark—Copenhagen, £34. Germany.—Hamburg, £334. Holland 
Amsterdam, £70; Flushing, £31; Rotterdam, £47. Hong Kong, £55. 
India—Bombay, £478; Calcutta £299; Madras, £52. Japan Kobe, 
£387; Yokohama, £1,259.  Noricay—Bergen, £3,336 (telegraph cable). 
Portugal— Lisbon, £70. Russia—St. Petersburg, £432 ((including £100 
telegraph material). Siam Bangkok, £159. Straits Settlements-— 
Singapore, £293. Sweden—Stockholm £110 (telegraph material). Total 
£31,821, against £16,648 in the corresponding week last year (June to 9). 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 

Radio-Activity: An Elementary Treatise from the Standpoint 
of the Disintegration Theory. By F. Soddy. (London: The 
Electrician " Printing and Publishing Co.) 6s. 6d. net. 

“ Electric Lighting." By Percival Marshall. Model Engineer." 
Series No. 22. (London: Percival Marshall & Co.) 64d. 

* Jahrbuch der Elektrochemie " for 1902. Edited by Dr. Heinrich 
Danneel. (Halle: Wilhelm Knapp.) 24m. 

“ Electrotechnique Appliquée.” By A. Mauduit. 
Dunod.) 1904. 25fr. 

„Modern Electric Practice. "Vol III. Edited by Magnus 
McLean. (London: Gresham Publishing Co.) 9s. 


(Paris: Ch. 
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PATENT RECORD. 
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The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


NoTE.— The undermentioncd Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 


March 8, 1904. 


620 F. MuiRHEAD. Junction boxes for electric wiring. 

J. SoLARI. Exeter. Electrical fittings. 

J. BoNTHRONE. Liverpool. Switch point and“ frog for overhead 
equipment. 

R. Boum. Electric and other lamps. 

R. B. WuzmaATLEY. Plating aluminium or its alloys with a metal or 
metallic alloy by electrolysis. 

H. HENNING. Annunciatora for electric bells and the like.“ 

J. W. Ewart. Wendover (Bucks) Base or wall blocks. 

E. 

S. 
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B. SKINNER. Holders for incandescent lamps. 
G. Brown. Electric conductors or cables. 
; J. Y. JOHNSON (Badische Anilin and Soda Fabrik, Germany). 

aes for producing reactions in gases by electricity. 

5,714 A. H. WHEELER (Frank Ar monde Wheeler, Natal). Fittings of elec- 
troliers, wall brackete, &c. 

5,751 F. W. HowonTH (A. G.; Magneta " Eletrishe Uhren Obne Batterie 

und Ohne Contacte, Switzerland). Electrical regulating of clocks. 


March 9, 1904. 

5,758 W. E. Hire. Oxford. Electric cable conductors. 

5,768 J. WoopwaRD. Leeds. Automatic cutout for trolley wires and 
the like. 

5,773 P. T. J. EsrLER. Plough or collector gears for conduit tramways. 

5,786 B.T.-H. Co. and E. ScHATTNER. Luminous gas or vapour electric 
lamps. 

5,799 H. LgLARGE. Electrically separating coke from cindera, &c.* 

5,803 and 5,926 Mavor AND CoULsoN and H. A. Mavop. Electric motors. 
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5,800 K. J. McMurLzN. Electric firing for internal explosion engine». 

5,824 H. LuTH:. Electric igniter for explosion motors.“ 

5,826 W. J. Davy. Arc lamps. 

March 10, 1904. 

5,846 A. C. Brown. Electric annunciator and relay. 

5,860 H. Hirst and J. H. Courses. Electric lampholder. 

5,861 C. M. Dorman and R. H. Sm'tb. Sal'ord. Iosulating linings for 
covers cr containers for electrical apparatus.* 

5,879 H. R. Wess. Nottingham. Electric fittings and the like. 

5,892 C. O. Bastian. Electric vapour lamps. 

5,914 S. Kraus. Berlin. Electric pocket lamp, cigar, cigarettte and gas 
lighter combined.* 

5,921 La Soci£TÉ ANONYME L'INDUSTRIE VERRIERE ET SES DERIVES. 


Electric melting furnaces. (Date applied for March 21, 1903, 
date of application in Belgium,“ 
5,931 B.T..H. Co. (G.E. Co., U.S.) Connectors for electric conductors. 


March 11, 1904. 
N. Danar. Liverpool. Starting aud controlling electro-motors. 
. W. C. Cox aud F. Burr. Electric contact breakers for induction 
coils. 
. T. ARMSTRONG and A. ORLING. Electro-capillary relays. 
. C. WILLIIAM-ELLISs. Thames Ditton. Electric motor starting 
and controlling gear. 
1. L. Hocan. Treatment of disease by electrolysis. 
;. MELLER. Asynchronous motors. 
. E. PARKER aud M. A. ADAM. Telephone systems. 
. Tyers. Clips for attaching pipes, cables, &c. to walls. 
-H. Co. E. J. MunPHv and H. W. Turner. Tubular elec'ric 
resistances. 
-H. Co. (G.E. Co. U.S.) Apparatus for producing high vacua. 
-H. Co. (G.E. Co, U.S.) Dynamo-electric machine, 
1 and 6,042 H. C. Levis. (G.E. Co, U.S.) Are lamps. 
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March 12, 1904. 
6,068 L. J. ABoN. Birmingham. Controlling voltage under varying 
speeds and resistances. 


March 14, 1904. 

6,188 W. R. PgTHER and R. C. Golz. Electric apparatus for com- 
municating between passengers and guard and similar purposes 
upon railways and the like. 

6,201 R. Arno. Receiving apparatus for wireless telegraphy systems. 

6,218 O. Iuray (Deutsche Waffen end Munitions Fabriken, Germany). 
Automatic suspension device for arc lamps, &c. 

6,250 B. KaLiNowskr. Electricity meters. 

6,253 B.T.-H. Co. (G.E. Co, U.S.). Lamp fittings. 

6,257 J. H. L. BisHor. Overhead electric conductors. 

March 15, 1904. 

W. A. Bristow. Ploughs for conduit and like traction. 

R.J.FoorNER. Manchester. Apparatus for actuating or controlling 

points of tramway rails and wires from the vehicle. 

E. Riosy. Warrington. Drums or bobbins for cable, wire, &c. 

J. 

H. 


oo 


RoBINSON. Ryton-on-Tgne. Electrical time and caeh check for 
registering billiards or similar games. 
BECK. Arc lamps.“ 
J. A. HEANY. Electric ccnductors." 
P. Dovs. Terminals of storage batteries or accumulato s. 
GENERAL Contracts Co., E. S. Cook and W. H. CHIPPERFIBLD. 
Strut piece for switches.* 
March 16, 1904. 
6,348 A. J. Beaumont. York. Service boxes with switch and earthing 
device. 
6,582 H. G. NicHoLsoN. Scction insulators to be used with conductors of 
electric tramways or railways. 
6,401 B.T..H. Co. (G.E. Co., U.S.) Alternating-current motors. 
6,402 B.T.-H. Co. (G.E. Co, U S.) Insulating compounds. 
6,05 B.T..H. Co. (G.E. Co, U.S.) Insulated conductor». 
6,111 H. Coocu. Brush holders for electric motors or generators. 
6,425 O. T. Bangs. Electrical candle fittings. 
6,429 H. H. Lake (Luigi Risso, Italy). Elastic insulating clutches for 
dynamos and motors. 
6,433 LONDON ELECTRIC SUPPLY Corp, and G. W. PARTRIDGE. Swi ches. 
6,446 W. H. Scorr. Switches. 
March 17, 1904. 
6,452 W. H. Jinks. Birmingham. Combination for tumbler switch. 
6,470 J. W. FERBIRR. Automatic circuit breaker. ö 
6,496 A. N. SoDEN. Elec ric lamp and socket.“ 
6,525 C. P. Torman. Electric lighting for road vehicles. 
for, July 50, 1903, date of application in U.S.)* 
6,556 W. J. Davy. Arc lampe. 
6,558 P. Wessex and C. Herpina, Electric signalling system for rails ays 
in case of accidents or stoppages. * 
6,560 C. W. Atkinson. Automatic switches. 


SPECIFICATIONS PUBLISHED. 
Norz.— All specifications can be obtained at the uniform price of 8d. each. 
1903. 
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(Date applied 


28,701 Ruam. Telegraphy. 
28,806 and 28,807 BaKRLEY and ScHBAGE. Sockets for incandescent lamps. 
904 


1904. 

$06 BLAKE. Trembler for induction coils. 

789 Potten. Electric railways. 

975 ADAMS-RANDALL. Telegraph systeme. 

274 Wiss (Peirce). Telegraphic transmitters. 

980 RoszN. Protecting a wire branch depending from overhead wire. 

022 HinscH. Connections or connecting pieces for electricity conductors. 

915 Kezer. Process of and apparatus for the generation of electric 

energy. 

COHEN and COHEN. Contact-breakers or tremblers for ignition coils, 

Cox. Electric meters. (Date applied for, March 2, 1903.) 

STEINMETZ. Electric lamps. (Date applied for, March 6, 1903.) 

07 RoBERTS and Gcop. Electric fuse boxes. 

24 Lutui. Electric igniter for explosion motors. 

5,861 Dorwan and SmitH. Insulating linings for covers of electrical 
apparatus. 

5,921 Soc. ANON L'INDUSTRIE VERRIÉBE ET SES DERIvES. Electric melting 
furnaces. (Date applied for, March 21, 1903.) 

6,305 Breck. Are lamps. 

6,679 RzNDER. Fuses for electric blasting. 

6,845 Satser. Terminal attachment for the conducting wires of elec: rical 
macbiucs and apparatus. 
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BLACKHEATH AND GREENWICH DISTRICT ELECTRIC LIGHT co. (LTD.) 
—The Board of Trade has approved the agreements for the purchase of 
the undertaking of the Crystal Palace District Electric Supply Co., and 
possession is to be given to the Blackheath Company in a few days. On 
Ist inst. there were 1,942 consumers representing an equivalent of 67,451 
8 c.p. lamps connected, and 115 were awaiting connection. At the same 
date last year the equivalent of 18,094 8 c.p. lamps was connected. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 3 per cent. (since April 21, 1904). Price of 
silver 255 fd. per oz. (June 9). Consols 908—901 for money, 904—904 
for account; 24 per cent. annuities 893—90 (June 9). Consols Pay 
Day, July 1; Stocks and Shares Continuation Days, June 27 and July 2; 
Ticket Day, June 28; Pay Days, June 10 and 29; Mining Share Carry- 
over Days, June 25 and July 11. 


BRITISH COLUMBIA ELECTRIC RAILWAY O00.—It has been decided to 
increase the capital to £850,000. 


CHADBURN'8 (SHIP) TELEGRAPH CO. (LTD.)— The directors' report for 
1904 states that the profit was £16,974. 13s. 3d., less managing director's 
remuneration, directors' fees, depreciation on properties and plant 
amounting to £7,998. 78. 8d., leaving £8,976. 5s. 7d. Preference dividend 
and an interim dividend of 6 per cent. per annum on the ordinary shares 
absorbed £5,400, leaving £3,576. 5s. 7d., which, with balance from last 
year, made a total of £10,926. 10s. 9d. A further dividend on the ordi- 
nary shares of 12 per cent. per annum (less tax) for half-year ended 
March 31, making 9 per cent. per annum for the year will leave 
£7,326. 10s. 9d. to carry forward. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)— The transfer books 
and register of holders of the 5 per cent. first mortgage debenture stock 
will be closed from 16th to 30th inst. inclusive. 

COMMERCIAL CABLE CO.—A quarterly dividend of 2 per cent. on the 
capital stock has been declared, payable July 1, out of the net earnings 
of the company. The transfer books will be closed at 2:30 p.m. on 28th 
inst., and re-opened on morning of July 5. 


COMPAWIA ALEMANA TRANSATLANTICA DE ELECTRICIDAD (BUENOS 
AYRES).—This company has declared a dividend of 6 per cent. for 1903. 


COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)— The transfer 
books and register of holders of the first debenture stock of this company 
will be closed from 17th to 80th inst. inclusive, preparatory to payment 
of interest due July 1. 


GENERAL ELECTRIC CO. (LTD.)—The transfer books of the 5 per cent. 
preference shares will be closed from 17th to 30th inst. inclusive. 


GEORGE M. CALLENDER & CO.—For the year ended March 31 the 
directors propose a dividend on the ordinary shares of 8 per cent. (less 
tax), whereof 4 per cent was paid in November and 4 per cent. will be 
paid on 15th inst. 


GERMAN-DUTCH SUBMARINE TELEGRAPH CABLE.— According to the 
‘Frankfurter Zeitung ” definite steps are being taken for the laying of 
the projected German-Datch cable to connect the Dutch East Indies and 
the Pelew Islands (German) with Shanghai and the Commercial Pacific 
cable to the Philippines. It is said that a company is to be formed to 
work the line with a share capital of £350,000 and a 4 per cent. 
bond issue of £362,500. Large subsidies are said to be assured to the 
new company both by the German and Dutch Governments. Among 
the German group associated with the scheme may be mentioned 
the Disccnto Gesellschaft, the Darmstadt Bank, Dresden Bank and the 
Schaffhausen Bank Verein, while the Dutch institutions comprise the 
Amsterdam Bank and the Netherlands Handels Maatschappij. 


GREAT NORTHERN AND CITY RAILWAY.—An important addition is 
about to be made to the stations on this company’s line by the opening 
of a station at Highbury. 


JOHANNESBURG CITY AND SUBURBAN TRAMWAY CO.—At a meeting 
on 30th ult., the provisional agreement for the transfer of the under- 
taking to the Municipal Council was confirmed. 


MARCONI'S WIRELESS TELEGRAPH OO. (LTD.)—Letters of allotment 
and regret have (it is stated in sume of the financial papers) been posted 
in regard to the recent iesue of 25,000 additional shares in this company. 


MUNICIPAL ISSUES. — Belfast Corporation invite applications for £200,000 
of 34 per cent. stock at par to provide moneys for expenditure on electric 
light extensions and other works. 

Àn issue of £390,000 4 per cent. stock to provide money for electric 
lighting and other works has just been made by the Port Elizabeth . 
(South Africa) Corporation. 


RAND CENTRAL ELECTRIC WORKS (LTD.) —The result of the working 
for May was 968,680 units generated, yielding gross revenue, £8,500, 
compared with 670,635 units and £6,006 for the corresponding month of 
1903. 


RHODES ELECTRICAL MFG. CO. (LTD.)— The directors have declared 
an interim dividend for the half-year ended May 31 at the rate of 6 per 
cent. per annum on the ordinary shares. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
ordered a further issue of 20,000 6 per cent. cumulative preference £5 
fully-paid shares and a farther issue of £31,470 44 per cent. redeemable 
first mortgage debenture stock of Edmundsom's Electricity Corporation 
(Ltd.) to be quoted. The committee have been asked to appoint a special 
settling day in and grant a quotation to £350,000 44 per cent, debenture 
stock of the Metropolitan Electric Tramways (Ltd.). 

WEST AFRICAN TELEGRAPH CO. (LTD.)—The report of the directors 
for the year ended Dec. 31 last announces that the revenue amounted to 
£62,514. 18s. 4d., from which are deducted £15,578. 4s. 4d. for ordinary 
expenses and £9,809. Os. 7d. for expenditure relating to repairs of cables, 
leaving £37,127. 13s. 5d., udded to £1,238. 5s. 11d. brought forward, 
making £38,365. 19s. 4d. £1,459. 1s. 3d. for income tax, £25,000 trans- 
ferred to general reserve, and an interim dividend of 1 per cent., have 
absorbed £28,769. 19s. 3d., and the directors now recommend payment of 
& final dividend of 6s. per share (tax free), making 4 per cent. for the year, 
the balance (£2,663. 6s. 1d.) being carried forward. 
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NEW COMPANIES. 


EASTON LIPT CO. (LTD.) (81,115).—Reg. June 1, capital £25,000 in 
£l shares, to adopt an agreement with W. P. J. Fawcus, and to carry on 
the business of manufacturers of and dealers in hydraulic, electric and 
steam elevators, lifts, steam appliances and other machin ery, mechanical 
and electrical engineers, tool makers, &c. First directors, R. A. Smith, 
G. H. Ide, T. P, Wilson and S. V. Clirehugh. Reg, office, Broad Sanctuary 
chambers, Westminster, London. 

NEALERON LIMITED. (81,056)—Reg. May 25, capital £3,005 in 2,005 
A shares of £1 each and 4,000 B shares of 5s. each, to carry on business 
of manufacturers and importers of and dealers in electric accumulators, 
electric fuses and all appliances for electric blasting, portable electric 
lights, electric lamps, electric lamp regenerators, electrio lighting 
appliances, electric motors, batteries, instruments and accessories, &c., 
and as electricians, suppliers of electric current, &c. The subscribers are 
G. F. Herron, electrical engineer, J. E. Neale, electrical engineer, N. Rey- 
nolds, I. Tofts, S. J. Passmore, E. Dubois and E. F. Smith. First 
directors, G. F. Herron and J. E. Neale. 


PENMACHNO, CORWEN AND BETTWS-Y-COED LIGHT RAILWAY CO. 
(LTD.) (81,082)—Reg. May 27, capital £3,000 in £1 shares, to construct 
or acquire light railways and tramways in Carnarvon, Denbigh and 
Merioneth or elsewhere, to equip, maintain and work the same by elec- 
trical or other power, and to carry on the business of railway and tramway 
proprietors, electricians, mechanical engineers, suppliers of electricity, 
manufacturers of and dealers in electrical machinery, &c. First directors, 
H. Maconochie and J. L. Owen. 

SCOTCH WATER POWER SYND. (LTD.) (81,034).—Reg. May 20. 
Capital £5,000 in £1 shares, to acquire the assets of Scotch Water Power 
Synd., to acquire easements in respect of roads, railwa S, tramways or 
canals, and to carry on the business of suppliers of water, electrical or other 
power, &c. 

TELEPHOS (LTD.)(81,111).—Reg. May 31. Capital £10,000 in 8,000 
shares of £1 eachand 40,000 ordinary shares of 1s. each, to &dopt a cer- 
tain agreement and to carry on the business of suppliers of electricity, 
electrical and mechanical engineers, manufacturers of and dealers in 
electrical, magnetic, telegraphic, telephonic and o:her apparatus and 
appliances, &c. 


THOS. W. WARD (LTD.)—Reg. May 19, capital £350,000 in £1 shares 
(150,000 5 per cent. cumulative preference), to acquire the businesses now 
carried on by T. W. Ward and A. J. Ward at Sheffield under the sty les 
of Thos. W. Ward and the Silent Machine and Enginéering Co., and to 
carry on the business of electrical and mechanical engineers, metal 
workers, manufacturers and merchants of constructional steel, iron and 
metal work, manufacturers and merchants of plant, boilers, locomotive, 
stationary and portable engines, rails and railway accessories and plant, 
&e. First directors T. W. Ward and J. Ward (managing), A. J. Ward 
(assistant managing) and R. J. Wales. 


STATUTORY RETURNS. 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY CO. (LTD.) —In 
the return to March 24the capital is £300,000 in 47,920 ordinary and 
12,080 preference shares of £5 each, of which 27,920 ordinary and 12,080 
preference shares have been taken up. £5 per share has been called up 
on 26,920 ordinary and 12,080 preference shares, and £195,000 has been 
received. £5,000 is considered as paid on 1,000 ordinary shares. Mort- 
gages and charges, nil. 


, GENERAL ELECTRIC TRAMWAYS CO. (LTD).— The return to April 27 
gives the capital as £18,500 in £1 shares, all of which have been taken 
up and paid for in full. Mortgages and charges, £15,000. 


GUILDFORD ELECTRICITY SUPPLY CO. (LTD )—In the return to 
April 12 the capital is £55,000 in 25,000 preference shares of £1 each and 
6,000 ordinary shares of £5 each, of which 3,191 preference and 2,692 
ordinary have been taken up. £1 per share has been called up on the 
preference and £5 per share on the ordinary shares. £16,651 has been 
received, in addition to £2 paid on two ordinary shares forfeited. Mort- 
gages and charges, £21,000. 


CUBA SUBMARINE TELEGRAPH OO. (LTD.)—The return to May 18 
gives the capital as £220,000 in 16,000 ordinary and 6,000 preference 
shares of £10 each, all of which have been taken up and paid for in full. 
Mortgages and charges, nil. 


HARTLEPOOL ELECTRIC TRAMWAYS CO. (LTD.)—According to return 
to April 27 the capital is £100,000 in 5,000 ordinary and 5,000 preference 
shares of £10 each, all of which have been taken up. £10 per share has 
been called up on the ordinary and £9 per share on the preference, and 
£95,000 has been received. Mortgages and charges, nil. 


ELECTRIC TRACTION CO. (LTD.)—The return to April 22 


POTTERIES 
give the capital as £600,000 in 30,000 ordinary and 30,000 preference 
shares of £10 each, of which 24,499 ordinary and 24,500 preference shares 
have been taken up. £10 per share has been called up on 17,833 
ordinary and 24,500 preference shares and £423,330 has been received. 
£66,660 is considered as paid on 6,666 ordinary shares. Mortgages and 
charges, £220,000. 


WINCHESTER ELEOTRIO LIGHT AND POWER CO. (LTD.)—According 
to return to April 5 the capital is £50,000 in 10,000 shares of £5 each, of 
which 7,396 have been taken up. £5 per share has been called up and 
£36,980 has been received. Mortgages and charges, £30,000. 


MORTGAGES AND CHARGES. 

BRITISH ELECTRIC CALIBRATED FUSE CO. (LTD.)—Issue on May 9 of 
£300 debentures, part of series created Dec. 4, 1908, to secure £3,000 
charged on company’s undertaking and property, present and future, 
including uncalled capital. Holder, J. Lang. No trustees. Previously 
issued of same series, £1,050. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


— 
Ine. AGGREGATE. 
Line. bat sar i or Deo. 8 " 
a 0. 0 6. or 
weeks. Amount. Deo. (a) 
& £ 38 & 
Aberdeen Corporation June 4 1,685 | + 289 1 1,585 ＋ 289 
————HÜ May 27 208 one 16 8,007 T" 
Corporation TP eee ee see D 
Barnsley .............. «e eee » A] - 245 | + 21 8,446 |- 195 
Barrow ee eei ara 6 16 27 214 | + 15216 2, + 1,518 
Bexley District Council...... ea a sas : 
B J ˙ June 5 1, 119 - 151 ; 
Birmingham Corporation. » 4 249 nas | » 
Birmingham TramwaysCo. „„ 45,582 - 628 22 | 116,446 + 6,453 
Blackburn Oorporation...... » 8 968 | - 820) 10 9,881 |+ 482 
Blackpool Corporation ...... „ 2 1,668) - 54 9 7,948 + 1,786 
Blackpool and Fleetwood...| „ 4 775 — 1,287' 28 7,6831 — | 867 
Blackp'l, St. Anne's& Lytham „ 2 782 + 217 81 6.920 + 6,616 
Bolton Corporation ......... » 5 2,2223 | - 247 10 18,229 j- 15 
Bournemouth Oorporation.| „ 1 026 — 382 9 10,064 i+ 459 
Bradford don .. ( ny, 78) 47556 4 2510 42.876 |+ 6800 
radford Corporation June 1 4,598 + 919 ' 
Brighton Corporation ...... » 5 890 | - 1,944 9 8,648 ,- 126 
Brisbane Tramways ......... April 20 2,119 | + 128] 16 86,84 |- 248 
Bristol Trams & ..| June 8 5,172 , — 42,896 2 11,874 |- 2,627 
Buenos Ayres & Belgrano... May 8 8,499 | + 27 8 | 10197 |+ 10015 
Burnley Corporation. June 4| 1,08 4 123 10 10,432 |+ 3, 
Burton Corporation » 5 844 | 25 9 4,280 sis 
Calcutta Tramways Co. » 4 /88,8118 + 3959 29 (R786,555 |+ n99,848 
Camborne-Redruth .........| „ 6 186 - 17 5 619 |- 55 
Cardiff Corporation.. „% 4| 2,166) - 9 19,081 |+ 580 
Carlisle Tram Qo... o5 4 236 | - 16 22 4,090 |+ 264 
Central London way..| 46.726 - 601 23 | 158,406 |- 2,684 
Chatham & Dist. Lt. Rys.... j 2 588 | - 176 22 11,959 |+ 1,782 
City & South London Bly.| „ 5 2.859 + 280 98 | 68,970 — 2,196 
Cork Electric Trams Co.. „„ 2 589 | - 15422 9,248 |- 574 
Darwen Corporation „ 3 239 | - 44 9 2,148 |- 164 
Devonport & Dist. Trams...| May 27 600 | + 142 21 10,161 |4- 1,552 
Dover Corporation. ..... .. June 4 200 | - 71 | 10 1978 |- 188 
B a nean PAUTAT 5. ; i ae - 2 23 2,61 |t 191 
Dublin uthern trict... 57 , - 
Dublin United.. . . .. ... „ 8| 4.850 — 374 }aas 101,930 |+ 1,959 
Dudley—8tourbridge......... May 27| 1,490, + 66121 16,981 |+ 1,862 
Dundee Corporation ......... June 1 851 — 19] ... 25 88 
East Ham Ooundlil............ » 4 769 — 957 9 7,180 |+ 655 
Gateshead & Dist, Trams. . May 27 1,039 | + 145 221 18,438 |+ 1,091 
Glasgow Corporation......... June 4 | 16,040! + 666 1 16,040 |+ 666 
Glossop *99*950900900^9* cam God 00-095 »9 4 109 i eae 23 2,243 ev f 
Gravesend — North fleet...... May 27 | 397 | + 148 21 4,920 |+ 776 
Gt. Northern & City Rly. . June 4 907 sis 16 14,866 M 
Greenock & Port Glasgow..| May 2 aii - E 21 10,527 [( 652 
1 LE + i 
Halifax Corporation .. June 1 1.42 9889 13.191 |+ 499 
Hartlepool] Tram ways May 27 442 + 167 21 5,5604 i+ 714 
Hudderr field .................. on wis m. ass ane I 
Hull tion ............ June 4, 2,165|+4+ 71 9 19,776 |+ 1,850 
Ilford District Council ...... » 4 478 - 298 9 4,579 |+ 397 
Ilkeston Corporation. . » 1 184 | — 301| .. xs i 
Ipswich Corporation......... » 4 472 828 9 4,416 
Isle of Thanet Co. ............ » 4 538 | — 478 ova 
Kidderminster & District...| May 27 258 + 119 91 2,825 |+ 54 
Kirkcaldy Corporation ...... June 1 221 | - 48 22 4,659 - 
kshire Trams Oo....... vs 2 655 805 22 18.197 eee 
Leeds Corporation » 4 5,850 | + 1,888 11 67,794 |+ 2,860 
Leicester Corporation ...... „ 141 1106 Ps 8 8,422 ios 
Liverpool Corporation ...... May 28 | 11,942 | + 481 | 92 ' 215,550 |+ 4,958 
Liverpool Overhead Rly. ...| June 5 | 1,597 | - 409 28 36,811 |- 
London County Council . May 28 | 13,260 | + 2,181 | $8 93,468 |+ 16,068 
Lowestoft. . . .. . .. . . .. . June 4 163 ae «45 8,812 jas 
Manchester Corporation » 4 12,845 - 8,178 9 | 109,617 |+ 681 
Mersey Railway ............... » 1 1,481) - 72 | 22 82,732 |- 6,916 
Merthyr May 27 258 + 651 [ 21 4182 |+ 264 
Middleton » 27 416 | + 9) 21 5,877 [+ 156 
Nelson Corporation ......... June 4 184, + 89| 10 1,168 |+ 52 
Newoastle-on-Tyne Corp... „ 43, 704 - 189'| 22 77,829 |+ 9,685 
Newport (Mon.) ............... isi eee toe bas - e 
Oldham, Ashton & Hyde...| May 97 i D - 5 21 10,980 |- 587 
Oldham Corporation... - - 1,815 } ose 12 13,630 ‘ 
9 
Perth (W. A.) Elec. Trams. June 8 1,198 | 4 6222 29,755 |4- 4,016 
Peterborough .................. May 27 268 | + 115 21 2,795 |- 62 
Poole and District............ „ 207 40 + 98 v1 5,588 |+ 138 
Portsmouth Corporation .. June 4 | 1,904 | + 579 10 17,717 |+ 1,404 
Potteries . . .. . May 27 1.967 + 316 a 85,284 |+ 2,962 
Scapa; oporana 206 cee see ace see eee eon oe 
Roch Corporation ...... as is sie ; 
Eothesay ............. . » 27 88 | + 44 | 21 1,491 {+ 5l 
Salford Corporation . . June 6 4,118) - 1,490 10 89,606 |+ 3, 965 
Sheer nes eene May 26 74 | - 6| 21 1084 |- 
Sheffield Corporation ...... June 5 4.662 — 986 810 47,796 |+ 1,048 
Southampton Corporation n 3 992 | — 874) .. ae - 
Bouthend Corporation ...... 11 1 909 — 178 9 2,728 |+ 169 
Southport Tramways ...... May 27 559 + 246 21 5,987 |+ 635 
B. Staffordshire Trams. . „ 27 1902| + 239 91 | 16,452 |+ 96 
Stockport Corporation...... June 8 828 ＋ 280 9 5.288 2,166 
Sunderland Corporation.“ „ 5 1,839, - 471 9 11,755 |+ 2861 
Swansea Trams ............... May 27 942 + 124 21 , 10,569 |+ 896 
Taunton Trams .. . .. „ 27 71 + 18 21 1.068 — 60 
Tynemouth and District. „„ 27 499 | + 157 21 4,984 4 
eside Trams Co June 1 868 — 266 22 6,902 I+ 770 
allasey District Counocll.| „ 4 786 | - 186 | §9 6,668 |+ 185 
Walsall .. . - i 225 or 825 4 
Warrington Corporation.. „ 2 321 — 57 9 2,819 |+ 17 
West Ham Corporation » 2! 1,065 si 14 8,748 : 
Weston-super-Mare ........ May 35 286 + 1387 21 1,076 |+ 108 
Wigan Corporation s T "T T soe 
Worcester » 27 468 | 286 16 4,488 |+ 1,975 
Wrexham............... 27 148 | - 80| 21 2,290 '- 153 
27 826 + 425 21 | 11,883 |+ 5,290 


Yorkshire Woollen District as 


um (a) These comparisons are with the corresponding period last year, 
*Partly electrical. t Minus 8 daya, 4 Plus 8 days. $ Plus 9 daye 
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NOTES. 
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ELECTRICAL engineers will doubtless be keenly interested in 
the new arc lamp described by Mr. STEINMETZ on another 
page of this issue. A much greater efficiency is claimed for 
the lamp than is possessed by any of the present type of arc 
lamps, and it is well known that, at the present day, the electric 
arc lamp is the most efficient means of converting other 
forms of energy into light, excepting, perhaps, the mercury 
vapour lamp, which, however, produces a peculiar light 
unsuitable for most purposes. Unfortunately, however, Mr. 
STEINMETZ does not state definitely the efficiency of the new 
lamp, most likely because experiments in the direction 
of improving it are still going on; but that it must be 
very good, comparatively speaking, follows from his some- 
what casual remark that electrodes of pure magnetite conduce 
to an efficiency of about twice that of an ordinary arc 


lamp. More definite figures on this point will be awaited | appears elsewhere in our columns. 


with interest. Of hardly less practical importance is the fact 
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that it appears to be possible to construct magnetite 
lamps for a useful life of several hundred hours, a length of 
time closely approximating to the life of incandescent lamps. A 
radical change from the present construction lies in the fact 
that the two electrodes are of dissimilar substances. Only the 
negative is of magnetite, the positive being a block of copper, 
so dimensioned as to conduct away any unnecessary heat. 
It might be thought that this block would show: signs of 
burning after some time, but this appears not to be the 
case. A possible explanation is that the current does not 
impinge upon this copper terminal at a single point, but 
that the contact surface is much larger owing to the well- 
known fact that metal vapours are comparatively good con- 
ductors of electricity. Since the light emanates from the arc 
itself, and not from the crater of one of the electrodes, it would 
seem that the distribution of light is more uniform than in 
ordinary arc lamps. The invention certainly looks promising, 
and it is to be hoped that fuller information on the many 
points of detail which combine to make an arc lamp a com- 
mercial and technical success will soon be forthcoming. 


— — 


IT is our painful duty to report two more third-rail fatalities 
this week, bringing up the total number of such accidents on 
the North-Eastern and Lancashire and Yorkshire Railways to 
four. Although the majority of individuals can bear with 
merely temporary inconvenience a shock from a 500-voit 
main, even when making good contact with the conductors, 
there is no doubt that in some cases such a shock may be 
attended with serious consequences. In each of the accidents 
that has occurred so far, however, the unfortunate victim has 
been guilty of wilful trespass, and consequently the railway 
companies may be exonerated from blame. In those situations, 
however, in which persons can trespass on the line without 
much difficulty, we recommend the adoption of guard-planks, 
which, although not making contact with the third-rail abso- 
lutely impossible, yet offer a considerable safeguard against 
either stepping or falling on to the live conductor. This expe- 
dient will, we believe, be widely adopted on the Metropolitan 
and Metropolitan-District lines when they have been equipped 


for electric traction. 


— —— 


AN excellent article on the electrolytic refining of iron 
The authors, Messrs. 


BURGESS and HAMBUECHEN, have realised fully that though 
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the reduction of iron electrolytically is not a probable pro- 
ceeding yet, there may be an opening for its purification. 
Rightly, they say that pure iron is a chemical curiosity ; 
researches made on iron and its alloys are a little short of 
convincing, because the iron used has never been chemically 
pure; it is sufficient to recall that elaborate theories have 
been built on experiments with iron containing no less than 
0:08 per cent. of carbon—a quantity colossal when the influence 
of that element is considered. But now, by the electrolysis 
of a sulphate solution, the authors claim to be able to produce 
at a cost for refining not exceeding one-half cent. per pound, 
iron approximately chemically pure, save for hydrogen, which is 
always present in electrolytic iron and can be easily expelled. 
Massive cathodes $in. thick can be produced, and it may be 
accepted that for the first time pure iron is a commercial 
commodity. Its utilisation must be effected electrically ; 
clearly it is impossible to fuse such metal without contamina- 
tion except by electrical means, and even this is difficult 
enough. Carbon electrodes would do very well if high-class 
steel and iron alloys containing carbon were to be made, but 
if carbon is to be excluded the matter is less simple. The 
authors, quite alive to this, propose to run a furnace of 
the inductor type. The whole Paper is sound, full of interest 
and well worth reading. 

A DESCRIPTION of the large electric lighting installation at 
Wormwood Scrubbs prison appears on another page of this 
issue. The whole scheme has been well designed and thought 
out, and has been executed in a workmanlike manner. An 
iron-barrel system was naturally the most suitable for such 
a case, and the “Simplex” screwed conduit has been employed 
throughout. A special piece of work such as this naturally 
raises some debatable questions with regard to design, but we 
think that, taken as a whole, it would be difficult to improve 
on the system except in one particular point, to which we may 
briefly allude. For lighting the cells, the lamps themselves have 
been placed inside the cells and within reach of the prisoners. 
This constitutes rather a temptation to maliciously-minded 
prisoners, and we cannot but think a better plan would have 
been to place the lamp in a box outside the cell, allowing the 
light to penetrate into the cell by means of a thick glass 
window. To increase the amount of light which finds its way 
into the cell there could be a reflector behind the lamp, or the 
interior of the box could be painted with white enamel. We 
commend this suggestion to the approval of the prison 
authorities, 


— 


THE decision of the House of Commons Committee in con- 
firming the view of the House of Lords that reciprocal running 
powers should be granted to the Tyneside Tramways and Trau 
roads Co. and to the Newcastle Corporation will probably be 
welcomed by all who have the welfare of the electric tramway 
industry at heart. We would not go so far as to say that 
wherever two tramway systems meet running powers are 
desirable, but in such instances as that at the Newcastle 
boundary, where practically no one from either direction 
wished to be deposited for the purpose of business, a very 
strong case existed. It was admitted by the Corporation that 


the bulk of the traffic was between the centre of Wallsend on 
the company's system and the centre of Newcastle on the 
Corporation system, yet a change of car was necessitated at 
the Newcastle boundary. We are inclined to think that the 
Corporation did not strengthen its case by offering to run the 
through service as far as Wallsend itself, and the conclusion 
is forced upon one that the opposition of the Corporation was 
not so much from any sincere opinion that the through 
running was unnecessary, but from a desire to exclude the 
company from the streets of Newcastle. The Corporation, 
however, are still fighting the matter, and Mr. W. R. PLUMMER, 
the Member for Newcastle-on-Tyne, intends to move the 
deletion of the running power clauses when the bill comes up 
for third reading in the House of Commons. A conference 
was also held in private on Wednesday, but according to the 
account given out to the Press nothing of a definite character 
was arrived at. 


THE rejection, on the third reading in the House of Commons 
of the London County Council (Tramways and Improvements) 
Bill, of the line down Tottenham Court-road, should bring home 
to the minds of electric traraway engineers the unwisdom of 
promoting tramways in large cities where less than the Board 
of Trade limit of 9ft. 6in. between rail and kerb can be 
secured. It cannot be said that in such a street as Tottenham 
Court-road the limit is unreasonable, and the tramway, as 
originally proposed, would have had to pass through the 
portion where considerably less than this is the case. The 
truncated scheme, as passed by the Committee, obviated one 
difficulty only to introduce another, for a tramway 500yds. 
long from the junction of Euston-road and stopping half a 
mile before it reached Oxford-street would certainly have no 
raison d'être. 


MR. MARCONIT has a happy knack of hitting off public 
fancy, and his latest “feat,” although it implies nothing novel 
either from the engineering or purely scientific standpoint, has 
been received with bursts of enthusiasm by the more emotional 
section of the daily Press and the more impressionable of its 
readers. The Marconi Company had announced long, long 
ago that their large power stations on both sides of the 
Atlantic could transmit messages from one side to the 
other, and over and over again the statement has been 
repeated that ships have been able to receive wireless“ 
messages thoughout their entire journey across the Atlantic, 
so that they were always in touch with one side or the 
other. A commercial application of this has now been made 
by the publication of a daily newspaper on the '* Campania." 
Such applications as these are the field for wireless telegraphy, 
and we are glad to hear that the idea has proved so successful. 
We may reasonably assume that any attempt to compete 
with cables in the regular transmission of messages between 
England and America will now be deferred until this new 
branch of the wireless telegraph business has been more fully 


developed. 
——— — —— — — 


The Institution of Electrical Engineers’ Conversazione.— 
The annual conversazione of the Institution of Electrical 
Engineers will be held on Tuesday, June 28th, at the Natural 
History Museum at 9 p.m. 
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Junior Institution of Engineers.—On Saturday, June 25th, 
a party of members of the Junior Institution of Engineers will 
pay a visit to the Chelsea power station of the Underground 

ectric Railways Company of London. 

Telephone Systems.—Mr. Kingsbury asks us to correct a 
typewriter's error which occurred in his letter on this subject, 
published in our last issue. The date of the early patent 
which he quotes should be 1879 and not 1897. 

The Royal Society.—Among the Papers down for reading 

esterday were the following :—‘‘A Probable Cause of the 

early Variation of Magnetic Storms and Aurore," by Sir 
Norman Lockyer, F.R.S., and Dr. W. J. S. Lockyer. “On 
the Action of Radium Emanations on Diamond,” by Sir 
William Crookes, F.R.S. 

The Wright Maximum Demand Indicator.—The London 
Gazette for June 10th announces that the Board of Trade have 
approved the pattern and construction of Wright's Demand 
Indicator No. 93,644 and also the means provided for fixing 
same and connecting with the service lines as described in the 
specification and instructions deposited with the Board and 
numbered H 6,680. 

New Electricity Works at Sheffield.—The opening of the 
new Neepsend generating station of the Sheffield Corporation 
will take place on Monday, June 27th. The new station will 
supplement the old works in Commercial-street, and is equipped 
with two-phase machinery. Arrangements have been made 
for an inspection of the works by the Incorporated Municipal 
Electrical Association on the following Friday when the 
Association visit Sheffield. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 


Dominica—Martinique ...... May 9,1902 .. — 
Rt. Lucia Martinique. . May 9, 1902 — 
Cayenne —Pinheironwn .. Aug. 13, 1902 — 
Reissi- Issa (Yemen)—Camaran Oct. 22, 1902 — 
Tarifa — Tangier .. Jan. 18, 1904 — 
Dakar—Konakry............ May 13, 1904 — 
Accra—Lagos ...... — June 1, 1904 


Nagasaki—Fusan June 7, 1904 June 14, 1904 


International Engineering Congress.—At the International 
Engineering Congress, to be held on October 3 to 8, 1904, at 
St. Louis, a number of engineers, by special invitation of the 
American Society of Civil Engineers, will lecture on the deve- 
lopment of engineering practice in their respective countries 
during the past 10 years. Amongst the subjects the follow- 
ing are connected with electrical engineering :—- 


Underground Railways: William Barclay Parsons, M.Am.Soc.C.E., 
Chief Engineer, Rapid Transit Comm., New York City; Basil Mott, 
M.Inst.C.E., and David Hay, M.Inst.C.E., Central London and City and 
South London Railways, England; M. Biette, Ingénieur des Ponts et 
Chaussées, adjoint A Ingénieur en Chef du Chemin de fer Métropolitain 
de Paris, France. 

The Substitution of Electricity for Steam as a Motive Power: James G. 
White, M.Am.Soc.C.E., New York City ; Alexander Biemens, M.Inst.C.E., 
London, England. 

Disposal of Municipal Refuse: Rudolph Hering, M.Am.Soc.C.E., New 
York City ; M. Boreux, Inspecteur-Général des Ponts et Chaussées, Chef 
55 Service de la Voie publique et de l'Eclairage de la Ville de Paris, 

rance. 

Steam Turbines : Francis Hodgkinson, M. Am. Soc. Mech. E., Pittsburg, 
Pa.; M. Rateau, Ingénieur des Mines, Professeur à l'Ecoles des Mines, 
France. 

Electrical Power— Generating Stations and Transmission : L. B. Still- 
well, M. Am. Soc. C. E., New York City. 


Royal Meteorological Society. — At a meeting of this Society 
held on Wednesday, the Rev. C. F. Box gave an account of 
some curious Effects of a Lightning Stroke at Earl's Fee, 
Bowers Gifford, Essex, April 13, 1904." A thunderstorm 
occurred during the early morning hours, and about 3 a.m. 
there was a blinding flash, lighting up the whole neighbour- 
hood for miles around, followed immediately by a crashing 
explosion. One person stated that he saw what appeared to 
be a cylinder, and another person a ball of fire, descend and 
then explode, “ casting darts” in all directions. On careful 
examination in daylight, it was found that in an oat field, 
which had recently been dredged, there were three distinct 
sets of holes ranging from 9in. down to about lin. in diameter. 
The holes, which were perfectly circular, diminished in size 
as they went downwards, and remained so on to the perfected 
rounded ends at the bottom. Upon digging sectionally into 
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the soil, which is stiff yellow clay, it was found that the holes 
were “as clean cut as though bored with an auger.” An 
interesting discussion followed the reading of this Paper. 


Conversazione of the Institution of Civil Engineers.— 
The annual conversazione of the Institution of Civil Engineers 
was held at the Institution buildings on Wednesday and 
Thursday, the guests being received by Sir Wm. and Lady 
White and the Council. The exhibit of engineering models 
and scientific apparatus excited, as usual, the keenest interest. 
Most of the exhibits related to shipbuilding and railway 
engineering, but there were also a number of electrical 
models and apparatus. Among the latter, several electric 
furnaces for laboratory use were exhibited by Mr. Bertram 
Blount. The furnace bodies, of cylindrical shape, are of fire- 
clav covered with asbestos, and they retain the heat remark- 
ably well; in fact, after half an hour’s working with an 
internal temperature of about 1,000°C. the outside was not 
too hot to touch with the hand. Several types of resistances 
were shown. One, of German origin, consisted of a porcelain 
tube, upon which a spiral platinum band is wound. Another, 
of Mr. Blount's design, consisted of a porcelain rod within a 
porcelain tube, the annular space between the two being filled 
in with a mixture of carbon and other materials, such as 
carborundum. Temperatures up to about 1,500?C. can be 
attained by means of these furnaces. Among the other 
exhibits of electrical interest were: A conductometer, shown 
by Mr. R. Appleyard; a model of a sand-box for cable or 
electric tramcars, by Mr. G. L. Till; electric switches, by 
Mr. P. A. Spalding ; and compensating potentiometers, by 
Mr. W. Clark Fisher. Considerable attention was attracted by 
the tattered remains of the clothes of a man struck by light- 
ning, which were exhibited by Mr. Killingworth Hedges. 


Second class Engineers in the General Post Office.— The 
London Gazette for June 10th contained the following 


announcement :— 

The Civil Sei vice Commissioners hereby give notice that the following 
regulations are published with the consent of the Lords Commissioners of 
His Majesty's Treasury, viz. :— 

Regulations respecting open competitive examinations for the situation 
of second-class engineer in the engineer-in-chief’s department of the 
General Post Office. 

N.B — These regulations are liable to alteration for future examinations. 

I. The limita of age for this situation are 22 and 24. Candidates must 
be of the prescribed age on the first day of the examination. 

II. Candidates will be required to show what technical education and 
practical training they have undergone to qualify themselves for a situa- 
tion of this nature. They must satisfy the Civil Service Commissioners 
that they have had at least two years' training, either in & suitable work- 
shop attached to a college or university or under a firm of electrical or 
mechanical engineers of good standing. Evidence on these points must 
be sent in at such times and in such manner as the Civil Service Commis- 
sioners may appoint. If it prove primá facie satisfactory the candidate 
will be admitted to examination, subject to such further inquiry as may 
be necessary. 

III. The examination will be in the following subjects :— 


1. English composition. 

2. Mathematics: (a) Arithmetic, algebra, plane and solid geometry, 
trigonometry ; (b) differential and integral calculus. 

3. Applied mechanics. 

4. Electricity and magnetism. 

5. Electrical engineering and electrical instruments. 

6. Either steam and stationary steam engines or civil engineering 
(including designs of structures). 

7. French or German or Italian (translation and composition). 


*,* Subjects numbered 5 and 6 will include drawing. 

No candidate will be eligible who does not pass, to the satisfaction of 
the Civil Service Commissioners, in each of the subjects numbered 1, 2 (a), 
3, 4, 5 and 6. 

IV. A fee of £3 will be required from each candidate attending the 
examination. 

V. Applications for permission to attend an examination must be made 
at such times and in such manner as the Civil Service Commissioners 
may appoint. 

Students of the Institution of Electrical Engineers,— The 
report of the Students' committee for session 1903-4 states 
that there have been 11 meetings of the Students’ Section 
during the past session, not including the annual general meet- 
ing, the average attendance being 36 and the highest being 56 
recorded on January 20th. The following Papers were read :— 

„A German Workshop,” by F. Neuhaus; The Operation of Electric 
Lifts," by H. Church; The Equipment of a Sub.station with Rotary 
Converters," by C. J. Davis; * The Equipment and Working of Small 
Private Generating Stations," by H. Purle; The Testing of Alternate- 
current Machinery," by R. J. Kaula; “© Automatic Railway Signalling,” 
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by E. Fisher; The Determination of the Correct Proportion of Con- 
densing Plant in a Central Station," by P. Y. Hunter; '* Notes on Com- 
mercial and Experimental Testing of Continuous-current Machinery," by 
L. A. Lewis; ‘‘ Armature Reactions in Alternators,” by H. W. Taylor; 
Insulation and Insulators,” by H. D. Symons; “ Alternating-current 
Commutator Motors," by F. Creedy; Some Notes on Steam Turbine 
Testing,” by C. G. Seeley (read at the Annual General Meeting on 
May 18th). 

The discussions were enthusiastically entered into, the aver- 
age number of students taking part being seven. During the 
session well-attended visits have taken place to the following 
works :— 

The County of London and Brush Co.’s City-road Supply Station, 
the Incandescent Electric Lamp Co., the India Rubber, Gutta-Percha and 
Telegraph Works Co., Tunnelling Works of the Baker Street and Waterloo 
Railway, the Post Office Central Telephone Exchange, the Central Elec- 
tric Supply Co., Messrs. Thornycroft & Co., the Board of Trade Electrical 
Standards Laboratory, the Willesden Works of the Metropolitan Electric 
Supply Co., the Western Electric Co., the Electrical Power Storage Co., 
the Great Northern and City Railway. 

During the Easter vacation a party of the Students’ Section 
visited the Birmingham district. The number of students who 
took part was 42, of whom 23 were from London. 

The party met at Rugby at mid-day on Monday, April 11th, and visited 
the works of Messrs. Willans and Robinson. Leaving Rugby the party 
reached Birmingham the same evening and visited the following works 
in and around Birmingham until Saturday, April 16th :—The General 
Electric Co. (Witton), the Midland Electric Power Co., the Electric 
Construction Co., the Wolverhampton Corporation Electricity Supply 
Station and the Lorain Surface-contact Tramway System, Messrs. W. 
and J. Player, the Lanchester Engine Co., Messrs. Chamberlain and 
Hookham, Messrs. Belliss and Morcom, the Birmingham Small Arms Co., 
Messrs. Stewarts and Lloyds, the Birmingham Electricity Works, the 
New Birmingham University Power Station, the Birmingham Municipal 
Technical School. The party was met on Monday, April 11th, at the 
Midland Hotel, Birmingham, by the Birmingham Local Section, when 
Mr. Vaudrey, the local chairman, and Dr. Sumpner, vice-chairman, gave 
an address of welcome to the party. On Friday evening, April 15th, 
those taking part in the visit dined together at the Midland Hotel, with 
Mr. H. D. Symons, chairman of the Students’ committee, in the chair, 
and Mr. Vaudrey and Mr. J. K. Catterson-Smith, assistant hon. local 
sec., as guests. 

The committee feel that the work of the session has been 
satisfactory, and trust tliat the same enthusiasm will be shown 
in the future. 


Faraday Society.— At an ordinary meeting of the Faraday 
Society, held on June 9th, the President, Dr. J. W. Swan in 
the chair, M. Adolphe Minet presented the first part of a 
Paper on * The Electric Furnace: Its Origin, Transformations 
and Applications.” The author discussed the growth of the 
furnace from the historical point of view, and then proposed a 
new classification worked out in minute detail in the form of 
a table. A full bibliography of the electric furnace completed 
the first section of the Paper. The discussion was postponed 
until the autumn, when the author will complete his study and 
fully illustrate his subject. Dr. F. M. Perkin then described 
a form of porous diaphragm that he had found convenient for 
laboratory use. It consisted of two perforated concentric 
porcelain cylinders packed in between with brown paper, 
asbestos, or other material, depending on the use to which the 
diaphragm was to be put. Mr. G. T. Beilby read a Paper on 
“The Hard and Soft States in Metals." The author con- 
sidered that an exclusively crystalline theory of metal structure, 
even when stretched to its widest limits, was insufficient to 
explain fully these phenomena. But the crystalline was not 
the only form of solid aggregate; the movement of the mole- 
cules in the liquid state might be so suddenly arrested that 
they had no time to fall into the regular formation of the 
crystalline state, so that the solid which resulted was 
amorphous, not crystalline. A suddenly-congealed liquid 
might be likened to an instantaneous photograph of the 
rapidly-moving molecules of the liquid state. The author 
advanced the view that the hard and soft states were perfectly 
distinct phases. This was shown by the mechanical, electrical, 
optical and thermo-chemical properties as well as by the micro- 
structure. The soft phase C he called crystalline and the hard 
phase A amorphous. The transformation of A into C could 
be eflected by heat, and took place at a definite transition 
temperature. On either side of the transition point the 
various properties were characteristic and distinct; for instance, 
an E. M. F. of 120 micro-volts might be developed in a thermo- 
junction of silver in the two phases. The E.M.F. fell to zero 


after the junction had been heated to 260deg. for a few seconds. 
The transformation from hard to soft was thermally irreversible, 
but was readily effected mechanically. This reverse transforma- 
tion—soft to hard—took place when the metal was deformed 
by overstrain, however slight. It took place through an inter- 
mediate mobile phase in which the molecules had a freedom 
analagous to that in the liquid phase. This freedom was 
produced by motion directly imparted to the molecules durin 
the slipping of one portion of the material over another, an 
the state of the mobile phase was somewhat analagous to that 
of an undercooked liquid. This transformation, C-M-A, while 
it occurred at every moving surface, did so, as a rule, in 
extremely thin layers. The layers of the hard phase which 
resulted supplied a rigid casing for the unaltered crystalline 
elements, and thereby gave a granular and cellular structure 
to metal which had been overstrained by having any kind of 
work done on it. The co-existence of the two phases in this 
way accounted for the variety of structure which might be 
developed in malleable and ductile metals. 


Standardisation of Tramway Poles.—The conference of 
tramway pole makers, convened by the Engineering Standards 
Committee's Sub-committeeon Electric Tram ways, and referred 
to in our issue of May 13, p. 129, took place recently at the 
Institution of Civil Engineers. The following gentlemen 
were present 

Mr. A. P. Trotter (chairman), Messrs. Forbes Higginson, J. H. Rider, 
H. M. Sayers, R. H. Scotter, A. M. Sillar, J. J. Steinitz, A. H. Walton, 
Frank Herbert (Messrs. Stewarts & Lloyds, Ltd.), W. James Higgs 
(Messrs. James Russell & Sons, Ltd., L. L. Robbins (Messrs. the 
National Tube Co., Ltd.), T. Harris Spencer (Messrs. John Spencer, 
Ltd.), A. C. Williams (Messrs. the British Mannesmann Tube Co., Ltd.), 
Mr. Leslie S. Robertson (secretary) and Mr. C. le Maistre (electrical 
assistant secretary). 

The Chairman in opening the proceedings drew the attention of 
those present to the position of affairs with regard to the proposed 
standardisation of three section tramway poles. He remarked that 
the sub-committee had commenced work upon this problem early last 
autumn, since which time a large amount of valuable and interesting 
information had been gathered by correspondence. In the first place, 
& circular dealing with tramway pole details had been drafted 
and forwarded to the manufacturers for their consideration. The 
replies had been collated in tabular form and the committee had 
held several meetings to consider this information carefully. As the 
result of their deliberations a further circular had been drafted, in which 
certain proposals were made for standardising three-section tramway 
poles, as far as possible, embodying the views of the committee and those 
of the manufacturers. This circular was forthwith issued to a large number 
of the tramway engineers in the kingdom. Some time necessarily elapsed 
before the replies could be all received and collated, but the résumé which 
was ultimately laid before the members evidenced the fact that a large 
majority of the users were in favour of the suggestions put forward. The 
sub-committee then proceeded to draft a standard specification for three- 
section tramway poles with the aid of the evidence and information 
which they had now gathered. Before, however, finally adopting this 
specification, it was thought advisable that the makers shuld have a 
further opportunity of considering the recommendations of the com- 
mittee and of making any final criticisms they might desire. With this 
object in view the proposed specification was issued confidentially to the 
makers, and as the replies were not entirely in accord with the proposals 
this conference had been decided upon. 


The classification and the overall length of poles, as well as 
the length of telescope joints which were proposed by the 
committee were agreed to by all present. A discussion took 
place with reference to the lengths of the sections proposed as 
standard, and some of the members were in favour of a slight 
alteration being made on the score of economy, suggesting that 
the two top sections should be made of equal length. The 
committee had proposed certain figures for the outside 
diameters of the poles, which were chosen with due regard 
to interchangeability and so forth. The witnesses were, how- 
ever, not altogether in favour of the figures proposed, 
as, in their opinion, these would not represent the most 
economical pole which could be produced to stand the stipulated 
bending tests. A long discussion ensued, resulting in a definite 
proposal being made to increase the suggested diameters by an 
even amount. This important proposal, we are informed, is 
now receiving the consideration of the committee. The pro- 
posals as to standardising similar diameters and over-all lengths 
for both sectional and taper poles, and making the bases 
interchangeable, was carefully gone into. Questions relating 
to the proposed drop-test bending and permanent set tests, as 
well as many other practical details were also discussed at 
length. 
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THE ELECTRIC LIGHTING OF WORMWOOD 
SCRUBBS PRISON. 


The Prison Commissioners have recently introduced the 
electric light into some of the prisons, and we have had 
the privilege of inspecting the installation which has recently 
been completed in one of the wings of Wormwood Scrubbs 
prison. This huge edifice, consisting in the main of four 
wings as well as chapels, hospitals, &c., is supplied with 
current by the Hammersmith Borough Council. An extra 
high-pressure lead-covered paper-insulated main having a 
section of 0-1 sq. in. and made by Messrs. Callenders, 
is laid under the footway from the existing mains, about 
1,500yds. distant, and is taken into a transformer pillar situated 
in the prison yard. This pillar is surmounted by a 5-ampere 
enclosed arc lamp of the Reason pattern which may be switched 
on by means of a key without opening the pillar. The trans- 
former itself is situated in the base of the pillar and is of the 
British Electric Transformer Co.’s make; it has a capacity of 
50kw. and a transformation ratio of 10 to 1, the primary 
voltage being 2,200 and the frequency 50 ~ per second. 
Above the transformer are the primary and secondary ’bus bars, 
mounted on slate slabs. These are rendered accessible by 
means of two iron doors, one on each side of the pillar, and 
are entirely distinct in every way. There are two secondary 
panels, one for each wire, and fuse clips, together with fuses 
and handles, have been provided for all four wings of the 
building, although at present only wing B has been wired. 
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DIAGRAM SHOWING GENERAL WIRING SCHEME. 


The transformer pillar, as has been mentioned, is outside 
the buildings and from it to the main distribution board 
within wing B there is run a concentric lead-covered cable of 
0:125 sq. in. in section laid solid in bitumen troughing. 
Immediately inside the building is the main distribution board, 
having two ‘bus bars, on to which the main concentric cable is 
divided out after passing through a British Thomson-Houston 
meter. The board itself is of slate, and is enclosed within an 
iron box and covered by a glazed lock-up lid. From it are 
run two circuits of 19/16 S. W. G. cable, each conductor being 
tapped off the 'bus bars through double-pole switches and 
fuses. These two circuits are then carried in làin. Simplex 
steel tubing to two distribution boards situated half-way down 
the corridor, one being on each side. The sub-circuits which 
emerge from the corridor distribution boards are composed of 
7/18 S. W. G. cable drawn into zin. tubing, and each is con- 
trolled by a single-pole switch and fuse. Each distribution 
board has 12 ways, double-pole, eight of which supply the cell 
lamps and four those in the corridors. In wing B there are 
352 cells fitted with electric light, and as these are distributed 
over four floors, the magnitude of the work can be easily 
gauged. On leaving the corridor distribution board, a sub- 
cireuit of 7/18 S.W.G. is run along the wall above the cell 
doors, to the right hand, and a similar circuit to the left hand. 
By means of the “Simplex” T junction box the necessary switch 


339 


and lamp leads are then tapped off at every individual cell, 
a hole made through the wall and the branch taken into the 
cell. Along with the 7/18 circuit for the cells, but in separate 
tubing, there is another 7/18 circuit for the corridor lights. 
This latter circuit supplies the lamps on the ground floor 
and also on the first floor, connections being teed off and 
taken through the floor of the gallery which runs round the 
building. Similar methods are adopted with reference to the 
third and fourth floors, and the system employed in connection 
with the distribution board on the other side of the corridor is 
also identical. 

Each cell is provided with an 8 c.p. lamp, a single-pole 
switch, and fuse, the latter being fixed at about 6ft. from 
the floor, outside the cell. The lamp is fixed in a horizontal 
position just inside the cell over the door, so that not more 
than an inch of the lamp-holder projects beyond the wall face. 
Thus the lamp-holder is screwed directly on to the end of the 
conduit which passes through the wall. The maximum num- 
ber of lights on any circuit of 7/18 is 23 8 c.p. lamps, which 
are in the cells. The corridor circuits are run close to the wall, 
on the face of the cast-iron brackets supporting the galleries, 
and a separate switch and fuse is provided as for the cell 
lighting, the lamp-holders also being screwed directly on to 
the conduit. 

No joints have been made and the cable is of Messrs. 
Siemens’ 2,500 megohm class. Inspection bends and draw 
boxes are inserted in the tubing at convenient distances, and 
all the work, except where it passes through walls, is on the 
surface. No single-strand wire whatever has been used, and 
in no case is there more than one lamp on a 3/22 lead. 

Certain cells have been fitted with the lamp attached to a 
small bracket projecting from the wall above the table. This 
method of fixing the light is, however, entirely experimental. 

On the installation as a whole nothing but favourable com- 
ment can be made. “Simplex” screwed steel conduit with 
brazed seam has been used throughout, and tests have revealed 
the fact that the electrical continuity is as near perfection as 
possible; connection to earth is made via the water pipes. 
After completion, the entire installation showed an insulation 
resistance to earth of 450,000 ohms. Messrs. R. H. and J. 
Pearson were the contractors. 

For their courtesy in enabling us to view the installation, 
and in furnishing us with many particulars, we are indebted 
to H.M. Commissioners of Prisons, to Mr. J. Young, Clerk of 
Works to the Prison Commission, to Mr. G. G. Bell, borough 
electrical engineer of Hammersmith, and to Mr. F. Hill, chief 
assistant engineer at Hammersmith, under whom the Corpora- 
tion's work was carried out. 


FAVERSHAM ELECTRICITY WORKS. 


The electric lighting station at Faversham, a small town of 
some 12,000 inhabitants, was officially opened by the mayor 
of the town, Mr. Frederick Austin, J.P., on Thursday last 
week. It is of special interest at the present time as being 
one of the few stations using gas engines for driving the gene- 
rators, and they appear to offer considerable advantages for 
small stations such as the one in question. 

In 1900 a private company was about to apply for a pro- 
visional order for supplying electricity within the Borough of 
Faversham, when the Corporation itself decided to undertake 
the supply of electricity. A provisional order was obtained in 
1901, but, partly on account of sata opposition from certain 
quarters and partly due to protracted and futile negotiations 
with a private company, which offered to supply energy, work 
was not proceeded with until two years later. In March, 
1903, a loan of £23,779 was sanctioned by the Local Govern- 
ment Board, and the work was then vigorously pushed forward 
and completed within 13 months from the time the first 
contract was let. 

The station, of which Fig. 2 shows a plan, is a brick building 
consisting of an engine room, battery room, stores, office, and 
coal shed. One side of the engine room is of corrugated iron. 
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to facilitate future extensions. All the rooms are white- 
washed. 

The Dowson gas-producer plant consists of one steam boiler, 
two producers, two hydraulic boxes, two sawdust and coke 
scrubbers, and a gasholder. They are all, with the exception 
of the gasholder, erected in the roomy coal shed. The gas 
producers are placed in a pit, so that their tops protrude a few 
feet above the level of the firing floor. The boiler is fired with 
coke, for which 18s. 6d. per ton is paid, while Welsh anthra- 
cite peas, at 26s. per ton, is used for the producers. When 
the producers are to be first started, the lid at the top is left 
open, so as to create a draught, and a wood fire is kindled. 
The anthracite is then gradually fed throngh the stokehole at 
the top until the depth of the fire is about 2ft. 6in., at which 
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Fig. 1.— GENERAL ARRANGEMENT OF PLANT AT GENERATING STATION, 


it is kept constant. When the fire is properly under way the 
lid at the top is closed, and the grate-hole at the bottom 
of the producer is filled in with fireclay. At the same time, 
steam and air are blown through the incandescent fuel, 
whereby gas is produced. A considerable amount of impuri- 
ties pass along with the producer-gas, and a thorough cleansing 
is necessary. First, the gas is conducted through a hydraulic 
box, where it is cooled, and where the tar settles. From here 
it passes to the coke scrubbers. These are vertical iron 
cylinders filled with coke. Water (about 16 gallons an hour 
in this case) is led in at the top, and, in flowing down through 
the coke, effectively cools and purifies the producer gas, which 
is forced in an upward direction. Finally, the gas passes 
through the sawdust scrubber, the contents of which are 
replaced every three weeks or so, and then flows to the gas- 
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holder, a few yards from the shed, where it is stored at a 
pressure of llin. of water. Before entering the gasometer, 
however, the gas passes through a four-way distributing box. 
One way is not used at present, but the other three are con- 
nected to the producer, the gasometer and the gas engines 
respectively. By means of a single valve the producer is put in 
communication either with the gasometer or the engines. A small 
hand pump of the oscillating type is placed near the gasholder 
for draining the pipe system of condensation water. Twelve- 
inch gas mains are used for conducting the producer-gas to 
the engines. Before entering these, the gas has to pass a 
stop valve and a reduction valve, which reduces the pressure 
of the gas down to that of the atmosphere. l 

The gas engines (see Fig. 1), two in number, are of the 
vertical enclosed three-cylinder type built by the British 
Westinghouse Company. They are designed for 85 B.H.P. 
when running at 290 revs. per min., and are water-cooled, 
the water being circulated through the jackets by means of a 
Lavatory, &c. 
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FIG. 2.— PLAN or GENERATING STATION. 


Gwynne centrifugal pump belt-driven from the engine. The 
ignition is electric. At starting, the electric current for this 
purpose is derived from a 10-volt primary battery, but when 
the engine has been brought up to full speed the current 1s 
furnished by two small electric generators 
belt-driven from the engines. These generate 
the current at from 8 to 10 volts, and the 
change from the battery to these dynamos is 
effected by a suitable switch fixed to the wall 
near the engines. We understand, however, 
that in case of the extension of the existing 
plant, the igniting current is to be furnished 
by one dynamo only, driven by a separate 
electric motor fed from the 'bus bars. In 
this case the primary battery can be dis- 
/ — pensed with. The gas engines are started by 
one of the three cylinders being supplied 
with compressed air, which is stored in 
four vertical cylindrical iron tanks at a 
pressure of about 200lb. to the square 
inch. These tanks are all interconnected, 
and the air is compressed by two inde- 
pendent sets. One set consists of a com- 
pressor belt-driven from the engine, while 
the other set comprisess a 5 H.P. slow- 
speed series motor directly connected to a water-cooled com- 
pressor. Cooling water is supplied from an overhead tank 
filled with water from a well near the station by two small 
pumps driven by 1 H.P. shunt motors; one of these pumps 
1s of the centrifugal type, and the other is a Worthington three- 
throw pump actuated through gearing. These two small 
motors have their starting and controlling switches fixed near 
to them on the wall. Each is protected by a reverse-current 
cut-out. The overflow from the overhead tank flows by way 
of the rain-water mains to the cooling pond in the yard, which 
has a capacity of about 30,000 gallons. 

As already stated, the gas engines are started by com- 
pressed air, and for this purpose the gas inlet valves of the 
cylinders may be disconnected from the valve gear by moving 
a lever. This movement simultaneously puts into opera- 
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jon the valve gear for the compressed air. It, now, the stop- 
valve for the compressed air be opened (after the piston has been 
moved just beyond the dead point), then the engine will start, 
receiving an impulse every revolution. After speed has been 
got up sufficiently, the compressed air is shut off and the lever 
referred to moved back. The engines are governed on the 
mixture, and not on the hit-and-miss principle. Exhaust pipes 
of from 4in. to 5in. in diameter are used. Directly connected 
to the engines are six-pole 58kw. 460-volt compound-wound 
dynamos, by the British Westinghouse Company. 

All cables, from the main generators as well as from the 
balancers and boosters, are mounted on porcelain insulators 
and conducted to the switchboard through a cable trench 
closed at the top by iron plates. The boosters and balancers 
are mounted on one common bed-plate, the former having four 
poles, while the latter have six poles. A few of the principal 
particulars of the balancer-booster set, which was supplied by 
Messrs. Crompton & Co., are: Speed, 700 revs. ; capacity of 
balancer, 180 amperes at from 220 to 240 volts; capacity of 
booster, 100 amperes at from 25 to 100 volts. The cables 
from the switchboard to each generator have a section of 
0:12 sq. in. to the balancer 0:15 sq. in. to the booster 
0:125 sq. in., and to the battery 0°15 sy. in. 

Mr. Bertram Thomas supplied the switchboard, which is 
placed 4ft. from the wall dividing the engine room from the 
battery room. It consists of à number of panels of polished 
black slate and is equipped with the usual measuring, record- 
ing and safety devices. On the positive side of each generator 
is an overload and return-current release switch, the latter 
operating when the reverse current exceeds 5 per cent. of the 
normal. The negative side of the generators is connected to 
an ordinary switch. An overload switch is inserted in the 
balancer circuit, no fuse being used. Where fuses are used, 
they consist of copper wire wrapped in asbestos and mounted 
on substantial porcelain bodies with handles. In the centre 
of the board are two recording instruments for measuring the 
charge and discharge of the battery, and at the side there is a 
large 'bus bar voltmeter indicating up to 500 volts and a 
500 0-500 paralleling voltmeter. There are also two other 
voltmeters by the aid of which the voltages between various 
points may be measured. Altogether there are 11 ammeters. 
All theregulating resistancesare placed ontopof theswitch-board 
and are operated by means of bevel gearing and suitable shafting. 


Three feeders emanate from the station. Each outer of 
these is protected by a fuse and is connected up to a Thomson 
wattmeter. Two wattmeters are also connected up to the 
generator circuits. In the battery room is an E.P.S. battery, 
consisting of 250 cells having a capacity of 500 ampere-hours. 
On each side are 23 regulating cells, which may be cut in or 
out by a regulating switch operated from the switchboard. 
The cells are supported on wooden beams, which themselves 
are well insulated from earth by glass insulators. Eight 
l-ampere Nernst lamps and 14 16 c.p. incandescent lamps are 
distributed throughout the station, and arrangements are made 
so that these lamps may be thrown on the one or the other 
side of the three-wire system by a change-over switch. A 
number of wall plugs are fixed at various places. In the 
engine room is a 5-ton travelling crane, built by Messrs. James 
Spencer & Co., and worked by hand. 

The feeders are insulated with vulcanised bitumen, and are 
laid solid in wooden troughs. They connect the station 
with a street pillar in the centre of the town, from whence 
distributing cables are laid in various directions. For domestic 
purposes three-core cable is used, tapering down from 7/15 to 
7/18, while for street lighting vulcanised bitumen cable in 
wooden troughs is employed. All work connected with the 
cables was carried out by the Anchor Cable Co., who also 
supplied the cables. For consumers requiring more than ökw. 
all three wires are brought into the premises, while for smaller 
consumers the current is taken from the middle wire and one 
of the outers. For street lighting there are 10 Brockie-Pell 
10-ampere arc lamps, connected in two sets of five in series. 
An automatic device is provided, which inserts glow lamps in 
series should any one of the five arc lamps fail. The lamps are 
specified to burn 35 hours. They are of the open type, and 
are suspended from pillars of an artistic design supplied by 


Messrs. Rumney and Rumney. The total cost of the scheme 
approximates, we understand, £16,500. 

Messrs. Talbot and Stevenson are the consulting engineers to 
the Corporation, and Mr. Gordon Sommerville is the borough 
electrical engineer. Our thanks are due to these gentlemen for 
providing us with information and conducting our representa- 
tive over the station. 


THE PORTSMOUTH TELEPHONE ACCOUNTS. 


The accounts for the first complete year's working of the 
Portsmouth municipal telephone system, from March 81, 1903, 
to March 31, 1904, have now been published. The Portsmouth 
Corporation, it will be remembered, have built a telephone 
exchange system to compete with the National Telephone Co., 
having obtained a licence in 1901, which will expire on June 
31, 1926. This involves, as our readers are aware, an exten- 
sion of the National Telephone Co.'s licence so far as the 
Portsmouth area is concerned until the same date. 

The capital account shows a total expenditure of £31,895. 
3s. 9d., apportioned as follows :— 


Underground construction £11,296 3 11 
Overhead construction and junction lines 8,174 15 9 
Exchange 1,173 0 11 
Instrument „ 6,102 11 5 
Engineer's commission. 1,200 10 9 
Salaries and wages during construction ........ 989 6 6 
Building store room, KC. . 247 1 3 
Furniture and fittingngsssss n 149 17 9 
Printing, stationery and advertising ............ 258 8 4 
Tools, &kkec‚c.ckckckc.c... ... 190 12 11 
Miscellaneoum mms... 217 19 3 
29, 100 3 9 

Retention money ..........- vores es. 2,795 0 0 
£31,895 3 9 


The total number of subscribers’ lines connected up to 
March 31, 1904, was 1,384, and the telephones working were 
1,659. This works out to a capital expenditure of £23. 1s. 
per subscriber's line, or £19. 5s. per telephone. The revenue 
account, giving particulars of the expenditure and income, is 
given below. 


EXPENDITURE. 
Line repairnꝶ q q £314 1 10 
Instrument and exchange repairs .............. 465 10 5 
Salarios acces cine eed ween dee ac 6 a V oon e 250 0 8 
Wages, office ...... eee nm 162 8 11 
Wages, operators —(—— wie .. . 522 0 6 
Post Office royalty and commission royalty of 10 
per cent. on exchange rentals and local tolls .. 567 19 10 
Terminal fees account—fees payable to National 
Telephone Co... ..... .f nnn 126 7 1 
Printing and stationery.......... eee eene 129 12 7 
Rents, rates, taxes and insurance ........ os 348 18 2 
Waylea ves 39 18 3 
Contribution to borough accountant’s department 30 0 0 
Gas and electric lighting .............. .. 57 13 9 
MiscellaneouuQ;.&¶ee .. 185 0 0 
Bad debts written offfffMl.HMll... ꝗ 43 1 6 
Reserve for bad debtss 60 0 0 
8,302 18 6 
Trunk and telegram fees—fees payable to Post- 
master-General ........ccecccccccececcccces 587 14 1 
3,890 7 7 
Balance to net revenue account. 2,680 4 10 
46,570 12 5 
INCOME. 
Exchange Rentals. £5,154 1 4 
Private rental... 89 11 3 
Local toll aera RE Ep 608 8 0 
Public telephonee s E 18 17 4 
Post Office commission account—amount receiv- 
able on collection of trunk fees idis 35 6 11 
Terminal fees—amount receivable from National 
Telephone C(o nn 54 11 
Extra insertions in director. . 2 14 
Shifts and sales 19 7 


Trunk and telegram fees —fees receivable from 
subscribers 


£6,570 12 
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The repairs, it will be seen, have cost £779. 12s. 3d., which 
amounts to 2:1 per cent. of the capital expenditure. Out of the 
balance of the expenditure and revenue account £1,464. 8s. 3d. 
(4:6 per cent. of the total capital) has had to be set aside for 
interest and repayment of loans. No sum is allowed for 
depreciation. 

The following statistics are appended to the accounts :— 


i 
Increase for 


1903. 


| 12 months. 
Number of subscribers’ lines. 742 1,384  ' 642 
Extension and other lines...... | 129 293 | 164 
Exchangees | 4 6 | 2 
Underground cables .......... 6 8 | 2 
Ditto distributors | 61 68 7 
Mileage of metallic circuit wire, | 
overhead ............. eee 308 miles | 566} miles 2584 miles 
Ditto, underground .......... 1,207 do. 1,224 do. | 17 0 
Employés. 
i 
Increase or 
— 1903. 1904. N 
Engineer and manager 1 1 T 
Assistant manager 1 J -1 
Chief clerk... rrr n E 1 +1 
Clerks and canvassers ........ 5 4 -1 
Inside superintendent ........ 1 1 T 
Outside superintendent........ 1 1 23 
Inspectors and operators ...... 27 34 +7 
Foremen «eee 4er dee 5 4 -1 
Wiremen, labourers, &c. (not on 
permanent staff)... 29 20 -9 
70 66 -4 


DERBY ELECTRICITY WORKS AND TRAMWAYS. 
(Concluded from page 305. ) 


The mains at Derby are of many sorts and of many systems. 
Some Siemens jute-insulated armoured concentric cable, 
employed originally for the high-tension feeders, and laid 
direct in the ground, is still in use, the remainder of the high- 
tension mains being of B. I. W. cable, either drawn into iron pipes 
or laid “solid.” A little of the vulcanised rubber low-tension 
distribution cable is also still in existence, but most of it has 
been replaced by lead-covered concentric cable (B.I. W., Glover's 
and other makes), partly laid solid in bitumen and partly in 
stoneware pipes. The old transformers are of Messrs. Siemens' 
make ; the newer ones are of the “ Berry " pattern. 

The Callender Company have supplied all the mains for the 
extensions. The continuous-current three-wire distributing 
mains are chiefly of 0:8, 0:15 and 0:8 sq. in. section, and are insu- 
lated with vulcanised bitumen and laid solid in wood troughs. 
There are four feeders, 0:5, 0°25 and 0:5 sq. in. section, drawn 
into Doulton ducts. Cable made by the St. Helens Cable Co.. 
insulated with a waterproof material and laid solid, has been 
employed for the arc lighting extensions. The feeders for the 
tramways are insulated with paper, which is impregnated with 
bitumen and lead-covered, these being drawn into Sykes ducts 
from the works to the tramway terminus (1,100yds.) Fig. 11 
is from a photograph taken by The Callender Company during 
laying, and shows both the Sykes and the Doulton conduits. 

The Sykes ducts are 12-way, but up to the present only four 
0:2 sq. in. feeders and two 0:3in. return feeders (running only 
to the tramway terminus) are laid in them.  Earthing the 
negative main is done in the switch-pillar at the tramway 
terminus. In order that the return feeders might be used to 
replace the positive feeders on emergency, they are insulated 
to the same thickness. From the tramway terminus onwards 
the cable is laid solid in wooden troughing, a telephone wire 
and pilot cables running alongside it in the same trough. 
Section pillars of the ordinary design are placed at }-mile 
intervals, the telephone wire being connected to all of them. 

Both the track and the overhead equipment were supplied 
by Messrs. J. G. White & Co., the Electric Tramway Equip- 


ment Co. being sub-contractors for the overhead material. In 
the trailing frogs thé runners are carried so near each other 
that the wheel cannot get out of its path when travelling 
from the junction line on to the main. The same applies to 
the crossings, which are made in all cases to suit the exact 
angle of the wire at the crossing, the runners and crossing 
piece in the centre being co-incidental with the wires them- 
selves. In all frogs and crossings there is a mechanical method 
of attachment to the ends of the runners which are sufficiently 
long, and are all arranged with strong anchor rings, so that 
the frogs when anchored are just as rigid as the other part of 
the line. The arrangement at the feeding points is shown in 
Fig. 10, the Board of Trade’s recommendation having been 
adopted of having the stay wires in a vertical plane with the 
trolley wire so as not to form a trap for the trolley in the 
event of its coming off the wire. 

The rails are of the girder type, weighing 951b. per yard, 
and are 61in. deep with a flange 7in. wide. On curves a 
slightly heavier rail, weighing 101lb. per yard has been 
adopted. The specification of the steel for the rails and fish- 
plates asked for 0:4 per cent. of carbon and 0:9 per cent. of 
manganese, the percentages of silicon, phosphorus and sulphur 
not to exceed 0:07, 0-08 and 0-07 respectively. A tensile 
strength of between 40 to 46 tons per square inch was 
required, with an elongation of 15 per cent. and a contraction 
of 20 per cent.; and a drop test (1 ton falling twice from a 
height of 14ft. upon a 5ft. length of rail 3ft. between supports) 
was also specified. The chief point of interest in the per- 
manent way is the rail joint. It is a development of the sole- 
plate idea in the manner shown in Fig. 9, which is self- 
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Fic. 9.— SECTION or RAIL JOINT. 


explanatory. The North-Eastern Steel Co. were sub-con- 
tractors for the rails; the contract had first been awarded to 


‘| a Belgium firm, but on account of delay in delivery it was 


transferred to the North-Eastern Company. | 

The cars have Brush trucks and bodies, with B.T.-H. 
equipments. A semi-reversed stairway is employed, which, 
while possessing practically all the advantages of the reversed 
stairway type, does not obstruct the view of the driver. 
In deference to the Board of Trade suggestion also a 
wooden folding step has been fitted. Brush trigger life- 
guards are employed, the brakes. are hand, slipper and 
electric emergency, and.the wheels have steel tyres (Fig. 12). 
An ingenious device not much adopted hitherto in this 
country is the Wilson „ trolley-pole catcher" (Fig. 13) 
supplied for the Derby cars by Messrs. R. W. Blackwell & Co. 
The end of the trolley rope is attached to this device, which 
pays it out or winds it up (by means of a clock spring) so 
long as the.rope travels slowly owing to the usual slight 
variation in the position of the trolley wire relatively to the 
car. If, however, the trolley comes off the wire and the rope 
drum upon which the rope is wound moves rapidly, a centri- 
fugal clutch flies out and.stops the drum. This device has to 
be moved from one end of the car to the other when reversing 
the trolley, and a collar attached to the dasher just under the 
dash rail receives it. 

As has already been indicated, no less than four systems of 
arc lighting are employed. Originally there were 80 Siemens 
arcs, run in two series of 40 off the old arc-lighters. Some 30 
of these have been replaced by alternating-current arcs (by 
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the Gilbert Arc Lamp Co.) run off the low-tension distri- up. The series system employed by the Gilbert Company 
buting mains through compensators, and the remaining 50 | differs only in a few details from that put in at Eastbourne, 
wil be split up in series of 10 across the outers of the | and described fully in The Electrician, Vol. L., p. 854. It will 
9x 230 volt continuous-current network. The last exten- be remembered that a transformer is employed whose primary 
sions consist of 30 continuous-current arcs connected in the , is connected across the high-tension mains, and the secondary, 
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same way in series of 10, and 80 arcs on the Gilbert series | which is connected to the series of 15 lamps, is free to slide up and 
alternating system. These 60 arcs are suspended from the | down the primary winding and the core of the transformer. 
bracket arms of the tramway poles by means of the spring When all the lamps are in circuit, the secondary occupies a posi- 
suspension (shown in Fig. 14) surmounted by a flat *hook | tion over the primary coil, the frame being permanently tilted 


Fig. 11.—LAxINd CALLENDER Mains IN DouLTOoN AND Sykes Dvcts. Fic. 12.—Pant ELEVATIONS AND SECTION or STEEL Tyrep WHEEL. 


which will support the lamp on the bracket arm in the | so that therepulsion between the coils when the normal current is 
event of the spring pulling out. The spring is made so | flowing is balanced by gravity. When a lamp is cut out of the 
that its period of vibration is as far removed as possible circuit, the currents in tho primary and secondary momentarily 
from the period of the tram-pole, so that a swing is not set | increase, and the secondary is repelled further along the core 
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of the transformer until the current assumes its original value 
owing to the increased magnetic leakage between the coils. 
The regulation is quite automatic and instantaneous. Fig. 15 
shows the cut-out employed on these circuits, the time-element 
device being particularly ingenious. The large coil A is 
shunted to the lamp. Should the lamp burn down so as 
to open the circuit, the coil is energised and sucks in the 
double U-shaped core BB. This pulls open the helical 
spring C below it, which, in its turn, gradually lifts the disc of 
the dash-pot D beneath. lf the lamp circuit is open for more 
than & few seconds therefore, the lever E attached to the 
dash-pot is raised, and rotating about F pushes out the catch 
G, releasing the weighted arm H, which drops into the switch 
contacts K and short-circuits the lamp and coil. The lighting 
on the alternating circuits is excellent, the light being as wel 
distributed as with an enclosed arc, but with a better colour. 
Some of the streets lighted with continuous and alternating 
current adjoin, and it is difficult to tell which are continuous 
and which alternating arcs. We believe, however, that the 
difference in first cost between the two systems is not incon- 
siderable, the series-alternating system being rather expensive, 
though less so than when the lamps are arranged in parallel 
each with its own compensator. 

In all 8 miles of streets are lighted with arc lamps and 
about 3 miles with incandescent lamps. The latter include 
about 400 16 c.p. lamps and 60 32 c.p. Nernst lamps. 

There are no less than 230 single-phase motors connected to 
the Derby mains, representing a total of about 1,300kw. All 
are induction motors. The largest of these are 40 H.P. Fuller- 
Wenstróm motors installed at Messrs. Roe's timber works. The 
primary or stator is wound in two phases with a displacement 
of 60deg. "These two phases are connected in series when 
the motor is running on load, and then the current in the two 
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‘windings, of course, have the same phase. But when the 
motor is started the currents in the two windings are dis- 
placed 60deg., and the motor starts as a two-phase motor with 
a comparatively good torque. The phase-splitting device is a 
simple combination of one inductive and one non-inductive 
resistance. The motors will start on a loose pulley at a current 
of only 40 per cent. of full-load current. Full-load efficiency 
is 86 per cent., and the power-factor 88 per cent. The motor 
is guaranteed to stand a temporary over-load of 75 per cent., 
and an overload of 25 per cent. for half-an hour without over- 
heating, the temperature rise after six hours’ full-load test 
not exceeding 70°F. The speed is 760 revs. per min. A 
water-resistance is employed in the rotor circuit on starting, 
being connected to it by slip-rings in the ordinary manner. 
There are two of these motors and one 30 H.P. motor of the 
ame make at Messrs. Roe's works, in addition to nine Lang- 
don-Davies motors, ranging from 9 B.H.P. to 25 B.H.P. In the 
Langdon-Davies motors there is an inductive starting winding 
on the stator, no outside inductive resistance being employed, 
and, on starting, this winding is connected to the mains, and 
the ordinary running winding is connected to them through a 
resistance. On full speed being attained, the starting winding 
is switched off, and the resistance switched out of the running 
winding. No rotor starting-resistances are employed at pre- 
sent by the Langdon-Davies Co., the rotors being short- 
circuited permanently. The total brake-horse-power at Messrs. 


Roe’s works is 256. At Messrs. Handyside’s engineering 
works 258 B.H.P. of Langdon-Davies motors are in use, there 
being 46 motors varying in size from 1 B. H. P. to 25 B. H. P. 

A large colour and varnish works (Messrs. Mason's) employs 
eight motors, aggregating 62 B.H.P. These drive heavy colour- 
grinding and mixing machines and a hoist. They are of the 
Heyland type, supplied by Messrs. Witting, Eborall & Co., 
and are geared directly to the machines they drive, being 
wound to start with fullload torque. The same firm has 
supplied the hoist motors and controlling gear in a large 
hosiery mill (Messrs. Davis & Sons), which is driven entirely 
by single-phase motors. The controllers for the two hoists in 
Messrs. Davis’ mill are arranged sb that the hoist can be 
rapidly started at full load and reversed in much the same 
way as a continuous-current motor, the whole device being, 
moreover, extremely compact. It may be added that the 
Corporation regulations for motors require that all motors 
over 2 B.H.P. shall be provided with a graduated starting 
switch while in the case of all motors over 4 B.H.P. an ammeter 
and a minimum cut-out must be provided. 

It is worthy of mention that the number of units sold for 
power during last year reached no less than half a million, 
being about a third of the total units sold. The charge for 
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power is 3d. per unit for the first 12 hours of maximum 
demand per week, after which 2d. per unit for the next 18 
hours and then 1d. per unit; or a flat rate of 11d. per unit if the 
use of the supply reaches 50 hours per week. The Derby 
Corporation let the motors on hire and keep them in repair, 
the inclusive charge made being equivalent to about 15 per 
cent. of the price of the motor. An excellent card system of 
indexing is employed, so that the present position and occupa- 
tion of any motor, together with its age and history, may be 
looked up in a moment. 

The price for lighting is 6d. and 3d. on the usual Wright 
maximum demand system, or from 5d. to 4d. on a sliding 
scale, according to the number of units employed. Street 
lighting is charged for at the rate of 14d. per lamp-hour for the 
arcs and a corresponding rate for incandescents. The total 
number of lamps connected to the mains is equivalent to 
105,000 8 c.p. lamps, and approximately 14 millions of units 
were sold for all purposes during last year. 

Mr. Alderman A. Butterworth has been chairman of the 
Electricity committee for a large number of years, and has 
supported Mr. T. P. Wilmshurst, the borough electrical engi- 
neer, in carrying out his progressive policy. Mr. Hugessen is 
mains superintendent and Mr. Pinn works assistant, We are 
greatly indebted to Mr. Wilmshurst for showing us all that 
was to be seen at Derby, and affording us every assistance in 
the preparation of this article. 
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THE MAGNETITE ARC LAMP.* 
BY CHARLES PROTEUS STEINMETZ. 


The efficiencies of present methods of producing light from 
electric energy are extremely low, being only about 2 per cent. in 
the incandescent lamp, and perhaps 5 per cent. in the arc lamp. 
The reason thereof is to be found in the use of heat as an inter- 
mediary form of energy, which always leads to low efficiency. To 
study the methods of producing light from the point of view of 
developing more efficient methods, some years ago an electro- 
chemical laboratory was established by the General Electric Com- 
pany, and one of the results of the work of this laboratory is 
represented in the magnetite arc lamp. 

Improvements in the efficiency of arc lamps have been made in 
the last years by adding metal salts, as calcium-fluoride, to the 
positive carbon, which evaporate in the arc, making it luminous 
and so increasing the efficiency ; but since all such substances pro- 
duce a smoke or dust, which has to be disposed of, the carbon 
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Figs. 1 AND 2,—33-AMPERE Luminous Arc Lamp. 


cannot be enclosed air-tight, and the flame carbons, therefore, give 
a short burning arc requiring frequent trimming. The condition 
of long life, with an open arc, excludes the use of carbon in the 
electrodes and some other carrier of the current in the are flame 
must be found. The material which, in an arc lamp electrode, 
would constitute an essential advance in the art of illumination, 
must, therefore, fulfil the following conditions :—It must be a good 
conductor when solid and its vapours must be conductors of the 
arc; it must be incombustible so as to give a long burning arc; it 
must give a spectrum of high brilliancy—that is, an arc of high 
efficiency; the light must be distributed approximately uniformly 
over the whole spectrum—that is, it must give a white light. 

In magnetite, or the black oxide of iron, one of the most common 
iron ores, a substance was found having the required characteristics. 
By very extensive investigations of the phenomena taking place 
in the electric are with different materials es are terminals, it was 
found that the material which carries the arc flame issues from the 
negative terminal as a high velocity blast which, when striking the 
positive, produces heat. If, therefore, the positive terminal cannot 
conduct this heat away, it may get hotter than the negative, and 
does so in the carbon arc. If the positive terminal is made large 


* From the Electrical World of New York. Slightly abridged. 


| enough and a good conductor of heat, so as to carry away the heat, 


it does not wear away, but material from the negative terminal 
deposits on the positive, as drops of magnetite on the copper 
positive of the magnetite arc lamp if the latter is too large. By 
giving the positive terminal, therefore, a sufficient heat conductivity 
not to get too hot, but sufficiently hot to avoid the deposition of 
material on it, a non-consuming positive electrode is produced. 
This is the case in the magnetite arc lamp. In this only the 
negative or lower electrode consists of magnetite, and is consumed. 
The positive terminal is not replaced, but is a copper segment, 
which constitutes a permanent part of the lamp. 

The metals of the iron group yield a brilliant arc flame of very 
high efficiency and white colour. The metals which are combus- 
tible are not well suited to give a long life, but a stable oxide of these 
metals must be used; that is, a compound which cannot burn any 
more. Amongst the conducting oxides, magnetite fulfils best the 
requirements of & carrier of the arc flame, since it is well conduct- 
ing, stable at all temperatures, very plentiful in nature, and gives a 
white arc of high efficiency. Pure magnetite, however, is not quite 
satisfactory, since its efficiency is not very high, hardly twice as 
high as that of the ordinary carbon arc; and the arc tends to flicker 
and the rate of consumption of the electrode is as high as din. per 
hour. "This, while very much lower than the rate of consumption 
of flame carbons, of lin. to 2in. per hour, would still give only 
50 to 60 hours' life with the standard size of electrode adopted 
for the magnetite arc lamp, of 8in. length. Therefore, with the 
magnetite as carrier of the arc flame are incorporated other sub- 
stances in small quantities as arc-steadying compounds—titanium 
compounds for increasing the efficiency, &c. In the manufac- 
ture of these magnetite arc electrodes, by partially reducing 
the material to metal, a greater density is produced and so a 
greater amount of material with the same size of electrode, which 
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gives a longer life. Such partial reduction, however, has the disad- 
vantage that, when not carried far enough, it leaves the electrode 
porous and possessed of relatively short life, while, when carried too 
far, the light tends to unsteadiness, turns faint and blue whenever 
the arc strikes metal, and in this case scintillating sparks are thrown 
off which may crack the outer lamp globe. A much better me hod 
of producing electrodes was found by not reducing the material, but 
adding a restrainer—that is, a substance which, added to the elec- 
trode material in small quantities, reduces the rate of consumption. 
By this means, without any loss of efficiency, rates of consuinption 
of 20 to 80 hours per inch are produced, which give a life of 150 to 
200 hours for the Sin. electrode. With very little sacrifice of effi- 
ciency a life of 500 to 600 hours is produced, and such an electrode 
has about the same life as an incandescent lamp—that is, the arc 
lamp requires trimming about as often as an incandescent lamp 
requires renewal. 

A simple and satisfactory form is an electrode in which the 
material is compressed as impalpable powder in a thin iron tube, 
which is then sealed over by the arc. In the magnetite arc no light 
issues from the terminals, but all the light comes from the arc flame, 
and an arc length from jin. to ljin. is, therefore, most efficient. 
Furthermore, to give & constant volume of light the arc lengths. 
should be constant. This leads to a feeding mechanism differing 
from the “floating system” of the carbon arc lamp and much 
simpler—that is, & feeding device maintaining constant arc length. 
The operation of the magnetite arc lamp is, therefore, as follows :— 
When the power is put on the lamp, the arc is struck by separating 
the electrodes to a definite distance, say fin., and then the electrodes 
are locked in this position and remain fixed until after some hours 
or so, by the consumption of the negative electrode, the arc length, 
and thereby the arc voltage, has increased sufficiently to operate 
the feeding mechanism which resets the arc to its original length. 
Figs. 1 and 2 show the general arrangement of the lamp and Fig. 3 
represents the luminous arc. 
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HIGH-SPEED ELEOTRIC RAILWAY EXPERIMENTS 
ON THE MARIENFELDE-ZOSSEN LINE.* 
l BY ALEXANDER SIEMENS. 
( Continued from p. 316.) 


For the purpose of observing the air resistance at the various 
speeds openings were made in various parts of the car bodies and 
short brass tubes inserted. These tubes were connected by india- 
rubber tubes to a row of pressure indicators consisting of pairs of 
communicating glass tubes about 5mm. in diameter partly filled 
with water. An adjustable scale was fitted to each indicator divided 
into millimeters, so that the difference in the water level of the two 
tubes could be observed at the various speeds. Four such openings 
were made at each end of either car, two of which were near the 
centre and the other two at the sides, as indicated in the diagrams 
of Figs. 5 and 6. Preliminary trials proved that the position and 
the form of the opening of the brass tubes have no influence on the 
result, and this made it possible to compare the pressure all over 
the front of the car with the pressure in the centre, independent of 
the varying speed of the car. In addition, straight tubes, up to 
8:4 metres long, were fitted to explore the pressure of the air in 
front of the car, and these observations showed that a cone of 
uniform pressure exists in front and at the back of the car, the 
apex of which was about 3 metres distant from the car. The A" 
car, a8 the diagram shows, has well-rounded corners, while the “ S ” 
car has its ends in the shape of truncated cones. The pressure on 
these was very much smaller than in the centre, and sometimes 


Fic. 3.—Apparatus FOR INDICATING THE MOVEMENT oF THE RAILS. 


even negative owing to the influence of the wind. Some openings 
were also made along the sides of the car and occasional observa- 
tions showed that speed had very little influence on the pressure 
indicated, when the brass tubes ended flush with the sides of the 
car, and that the direction of the wind has much more effect. 
Figs. 5 and 6 show the results of observations made during 
several runs of both cars. Combining all the results the report 
considers that up to a speed of 150km. per hour the pressure may 
be calculated by the equation p=0'07v?, when v is the velocity 
in metres per second and p is the pressure on a surface of 1 sq. metre, 
at right angles to the direction of the motion. The number of 
observations were, however, insufficient to determine the best form 
for the end of the cars. Another set of observations was made to 
determine the extent of the movement of the rails, when the cars 
were passing at various speeds. For this purpose measuring 
apparatus were set up at various points of the lines, which are 
shown in Fig. 8. Each of these consists of three strong posts, 
about 14 metres long, rammed into the ground, one in the centre and 
one on each side of the rails, to which a strong board is fastened 
with its upper edge a little below rail level and with suitable 
openings cut to permit the rails to pass through. Near each rail 
two short boards are bolted to the plank, between which a lead 
plate is supported. This is cut in two and fitted accurately against 
the rail, the edges touching the rail being sharpened. It is evident 
that any movement of the rail will bend these edges back and thus 
leave a permanent record of the greatest movement of the rail. 


* Paper read before the Institution of Electrical Engineers on May 26th. 


The result on one set of lead plates is shown in Fig. 4, and a 
summary of the principal observations is the following :— 


Distanoe between , Material of Ballast. | Speed. | Depression of 
sleepers. mm. sleepers. | Motor cars. |Km.p.h. ils in mm 
850 ' — wood sand 108 2-0—2°5 
850 wood sand 114 3-5—5°0 
780 wood stones 145 6:0—6:5 
780 iron sand 114 5:0—5-5 
780 iron sand 135 6:0—6:5 
730 iron sand 123 | 6:0—7-0 
Military trains. 
850 wood sand 70-80 1:5—2-0 
730 iron sand | 70-80 40— . 


From these experiences the conclusion was drawn that the per- 
manent way had to be thoroughly reconstructed before speeds 
exceeding 120km. per hour could be safely investigated. As the 
military trains run only at considerable intervals, at a comparatively 
low speed, the existing signalling apparatus had to be supplemented 
by distant signals about 2km. from the stations, and some difficulty 
was also experienced in seeing sufficiently far ahead in rainy 
weather. It is, therefore, suggested to repeat the signals on the 
car by visual and by audible means, which should also indicate 
when the apparatus is out of order. In addition it is recommended 
to cut the current off in the sections which a car has just left. 

In conclusion, the first report states that, thanks to the care 
exercised by the firms supplying the cars and outfit, to the cautious 
and reliable execution of all the electrical work, to the careful 
maintenance of the permanent way and its appurtenances, and to 
the conscientious observation of all the precautionary measures, no 
mishap or damage of any kind has occurred during the trials. No 
psychological effects on the drivers or passengers, attributable to 
the high speeds, have been noticed. Although it has not been 
possible to obtain reliable data for judging the economical aspect 
of this question, some valuable technical information has been 
gained. In the first place, the experiments have shown that it is 
possible to collect high-tension currents even in unfavourable weather 
from overhead conductors at double the speed of the present 


Iron Sleepers. 
Velocity 114 Km. per hour. 


Fic. 4.—D1aGRaM OF THE DISPLACEMENT OF THE RAILS on Nov. 30, 1901, 
AT 15:8 Em. 


express trains. Both the conductors and the collectors have worked so 
satisfactorily up to the present that their efficiency at higher speeds 
may be safely assumed. Three-phase motors have shown themselves 
reliable, and their overheating has been prevented by suitable ven- 
tilation. It has, however, not been possible to decide whether it is 
preferable to fix the motor on the axle orsupport it wholly by springs ; 
nor can it be safely said whether fluid or metallic resistances are 
the more suitable. The brakes have not been powerful enough for 
the high speeds. An alteration of the existing arrangements and 
the adoption of an efficient electric brake appears to be imperative. 
Generally speaking, the first year’s trials have served principally to 
find out the best methods of making observations, and to determine 
which are the most suitable instruments for obtaining trustworthy 
information. Basing further experiments on the knowledge thus 
gained, it is certain that it can be ascertained whether the cars, 
their equipment, and all other outfit are suitable for regular traffic 
on main lines at a speed of 160km. per hour, and whether still 
higher speeds are practicable, especially from an economic stand- 
point. Originally it had been the intention to resume the experi- 
ments in 1902 on the lines laid down at the commencement, and to 
increase gradually the speed of the cars until a speed of 200km. per 
hour had been attained. It was, however, not possible to re-lay the 
permanent way in time, and in consequence of this the authorities 
would not allow a greater speed than 125km. per hour. The time 
was, therefore, utilised for determining more accurately the resis- 
tance of the cars at various speeds, the power required for propelling 
them and the losses of energy in the feeder and the conductors. In 
addition to this, further experiments were made with the brakes, 
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and alterations in the structure of the cars were considered, to 
ensure steady running at high speeds; the movement of the rails 
was also observed during the trials. 
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At first attempts were made to determine the resistance of the cars 
direct by pulling them at moderate speeds by a locomotive, to which 
they were attached by a dynamometer. It was found, however, 

that, owing to the great weight of the cars, and owing to the 
irregular ull of the locomotives, no steady curves could be obtained, 

nor was the success greater when the cars were attached to a goods 
train. Somewhat better results were achieved by the employment 
of a three-phase locomotive, but the curves were still too irregular 
to be accepted. Nothing remained but to revert to observing the 
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time each car took to come to a standstill after attaining a certain 
speed, and the distance it covered during that time, due account 
being taken of all differences in level The smallest curve on the 
line has a radius of 2,000 metres; it was therefore not necessary to 
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The second report describes the experiments in great detail, and 
the following are the principal results ascertained by their help : — 
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consider the curvature in the calculation; but verycareful measure- 
ments of the air resistance were made by means of tubes projected 
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from the cars in the way already described, and in the end a small 
correction was found necessary in the formula for air resistance, 
which was altered to P—0:00529V?, and the resistance of the cars 
was found to be equal to the resistance uf 9 sq. metres. In Fig. 7 
the final results of the traction resistance of the cars are represented 
by four curves showing the total resistance for a car weighing 
83 tons, the air resistance of a surface of 9 sq. metres being the 
equivalent of the air resistance of a car, the horse-power required 
on the-level with no wind, and, by the difference of the first and 
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Fra. 7.— TRAIN RESISTANCE AND Power CONSUMPTION OF THE 
HIGH-sPEED Cans. 


second curves, the resistance due to mechanical friction. It is at 
once apparent, from this diagram, that at high speeds the air resis- 
tance is by far the most important factor, and that the proper shape 
of the car has to be very carefully determined. 


(To be continued.) 
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ELECTROLYTIC IRON.* 


BY C. F. BURGESS AND CARL HAMBUECHEN. 


À great deal of attention has been devoted of late to the applica- 
tion of electrical energy to the metallurgy of iron, and some of the 
results attained seem to point to developments of industrial impor- 
tance. Most of the attempts to apply electrical energy have been 
through its transformation into heat for use in various smelting and 
reduction processes. "That the electrolytic as well as the electro- 
thermal effect might be utilised industrially does not seem to have 
been considered seriously, as it has been commonly held that the 
difficulties inherent in the deposition of iron are such as to preclude 
its playing an important part in the industrial electrometallurgy of 
this element. It has, however, been shown, as a result of recent 
experimental work carried on in the laboratory of applied electro- 
chemistry of the University of Wisconsin, that electrolytic iron can 
be produced in such quantities, and at such cost, as to make it a 
material of commercial as well as of scientific importance, should 
sufficient demand for it arise. 

A survey of available literature on the subject of electrolytic iron 
leads naturally to the assumption that its deposition is difficult to 
accomplish and that there are few solutions from which it can be 
deposited. Moreover, it has been held that a satisfactory quality of 
deposit can be attained only by the use of very low current densities 
and an exceedingly slow rate of deposition. Practically, the only 
uses to which electrolytic iron has been put are in the so-called 
"steel facing" of dyes and electrotypes and as a material for 
investigating the properties of the pure metal. The hardness of 
electrolytic iron, which makes it especially suited to the facing of 
electrotypes, is due to the occluded hydrogen, which is practically 
the only impurity present. In fact, the very term “ electrolytic 
iron " is commonly assumed to be synonymous with * pure iron." 
In just what manner the hydrogen is held by the metal is a matter 


* Paper read at. the meeting of the American Electrochemical Society, 
Washington, April 9th. 


of doubt, it being claimed by some that it is simply condensed and 
by others that it forms a definite hydride. Such iron may contain 
this gas in quantities equal to several hundred times the volume of 
the metal, and it can be almost entirely freed from it by heating. 
Certain investigators have found that electrolytic iron contains 
carbon in appreciable quantities, while others have found that carbon 
is absent. 

Dr. John A. Mathews, “ Alloy Steels, Mineral Industry for 1902,” 
states that “ pure iron may properly be classed among the ‘rare 
metals’; thousands of tons of iron alloyed with impurities from a 
fraction of 1 per cent. upward are produced annually, but not a 
pound of iron in its pure elemental condition has ever been made 
under ordinary smelting conditions. By ‘pure’ we mean in & 
condition comparable with that in which the precious metals are 
produced or as pure as the best electrolytic copper and nickel. 
Just as pure iron is a chemical curiosity, so also is an alloy con- 
taining only iron and carbon. In practice, at least, four other solid 
elements occur fortuitously in all steels—viz., manganese, silicon, 
sulphur and phosphorous.” 


Something over two years ago the authors of this Paper under- 
took an experimental investigation of the conditions suitable for 
electrolytically depositing iron, and this work has proceeded almost 
without interruption since that time. The primary object of the 
investigation was to produce, if possible, pure iron in such quantities 
and at such cost as to make it an available material for further 
inquiry into its properties. Since our attention has been confined 
almost exclusively to this phase of the problem, the observations 
which have been made as to the physical and chemical properties of 
the product are by no means exhaustive and, indeed, are considered 
only as preliminary to a more extensive research which it is hoped 
to take up in the future. 


The preliminary work consisted in testing the various electrolyte 
materials which had been suggested previously and from these the 
most promising were selected as the basis for further trials. It is 
needless to record here the many hundreds of tests which were 
made, for most of them were unsuccessful, nor is it necessary to 
recite the difficulties encountered. The investigation was neces- 
sarily a slow one, since many of the trials required days and even 
weeks of operation before conclusions could be drawn as to their 
success. A large number of iron salts were used, and the effects of 
variations of density of solutions, current densities, temperature, 
agitation of electrolyte and various other factors were noted. Asa 
result of such observation ferrous sulphate with a certain percentage 
of ammonium sulphate was chosen as affording the most satisfactory 
results, and the process, as it is now being operated on a small 
experimental scale, may be briefly described as follows: — The 
electrolyte consists of ferrous and ammonium sulphates; the 
current density at the cathode 1s 6 to 10 amperes per square foot of 
cathode surface and at the anode slightly less; the E.M.F. for each 
cell is slightly under 1 volt; the temperature of electrolyte is about 
80°C.; the anodes consist of ordinary grades of wrought iron and 
steel; the starting sheets for the cathodes are of thin sheet iron, 
previously cleaned of rust and steel. 

One of the most serious difficulties encountered was in obtaining 
a thick deposit of iron. While it was proved that there is a con- 
siderable range of conditions under which iron can be deposited 
uniformly and densely for a few hours, or perhaps for a few days, it 
was almost always found that the surface would become so rough or 
pitted, or that such a rapid treeing would take place, or that the 
deposit would curl up to such a degree, that it was necessary to 
discontinue the experiment and start & new one under different 
condit ons. But improvements have been gradually effected until 
at the present time it is possible to continue the run four weeks 
without replacing the cathodes. At the end of such time the 
cathode reaches an average thicknes of about jin. and the surface 
is so rough and nodular that it is not considered advisable to carry 
the deposition further. 

The current efficiency of deposition is very closely 100 per cent.; 
that is, there is a deposition of about 1 gramme per ampere-hour. 
The E. M. F. being 1 volt gives about 2°2lbs of iron per kilowatt-hour. 
Since all the factors which go to make up the cost of large scale 
production can not be accurately determined from a small scale 
experiment, it is impossible to state from our investigations what 
would be the cost of working on an industrial scale. For the 
past six months three tanks have been maintained in almost con- 
tinuous operations, these tanks having the dimensions 8in. wide by 
18in. long by 15in. deep and containing two anodes and one cathode. 
The finished cathodes from these tanks weigh about 20lbs, and 
constitute, perhaps, the largest pieces of electrolytic iron which 
have, up to the present time, been produced. The total amount of 
the material which has been produced from all of our experiments 
is about $ ton. 

A run of two months’ duration was made to determine the extent 
of the deterioration of the electrolyte, resulting in the conclusion 
that the solution can be kept in good working condition with little 
trouble or expense. It would appear, therefore, that the cost of 
refining, aside from fixed charges on plant, and with power at $80 
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per kilowatt-year, would be under one-half cent. per pound of iron, 
thus placing it not greatly in excess of the cost of refining copper. 


Even with these figures realised, whether or not electrolytic iron 
can be profitably produced depends upon the uses which can be 
made of the refined metal. 'These in turn depend upon its proper- 
ties, the most striking of which is its purity. Although our work 
was directed toward the production of electrolytic iron in a dense 
and massive condition rather than in a high degree of purity, 
analyses which have been made show the purity to be in excess of 
99:9 per cent. Not a trace of carbon was detected, and silicon, 
manganese and other impurities commonly found in iron appear to 
be absent. The only impurity which has been detected is hydrogen, 
which is present in appreciable quantities in the metal as taken 
from the electrolytic tanks. This gaseous element in its physical 
or chemical combination with iron influences, in & most striking 
manner, the physical properties of the metal. The hydrogen can 
be driven off almost completely, if not entirely, by dann to a 
white heat, the evolution commencing at a temperature below 
100°C. and becoming rapid at a temperature below a red heat. 
Electrolytic iron heated in a Thomson welder, or even in a Bunsen 
burner, has been observed to give off hydrogen so rapidly that 
it ignites and continues to burn after removing the source of heat, 
presenting an appearance similar to that which would be produced 
by dipping the iron in alcohol and ignitingit. The metal containing 
the hydrogen is so hard that it can be filed or sawed only with 
difficulty, and is so brittle that it 1s readily shattered by & sharp 
blow from a hammer. After the expulsion of the gas it becomes 
softer, and after having been raised to a welding temperature {it 
assumes properties of malleability and toughness similar to those of 
Swedish iron. 


The iron when heated in a forge fire can be readily welded 
and forged into any desired shape, and various test samples were 
made in this way. During such working, however, impurities 
are introduced, analysis invariably showing the presence of 
a very small percentage of carbon. The cathodes, fin. in 
thickness, have a surface so rough that they can not be rolled 
satisfactorily into sheets, though it is possible that improvements 
can yet be made in this respect which will enable smooth surfaces 
to be obtained. The deposit adheres so loosely to the starting sheets 
that it can be removed readily. 

A considerable amount of work has been expended in the attempt 
to melt electrolytic iron without at the same time introducing 
impurities. The difficulties that lie in the way of doing this, how- 
ever, are great, on account of the high temperatures necessary, and 
the affinity which the iron at such temperature has for many of the 
elements. The melting temperature of the pure iron seems to lie 
closely to that of platinum, though actual values have not as yet 

n determined from lack of suitable measuring instruments. 
Various forms of electric furnaces have been constructed for this 
purpose, a furnace of the inductor type appearing to be the most 
suitable for preventing the introduction of carbon. Results which 
have been somewhat satisfactory have been obtained by heating a 
molten electrolyte between graphite electrodes to a suitable tem- 
perature, and introducing the metal into such molten bath. The 
metal thus produced is tough and malleable, while it also has a 
fracture of coarse crystalline nature. The affinity which the iron 
has for carbon is shown by the fact that it can be readily melted in 
a graphite crucible, while a silica crucible heated to a considerably 
higher degree melts before the iron in it begins to flow. The 
5 of the carbon in the former case produces a fusible alloy 
of iron. 

Experiments have shown that the hysteresis, permeability and 
electrolytic resistance of electrolytic iron are greatly influenced by 
the amount of hydrogen in it. An iron ring was deposited in such 
form that a hysteresis and permeability loop could be determined by 
the Ewing method. It was found that by heating in boiling water 
the hysteresis was lowered several hundred per cent. By further 
heating in an oil bath to 200deg. the value was decreased still 
further, but to a smaller extent than in the first heating, and upon 
attempting to heat it to 500deg. the ring broke and the experiment 
wag therefore interrupted. Certain samples of forged iron have 
shown permeability values equalling or even exceeding those of the 
highest permeability standard samples of Swedish iron. Other 
samples, prepared under apparently identical conditions, showed 
much poorer results, so that it is impossible as yet to draw definite 
conclusions as to the magnetic properties of electrolytic iron. 

It having been shown that it is possible for electrolytic iron to be 
produced at a small cost, the question naturally arises as to what 
uses there may be for it. The first suggestion which naturally 
80 itself is that on account of its purity it would serve as a 

asis for investigating the properties of iron and its alloys. In- 
vestigations having for their object the determination of the influence 
of various elements alloyed with iron as regards its electrical 
properties, have been unsatisfactory on account of the presence of 
other impurities which modify or mask the effect of the element 
which it is desired to study. Starting with the pure iron, therefore, 
alloys of a predetermined and definite composition can be produced, 


thus making such investigations of greater simplicity. Unless the 
difficulties encountered in the working of electrolytic iron on 
account of its roughness offer too serious an objection, it should 
compete favourably with the purer grades of commercial iron 
which are used for various purposes and which sell for three cents 
and upward per pound. 

Electrolytic iron naturally offers the means of manufacturing 
chemically pure iron compounds and for standardising solutions in 
the analytical chemical laboratory. The electrolytic iron, in 
addition to its purity, has an advantage for the purpose just 
mentioned of rapidly dissolving in an acid solution. A test which 
was made to determine the rate at which electrolytic iron and iren 
wire sold as chemically pure for standardising purposes dissolve, 
showed a ratio of 1 to 12 in favour of the former. By reason 
of the brittleness imparted by the occluded hydrogen, it can be 
readily broken up into grains of a desired size and even reduced to 
a fine powder. 

Although the investigations referred to in this Paper have covered 
a considerable length of time, the work which has been done should, 
perhaps, be considered only as preliminary to a more extended 
investigation which it is hoped may be taken up in the future. 
Summing up the work thus far done, it shows that it is possible to 
obtain electrolytic iron in large quantities and at a reasonable cost, 
and that, therefore, iron should be added to the list of metals to 
which the process of electrolytic refining can be applied satisfactorily. 
It has been demonstrated, also, that such iron possesses a high 
degree of purity, though just how closely it approaches absolute 
purity can be shown only by spectroscopic analysis or by other 
methods which are more accurate than those which have been 
available. 


DIFFERENT APPLICATIONS OF STEAM TURBINES.* 


BY PROF. A. RATEAU. 
(Concluded from p. 309.) 


Turbines with Alternators.—' The construction of 2-phase and 
3-phase generators for direct driving by turbines offers much less 
difficulty than the design of continuous-current dynamos for the 
same purpose. The absence of the commutator renders possible 
higher angular velocities for alternators than for direct-current 
dynamos. Three types of alternators have been tried successively : 
The machine with the solid rotor, that with the rotating field 
magnet and that with the rotating armature. The first type would 
be, from & mechanical point of view, the ideal generator for coup- 
ling to a steam turbine. Unfortunately, from its design it is 
impossible to use speeds higher than 1,500 revs. per min. for a 
frequency of 50^» per sec. On the other hand, this type of 
machine permits much greater magnetic leakage than the others, 
thus necessitating large dimensions and resulting in compara- 
tively low efficiency. These circuinstances are unfortunate, for 
the alternator with the solid rotor would permit of making the 
movable part of very solid construction which is easy to balance 
once for all and thus avoid any chance of mishap. A turbo- 
alternator, with revolving field-magnets, to develop 400 E. H. P. at 
5,500 volts, is now working in the generating station of the Loire 
Electricity Co. The moving part of this machine makes 3,000 
revs. per min. The results of tests have been as follows : —Pressure 
of steam, 170lb. absolute; back pressure of the exhaust, 2:85lb. ; 
output at the terminals, 888 E. H. p.; consumption of steam per 
electrical horse-power, including excitation, 19:21b.; combined 
efficiency, 487 per cent. The efficiency obtained could have been 
much improved by increasing to a slight extent the dimensions of 
the turbine, which had only 12 moving wheels ; but even now it is 
comparable with turbine sets of the same power of other types. All 
these machines are fitted with ejector condensers. A machine of 
2,000kw. at 1,500 revs. per min. would have a turbine efficiency of 
68 per cent., which would enable the following guarantee to be 
given, assuming the use of superheated steam and the condenser 
giving a very good vacuum, which it is easy to obtain with steam 
turbines in which there is no entrance for the air :—Pressure of 
steam on admission to the turbine, 200lb.; vacuum in the con- 
denser, 29in.; temperature of the steam, 350°C. ; consumption of 
steam per horse-power-hour upon the shaft of the turbine, 8:5lb. 
This is a far better result, we believe, than can be given by recipro- 
cating engines, and this can be obtained with steam turbines under 
the conditions specified. | 

Turbines for Low Pressure with Steam Accumulators.—One of 
the most interesting and promising applications of steam turbines 
is-the employment of steam at low pressure, and particularly exhaust 
steam coming from engines working intermittently. The majority 
of such engines exhaust freely into the air, and the quantity of steam 
thus lost is considerable. The author has given special attention to 


* Abstract of Paper read before the Chicago meeting of the Institution 
of Mechanical Engineers. 
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Table II. —Ezperiments with the Low- pressure Turbine and Dynamo of 800 u.r. for the Bruay Collieries. 
i April 3, 1902. 
Absolute pressures. Temperature of Consumption of steam per 
Reva: per Kilowatts steam. t°. Flow of steam horse-power-hour. f 
mi. pe at the Steam to Cond measured. I. Efficiency . 
terminals. | turbine. P. pc ie Measured. K. | Theoretical. . 

Lbs. per sq. in. | Libs. per sq. in. Fahr. | Cub. ft. per hour. Lbs. 
1,337 169°5 12:02 2'13 269-6 21:9 
1,500 176:5 12°02 2:22 269-6 22:2 
1,610 186:0 12:02 2:22 269-6 165 22:2 
1,690 190:5 12:02 2:92 269-6 22-2 
1,840 198-0 12:02 2:22 271:4 22-2 
1,510 225:0 14:37 2:49 275:0 21:2 
1,605 232˙5 14:37 2:52 275:0 201 21:8 
1,700 240:5 14:37 2:57 275:0 21:5 
1,800 247-0 14:87 2°62 2750 21:7 
1,589 708 | 542 | 1-25 ^ l0 2318 | 79 511 | 2351 | 0492 
1,600 1409 | 9:87 | 1:82 | 1860 2750 130 42:1 | 22:8 0:530 
1,591 202-0 12:83 2:82 137-0 2786 | 177 89-7 211 0:531 
1,598 2826 | 14:70 2:79 , 147-0 296:6 203 39°5 21:9 | 0556 


* The efficiency is the relation between the electric power measured at the terminals of the dynamo, and the theoretical energy contained in the 
current of steam utilised for such conditions of pressure; this yield is therefore stated after the deduction of all losses in the turbine and in the 


dynamo. 


the problem of the employment of such waste steam, and has 
obtained satisfactory results by means of his regenerative accumu- 
lator combined with low-pressure turbines, which are themselves 
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Fig. 6.—HEOENK NATIVE ACCUMULATOR (Ra TEAC). 


coupled directly to dynamos, centrifugal pumps, or fans. The 
regenerative accumulator is intended to regulate the intermittent 
flow of steam before it passes to the turbine, and it consists essen- 


tially of & vessel containing solid and liquid materials which play 
the part of a flywheel for heat. The steam collects and is condensed 
as it arrives in large quantities in the apparatus, and is again 
vaporised during the time when the exhaust from the principal 
engine diminishes or ceases. The necessary variations for con- 
densation and regeneration of the steam correspond to fluctuations 
in pressure in the accumulator, this pressure increasing when the 
apparatus is being filled and decreasing when it is discharging into 
the turbine. Water which has a very high calorific capacity has 
been used as a heat flywheel, but in order to communicate rapidly 
to a liquid mass a considerable quantity of heat corresponding to 
the latent heat of steam to be condensed, it becomes necessary, 
owing to the poor conductivity of water, either to arrange it in thin 
layers or to cause a rapid circulation in order to increase the surface 
of contact between the steam and the water itself. The first solution 
of the problem gave rise to the accumulator with flat cast-iron trays 
in which water is contained in shallow vessels arranged one above 
the other (Fig. 6). The second solution of the problem gave rise to 
the accumulator with water only, in which a rapid circulation was 
produced by the injection of steam into the body of the liquid itself 
(Fig. 7). The low-pressure turbine, fed by the regular flow which 
comes from the accumulator, and working, for example, between an 
admission pressure of 15lb. per square inch and a vacuum at the 
condenser of 27in. of mercury (back pressure of 1°6lb.), can 
furnish an electric horse power for about 81lb. of steam per hour. 
In a moderate-sized pit, consuming 18, 000lb. of steam per hour, it 
is therefore possible to economise under these conditions about 
850 r.H.». In steel works, where reversible steam rolls are 
employed, consuming about 45, 000lb. of steam per hour, it will be 
easy to develop, by means of accumulators and turbines, an extra 
output of over 1,100 Ek. H. p. It is desirable to mention that the 
prime movers are in no way injuriously affected in their working 
by the presence of the accumulator and turbines. This method was 
applied for the first time at Bruay, and the installation has worked 
most satisfactorily since August, 1902, when it was first put into 
use. The exhaust steam from a winding engine is first of all 
treated by an accumulator with cast-iron trays, and then passes to 
a low-pressure turbine of 300 m.r., which itself drives two 
dynamos keyed upon the same shaft. A particular feature of 
this type of installation is the ‘‘automatic expander,” which 
comes into use when the winding engine is not giving sufficient 
steam, and also when this engine is not working. This apparatus 
then permits the admission to the turbine of live steam, which is 
passed from the boilers through reducing valves; the expander can 
be adjusted by means of a spring, and comes into use as soon as 
the pressure falls below a predetermined point. 

Table II. gives the results of tests made upon this set in April, 
1902, and January, 1908. Numerous similar tests have been made 
at different times since the apparatus was first started, and Fig. 8 
enables a comparison to be made between the efficiencies which 
were calculated from the results obtained in April, 1902, January, 
1908, and November, 1903. 

It will be noted from Table II. that although the tests of 
November, 1908, were made with an output much lower than the 
normal output of the turbine and for a part of the curve in 
which the efficiency varies rapidly, the mean point which these 
tests graphically represent is very distinctly higher than the 
curve of 1902. The combined efficiency of the turbo-electric group 
has, therefore, been maintained at an excellent value since the set 
was first put into use. When, as at Bruay, the low-pressure 
turbine is fed with expanded live steam during the time when the 
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prime mover is at rest, the consumption of steam is obviously 
higher than that of an engine working at the full pressure of the 
boilers. If the demand for live steam is only made during a rela- 
tively short period the slightly oye consumption during these 
periods will have scarcely any influence upon the total economy. 
If this is not the case, and, on the contrary, such periods are of 
considerable length as compared to that during which exhaust steam 
is used, as, for example, when the prime mover is only working 
during the day, and it is desired to have a regular service day 
and night from the secondary set, then it would be best to add to 
the low-pressure turbine a high-pressure turbine, which, during the 
time that the prime mover is not working, would receive live steam 
at boiler pressure. The steam passing out of this high-pressure 


Section c de fgh 


the turning effort, and, on the other part, to the great kinetic energy 
accumulated in the revolving parts. This last characteristic makes the 
machines very insensible to variations in load. The full load may be, 
taken off and put on again without causing a variation in speed of more. 
than 2 to 8 per cent. When coupled to dynamos, fans or centrifugal 
pumps, steam turbines render it possible to obtain surprising results 
owing to their capability of giving great power at very high speeds. 
The author has constructed  turbine-driven fans, 
giving a pressure of 7°5lb. per square inch, and turbine- 
driven pumps raising water to several hundreds of 
metres. Such sets can now be built to develop several 
thousand horse-power, and to compress air to more 
than 90lb. per square inch, or raise water to more 


5 Feet » 


Fic, 7.—Water-Heat ÁccuMULATOR (RaTEAU). 


turbine would pass to the low-pressure turbine, which would use 
equally well either the steam coming from the accumulator or the 
exhaust from the first portion of the turbine. The admission of 
live steam at high pressure is, moreover, automatically obtained by 
a suitable system of obturators controlled by a speed regulator on 
the one hand and by the pressure in the accumulator on the other 
hand. Such a group works under all conditions with the maximum 
possible economy with an ordinary vacuum, and working at full 


Fig. 8.—CosPaBIsON OF EFFICIENCIES (1902 anv 1903). 


load it would consume only 18lb. of steam per electric horse-power- 
hour if supplied with steam at 110lb. pressure, and it would con- 
sume 26lb. to 861b. of steam when it was fed by exhaust steam at 
atmospheric pressure. 

Conclusion.—Besides the constant value of the turning effort, the 
chief advantages which can be claimed for steam turbines may be 
thus summarised: Very low consumption of steam, particularly at 
small loads; small floor space and absence of expensive foundation 
work ; cost of oil very low, particularly for Rateau turbines, which 
have oil reservoirs and ring lubrication to all the bearings; the oil 
in the reservoirs need be changed only once in two months, and it 
is not thrown out by the rotating parts, so that the machinery 
always remains clean; momentary or even permanent overloads 
are very easy to deal with, it being possible to have overloads of 
more than 50 per cent. higher than the normal load; regulation of 
Speed carried out in a more perfect manner than is possible with 
piston engines, due, on the one hand, to the absolute constancy of 


than 2,000ft. high. Turbines are able to use to perfect advantage 
steam at low pressure, for they have an efficiency rising in value 
as the pressure of the steam becomes lower. 


OO 
HIGH-YOLTAGE OIL SWITCHES. 


The oil switches shown in the accompanying illustrations, made 
by the Stanley Electric Mfg. Co. of America, are so designed 
that the circuit is broken simultaneously at several points, thus 
distributing the resulting disturbance over a considerable area. 
Moreover, for potentials above 6,600 volts the various contacts are 
arranged in the same horizontal plane, so that the disturbances 
resulting from the rupturing of the are are distributed, rather than 
concentrated, as is the case where the contacts are one below the 
other. Another advantage of opening the contacts in a horizontal 
plane is that the arc tends to flare upwards, increasing its length 
and thereby securing a longer break than in the vertical type, with 
the same separation of contacts. The contacts are located compara- 
tively near the surface of the oil, so that the gases resulting from 
the explosion are readily dissipated, and, by using large tanks and 
long breaks, the switch may be opened and closed many times 
before the oil is carbonised appreciably. 

The principles of construction are embodied in a 800-ainpere 
60,000-volt switch of which Fig. 1 gives an idea of the general 
construction. Each pole consists of a cast-iron top or mounting 
plate, on which are mounted the two terminal contact insulators, a 
bearing of liberal length for the driving shaft, a combined gas vent 
and automatic oil level indicator, and a suitably insulated tank filled 
with oil in which are immersed the contacts. The insulators are of 
porcelain in the form of corrugated cylinders. The centre insulator 
carrying the contact blades is entirely immersed in oil, while the 
two terminal insulators are partly filled with and have their lower 
ends immersed in oil. These two insulators are held in position by 
means of hollow clamp rings which are fastened to the insulators 


-with set screws and cement. The contact blades are fastened to the 


central insulator in a similar fashion, . 
Fig. 2 shows a contact in detail. The contact arms are of hard- 
drawn flat copper strips. Each fixed contact is forced downwards 
by three coiled springs which are carried on the studs on which the 
fixed contacts slide, and which are screwed on the bottom of the 
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insulator. These fixed contacts, as well as the blades, have ground 
surfaces. On closing the switch each contact blade slides under the 
corresponding fixed contact, and, owing to the arrangement of the 
springs, a perfect self-aligned contact results. 

The shape and position of the shunt or arc-rupturing contacts are 
such as to prevent any possibility of the arc being taken by the 
main contacts. These auxiliary contacts are readily replaceable. 


Fic. 1. DETAILS or 300 Ampere 60,000 Voit Orr, SwrrcH. 


Should the oil leak out or, for any other reason, recede below a 
safe level, the indicator closes the pilot circuit and warns the 
attendant by ringing a bell or lighting a lamp, as may be desired. 
Each switch is tested at 120,000 volts, and, in installing, the iron 
top and tanks are grounded, 
making it perfectly safe for the 
operator to handle the control- 
ling device. The three-pole 
switch is made up of three of 
the units described above, con- 
nected by rods, and the cranks 
on each operating shaft to either 
a motor, magnet or hand- 
operated son tralling device, and 
the operation of either of these 
devices may be controlled by 
plain overload, time delay overload or reversed current relays. 
Each pole of the switch may be mounted in either soapstone or 
brick compartment or upon iron framework. 


Fic. 2.— DETAILS or A CONTACT. 


APPLICATION OF ELECTRICITY IN THE CHINA 
CLAY INDUSTRY. 


An interesting installation has recently been completed for 
conveying china clay, in liquid form, from Parson’s Park, in 
the Parish of St. Neot (Cornwall), a wild moorland district, to 
Moorswater, where it is dried and from whence it is conveyed 
to all parts by rail. The length of the pipes between the two 
places is 94 miles, and the transmission of the liquid clay takes 
place at a speed of nearly 3 miles an hour. Parson’s Park is 
situated at an altitude of about 800ft. above sea level and 
possesses abundant beds of good quality china clay. The 
laying of the pipe system was commenced in the summer of 
1901, and necessitated the |boring of an adit, 300yds. in 
length, near Redgate. There are two trestle bridges, 250ft. 
and 335ft. in length respectively, and also a wooden launder, 
180ft. in length. 

Water is kept flowing over the slopes of the clay pit as the 
material is loosened and broken by a hand instrument suitable 
for the purpose and known as a “dubber.” As the clay con- 
tains many impurities, such as sand, the pit is divided into two 
parts, and the sand is given ample timeto settle. At intervals 
this sand is removed by trucks running on rails down into the 
pit. These trucks are hauled in and out by electrical means. 
In order to facilitate their handling, a turntable and short 
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sidings have been laid on the clay at the bottom of the pit. 
From the pit the liquefied clay runs through a launder into 
a shaft some 70ft. deep by Tft. square. From here the 
solution is pumped into wooden refining beds. ‘There are 
nine of these, each 30ft. long. The first is sub-divided 
into four beds, each 2ft. wide and placed side by side. 
In the second and succeeding beds the sub-division is 
greater. As the clay solution passes from one bed to the 
next most impurities are extracted by suitable traps, while 
the finest impurities are held back by sieves of very fine 
copper gauze placed at the end of the last section of the 
refining beds. From here the solution runs through launders 
to one of the 12 granite settling pits. The bottom of these 
slope towards the centre. All superfluous water is here 
drained off and returned to the pit first mentioned. If the 
iron plug in the centre of the settling pit is removed, the 
clay runs into a small cistern, from whence it flows past a 
perforated iron plate into the transmission pipes. 

Electricity is extensively used for lighting and power 
purposes, the contractors for the electrical equipment being 
the British Thomson-Houston Co. In the power station 
at Little Hammett, about 1} miles distant from the clay pit, 
current is generated at 500 to 550 volts by a 65kw. B.T.-H. 
compound-wound dynamo, belt-driven from a water tur- 
bine running at 650 revs. per min. The turbine is of 
the vortex type and develops 106 H. P. with 500 cubic ft. 
of water per minute under a head of 150ft. The water is 


‘taken from the St. Neot river about a mile above the station, 


and is returned to the river again by a race at a spot 
approximately 1} miles below the power station. The 
generator switchboard has one enamelled slate panel, 48in. 
by 16in. by 2in., with a sub-base, 28in. by 16in. by 2in. It 
is mounted on vertical angle-irons, and is equipped with one 
300-ampere circuit-breaker, one 300 to 600-volt voltmeter, 
one 10 to 200-ampere ammeter, one field-breaking switch and 
one double-pole single-throw quick-break 200-ampere switch. 
The transmission line is overhead, the copper wire (No. 4/0) 
being supported by some 60 poles at a height of 22ft. above the 
ground. At one place only does it cross a public road, and here 
the wire is suspended from an auxiliary iron wire. The light- 
ing at Parson’s Park is effected by four 1,000 c.p. arc lamps and 
12 250-volt incandescent lamps, two being connected in series 
across the supply. For haulage purposes there has been 
installed a 25 H.P. 500-volt compound-wound motor, running 
at 630 revs. per min. This drives the winding gear, which 
was supplied by Messrs. Ransomes and Rapier. Two cast. 
iron drums run loosely on the drum shaft, and the arrange- 
ment is such that either or both may wind the rope. The 
pump motor develops 30 H.P. when running at 580 revs. per 
min. It is compound wound and fitted with a pulley 12in. in 
diameter and with a face 10in. wide. The pump itself runs 
at a very low speed i. e., eight to 10 strokes per minute—and 
delivers at every stroke about 70 gallons of liquid. 

At Moorswater, the solution is first run into large settling 
pits, and when the clay has settled sufficiently it is removed 
by small trucks to the kiln. "This is 250ft. long, and the wet 
clay is deposited at any required place by trucks running on 
wires stretched over the kiln. The latter is heated by 12 flues, 
and after the clay has been thoroughly dried it is ready for 
despatch to various destinations. 


Wireless Telegraphy.— In our issue for June 3rd (p.286) 
a statement was published, on the authority of Reuter's 
Agency, that the Marconi wireless telegraph stations 
at Bari (Italy) and Antivari (Montenegro) had then been 
erected a month and were in regular working order. A 
correspondent informs us that, so far from this being the 
case, the month of July will not see the Antivari plant 
finished. He informs us that the Bari station is ready, but at 
Antivari only two towers and a hut are yet to be seen, and 
that all the electrical material and staff engaged to carry out 
the work are still in Italy. With regard to the further state- 
ment, also due to Reuters Agency, that the station at 
Coltano (Pisa) will be ready in August or September, our 
correspondent is very dubious. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Use of Nickel in the Magnetic Delector. —Marconi's magnetic 
detector consists of a core or rod of thin iron wires on which are 
wound one or two layers of thin insulated copper wire. Over 
this winding insulating material is placed, and over this, again, 
another longer winding of thin copper wire contained in a 
narrow bobbin. One terminal of the inside winding is con- 
nected to earth, the other to an insulated conductor. The 
ends: of the outside winding are connected to a telephone. A 
horseshoe magnet, suitably placed, is moved by clockwork so 
as to cause a continuous change or successive reversals of the 
magnetism of the iron core. The transmission of the signals 
is due to the fact that electric oscillations reduce the effects of 
magnetic hysteresis. Marconi noticed that the signals in the 
telephone are weakest when the poles of the rotating magnet 
have just passed the core and are increasing their distance 
from it, whilst they are strongest when the magnet poles are 
approaching the core. To obtain more definite results on this 
point, A. L. Foley has used a ballistic galvanometer instead of 
a telephone. Since nickel is more susceptible than iron in 
weak magnetic fields, and less susceptible in strong fields, it 
occurred to him that a more uniform sensibility for varying 
distances between the moving magnet and the core might be 
obtained by making the core of nickel. He found that the 
sensitiveness of a detector with a nickel core was not ver 
different from the sensitiveness when an iron core was used. 
Contrary to expectations, however, the sensitiveness with a 
nickel core appeared to be the greater in stronger fields, and 
with the iron core in weak fields. With a mized core of iron 
and nickel wires the deflections of the galvanometer increased 
as the magnet $3 pas the core, even up to the point of 
contact. mixed core, consisting of annealed piano-wire and 
hard-drawn nickel wire, produced a more sensitive detector than 
was obtained by using a core of piano wire only. 

(A. L. For kr, Physical Review, May, 1904.] 


New Method of Colour Photography.— Auguste and Louis 
Lumière describe a new method of photographing in the 
colours of Nature, somewhat similar to Joly's method, except 
that coloured starch grains are substituted for tinted gelatine 
lines. From the starch of potatoes, the grains having a 
diameter of 15 to 20 microns are separated out. They are 
divided into three lots, which are coloured orange-red, green 
and violet respectively. After thorough drying, the coloured 
powders thus obtained are evenly spread on a glass plate 
covered with a layer of ieinglass. With care, one succeeds in 
spreading a very uniform layer only 1 grain in thickness. 
Then any interstices are closed up by means of a black 
powder, such as powdered wood charcoal. One thus obtains 
a colour screen in which every square millimetre contains 
2,000 or 3,000 elementary screens of the primary colours. 
The surface is then covered with a layer of thin transparent 
varnish having an index of refraction equal to that of the 
grains of starch, and, lastly, an isochromatic film of gelatino- 
bromide of silver is applied. The sensitive plate thus obtained 
is exposed in a camera in the ordinary way, except that 
exposure is made through the glass side. A pure red surface 

roduces a blackening of the film behind every red particle, 
eaving it unaffected behind the others. On developing and 
fixing, such a plate will, therefore, show the complementary 
colour of the original To obtain the correct colour, the 
authors dissolve away the reduced silver and develop the 
unexposed chloride. They thus obtain a transparency in 
the natural colour without much more trouble than that of 
taking an ordinary photograph. 

[A. and L. LumERE, Comptes Rendus, May 30, 1904.] 


New Vacuum Regulator.—Bunsen studied the absorption of 
gases by glass surfaces, and pointed out that the action could be 
greatly increased by employing thin glass fibres. This has 
suggested to M. Krouchkoll the employment of glass wool for 
the regulation of the exhaustion of vacuum tubes. A piece of 
“ glass cotton” is placed in a side tube communicating with 
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the main tube, and when the latter becomes hard it suffiees to 
slightly heat the side tube, and the gas thus disengaged 
reduces the vacuum. This regulator offers the advantage of a 
very simple and easy construction. The regulation is, more- - 
over, automatic. When the anti-cathode is heated up, the heat 
developed in the tube suffices to extract some gas from the 
glass cotton, and the tube remains for a long time im good 
working condition. ü 
[KRovcHkoLL, Comptes Rendus, May 16, 1904. ] 


Emission of N-rays after Death.— A. Charpentier has preserved 
some dead frogs in a dried state in order to test them for the 
continuance of N-ray emission after death. He found that 
the emission of N-rays continues for several months after 
death, chiefly from the nerve centres. The faradisation of 
the central end of the sciatic nerve made the radiation more 
perceptible. A month after death, the brain appeared to 
emit more rays under the influence of electric excitation. 
After two months, there was still a cerebral emission, with a 
maximum between the eyes. The brain and spinal marrow, 
removed and dried on a plate of glass, emit N-rays for about 
a month and a half. The difficulty in these experiments is 
to avoid the formation of radiating moulds on the objects. 

[A. CHARPENTIER, Comptes Rendus, May 30, 1904.] 


Rotation of a Dielectric in a Magnetic Field.—A brilliant con- 
firmation of Maxwell's electromagnetic theory as developed by 
Lorentz and Larmor has been obtained by H. A. Wilson in 
the case of the E.M.F. induced in a dielectric when it moves 
in a magnetic field. The method employed was to rotate 
a hollow cylinder of ebonite in a magnetic field parallel to 
the axis of the cylinder. The inside and outside surfaces 
of the cylinder were provided with metal coatings with 
which electrical contact was made with sliding brushes. The 
inside coating was connectedto earth, and the outside coating 
to one pair of the quadrants of a sensitive quadrant 
electrometer, the other pair of quadrants being connected 
to earth. The magnetic field was then reversed, so reversing 
the induced E.M.F. in the ebonite. The resulting electric 
displacement was measured by means of the electrometer, the 
quantity of electricity required to produce a given deflection 
being determined by means of a small parallel plate guard 
ring condenser. As a result, the author found that a radial 
electric displacement is produced in a dielectric, such as ebonite, 
when it is rotated in a magnetic field parallel to the axis of 
revolution. The direction of the displacement is the same as 
is produced in a conductor. The displacement is proportional 
to the magnetic field and to the rate of revolution. The 
amount of the Pu eerie agrees with that calculated on the 
assumption that the induced E.M.F. in the dielectric is equal 
to that in a conductor multiplied by 1 K, where K is the 
NAR inductive capacity of the dielectric, as required by the 
theories of Lorentz and Larmor. 

(H. A. WiLsoN, Proceedings of the Royal Society, June 2, 1904.] 


Magnetic Change of Length. —Shelford Bidwell publishes a 
confirmation of the remarkable curve for the magnetic change 
of length in cast annealed cobalt, obtained by the Japanese 
. Honda and Shimizu. The curve is a straight line 
rom the origin downward, indicating a steady shortening of 
the rod with increasing magnetic field strength, amounting to 
eight millionths in a field of 1,400 unite. All other forms of 
cobalt show the usual curve, indicating a shortening up to 
about 1,000 units and a lengthening in stronger fields. "his 
is, of course, the reverse of the behaviour of iron, which is 
lengthened in weak fields and shortened in strong fields. 
Nickel, again, shows a uniform shortening, which, however, 
rapidly tends towards a maximum. As a consequence of the 
reciprocal relation between the changes of length produced by 
magnetisation, and the changes of magnetisation attending 
mechanical strain, the author infers that thero will be no Villari 
reversal in well-annealed iron, nor in annealed cast cobalt. In 
rolled cobalt, however, it might be expected that the effect 
would be considerably increased by annealing. n 


(S. BrpwELL, Proceedings of the Royal Society, June 2, 1904. 
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THE BOARD OF TRADE AND MINISTRY OF 
COMMERCE. 


It is no exaggeration to say that the Board of Trade is the 
most useful and the worst organised of all our Government 
departments. Originally created in 1786 “for the considera- 
tion of all matters relating to Trade and Foreign Plantations,” 
it has become a sort of general utility man for the Government. 
The burden imposed by the “ foreign plantations" may not be 
heavy, but all matters relating to trade” covers a wide field, 
and any duties, however diverse their nature, which do not 
come precisely within the province of other Government 
departments, are trustfully and hopefully thrown over to the 
Board of Trade to deal with as it thinks fit. Our readers 
are chiefly concerned with the Railways department, which 
has to deal with railways and tramways, and the “ Fisheries 
and Harbours” department, to which for some obscure 
reason all matters under the Electric Lighting Acts are 
referred. Others may know. also that the Patent Office is 
subject to the control of the Board of Trade, and some less 
fortunate may have made the acquaintance of the Board in 
Bankruptcy proceedings. The regulation and control of our 
mercantile navy is also placed in the hands of the Board 
of Trade; there is a Commercial, Labour and Statistical 
Department," a department concerned with the maintenance 
of standard weights and measures, and, finally, the Gas Referees. 
It would not be unreasonable to expect that this great Govern- 
ment Department should be controlled by a Board of able 
men with wide experience in commercial and engineering 
matters, that the various departments should be under 
leading men picked from the various professions and 
branches of business with which they have to deal, and that 
the whole organisation should be of an intensely practical 
character. Turning to the actual facts, we find that the 
Board of Trade is first placed under a political head, a 
Minister who usually enjoys Cabinet rank. He is the 
President, and the “Board” is supposed to consist of the 
following :—The Archbishop of Canterbury, the First Lord 
of the Treasury, the First Lord of the Admiralty, the 
Principal Secretaries of State, the Chancellor of the Ex- 
chequer and the Speaker of the House of Commons, together 
with such Privy Councillors as hold any of the following 
offices—viz. : The Chancellor of the Duchy of Lancaster; the 
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Treasurer of the Navy, the Master of the Mint, and, in 
addition, the Speaker of the Irish House of Commons, such 
holders of office in Ireland as are Privy Councillors in 
England, and last, but not least, a. Parliamentary Secretary." 
Originally there was a Vice-president, in place of the Parlia- 
mentary Secretary, and also 10 other members. who were 
specified by name. This “ Board ” is practically a fictitious one, 
however. It never meets, and all affairs are controlled by the per- 
manent officials. Although many of these officials are capable 
civil servants who have risen to their present posts through their 
own undeniable abilities, and although there are two or three 
technical officials with a wide and thorough knowledge of the 
professions which they represent, the large majority of the 
. servants of the department, from the permanent secretaries 
down to the assistant clerks, have no business or commercial 
experience whatsoever. Those who may think that the Board 
of Trade is a body for the protection and extension of the com- 
merce of the country are woefully ignorant of the true con- 
dition of affairs. Yet it is this heterogeneous department, 
taken as it is, without reconstruction or reorganisation, that it 
is proposed should become our Ministry of Commerce. 

This is the recommendation made by a Committee appointed 
by the Treasury to inquire into the matter. The “ refer- 
ence” to the Committee was wide, and the members of 
it (the Earl of JERSEY, Sir JAMES MACKAY, Sir CHARLES 
RYAN, Sir GEORGE RYDER, and Mr. ALFRED Emmott, M.P.) 
have been afforded an admirable opportunity of reforming, 
bringing up-to-date and making effective the whole organisa- 
tion of the Board of Trade and the Local Government Board. 
The reference to the Committee was as follows :—“ To con- 
sider the position and duties of the Board of Trade and the 
Local Government Board, and to report whether any, and if 
so what, alterations should be made in the constitution and 
status of those offices ; also, whether, in the interests of admin- 
istrative efficiency, any rearrangement of duties between those 
and other Government Departments is desirable," and after 
more than a year's deliberation the Committee have simply 
recommended that the salaries of the President of the Board 
of Trade, the Parliamentary Secretary and Permanent Secre. 
tary should be raised, that the President should receive the new 
title Minister of Commerce,” and that increases should also 
be made in the salaries of the President, Parliamentary Secre- 
tary and Permanent Secretary of the Local Government 
Board. 

Fortunately, the electrical industry has suffered almost the 
least of any by the inadequate organisation of the Board of 
Trade. The electrical adviser is a broad-minded man, who 
is an experienced electrical engineer himself and has the 
interests of his profession at heart, and the clerk in charge 
of the work under the Electric Lighting Acts is a courteous 
official, ever ready to assist those who have to find their way 
through the mazes of officialdom to obtain the result which 
they seek. With the Local Government Board we are less 
fortunate. The delays in acceding to requests by local 
authorities for Local Government Board inquiries into appli- 
cations for loans under the Electric Lighting Acts is notorious. 
In the direction of assisting to extend the development of the 
industry generally, the present Board of Trade can, of course, 
do nothing, and the mere changing of its name to Ministry of 
Commerce will not be of any assistance. A Government 
Department of Commerce is urgently needed, to assist us to 
hold our own against the enormous industrial and commercial 
development in other countries where effective aid is actually 
afforded to the commercial community and private enterprise 
is strenuously encouraged. We want the appointment of a 
Miinieter of Commerce who is not merely a president of the 


“Board of Trade” : a man with truly commercial ideas who 
will not fear to trample on the worn-out traditions of more 
than a century ago; one who will not merely acquiesce in 
the organisation of a Department to control and regulate 
our industrial undertakings so far as may be necessary to 
safeguard the interests of the general public, but will broaden 
the basis of our industries and commerce so that we may 
retain our position as the leading commercial country of the 
world. | 


REVIEWS. | 


(Copies of the undermentioned work can be had from T'he Electrician Office, 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign Docks} 


— — 

Conduction of Electricity through Gases. By J. J. Tuowsow, 
D. So., LL.D., Ph.D., F. R. S., Fellow of Trinity College, Cambridge, 
Cavendish Professor of Experimental Physics, Cambridge. (Cam. 
bridge: The University Press.) 1903. 16s. 

This large volume, brought out by the Cambridge Universit 
Press, is an expanded and advanced edition of the small boo 
under the same title which appeared some years ago, and 
which still remains in print, as published by Constable, and 
available for the use of more elementary students. The 
present treatise, however, is a fitting sequel to the same 
author's * Recent Researches in Electricity and Magnetism," 
and represents a mass of experimental and theoretical work— 
work conducted not only in these islands, but on the continents 
of Europe and America—and brought up to date by supple- 
mentary notes with references, bringing the information down 
to the middle of last year, and to the beginning even of 
Blondlot's marvellous statements respecting Nays 

Although, therefore, it is a very convenient work of refer- | 
ence and summary of what has been done by many experi- 
menters, it is not to be regarded as a mere summary: each 
account is usually accompanied by critical remarks, and in 
some cases by a recalculation of results, for instance, in the 
important case of Kaufmann’s epoch-making experiments 
made in the light of Mr. Heaviside’s theory. The important 
work of Wien also is admirably treated, and the subject of 
ionisation in gases, which is rather specially the branch 
associated with the Cavendish Laboratory, is of course sum- 
marised with considerable fullness and in a most satisfactory 
manner, the whole being welded together by the unifying 
influence of the working hypothesis of electrons or corpuscles 
and of conductivity by ions. 

The author says in his Preface that he has 


* endeavoured in this work to develop the view that the conduction of elec- 
tricity through gases is due to the presence in the gas of small particles 
charged with electricity, called ions, which under the influence of electric 
forces move from one part of the gas to another. My object has been to 
show how the various phenomena exhibited when electricity passes through 
gases can be co-ordinated by this conception rather than to attempt to 
give a complete account of the very numerous investigations which have 
been made on the electrical properties of gases; 1 have, therefore, con- 
fined myself for the most part to those phenomena which furnish results 
sufficiently precise to serve as a test of the truth of this theory. The 
book contains the subject matter of lectures given at the Cavendish 
Laboratory, where a good deal of attention has been paid to the subject 
and where a considerable number of physicists are working at it." 


And he goes on to say that 
„with the discovery and study of cathode rays, Röntgen rays and radio- 
activity, a new era has begun in physics, in which the electrical pro- 
perties of gases have played and will play a most important part; the 
bearing of these discoveries on the problems of the Constitution of 
Matter and the Nature of Electricity, is in most intimate connection with 
the view we take of the processes which-go on when electricity passes 
through a gas." | JE MEE 

Thus the prediction of Clerk Maxwell that it would be by 
investigations into the passage of electricity through gases 
that most light would be thrown upon the nature of electricity 
has been abundantly justified. | eu E 

The book must he regarded rather as a compendium of 
information for the student than as a philosophic treatise or a 
work for the general public. It represents a great amount of 
industry, but somewhat plainly shows the form of lecture 
notes and of working progress during the compilation of the 
book. It consists, therefore, rather of the nascent material for 
a future treatise than of that treatise itself, but as such it is 
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very appropriate to a rapidly advancing and constantly grow- 
ing region of physical science. It is a book for constant 
reference on the part of workers in the most immediately 
promising parts of pure physics. OLIVER LODGE. 


Electromagnetic Phenomena and the Deviations of the Compass. 
By Commander T. A. Lyons, U.S. Navy. Vols. I. and II. 1903. 
(New York: Wiley & Sons.) 258. 6d. net each vol. 

Completeness is the distinguishing mark of this great work. 
There are few matters having even an indirect bearing upon 
“the soul of the ship” which are not dealt with in one of the 
volumes. The first is a compendium of all those branches of 
the science of electricity and magnetism which are capable of 
throwing light on magnetic phenomena, and although the 
phrase “electricity is probably a stressed displacement move- 
ment of the ether (Vol. I., p. 513) is beginning to sound a little 
antiquated, it will probably be many years before Commander 
Lyons’ work ceases to be a sure guide to the naval cadet. The 
second volume is by far the more valuable of the two. It contains, 
besides an interesting historical sketch, a full theoretical and 
practical exposition of the methods of determining the mag- 
netic coefficients aud of "swinging ship," and an admirable 
treatise on the sources and determination of the heeling error 
To represent the direction and amount of the force acting on 
the compass, the author uses the force-and-angle diagram, or 
dynamo-goniogram, or “ dygogram," as it has been abbreviated, 
since it “appeals more strongly to the understanding, and pre- 
sents the conditions and forces in action more clearly to view 
than formulas." The author displays a commendable anxiety 
to make his meaning absolutely clear, and thus give a sound 
theoretical preparation for a class of work which isof paramount 
importance to modern navigation with steel hulls. | 
Elementary Telegraphy and Telephony. By ARTHUR Cnvurcn. 

(London: E. and F. N. Spon.) 1908. 4s. 6d. net. 

In these days of specialisation and short cuts to knowledge, 
students who desire to enter a particular branch of electrical 
engineering may begrudge the time that would be spent in 
learning thoroughly the elements of electricity and magnetism, 
preferring, if they can, to confine their studies to what will be 
absolutely essential to them in the future. To beginners with 
these limited aspirations we may commend Mr. Crutch's book. 
Without pretending to be a text-book of electricity and mag- 
netism, it explains the elementary principles which the tele- 
graph and telephone electrician must know, and it describes 
the simpler applications without intruding on the ground 
covered by the technical works on these subjects. Students 
aspiring to reach the top of their profession, however, should 
possess a wider knowledge of elementary electricity and mag- 
netism than can be acquired from the present volume. 


American Meter Practice. By Lyman C. REED. (New York: 
McGraw Publishing Co.) $2. (9s. post free, U.K.) 

The existing literature on electricity meters is by no mean 
profuse, at any rate in England, but the author of the work 
before us confines himself entirely to American practice. 
Some of the terms employed, such as “ quarter-phase ” for 
two-phase, are rather confusing to the English reader, and 
there are also occasional errors or misprints. Some exceedingly 
useful diagrams of connections are given, and the author's 
discussion of the points which should be possessed by a good 
meter are worthy of careful notice. Detailed descriptions of 
meters most commonly in use in America occupy several 
pages. The last chapter, which is on the elements of photo- 
metry, appears scarcely necessary in a book on meters. 
Radium and All About It. By S. R. Borrosx. (London: Whittaker 

& Co.) 1904. 1s. 

Notwithstanding its presumptuous title and its cover 
designed to catch shillings at bookstalls, this little book shows 
fair scientific accuracy, so far as it goes. The account given 
of the history of the discovery of radium and of the remarkable 
physieal properties of the element is very readable, though 
marred somewhat by the confused usage of the term “ emana- 
tion." Of course, the description of the physiological actions 
of radium is sensational, but the chemical is the weakest side 
of the book, some of the views expressed being, shall we say, 
rather original A good feature is the collection of long 
quotations from the published writings of authorities on radium. 
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THE GILBERD TERCENTENARY. 
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In our issue of December 11, 1903, we s a report of the 
proceedings at the Institution of Electrical Engineers on the 
occasion of the presentation to the Colchester Corporation of 
the Gilberd picture, a painting by Mr. A. Ackland Hunt. A 
reproduction of the picture was also given on p. 988 of the 
same issue, together with many historical notes concerning 
Dr. William Gilberd of Colchester. 

On Saturday last the Council of the Institution of Electrical, 
Engineers paid a visit to Colchester in order to be present at 
the unveiling of the picture at the Moot Hall, by invitation 
of the Corporation. Among those who were present were 
Mr. R. K. Gray (President), Prof. Silvanus P. Thompson, 
F.R.S., Prof. W. E. Ayrton, F.R.S., Mr. Conrad W. Cooke, 
Capt., E. W. Creak, F.R.S., Prof. J. D. Everett, F.R.S., Prof. 
John Fergusson, Mr. J. J. Fahie, Mr. J. Gavey, Mr. Hugh E. 
Harrison, Mr. R. Hammond, Rev. W. C. Howell, Mr. J. E. 
Kingsbury, Mr. G. E. Lloyd (Secretary), Dr. Joseph Larmor, 
F.R.S., Mr. W. M. Mordey, Dr. A. Muirhead, F.R.S., Prof. J. 
Perry, F.R.S., Mr. W. H. Patchell, Mr. J. H. Rider, Mr. C. E. 
Spagnoletti and Dr. R. Mullineux Walmsley. 

The train by which the party travelled left Liverpool-street 
at 10 o'clock, and on arrival at Colchester, the guests were 
met by carriages and driven to the Town Hall, where they 
were welcomed by the Mayor (Ald. E. H. Barritt). Before 
the ceremony of unveiling the Gilberd Memorial picture was 
undertaken a number of visits were paid to places of interest 
in Colchester, including the house where Gilberd was borm, 
and the church where he was buried. The Corporation elec- 
tricity supply works were also visited. At 1 p.m. a luncheon 
was served in the Moot Hall, at the conclusion of which a 
silent toast was drunk to the memory of the Fatherof Electrical 
Science, Dr. William Gilberd. 


The MAYOR then alluded in feeling terms to the gift, saying that the 
act of the Institution of Electrical Engineers in presenting to Gilberd's 
native town a valuable and historic painting depicting a realistic scene 
in Gilberd’s life, was one which stirred the feelings of all Colcestrians. 
He would, therefore, submit a further toast—viz., ‘‘ The Donors of the 
Gilberd Tercentenary Commemoration Picture," coupling with it thc 
name of the President of the Institution of Electrical Engineers, Mr. 
R. Kaye Gray. 

Mr. R. KAYE GRAY, in responding, thanked the Corporation for the 
magnificent way in which they had received their guests. 

Prof, J. PERRY, F.R.S., in a humorous speech, said that in some 
people's minds municipalities were doing badly what companies could do 
very much better, but no company could do what the Colchester Corporation 
was doing that day in honour of Dr. William Gilberd. Colchester was 
very proud of its natives, which were of two varieties, the oyster kind and 
the Gilberd kind. 

Further speeches having been delivered, the proceedings terminated. 


Several further visist were then made, and after a reception 
by the Mayor and Mayoress in the Mayor's parlour, the com- 
pany passed into the Moot Hall at 5:30 p.m., where the 
Gilberd picture was hung beneath the gallery, and where the 
ceremony of unveiling took place. The Mayor having referred 
to the cireumstances under which the picture had come into 
the hands of the Colchester Corporation, the Mayoress per- 
formed the ceremony of unveiling the picture, which now bears 
the following inscription :— 


WiLLIAM GILBERD, M.D. 
1544—1603. 

Dr. Gilberd of Colchester, author of the famous book, De Magnete,” 
founder of the science of electricity and the discoverer of terrestrial 
magnetism, was President of the Royal College of Physicians, and Court 
Physician to Queen Elizabeth. He is here depicted demonstrating hig 
experiments before Her Majesty and her Court. 

This picture was presented by the Institution of Electrical Engineers 
to the Corporation of Colchester on December 10th, 1903, the Tercentenary 
of the death of Dr. Gilberd. 


Mr. R. Kaye Gray then presented the Mayoress with a 
handsome gold neck chain as a memento of the occasion, and 
Mr. Ackland Hunt, the artist, asked her to accept a framed 
photograph of the picture. 

Prof. SILVANUS P. THOMPSON, F.R.S., referring to the inquiries 
which he had conducted concerning Gilberd’s discoveries, covered much 
of the ground dealt with on the occasion of the presentation of the 
picture in London last December. He said he had carried back the 
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17 of Gilberd to something like 200 fears earlier than before, and 
e felt certain that if the records of Colchester Castle were carefully 
searched, further facts concerning Gilberd and his family would be 
discovered. As to the method of spelling his name, he thought Col- 
chester was justified in spelling it with a final “d.” He promised to 
present Colchester with a permanent photograph of a letter written by 
Gilberd in 1599. 

Dr. E. L. FENN asked the Mayor to accept an important document 
concerning Gilberd, which contained the great scientist’s signature, and 
paid a tribute to the splendid efforts of Prof. S. P. Thompson in per- 
petuating the memory of Gilberd. 

The DEPUTY MAYOR thanked Dr. Fenn for his gift. 

Rev. W. C. HOWELL and Prof. JOHN FERGUSSON al o spoke. 

. vote of thanks was then passed to the Mayor and the party returned 
to town, 


“THE TIMES” AND WIRELESS TELEGRAPHY. 


The following is an extract, reprinted by special permission 
of The Times, from a private letter received by mail from their 
wireless telegraphy operator at Wei-hai-Wei :— 

De Forest Wireless Station, Wei-hai-Wei, 
North China, April 10, 1904. 

I have delayed writing until I could give definite statement about the 
work. Owing to the movements of the boat we did not have an oppor- 
tunity to get a good test out until last night. Before saying more I will 
relieve your mind. 150 miles both ways in calm weather and 125 at 
other times will be good enough, don’t you think? That was the result 
of the test last night, first test, and I am sure it will stand good. In 
rough weather the boat rolls, shakes and jars so badly that Brown can’t 
hear me beyond 125 miles. The troubles and snags I've been up against 
on other jobs fade to a mere shade compared to this. Placed as we are, 
in an out-of-the-way corner, where it is well-nigh impossible to get anything 
done, it doesn’t take much to put you in a bad hole in this work. A few 
more jobs like this and I'd begin tosprout grey hairs . . . that’s no dream. 
Perhaps the importance of our mission and the fact that all eyes were 
upon us, as it were, spurred us on. The country is full of wireless, and 
we are showing em a thing or two. I can’t begin to tell you all the 
trouble we had. Anyway, it would make poor reading, and I don’t know 
that I care to rehearse it either. 

The topmasts fitted on the boat at Shanghai went down the first 
night out. On our arrival here there were a few old junk masts lying on 
the ground, no houses for us, nothing even started. It took several weeks 
to raise a mass of rotten wood about 170ft. high. The country hereabout, 
by the way, is almost devoid of timber, and it is very hard to get any 
kind of poles. Several of our cases were badly damaged on the trip, 
mostly the Secor stuff, and that gave us a lot of trouble. The engine 
houses fared worst, and small parts on engine were broken and bent in 
bad shape. The bright gentleman who packed the engine oil put the tins 
in a box and drove nails through them. About half the oil, rather, nearly 
all in some cans, had leaked out when we unpacked. That damaged 
engine gave me the time of my life, but I finally mastered it, and now 
it is doing its part all right. While the Haimun ” was coaling in 
Japan another topmast was fitted up, but only one, so that we can 
only run wires straight up and not across from mast to mast. They 
didn’t seem to want to go to the trouble of two topmasts, so we get 
along with one. Owing to the peouliar circumstances in erecting the 
pole, the shacks were not built until the pole was up, and, of course, with 
Chinese to build the shacks, that in itself was a big job. A Chinaman 
works half an hour, and then sits down and smokes for a quarter of an 
hour. If there are 20 on a job five will be working and the others squat 
around smoking and looking on. At the time the shacks were built it 
was the Chinese New Year, which lasts from one to three weeks. It was 
very difficult to get any of them to work, and those who did went their 
own gait or not at all. 

Although the putting up of the poles and the houses took several weeks, 
the correspondents seemed to have an idea our part would take no time 
at all, and as soon as their part was finished were in a great hurry. 
You said in your memo., “Stations must be working within three 
weeks." Including nearly, or the best part of, three and a half-days’ 
work on engine and generator, we equipped the shore station in six days, 
and equipped the boat in one day completely. We didn’t twiddle our 
thumbs much that week. Nine days after we began to work the pole 
blew down and another week was required to repair it. During that 
week I strung up two wires about 80ft. high, and we worked that 60 miles 
losing no time on our work. There is an almost continuous succession 
of high winds here, and my antenne have been carried away three or 
four times. 

On the boat we were grounded to the hull, and have a four-wire 
antenna a little less than 100ft. high. With the repaired pole on the 
shore station we have a scant 150ft. of antenna. The site is on the top of 
a cliff, about 150ft. above the sea, with a rocky hill sloping sharply up to 
one side, rising higher than the pole. I forgot to mention that we are on 
an island 14 by 2 miles in area, a maces of rocky hills rising several 
hundred feet above sea level. The site we have is the best procurable on 
the island, Liukungtao, and there is no suitable site on the mainland 
within 4 or 5 miles of the office. I am going to have several photos 
taken, and will forward them within two weeks. 

As I said before, the country is full of wireless, and we have an 
amount of competition, not in Press work, however. All the Britis 
warships, from the third-class cruisers up, are equipped with Marconi, 


about 24 in all ; nearly all the Japs have wireless equipment; the Russian 
ships are equipped, and several German vessels. One or another of 
them can be heard any time, day or night. The Japs are particu- 
larly numerous, and we are at it all the time. We laugh at 
them, for we have struck some good points in tuning, which settle 
them very nicely. On the boat when receiving our stuff, two 
of the four wires are grounded dircctly, which gives. best results. 
Any resistance between those wires and the ground weakens the 
signals, If we want to hear the Japs call, disconnecting ground wire 
entirely from syntoniser of the receiver brings them in strong; while with 
the ground wire on, as in receiving our stuff, the Japs come very faintly. 
On the shore station it is different. Three wires are best in receiving up 
to 100 miles, with the other two wires free, at which time the Japs come 
in weakest. By grounding the other two wires the Japs come in very 
strong and our stuff weakest. Above 100 miles our stuff comes best with 
two wires grounded directly. That, of course, allows others to 
come in, but they are not strong enough to prevent my reading through. 
So far, that tuning is best, and certainly gives very satisfacto 
results. There are always one or more British warships lying here, an 
we have them all wondering. The lieutenants of two torpedo boats have 
told me they do not depend on more than 40 or 45 miles regularly, and 
another says he can depend on 60 miles. The last one has 160ft. of wire 
to do his 60 miles, while our boat has a scant 100ft. of wire, and easily 
covers more than double the distance. Our speed is a source of wonder 
and admiration to these British officers. I saw some of their tape after 
we got through with it, and couldn’t read a word. 


CORRESPONDENCE. 


— — 


POWER STATION DESIGN. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In reading your report of the discussion on the above 
Paper, I note Mr. Merz has supplemented his reply to my 
criticisms by a few additional remarks, all of which, however, 
are more or less wide of the points at issué. In doing so, I 
am sorry to find he has not discovered his recommendation of 
concrete as suitable material for the screen walls of a station, 
for, on referring to his Paper, I find, on p. 52 of The Electrician 
of April 29th, a suggestion that “ the screen can be of brick, 
concrete or corrugated iron." Can there be any possible 
misunderstanding regarding the meaning of these words ? 

When discussing the arrangement of roofs, I made no 
allusion whatever to tho comparative merits of large and 
small spans, but merely stated that the arrangement adopted 
at Carville was a bad one from an architectural standpoint on 
account of the large number of valleys, and this I still main- 
tain to be the case. The spans as scaled from the diagrams 
are about 20ft. wide, and with such I contend that a 
* lean-to " roof would have been better and more economical, 
as the trusses in this case might have been attached to the 
framing of the bunkers, thus reducing the number of valleys 
from five to one, and dispensing with an undesirable and 
expensive feature of roof construction without in any way 
weakening the structure or increasing the superficial area of 
roofing material. | 

Referring to the chimney arrangement at the Neptune Bank 
Station, I still think the design far from “a correct one," because 
in a station with a single row of boilers aggregating 2,800 H.P., 
and where extensions must certainly have been contemplated 
at the outset, it would have been cheaper and more in accord- 
ance with the principles of correct practice and economic 
design to have built one chimney of adequate capacity for 
eight or more boilers, than to have erected two smaller ones 
of 130ít. high, and by adopting the former course have 
rendered further extension possible on the 70ft. of land 
between the end of existing building and retaining wall. In 
designing chimneys for generating stations as well as iron 
and steel works plants, I have always found the single chimney 
to be the cheapest and best arrangement where one row of 
boilers was being installed. ö 

Allowing that due consideration should be given to possible 
changes in the type of prime mover does not alter the fact 
that the first installation at Neptune Bank comprised three 
different ty pes, the turbine set being installed much later. At 
the very commencement the course pursued was one which 
the authors condemned in other stations, where the original 
designer probably had nothing whatever to do with any exten- 
sions of the plant, the alteration in the type of-prime mover 
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being due to changes in the personnel of the staff or financial 
considerations. I certainly favour the maintenance of a sym- 
metrical arrangement as far as possible.— Yours, &c., 


Westminster, S.W., June 14. A. VENNING. 


A NEW SINGLE-PHASE MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


On p. 152 of your issue of May 13th, you reprint the 
complete specification of the British patent No. 3,705, 
November 7th, 1903, referring to an * Improvement in Single- 
phase Alternate-current Motors,” and taken out by Rudolf 
Goldschmidt and Crompton & Co. It is claimed that by the 
arrangement covered by this patent a better starting torque 
is obtained than in the case of a commutator-motor, with the 
advantage that no commutator is used, but only a “collector 
with a small number of parts, and which must of necessity 
give sparkless collection." To obtain this result, the well- 
known “repulsion” principle is used, but, instead of a 
continuous motor-winding, an open-coil winding is adopted, 
and the circuit of the different coils is alternatively opened 
and closed by the “collector.” The idea is that the circuit of 
every coil would be broken as soon as the plane of the coil 
lies parallel to the lines of magnetic force, and that no 
current would flow in the coil at that moment. This is, 
however, not the case. 

The same mistake was made by the writer about six years 
ago (German Patent, No. 105,940, October 1, 1898, by 


Lahmeyer Electrical Co., Fig. 4 of which is enclosed herewith). 


Àn experimental motor was built with three coils in the rotor, 
two of which were always short-circuited by the brushes, 
whilst the third was opened. It was found that this motor 
would work fairly sparkless if rotating very slowly, but would 
spark very badly when approaching full speed. The reason 
for this is that, besides the E.M.F. due to “transformer ” 
action, a second E.M.F. is induced in the rotor coils (when 
rotating), as they are cutting magnetic lines; as the latter 
E. M. F. attains its maximum just when the coil is parallel to 
the lines of magnetic force, it is clear that there is no sparkless 
position for the brushes. 

It is, furthermore, clear that by the use of a small number 
of rotor coils the motor can develop its full starting torque 
only in certain positions of the rotor. A more uniform start- 
ing torque can only be obtained by increasing the number of 
rotor coils and commutator segments. It seems, therefore, 
that the usual commutator is in every respect superior to the 
arrangement proposed by Mr. Rudolf Goldschmidt.— Yours, &c , 


St. Louis, June 1. L. SCHÜLER. 


FAULT TESTS FOR SUBMARINE CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: I shall feel much obliged to any of your readers who 
can give me the following information :— 

1. When and where was the Blavier fault test first applied 
and described! Who was M. Blavier ? 

2. When and where was the Cromwell ** Varley Loop " 
fault test first applied and described ? 

3. Where can I find a description of McGill’s fault test ? 

4. When and where was the “False Zero” method of 
balancing the resistance of a cable traversed by earth currents 
first applied and described ? 


I remember trying the False Zero” method on the Western 
and Brazilian Company's cables in the end of 1874, but I can- 
not find any description of it in any of the 37 “B.A. Reports 
on Electrical Standards, 1862-67," reprinted in 1873 by E. and 
F. Spon, or in Culley's Handbook of Practical Telegraphy," 
1874 edition, or in Latimer Clark and Robert Sabine's ** Elec- 
trical Tables and Formula of 1871, or in any other book prior 
toany of these dates! Iam anxious to record the dates and the 
origin of “Submarine Cable Fault Tests " in the next or 17th 
edition of Munro and Jamieson’s “ Pocket-Book of Electrical 
Rules and Tables.” I have just re-read the late Prof. Fleeming 
Jenkin’s Cantor Lectures on “Submarine Telegraphy,” deli 
vered before the Royal Society of Arts on January 29, 1866. 
Both Blavier’s formula and Varley’s loop test are described 
there, as well as Murray’s loop. Mr. John Murray, of Glas- 
gow, first tried his test on board the “Niagara” during the 
first (or 1857) Atlantic Cable Expedition.—Yours, &c., 


Kelvinside, Glasgow, June 10. ANDREW JAMIESON. 


— 


PARLIAMENTARY INTELLIGENCE. 


SURFAOE-CONTACT TRAMWAYS AT TORQUAY. 


A committee of the House of Lords, of which Lord Hawkesbury is 
chairman, commenced the consideration of the Torquay Tramways Bill 
on Friday last week. It has already been passed by a committee of the 
House of Commons (see The Electrician, March 18, p. 869), but a diffi- 
culty has arisen since then owing to the Chairman of Committees of the 
House of Lords having struck out of the bill a special clause giving extra 
protection to the Corporation and the Torquay Gas Co. in respect of 
electrolysis, both of which were allowed in the Lower House. 

The Hon. J. D. FITZGERALD, K.C., who appeared for the bill, with 
Mr. Vesey Knox, explained the circumstances under which the bill now 
appeared before this Committee. After having gone over much the same 
ground that he covered in opening the bill in the other House, he said, 
the only opposition in the House of Commons, was by the Torquay 
Gas Co., who asked for special protection in respect of electrolysis, and 
in view of the fact that the promoters had already agreed to give special 
protection to the Corporation as regards its gas and water pipes, the 
House of Commons decided that the gas company should be similarly 
treated. When, however, the bill, having passed the House of Commons, 
came before the lord chairman in the House of Lords, he decided to 
strike out this special clause both as regards the Corporation and the 
company, which was to the advantage of the promoters. Bat the pro- 
moters felt that they were honourably bound to the Corporation in this 
matter, and he would ask, as strongly as he could, that the clause should 
be re-inserted. This action of the lord chairman had had the curious 
effect of bringing about opposition from a number of ratepayers in 
Torquay, who did not oppose in the House of Commons. In reading 
through the petition, however, it was evident that many of the signatories 
did not reside upon any of the proposed tramway routes, and it was 
unnecessary for him to point out that unless they were froutagers they 
did not have a locus to oppose the bill. 

Mr. J. TAYLOR, Mayor of Torquay, said the Corporation now approved 
of the bill as it stood. 

Cross-examined by Lord ROBERT CECIL, on behalf of the frontagers, 
he said that at one time he was quite against tramways, and even now 
he would rather be without them, but in carrying out his official duties 
he did not allow his private opinions to cutweigh his duty to the Council. 
The Town Council was strongly in favour of the tramways as a means of 
affording a better communication in the town than had hitherto existed. 
They were satisfied that the financial position of the Dolter Company was 
such as to warrant the Council not insisting upon any guarantees in this 
respect. An expenditure of £42,000 was being incurred upon the elec- 
tricity works, but only about £10,000 of this was in consequence of the 
introduction of tramways. His opinion was that the Dolter system was 
more simple than that which was installed at Wolverhampton. Over a 
large portion of the 7 miles of tramway proposed he agreed that the lines 
came within the statutory distance of 9ft. 6in. from the curb, but he 
saw no objection to this. There were tramways in much narrower 
streets than those in Torquay. 

He-examined: The promoters had deposited £5,000, which was not to 
be returned until certain of the lines were constructed. 

Several members of the Torquay Town Council also gave evidence in 
support of the bill. 

On Monday, further local evidence in favour of the lines having been 
heard, 

Mr. F. S. HEX, town clerk to the Torquay Corporation, gave evidence 
as to the financial position of the Corporation, and said that the water- 
works was responsible for a considerable portion of the existing debt of 
the Corporation. Under various acts, however, the Corporation was 
empowered to borrow to the extert of some £200,000. 

Mr. H. LUBBOCK, chairman of the Dolter Electric Traction Co., said 
that the capital of the company was £100,000. £90,000 had been issued 
at the date of the last balance. 

Cross-examined by Lord ROBERT CECIL, he stated that fully paid 
shares to the extent of £50,000 had been issued. 
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remained as well as £10,000 unissued shares. £14,000 had been raised 
in addition, and deducting general expenses there was now £3,000 in the 
bank. No decision had yet been come to as to whether or not the Dolter 
Company would construct the lines in Torquay or whether a subsidiary 
company would be formed. Whatever was done, however, there would 
be no difficulty in obtaining the necessary capital, as promises to take 

. £50,000 in shares had already been received. The total cost of equipping 
the lines would probably be £186,000 

Mr. W. C. C. HAWTAYNE, consulting engineer to the Dolter Electric 
Traction Co., said the total length of track was about 9 route miles. The 
gauge was 3ft. 6in., sharpest curve 40ft. radius and the 3 gradient 

1 in 10 for about 66ft. He then explained the details of the Dolter 
system, which have already been given in our columns. He did not think 
any street in Torquay upon which it was proposed to lay tramways was 
too narrow for a tramway. In Dean- street, Norwich, the width was only 
18ft 3in., and yet there was a double line of tramway there. In fact, 
the cars overhung the pavement. 

Cross-examined by Lord ROBERT CECIL, he maintained that all 
necessary precautions had been taken to render the system safe, and all 
the possible conditions of danger which counsel cited he could not 
conceive happening. It was not a fact that at some points in Torquay 
the Propad tramways would come within lft. and 2ft. of the curb. It 
would be absurd t> put a tramway with only 1ft. between it and the curb, 
as the Board of Trade would not pass it. He admitted, however, that 
upon about one-half of the system the lines would come within the 
statutory limit of 9ft. 6in. between the rails and the curb. In making 
his estimates of the traffic, he had taken 6-03d. per car-mile (his usual 
figare) as working expenses. Carrying the population of Torquay 100 
times over during the year, it would only need a revenue of 8:85d. per 
car-mile in order to pay 5 per cent. dividend. But he anticipated a 
much larger receipt than 8:85d. per car-mile. 

Mr. J. E. WALLER said that he had reported to the Corporation of 
Torquay that the tramway system was one which should be in the hands 
of the Corporation, but the ratepayers evidently thought otherwise. How- 
ever, the routes of the lines now proposed followed very closely those of 
the routes which he laid down in his report. He approved the estimates 
of the construction of the lines, but had not checked the promoters’ 

. figures as to detailed costs of working. ; 

This closed the promoters’ case. 

For the opponents, a large number of local witnesses were called, whose 
evidence was largely to the effect that the motor omnibus service now 
running in Torquay was sufficient for the present needs. Many witnesses 
also resented the idea of making Torquay the place wherein to experiment 
with a new and untried system of electric traction. Objection was also 
taken to spending £11,000 upon enlarging the generating station. One 
witness stated that tramways were dangerous under any conditions, whilst 
others admitted that they were shareholders in the Motor ’Bus Co. in 
Torquay. Others stated that they were not resident upon any of the routes. 

On Tuesday further evidence was called against the bill. 

Mr. W. E. THOMAS, secretary to the Torquay Motor Omnibus Co., 
stated that the capital of that concern was £10,000 in £5 shares. The 
revenue per car-mile amounted to 11:36d., and the company proposed to 
add more cars, but were waiting to see the result of this bill before 
actually extending their business. Their minimum fare was 2d. He 
contended that the omnibuses fully met the requirements of Torquay, 
and that tramways were entirely unnecessary. 

Lord ROBERT CECIL then addressed the Committee on behalf of the 
opposition, and questioned very much the financial position of the pro- 
moters. He believed it was their intention to make a profit out of the 
venture by selling it to a subsidiary company. He considered that a 
Committee had never had before it a case in which the financial record 
of the promoters was weaker than the present one. It was exceedingly 
unlikely that the scheme could be carried out with a smaller capital than 
£150,000, and the only resources to meet it were £3,000. Further than 
that, he contended that tramways injured the amenities of a town, and 
were an evil in themselves. He also pointed out that the Dolter system 

-was an untried one, as far as this country was concerned, and the under- 
taking was nothing more nor less than a speculation. If the system 
failed it would throw a large expense upon the ratepayers of Torquay. 
He submitted that no substantial public case had been put forward by the 
promoters. 

The Hon. J. D. FITZGERALD, on behalf of the promoters, said that 
Lord Robert Cecil had spoken as if the only persons to enjoy beautiful 
scenery such as was to be found at Torquay were those who could afford 
to keep carriages. The Dolter system had been at work in Paris for two 
years, and had, therefore, passed out of an experimental stage; but 
should it not be successful, the only people who would suffer by it would 
be those who had put their money into the Dolter Company. As to the 
financial position of the Dolter Company, he said that he should have 
thought the name of Lubbock would have been sufficient guarantee on 
this point. He appealed to the Committee to pass the bill on the ground 
that it would be in the interest of the borough of Torquay. 

After a short consulation, 

The CHAIRMAN said that the Committee had decided to allow the 
bill to proceed. i 

Mr. BAGGALLAY, K.C., for the Torquay Gas Co., referring to the 
question of the electrolysis clause, asked the Committee to allow the 
clause to remain in as agreed with the promoters. He did not wish the 
clause to form a precedent, but asked for it merely because the system 
proposed in this bill had not come within the consideration of Lord 
Cross’s Committee when it reported some years ago. 

Mr. C. C. HUTCHINSON supported the appeal on behalf of the 
promoters. 

The CHAIRMAN said the Committee would grant the clause and would 
report to Lord Morley to this effect. | 


RUNNING POWERS GRANTED OVER NEWOASTLE 
CORPORATION TRAMWAYS. 


TYNESIDE TRAMWAYS AND TRAMROADS BILL. 


Sir Edward Strachey’s Committee of the House of Commons concluded 
consideration of this bill on Friday last week. 

Mr. H. LLOYD, K.C., in addressing the Committee on behalf of the 
Newcastle Corporation, pointed out that it was utterly inconceivable that 
upon a tramway system a through route could be given from every point 
to every point. But further than this he would ask the Committee to 
take into account the smallness of the company’s system as compared 
with that of the Corporation. He would not be going too far in regard- 
ing it as a branch line and the Corporation system as the main line, and 
it could not be possible that every branch railway line should have 
through running powers over the main line. There must be a break in 
every system, whether tramways or railways, somewhere. The company 
admitted that they had no complaints as to the inconvenience of the 
break at the Wallsend boundary, but what there had been complaints 
about was the 1d. fare charged from the boundary of Wallsend to the 
centre of the town, which was only 4 mile, and the company argued that 
they could not, as a commercial company, reduce this unless they had 
through running into Newcastle. The bill asked for ranning powers over 
three routes, and traffic facilities—i.e., through booking—over all other 
routes. But such a proposal was manifestly ill considered when the 
complication of the Newcastle tramway system was taken into account. 
But it had been admitted by the engineer to the company that the bulk 
of their traffic was from the centre of Wallsend to Newcastle, and to 
obviate the inconvenience at the Walleend boundary, if inconvenience 
there be, the Newcastle Corporation were willing to run their cars into 
the centre of Wallsend. The company were making this application in 
order to enhance the value of their own undertaking and with no wish to 
seek the confidence offthe public. 

Mr. BALFOUR BROWNE, K.C., in replying for the company, after 
mentioning that both the Corporation and the compauy were agreed that 
running powers were necessary, asked what logic there was in the con- 
tention of the Corporation that they should beallowed to run into Walls- 
end, but that the company should not be allowed to run into Newcastle. 
Their arguments as to the difficulties of dual control were defeated by 
their own offer to run over the company’s system, When the company 
first sought powers for the Wallsend line, the Corporation also did the 
same, but Parliament preferred the company, but this so-called offer of 
the Corporation was an endeavour to secure the control of the very lines 
which Parliament had refused them. 

The Committee having deliberated in private for some time, 

The CHAIRMAN announced that the Committee were unanimous in 
finding the preamble of the bill proved so far as running powers over the 
three specified routes were concerned. Clause 17, having regard to traffic 
facilities over other lines, would be struck out. 


CARRIAGE OF GOODS BY MUNIOIPALITIES. 


MANCHESTER CORPORATION TRAMWAYS BILL. 


The House of Lords Committee presided over by Lord Hawkesbury 
continued consideration of this Bill on Friday last week. 

For the carriers in Manchester a large amount of evidence was called 
as to the very elaborate system of parcels delivery there was, and as to 
the probable ruin of the existing firms owing to the rate-aided competition 
of the Corporation. A suggestion was put forward on their behalf that 
the Corporation should be restricted to carrying goods on their electric 
tramways. 

Mr. LEWIS COWARD, ina brief reply for the Corporation, argued 
that the Corporation already had the powers asked for in this bill, and 
that the only object of the measure was to consolidate these powers in 
one act. 

After a very short deliberation, the Committee decided in favour of the 
Corporation. 

Upon the consideration of clauses the Midland Railway Co. sought to 
have the power to carry animals and minerals eliminated from the bill, 
but this was refused, the Chairman holding that if this were done he 
would be going back upon previous legislation. 


LONDON OOUNTY COUNCIL (TRAMWAYS AND 
IMPROVEMENTS) BILL. 

Upon the order for consideration of this bill, as amended, in the House 
of Commons on Thursday last week, 

Mr. COCHRANE moved that the following clause be added to the 
bill :— Whereas it has been arranged between the Council and the Com- 
missioner,of Police that on and after Jan. 1, 1905, the Council shall not 
run any car on that portion of the tramway in Westminster Bridge-road 
which lies to the west of its junction with York-road on such days and at 
such hours as the Commissioner of Police may from time to time direot. 
Such arrangement is hereby confirmed. Provided always that if any 
question shall arise between the Council and the Commissioner as to 
whether any such direction is reasonable, such question shall be 
determined by the Secretary of State for the Home Department." 

Dr. MACNAMARA and Capt. JESSEL expressed surprise that the 
London County Council had accepted this clause without protest. The 
effect of it would be to prolong the walk which now had to be made from 
the tramway terminus over Westminster Bridge., 

Mr. BURNS explained that the House had already denied the Council 
the opportunity of removing the congestion on the south side of West- 
minster Bridge by refusing to eantion the continuation of the line over 
the bridge and along the Embankment. The Home Office had proposed 
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this clause in order to alleviate the congestion at the Westminster 
terminus, and the London County Council had felt reluctantly compelled 
to accept it. f 

The clause was then read a second time and added to the bill. 

Mr. REMNANT then moved the omission of the tramway which was 
passed by the House of Commons Committee from the Hampstead-road 
and half-way down Tottenham Court-road (see The Electrician, April 29 
and May 6). He contended that such a line as this served no useful 
purpose and would be an inconvenience at such a spot as Francis-street. 

Mr. BULL said that some system was necessary whereby tramway 
termini should be situated in side streets, and he hoped the Traffic 
Commission would give some attention to the matter. 

Mr. COMPTON RICKETT, who was Chairman of the Committee which 
passed the line in question, pointed out that there were many similar 
tramway termini in London to the one proposed, and the congestion of 
traffic was no worse in Tottenham Court-road than in Moorgate-street, 
Aldersgate-street, Gray’s Inn-road, Aldgate and Whitechapel. The Com- 
mittee had come to the conclusion that there was a good and sufficient 
case for the line, even if it were never taken to Oxford.street, as originally 
contemplated. . 

Capt. JESSEL hoped that the House would noi prejudge the important 
question of linking up the north and south of London by sanctioning 
such small extensions as this, especially as the Royal Commission on 
London Traffic had been considering this question. 

Mr. BURNS supported the decision of the Committee as a means of 
providing further facilities for rapid transit. He pointed out that when 
tramways were discussed in the House, tubes were always suggested as 
an alternative, but his opinion was that in 10 years Mr. Yerkes and Mr. 
Perks would be handing over their tubes to the London County Council 
as relief sewers because people would no longer ride in them. 

After some further discussion, the House divided, with the result that 
the motion was carried by a majority of 29. 

The bill was then ordered for third reading, which iook place on 
Monday. 

On Tuesday, Dr. MACNAMARA asked the Home Secretary whether, in 
view of the clause introduced by the Home Office above referred to, he 
would consider the desirability of requiring the halfpenny omnibuses over 
Westminster Bridge to start from York-road instead of the present 
terminus. 

Mr. AKERS DOUGLAS said he was not in & position to make any 
statement on this subject at present, but when the matter came up for 
consideration all care would be taken to consult the public safety and 
convenience. 


REFUSAL OF THE “BERMONDSEY " CLAUSE. 
SWINDON CORPORATION BILL. 


As briefly mentioned in our last issue, the Swindon Corporation bill has 
been under consideration by the Police and Sanitary Committee of the 
House of Commons. The bill is of sn omnibus character, but two sec- 
tions deal with electricity supply and tramways respectively. Mr. G. A. 
Fitzgerald, the Hon. F. N. Thesiger and Mr. H. H. Gaine, appeared for 
the promoters. 

Mr. FITZGERALD, in opening Part III. of the bill, said that clauses 23 
and 27 related to the supply of electricity outside the borough boundary 


and the supply of electrical fittings, and in respect of both these clauses. 


the Swindon Gas Co. was opposing. The point of the opposition as regards 
clause 23 was that unfair competition would be set up outside the 
borough, and that if this were allowed the ‘‘ Bermondsey " clause should 
be made applicable. The object of the Corporation, continued counsel, 
was to make the electric light boundary co-extensive with that of the 
Corporation water undertaking, and the proposal contained in the bill did 
not involve the erection of a new generating station. The gas company 
had a monopoly of these outside districts, and charged the inhabitants 
6d. per 1,000 cubic ft. of gas more than they charged inside Swindon. 
The gas company further opposed the electrical fittings clause on the 
ground of competition. The object of the clause was to enable the Cor- 
poration to introduce electric light into small dwellings, and so make the 
electricity undertaking more successful. | 

Mr. J. G. GRIFFIN, electrical engineer to the Swindon Corporation, 
said that although there was a large demand for electrical energy in the 
outside districts, none of them were large enough to support an under- 
taking of their own. The Corporation were willing to undertake to give 
a supply, and it would only need a small extension of plant and no 
extension of buildings. The effect of the clause which the gas company 
asked for would be to choke off consumers. | 

Under cross-examination Witness stated that the burden upon the rates 
80 far in respect of the electric light undertaking was £781, which he did 
not think could be regarded as a loss. : 

This concluded the case of the promotors on these two clauses, 

The CHAIRMAN, after consultation with the Committee, said that the 
Committee did not think any case had been made out for the extension 
of the area as far as electricity supply was concerned, not on account of 
the opposition of the gas company, but because of the fact that no 
necessity had been proved. They would not grant the Bermondsey " 
clause, therefore, but would allow clause 27 with regard to the supply of 
fittings. 

After some discussion the form of this clause was ordered to be 
verbatim as the ** Willesden ” clause (see The Electrician, Vol. LI., p. 255). 

The tramways portion of the bill was then dealt with. 

The Hon. F. N. THESIGER said that some electric tramways which 
the Corporation had constructed would be opened in September, and the 
bill asked for powers to construct extensions and also to run motor 
omnibuses. The object of the latter was to test whether a particular 
route would bear the construction of a tramway, and also to use them as 
feeders to the tramways, 


Mr. J. HINTON, Mayor of Swindon, said that the proposal was to run 
motor omnibuses as a convenience to workmen beyond the line of route 
of the tramways, as at present two-thirds of the workmen residing in the 
villages round about had to combine together to hire vehicles to get to 
their work. The cost of the omnibuses would be £800 each, and there 
would be seven of them put on the streets at first. The bill asked for 
powers to borrow any such sum as would be necessary for this purpose, 
subject to the consent of the Local Government Board. 

Mr. J. G. GRIFFIN, said that £11,000 would be required for the tram- 
way extensions, but that the cost of the motor omnibuses was not 
included in this. It was proposed to run the omnibuses every hour 
during the day up to 5 p.m., and a more frequent service between 5 p.m. 
and 10 p.m. 

After consultation with the Committee, 

The Chairman said that the Committee was of opinion that they could 
not grant the powers in connection with the motor omnibuses, owing to 
the fact that the Swindon Corporation had so many matters still in hand 
&nd undeveloped. In previous cases where powers to run motor omni- 
buses had been granted by Parliament, the tramway systems in the 
towns in question had been thoroughly developed. The Committee 
would, however, give the Corporation the tramway extension powers 
asked for,and an extension of two years for the construction of the 
already authorised lines. | 

On the consideration of clauses the Committee refused to grant the 
Corporation an extension of time for the commencement of payment of 
sinking fund upon the tramways loans already authorised. 

The bill was then ordered for a third reading in the House. 


ELECTRIC LIGHTING PROVISIONAL ORDERS. 
CONFIRMATION BILL No. 3. 
APPLICATIONS BY GAS COMPANIES FOR THE BERMONDSEY ” CLAUSE. 


A Committee of the House of Lords, of which His Grave the Duke of 
Northumberland is chairman, commenced consideration of this bill 
yesterday. The bill seeks to confirm a number of electric lighting 
provisional orders granted by the Board of Trade, there being a consider- 
able amount of opposition on the part of the various gas companies, who 
desire the insertion of the Bermondsey " clause in respect of extensions 
of area asked for by a number of local authorities. 

Mr. BALFOUR BROWNE, K.C., on behalf of the County of Durham 
Electric Power Distribution Co., first made an application concerning the 
order granted to this company with reference to certain districts adjacent 
to Sunderland but not affecting the Sunderland Corporation. The Cor- 
poration, however, he said, who did not oppose before the Board of 
Trade, had now entered a petition against the bill, and in consequence 
the promoters had been compelled to bring up & number of witnesses at 
great expense only to find that no appearance was made on behalf of the 
Corporation. Otherwise the bill was unopposed, and he would ask, 
under the circumstances, that taxed costs should be ordered against the 
Corporation, in accordance with the Standing Orders of the House, on the 
ground that the opposition was unreasonable and vexatious. The reason 
for the opposition was that perhaps at some future date the borough 
boundaries would be extended to include the districts included in the 
present order. He asked for costs because no notice had been given of 
non-appearance. 

The Committee unanimously decided that the Sunderland Corporation 
should be charged with costs. 

The CHAIRMAN then suggested that as the opposition in respect of 
the other orders was all on the same point, it would be most convenient 
to hear all the cases before coming to a decision. 

Mr. BALFOUR BROWNE, addressing the Committee in respect 
of the Maidenhead order, said that it authorised certam extensions of the 
already authorised area supplied by the Corporation of Maidenhead. 
As a matter of fact the area scheduled in the order was larger than the 
Corporation had asked for, but the Board of Trade had decided that the 
larger area should be included. On this point there was opposition 
from the Great Western Railway Co., as large ratepayers in Maiden- 
head, and he was bound to say that the Corporation did not want the 
extra area in question, and that if this were cut out the opposition of 
the railway company would be met. The other opposition was by 
the gas company, which asked that, so far as the area included in 
this order was concerned, the Bermondsey” clause should be 
made applicable. He contended, however, that the principle of this 
clause was entirely wrong, and he would ask the Committee to support 
the policy of the Board of Trade which was to refuse to insert it. 
Naturally, the Maidenhead Corporation would not supply these outside 
districts unless they saw their way to make a profit, and the districts 
which were proposed, adjacent to the existing area, were very good ones, 
a large demand for electrical energy existing. It was quite true that it 
was through himself that the clause in question had been inserted on 
behalf of the South Metropolitan Gas Co. for the first time in the 
Bermondsey Electric Lighting Order, and although he was now repentent, 
he felt bound to point out that at that time there was considerable sus- 
picion as to whether a corporation ought to carry on this form of muni- 
cipal trading, But Parliament had now decided that local authorities should 
carry on this work. One of the main evils of the clause was to prevent a 
Corporation from doing the very thing which the gas companies asked— 
viz., that the undertaking should be carried on upon business lines. No 
man in his senses would say that the Bermondsey " clause conduced 
to this. No one who was doing badly would ever think of raising his 
price. Counsel then went on to quote the various precedents both ways 
which have been reported in our columns from time to time, and argued 
that, practically speaking, we were at the parting of the ways, and the 
Committee was called upon to decide a very important principle. He did 
not ask that the Bermondsey clause should be modified in any way, 
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but that a decision should be given whether any such clause was desirable. 
The object of the clause was not to protect the gas company’s interests in 
any way, but to put a spoke in the wheel of all municipal enterprise 
in relation to electricity supply, and, therefore, it was of extreme 
importance that the point should be decided once for all. One great 
difficulty which the clause introduced was that it precluded the Cor- 
poration from entering into contracts for long periods, because a price 
could not be quoted which would hold good for more than a year. No 
such restriction was aig aie upon the gas companies. It was quite true 
that the Huddersfield Corporation, whose extension order was in this 
Confirmation Bill, had agreed to put in the clause to avoid opposition, 
but it did not matter in the slightest to Huddersfield, because their 
undertaking was a thoroughly established one. 

Mr. E. MOON, K.C., on behalf of the Great Western Railway Co., 
asked the Committee to strike out the parishes of Hitcham and Burnham, 
the portions referred to above, so that his opposition would be met. 

Mr. VESEY KNOX, for the Maidenhead Corporation, supported the 
application. 

, The CHAIRMAN said the Committee were agreed tbat this should be 
one. 

The MAYOR OF MAIDENHEAD was then called, and gave evidence 
as to the progress of the existing electricity works. 

Mr. PADDON, for the Maidenhead Gas Co., subjected Witness to a 
lengthy cross-examination as to the method of making out the Corpora- 
tion accounts, the Mayor contending that everything had been carried 
out in good order as provided by the Board of Trade, despite nothing 
having been set aside for interest and sinking fund. Counsel said that if 
the accounts were kept as they should have been, a loss would have been 
shown of £2,000 instead of the £460 shown in the accounts, Mr. 
Paddon referred to the method of making out the accounts as an insult 
to the commercial susceptibilities of anyone who read them. On the 
general question of rate-aided competition, Witness refused to assent to 
anything put to him by counsel. 

Mr. H. BURSTALL, of Messrs. Burstall and Monkhouse, consulting 
engineer to the Maidenhead Corporation, said that a large number of 
applications had been received from the outside districts. As to the 
effect of the Bermondsey clause, his opinion was that, during the 
early years of an undertaking, it would be absolutely fatal. 

Mr. C. O. MILTON, electrical engineer to the Maidenhead Corporation, 
also gave evidence. 

Mr. PADDON then addressed the Committee on behalf of the Maiden- 
head Gas Co., and made the usual arguments as to the unfairness of 
rate-aided competition, and pointed out that as only 10 per cent. of the 
population in Maidenhead took electrical energy, any loss had to be borne 
by the remaining 90 per cent. Further than this, the Maidenhead Cor- 
poration could not raise a penny in rates in the outside districts, and, 
therefore, if any extra loss was incurred it would have to be borne by the 
ratepayers inside the borough. With regard to the question of the effect 
upon contracts, he was willing to make it clear that the clause should 
not interfere with entering into contracts, as was the case in the Mary- 
lebone Act. 

The Committee adjourned. 


LEITH CORPORATION TRAMWAYS ORDER 
CONFIRMATION BILL. 

Jn the House of Commons on Wednesday, 

Mr. KERR moved, under sec. 9 of the Private Legislation Procedure 
(Scotland) Act, that the above bill should be referred to a Joint Com- 
mittee of the Houses of Lords and Commons. 

Sir L. McIVER pointed out that the object of the motion was to allow 
the Edinburgh Tramways Co. a locus to be heard before the Joint Com- 
mittee as to their release from being compelled by statute to run a line of 
omnibuses, which would now be in competition with the Leith tramways 
as authorised by the order. The company, which had been refused a 
locus at the local inquiry, felt it unfair to be compelled to run a service 
of omnibuses in competition with up-to-date electric tramways. 

Mr. Parker Smith, Sir Robert Reid, Mr. Worsley Taylor and Mr. Dalziel 
spoke against the proposal. 

Mr. GRAHAM MURRAY said he thought the locus in this case was 
wrongly refused by the Commission. 

On a division the motion was carried by a majority of 15, 


OTHER BLEOTRICAL BILLS. 


All opposition to the Bristol Tramways (Extensions) Bill having been 
withdrawn, it has been referred to the Unopposed Committee of the 
House of Lords. 

The Holywood Tramways Bill, which has passed the House of Lords 
(The Flectrician, May 6, p. 110), is also now unopposed. 

In the House of Lords on Thursday last week, the Belfast Corporation 
(Tramways) Bill was read & third time and passed. On Friday the 
Lothians Electric Power and the Acton Improvement Bills were read a 
third time. On Monday the Trafford Park Bill was read a third time 
and ed. 

In the House of Commons on Thursday, the North-Western Electricity 
and Power Gas Bill was read a third time. The Dundee, Broughty Ferry 
and District Tramways Order Confirmation Bill and the Leith Corpora- 
tion Tramways Order Confirmation Bill were read a second time. On 
Monday the London County Council (Money) Bill and the London 
County Council (Tramways and Improvements) Bill were read a third 
time. 

The Preston, Chorley and Horwich Tramways Bill came before a 
Committee of the House of Commons, of which Sir Edward Strachey 
was chairman, on Monday. The bill, which has already passed the 
House of Lords (The Electrician, March 18, p. 873), asked for an exten- 


sion of time for the construction of lines authorised in 1903, and the only 
Spree on was by the Lancashire and Yorkshire Railway Co. in respect 
of the construction of a bridge over the Bamber Bridge level crossing at 
Walton-le-Dale. The House of Lords decision left it to the parties to 
come to some agreement, but this had been found impossible owing to 
the opposition of the local authority, and the Committee now gave the 
tramway company an alternative route, and found the preamble of 
the bill proved. 

A Committee of the House of Lords, of which Lord Hawkesbury is 
chairman, considered the Charing Cross, Euston and Hampstead Railway 
Bill on Wednesday. The proposals of the bill, which has om through 
the Lower House, are to make certain extensions beyond the limits of 
deviation as laid down in previous acts, to enlarge the tunnels in the 
neighbourhood of the Cobden statue, Camden Town for the purpose of a 
station and to acquire a small portion of Messrs. Reid’s brewery property 
at the junction of Oxford-street and Tottenham Court-road. The only 
opposition is in respect of the latter, Messrs. Reid objecting to the cellars 
in question being taken by the railway company. The proceedings in the 
House of Commons were given in our issue of March 25. On Wednesday, 
evidence for the police authorities against the proposal was heard, but 
the Committee passed the preamble of the bill. 

The Baker Street and Waterloo Railway Bill was before the House of 
Lords Committee of which Lord Hawkesbury is chairman on Wednesday. 
The measure has already passed the House of Commons, and was 
reported in our :ssue of March 18th last. Mr. Balfour Browne, K.C. 
described the proposals of the bill, which are to acquire some land in 
the Westminster Bridge-road and in Regent's Park, for the enlargement of 
the tunnels already authorised, under the Westminster Bridge-road and the 
Edgware-road, and to raise further capital of £288,000 with borrowing 
powers of £96,000. The London County Council opposed the bill so far 
as the further capital was concerned on the ground that the already 
authorised capital was sufficient. Mr. Galbraith and Sir Benjamin Baker, 
joint engineers to the company, described the works to be carried ouf, 
and allocated the new capital as follows :—Land, £168,000 ; extra equip- 
ment £176,000; sundry works, £40,000, these latter consisting chietly 
of extra precations against fire. The secretary of the company stated 
that £1,522,000 had been expended, and that a further £1,486,510 would 
be required to complete the construction. Mr. Talbot, for the London 
County Council, submitted that the Committee should be satisfied that 
the capital powers of the company already authorised had been exhausted. 
It was not satisfactory that the company should merely say that their 
undertaking had been handed over to the Underground Electric Railways 
Co. of London. After consideration, the Committee found the preamble 
of the bill proved. 

The Bridlington Corporation Bill came before the Unopposed Com- 
mittee of the House of Lords last week. The bill is of an omnibus 
character, and provides for the extension of the existing electric lighting 
area, the letting on hire of electric motors, apparatus, &c. 

The Plymouth Corporation Bill, which has already passed the House 
of Commons (The Electrician, April 29), was passed last week by the 
Unopposed Committee of the House of Lords. 

The Harrow Road and Paddington Tramways, which has also passed 
through the House of Commons, came before the Unopposed Committee 
of the House of Lords on Tuesday, but was put back for further considera. 
tion. A report of the proceedings before the House of Commons Com- 
mittee was given in our issue for April 1. 

The South Western and Isle of Wight Junction Railway Bill has been 
passed by the Unopposed Committee of the House of Lords. The objects 
of the bill were set forth in our issue of March 11, when the measure was 
before & Committee of the House of Commons. 

A Committee of the House of Commons, of which Sir Edward Strachey 
was chairman, considered the Preston and Blackburn Tramways Bill on 
Tuesday. The objects of the bill were set out in our issue of March 18, 
when the bill was before the House of Lords Committee, which passed 
the bill. The only opposition again was atthe instanceof the Lancashire . 
and Yorkshire Railway, for whom Sir Ralph Littler, K.C., argued that, in 
view of the large sums of money which the company had spent upon 
improving the lines in the locality of Preston and Blackburn, to sanction 
& competitive tramway between those two points would be most unfair. 
The promoters, he said, admitted that the whole of the capital required 
under the bill would be found in London, so that there were no local 
people interested in the concern. 

The Committee eventually rejected the bill. 


THE POST OFFICE AND WAY-LEAVES. 


In the House of Commons on Wednesday, 

Col. DENNY asked the Postmaster-General whether there had been a 
number of interruptions on the telephone circuit erected for life-saving 
purposes between Padstow and Hawker's Cove, and, if so, whether steps 
could be taken to improve the service. 

Lord STANLEY, in reply, stated that the telephone line in question 
was regarded by the Admiralty as a very necessary one, but the owner 
of the land over which the line passed had recently insisted upon the 
removal of the wires on account of the injury which they caused to his 
partridge shooting. The interruptions referred to had been caused in 
consequence of a temporary cable having had to be laid. In spite of an 
offer to pay a reasonable rent for any injury to the shooting, the owner 
of the land maintained his objection,and it would be necessary to re-ercct 
the line on another route at a heavy cost to the public funds. Fortu- 
nately, such extreme unreasonableness was rare, but difficulties were so 
frequently put in the way of the Post Office in this manner that he was 
bringing in a bill which would give the Postmaster-General authority to 
deal with certain cases in which the present state of the law gave facilities 
for unreasonable obstruction. 
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TELEPHONE RATES. 


- In a printed reply to Mr. O’Brien in the House of Commons on Wednes- 
day, Lord STANLEY said that the ordinary rate of subscription for an 
unlimited local service on a Post Office provincial exchange was £7. 10s. 
& year, On the message rate system the subscription was £3 a year with 
& fee of 1d. for each local call originated by the subscriber. The minimum 
payment on account of the calls was £l. 10s. a year. The number of 
subscribers required to justify an extension of the telephone trunks 
system to Nenagh must depend chiefly upon the cost of constructing and 
maintaining the line between Limerick and Nenagh. He was obtaining 
estimates for this work, and will inform the hon. member of the number 
required as soon as possible. An extension of the telephone trunk 

system to Nenagh could be carried out at any time under a guarantee of 
about £145 a year for seven years. 


TELEGRAPH CONSTRUCTION BILL. 


In the House of Commons on Wednesday, Lord STANLEY introduced 
a bill to amend the Telegraph Acts, 1863 to 1904, with respect to the con- 
struction and maintenance of telegraphic lines. 

The bill was read a first time. 


GOVERNMENT PURCHASE OF THE TELEPHONES. 


In the House of Commons yesterday, 

Mr. LOUGH asked the Postmaster-General whether, having regard to 

the shortness of time now available, he could state whether he had come 
to any decision as to buying out the National Telephone Co. under the 
clause which permits of doing so this year by compulsory arbitration 
after six months’ notice. 

Lord STANLEY: After careful consideration I have arrived at the 
conclusion that it would not be in the public interest to exercise the 
compulsory powers of purchase reserved to the Postmaster-General by 
clause 17 of the National Telephone Co.'s licence. I shall, therefore, not 
give notice to the company under that clause, and I am unable to say at 
present whether the negotiations now in progress with a view to a volun- 
tary sale will lead to a satisfactory result. 

Mr. GIBSON BOWLES: Is it intended or not to continue the com- 
petition between the Post Office and the National Telephone Co., or do 
you propose to go on with the old arrangement ? 

Lord STANLEY: There is plenty of work to be done by the Telephone 
Department without actually entering into direct competition with the 
company. If these negotiations fall through—and I cannot now say 
whether they will or not—the circumstances will be entirely changed, 
and then I shall bave to consider what action we shall take as regards 


competition. 


-—— MÀ e —— 


FATALITIES ON ELECTRIC RAILWAYS. 


In the course of a discussion on the Board of Trade vote, 

Mr. SOARES said with regard to accidents on railways in course of 
electrification, the President of the Board of Trade recently stated that 
there had been two fatal and two non-fatal accidents, but that in all 
cases the sufferers were trespassers. He submitted that nobody had a 
right to kill a man for trespassing. The setting of man-traps was 
illegal, rnd he regarded these live rails as nothing more nor less than 
man traps of the most dangerous description, and that a man who by 
any mischance trespassed on a railway should be liable to be electro- 
cuted was a dreadful thing. He believed the Board of Trade had power 
to protect the public, and he hoped the right hon. gentleman would see 
that all proper and REM steps for that purpose were taken. 

Mr. GERALD BALFOUR said that an inquiry had been ordered into 
the cause of that accident, but until he had received the report of the 
inquiry he could make no further statement. 


LEGAL INTELLIGENCE. 


Norwich Corporation v. Norwich Electric Tramways Co. 


At Norwich Assizes on Tuesday and Wednesday Mr. Justice Phillimore 
heard an action to recover money paid by Norwich Corporation for the 
repair of roads alleged to have been injured by defendant company. 

Mr. MACMORRAN, K.C., for plaintiffs, said the dispute was one that 
would have to be decided upon the construction of section 57 of the Nor- 
wich Electric Tramways Act, 1897. By sec. 28 of the Tramways Act, 
1870, when tramways were laid down the tramway company were liable to 
keep in repair so much of the roadway as lay between the rails and 18in. 
outside the outer rails. If the company failed to do so the Corporation 
might, he contended, themselves at any time, after seven days’ notice to 
the company, do the necessary repairs, &c., and expense reasonably 
incurred in so doing should be repaid to them by the company with 5 per 
cent. interest. The dispute turned upon the meaning of the fifth sub- 
section of the section 57 of the act (dealing with the junction of the 
paving laid and maintained by the company with the surface laid and 
maintained by the Corporation) and involved a sum of £700 a year, or 
more. It was well known that where granite setts were laid on a macadam 
road there was a great tendency, which began at a very early period and 
went on increasing, for the road to wear close to the setts, so that in time, 
sometimes in a very short time, the setts stood up above the level of the 
macadam. That must inevitably happen, because the life of the setts 
was much longer than that of macadam. eien, e , 


The JUDGE: If it were all macadam and no tramway, it would all 
wear evenly ? 

Mr. MACMORRAN : Yes; and the Corporation maintained that the 
company were bound to see that a uniform surface existed—that was to 
say, & continuous surface from the setts to the macadam, and from the 
macadam to the setts. 

The JUDGE : What would happen in the case of wood, if the whole 
street were paved with wood ? 

Mr. MACMORRAN: In that case the surface is continuous, and the 
tramway company repairs only 18in. beyond the outer rail. Wood wears 
uniformly. If the Corporation were bound to keep the macadam at the 
side of the tramway sett: up to the level of the tramway, then there 
would be no additional burden placed by the 1870 Act upon the company 
beyond that which fell upon it under the general law. They must give 
some meaning to sub-sec. 5, and he submitted that that meaning was that 
the company should maintain the level of the road near to the lines. 

The JUDGE inquired if the provision claimed by the Corporation was 
special to Norwich, or was it common to other towns. 

Mr. LOW, K.C. (for defendants): I am informed it is unique. 

Mr. MACMORRAN: I do not know that it is in any other act. There 
was no dispute as to the actual facts. It would be suggested by defen- 
dants that the real cause of the trouble was the failure on the part of the 
Corporation to keep their macadam up to the level of the setts. But 
there never was an obligation on the part of a road authority to keep 
their road to any particular level. They must repair the road in order to 
avoid its becoming dangerous. Doubtless if the Corporation fail to main- 
tain the roadway there is & remedy against them. 

Mr. A. E. COLLINS, M Inst.C.E., the city engineer, said 2in. was 
the maximum drop. From the first moment of use they were wearing 
down the macadam at five times the speed of the granite setts, and it was 
only a question of time before a perceptible step was formed at the 
junction, and once that step was formed there was rapid destruction. In 
addition, the rut when formed would hold water, and would further tend 
to disintegrate the road. In ‘consequence of the company refusing to 
have the work of repair carried out, the Corporation had done it. 
The line of contact between the company’s and the Corporation’s paving 
was (1) toothed, as between the company’s granite and Corporation 
macadam ; (2) straight, as between the company’s wood with granite 
edging and Corporation macadam ; (3) straight, as between the company's 
granite and Corporation wood ; (4) toothed, as between company’s granite 
and Corporation wood; (5) toothed, as between company’s wood and 
Corporation wood; (6) toothed, as between company’s granite and 
Corporation granite. 

Mr. J. W. Cockrill, M.Inst.C.E., borough surveyor of Great Yarmouth, 
and Mr. E. J. Sileock, M.Inst.C.E., Leeds, corroborated Mr. Collins’ 
evidence. 

For the defendants, Mr. LOW submitted that on the true con- 
struction of the section in question there was no case against the 
defendants. 

Mr. B. B. MORGAN, F. I. S., surveyor and assessor to Norwich Guar- 
dians, said he had inspected the roads, examining the conditions of the 
setts and of the macadam. Generally, thé macadam had sunk by the 
edge of the granite setts. The sinking was from gin. to 2jin. In most 
of the places the road was very much worn. The whole roadway had 
sunk. In every case the depression was below the level of the rest of the 
macadam. That depression was in consequence of the greater wear on 
it, and the greater wear, he had no doubt, was in consequence of the 
presence of the tramway setts. 

The JUDGE thought neither side need follow up that matter now. If 
the Court should find that that was a burden that ought to fall on the 
company, he had no doubt that very strict care would be taken that the 
Corporation did not allow their macadam to go too long, and thus be a 
burden on the company. But for the purposes of that case it was enough 
that there were cases in which the macadam was good enough, and 
where, therefore, nothing need have been done but for the depression 
complained of. 

Mr. A. N. BANNISTER, manager of the company, said the Corporation 
roads where the steps occurred were generally bad. 

Mr. I. E. WINSLOW. consulting engineer to the New General Traction 
Co., said clause 57 of the 1897 Act was an agreed clause between the 

arties. 
E Mr. STEPHEN SELLON, M. Inst. C. E., consulting engineer, said 
he had never known a clause such as 57, which he thought was 
meaningless. 

Mr. LOW said on the general question no one would suggest that where 
one had in juxtaposition such materials as macadam and granite setts 
that the wear would be equal. It would suit the purposes of this Cor- 
poration very well no doubt if they had been able to get an enactment in 
which the company would be compelled to repair part of their road. 

The JUDGE : You are 80 compelled in one instance where the road is 
very narrow. 

Mr. LOW : But this is an attempt to get the same thing in by impli- 
cation. The question was whether the Parliamentary contract that had 
been entered into between the parties would bear a construction which 
would compel the company to keep in repair a part of the roadway which 
the wording of the very sub-section said had to be laid and maintained 
by the Corporation. As to the meaning of the word '' junction." It was 
not the junction between,” but the junction of,” the paving laid and 
maintained by the company with the surface laid and maintained by the 
Corporation. Junction was not a thing at all—it was a position; that 
was, the section contemplated the tramway and the roadway as a com- 
plete entity. The sub-section contemplated that as being constructed at 
& proper level. The Corporation could not be compelled to maintain the 
surface of their road in the position in which it was, but before the Cor- 
poration could complain they must maintain that which they had to 
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maintain, fer the company could not get a junction with nothing. The 
company, in fact, had no right to touch the road outside their 18in. 

The JUDGE: Unless it is implied in preserving the union. 

Mr. LOW said the junction“ referred to was simply tho point of con- 
tact of the union between this macadam. 

The JUDGE : But you do not keep in good condition a pont or place. 
The Act of Parliament tells you to keep in good condition the junctare; 
you cannot keep & point in good condition. 

Mr. LOW said he knew what a junction between a granite ectt and a 
piece of macadam was—that was where the two met. But if they were 
to make that a shifting point, and to ron about all over the road, in 
accordance with the softness of the material used or the negligence with 
which the road was made up, no company would ever risk such a liability. 

Mr. MACMORRAN, in reply, argued that the word junction“ was one to 
which a variety of meanings could be given, and in the section of the act 

in question it meant the macadam next to the setis of the company. 

The JUDGE ultimately said he would take time to consider the matter, 
and would give judgment in London. 


J. H. Holmes & Co. v. John White & Co. 


On Friday last in tho Commercial Court, King's Bench Division, Mr. 
Justice Channell and a special jury heard a claim for £300 odd for goods 
sold and delivered and work done in connection with the installation of 
the electric light on the s.s. ‘‘ Frascati," which was later lost at sea. The 
defence was that by the contract plaintiffs agreed to complete the installa- 
tion and let it run in full working order for five consecutive hours and 
that until that was done the installation should remain the property of 
plaintiffs. Defendants urged that that clause had rot been fulfilled. 

A number of affidavits were read in which plaintiffs’ witnesses declared 
that the installation was completed and those for the defence insisted 
that a number of defects had not been remedied and that the work had 
not been properly finished at the time that the steamer was lost. 

His LORDSHIP thought that trial on affidavits in such a case was very 
unsatisfactory and upon the materials before him there was really no 
answer to the claim. If the ship had not been lost defendants might 
have established a counterclaim or obtained a reduction on the ground 
that some of the lights were not supplied, but that did not go to non-psy- 
ment, but merely as to the amount. 

Mr. ROBSON, K.C., for defendants, contended that there was no 
evidence whatever cf the full completion of the installation and that 
unless that could be shown plaintiffs were not entitled to a verdict. 

The jury found that a satisfactory test had been made and that 
defendants accepted and used the lights. 

Judgment for plaintiffs, with costs. 


Davis v. J. G. White & Co. (Ltd.) 


In the City of London Court on Friday, the plaintiff, Mrs. Davis (wife 
of & Cricklewood fruiterer), sued defendants for £50 damages for injuries 
caused by being poisoned by coal gas. It appeared that Middlesex County 
Council were last year laying a light railway through High-street, 
Cricklewood, where plaintiff helped her husband in his shop. Willesden 
Council decided to have the roadway repaved, and defendants were given 
both contracts. Plaintiff contended that defendants’ men punctured a 
number of gas pipes, and gas escaped, and she swallowed so much gas 
that she became unconscious. She was ill for a long time, and now 
demanded compensation. 

Defendants denied their men were careless, and said the repairs were 
done as quickly as possible. The gas mains were so undulating that it 
was impossible to tell their exact position. Gas escaping in the open air 
could not (they urged) have caused plaintiff’s injuries. | 

Mr. FOULGER, chief engineer of the Gas Light and Coke Co., said 
that the gas mains throughout London were necessarily zig-zag, or they 
would soon fill with condensation and London would be without gas light. 

The jury found for plaintiff for £15 and costs on the higher scale, “in 
view of the public importance of the case." 


Are Illuminated Signs Structures ? 


At Worship.street (London) Police Court last week London 0 
Council summoned the proprietor of some baths in Brick- lane, Spital- 
fields, for putting up “a structure” or an,“ erection,” without their 
consent. It appeared that a box with glass sides and front had been 
attached to a front wall, the box being illuminated at night from within 
by electric light. The box was supported by brackets, and had above 
iron braces hooked into eyes let into the wall. It was suggested that 
those braces, being removable, took the construction out of the character 
of a “ structure in the nature of a building." The Council had taken out 
two summonses under secs, 73 and 22, because they could not decide whether 
the construction was an erection or a structure. Counsel pointed out, in 
the case of Hull v. London County Council," which had raised a some- 
what similar point, the County Council's contention had been over-ruled. 

In giving his decision the magistrate (Mr. Haden Corser) said that, 
had he been left to his own judgment in the matter, he should have come 
to the conclusion that the construction was neither an erection nor a 
structure. But the decision of the High Court in “ Hull v. London 
County Council” precluded his forming any judgment at all. That case 
and one against the Lordon Illuminated Advertisements Co., virtuall 
decided both points, and so the Council failed. In dismissing bo 
summonses, he thought the County Council should not have taken the 
proceedings, and that it was a waste of public money. Defendant was 
entitled to his costs, and he awarded him £5. 5s. 


Electro-Neurotone Oo. (Ltd.) v. Dubois and Williams. 


On Friday last this action came before Mr. Justice Grantham and a 
special jury in the High Court, and was for the recovery from defendants 
a firm of solicitors) of damages for alleged misrepresentation and breach 
of contract. Defendants denied both the breach and the alleged misrepre- 
sentations. 

Mr. LUSH, K.C., said the action was brought to recover damages for 
not making good an undertaking which defendants gave to plaintiffs. 
Plaintiffs were owners of some patent rights in an electrical apparatas in 
the nature of an electrical battery. The company was formed with a 
emall capital for carrying on business in the sale of these articles. There 
were four directors, Messrs. Bailey, Hedges, F. G. Lloyd and Hodgkinson. 
Another person named Thomas, who was a company promoter, was 
desirous in 1902-3 of buying the business and goodwill of the company 
and selling it to a new company with a larger capital. Negotiations 
proceeded, and Thomas’ scheme involved a reconstruction. Thomas 
wanted to buy all the shares except the seven “ subscribed ” shares. 
Thomas instructed defendants to act as his solicitors in the matter, and 
they did so act. The scheme went to the length that the shareholders 
of the company executed transfers of their shares in favour of Thomas, 
but inasmuch as it was not certain that the scheme would go through, 
Thomas executed re-transfers. The actual arrangement sued under was 
entered into in August, 1902. 

The defence was that defendants simply acted as solicitors for clients 
throughout, and not personally. 

Mr. LUSH said the company went into liquidation, and in liquidation 
it had remained. Defendants had never registered the company. 

His LORDSHIP said he had no doubt that Mr. Williams had made 
himself personally liable to pay the money to register the company, and 
he would have to put the company back in its old position. 

Mr. W. A. E. WILLIAMS, one of the defendants, denied that he gave 
any personal undertaking on behalf of his firm to the company. His firm 
had no interest in the matter except as solicitors for Thomas and the 
company. The cost of restoring the company to its original position 
would be about £160. 

The jury found for plaintiff company, and assessed the damages at 
£100. Judgment was entered accordingly, stay of execution being refused. 


Nicklin v. Bertwistle. 


At Burnley County Court recently William Nicklin, electrician, sought 
to recover £80. 0s. 6d. as damages from James Beriwistle, master joiner 
and builder, for injuries received through his alleged negligence. 

It appeared that in November last plaintiff was emploped by Messrs. 
Simpson Bros, Hapton, to put up electric fittings in a house. Other work 
was being done at the place, and defendant, who had the CA pentec ing 
contract, had erected a temporary staircase. After plaintiff had worked 
at the house a fortnight the stairs suddenly collapsed as he was going up, 
and he was precipitated to the ground, sustaining injuries to his wrist, 
his thigh and his-eye. It was argued that defendant had put up the 
steps negligently, and was liable for plaintiff's injuries. There was no 
remedy against his employers (Messrs. Simpson) either under the Work. 
men's Compensation Act or at common law, and his only remedy was, 
therefore, against defendant, whom, it was contended, as a contractor 
working in the house, occupied the same position as the owner of the 
house. It was further contended that there was an implied invitation to 
the workmen to use this stairway. 

For the defence it was submitted that defendant was not liable. The 
contract for the building of the house was originally let by the architect 
toa Mr. Duxbury, who let the sub-contracts, and the electrical contract 
was let by the owner himself. There was no privity of contract between 
the parties, and counsel contended there was no duty and no responsi- 
bility on defendant. Plaintiff never asked per mission to go up the stairs 
and none was given. Even if the stairs were not safe, defendant was not 
liable. 

His Honour held there was no evidence against defendant. There was 
no invitation to use the stairs; the mere allowing a person to enter the 
premises was not enough. Judgment was then entered for defendant. 


Re British Aluminium Co. (Ltd.) 


In the Chancery Division on Tuesday Mr. Justice Buckley sanctioned 
the petition of this company for the reduction of its capital from 
£400,000 to £310,000. 


National Electric Traction Co. (Ltd.) 


A petition of the Consolidated London Properties (Ltd.) was before 
Mr. Justice Buckley on Tuesday, bat the petitioners’ debt having been 
satisfied, as well as that of another creditor supporting the petition, it 
was dismissed. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


The Management of Electric Tramways and Light Railways.“ 
By W. R. Bowker. (London: E. and F. N. Spon) 9s. 


* Journal of theInstitution of Electrical Engineers." Vol. XXXIII. 
Part 3. May, 1904, (London: E. and F. N. Spon.) 68. 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Council of the University of Birmingham, who have created 
a Chair of Electrical Engineering, are inviting applications for the 
professorship at £1,000 per annum, with liberty to undertake 
certain consulting work. Particulars from the secretary, to whom 
applications by Aug. 1. 

A lecturer in mathematics is required at Birmingham Municipal 
Technical School from Sept. 1 next. Commencing salary, £175 
per annum. Applications by June 30. Particulars from the secre- 
tary (Mr. George Mellor), Suffolk-street, Birmingham. See also 
advertisement. 

Finchley Local committee for Technical Instruction require a 
teacher for electric lighting and wiring for evening classes at Christ's 
College, Finchley, during 1904-5 session. Applications to Mr. John 
Cogdale, Bowes-road Council School, New Southgate. See also 
advertisement. 

An assistant demonstrator in physics and chemistry departments 
(at & salary of £150 per annum) and an assistant mathematics 
lecturer for two evenings per week (at £12 per session per evening) 
are required at the Northern Polytechnic Institute, Holloway, 
London, N. Applications to the clerk to the Governors, Mr. W. M. 
Macbeth, by 28th inst. See also advertisement. 

A teacher is wanted in the electrical laboratory at the Great 
Eastern Railway Institute, Stratford, E., for evening classes in 
electrical engineering and magnetism and electricity. Applications 
to Mr. A. J. Hill, G.E.R. Locomotive Works, Stratford, E., by 
June 28. See advertisement. 

Enfield Committee for Technical Instruction require a teacher for 
an electric lighting class to be held at Ponder's End on Wednesday 
evenings during session 1904-5. Applications to Mr. E. K. Andrews, 
28, Essex-road, Enfield. See advertisement. 

A junior lecturer in mathematics is required for University 
College, Nottingham. Salary £130, rising by £10 a year to £180. 
Applications (on forms supplied by the Registrar) by June 20. 

A fully-qualified engineer is wanted as car-shed foreman by 
Rochdale Corporation for their tramway department. Wages £8. 
Applications by noon 22nd inst. 

Stockport Tramways committee require a car-shed foreman. 
Applications to chairman by noon of June 20. 


Mr. John Wilson, B.Sc., has been appointed junior assistant in 
the physics department of Merchant Venturers' Technical College, 
Bristol, in place of Mr. Margetson, promoted to an assistant lecture- 
ship in the engineering department, Mr. Wilson gained the Pem- 
berton scholarship at the Durham College of Science in 1900, and 
a special exhibition in 1901. In 1902 he took the degree of B.Sc., 
with distinction in physics. He also passed the intermediate 
examination for the B.Sc. (London) in. 1903, with first-class honours 
in physics and second-class honours in mathematics. 

Mr. Alex. Gow, principal of Warrington Technical School, has 
been appointed, out of 93 applicants, principal of Blackburn Tech- 
nical School at £500 per annum. 

Motherwell Town Council have appointed Mr. S. Williams, mains 
snperintendent, to the position of burgh electrical engineer, in 
succession to Mr. S. E. Britton. 

Wakefield Electric Lighting committee have selected Mr. A. 
Neville, of Southampton, for the position of first assistant engineer 
at £150 per annum. 

Mr. J. T. Boothman of Nottingham has been appointed clerk of 
works at Loughborough Corporation electricity works at £2. 12s. 6d. 
per week, 


Acton.—An inquiry will be held this (Friday) afternoon into the 
APE auon of the District Council to borrow £54,091 for electricity 
supply. 

Amersham.—The Uxbridge and District Electric Supply Co. have 
notified the Council of intention to lay elecric lighting mains in the 
district. 

Ashton-under-Lyne.— £400 is to be expended in alterations of 
the main switchboard and switchboard gallery, and an additional 
Weir pump is to be purchased. The charges for current to private 
consumers are to be considered at an early meeting of the Electricity 
committee. 

Barnsley.— The Council have applied for a loan of £800 for 
further standards and arc lamps for street hghting. 

Basingstoke.—The Town Council have decided upon the Town- 
yard site for an electricity generating station. 

Bedlington.—The Northern Counties Electricity Supply Co. 
notifies the Council that the laying of electric lighting mains in the 
Cambois district is to be shortly commenced. ö 


Birmingham. — The Tramways committee has reported to a 
special meeting of the Council that the mileage of tramways in 
Birmingham is less than in other large towns, and that the narrow 
and congested streets are a serious obstacle to connecting up the 
existing tramways. To facilitate traffic it is proposed to construct 
a series of loops instead of dead-end”’ termini. They recommend 
the promotion of a bill authorising the construction of new lines to 
serve Nechells, Saltley, Washwood Heath, Bordesley Green, 
Deritend, Digbeth, Carr’s-lane, Small Heath, Sparkbrook, Balsall 
Heath, Moseley, Harborne, Ladywood and All Saints. The scheme 
comprises the construction of 39} miles of single track, and is esti- 
mated to cost, if the overhead trolley system is adopted, £295,000. 
Consideration of the report has been postponed until July 5. 

The Council approved proposals to borrow £82,000 for relaying 
and converting to electric traction the Small Heath tramway, and 
£7,610 for the extension of the Coventry-road tramway. 

Birmingham Tramways committee and Aston Corporation have 
come to terms as to running powers, and cars now run through 
between Steelhouse-lane and Aston Cross. 

Blackburn.—The annual report of the borough electrical engi- 
neer (Mr. Alfred S. Giles) on the working of the Corporation elec- 
tricity deparment for the past year states that the total receipts 
were £28,549. 16s. 6d., and the working expenses £19,892. 16s. 7d., 
leaving gross profit £14,656. 19s. 11d. 

After paying interest (£6,195. 10s. Id.), sinking fund instalment 
(£7,028. 5s.) and interest on temporary loans (£201. 4s. 2d.) there was a 
net profit of £1,634. 98. During the year 2,895,181 units were sold, an 
increase of 15 per cent. over last year. The number of consumers on 
March 25 was 990, an increase of 100, and the total connections were 
equivalent to 138,485 8 c.p. lamps, against 106,866. The works cost was 
Q:65d. per unit, compared with 0:79d. in 1903, the total cost (includ- 
ing management and distribution) being 1:05d., against 1:2d. Various 
extensions were completed during the year. The new switchboard 
has been erected, and the work of changing over the connecting cables of 
the generators and the numerous feeders supplying the town will be com- 
pleted during the next few months to bein readiness for next winter. The 
surplus of £976. 9s. 6d. (after paying the adverse balance of £657. 19s. 2d. 
from previous years) has been carried to reserve. The total capital 
expended is £220,466. 12s, ld., an increase of £45,776. 12s. 9d. for the 
year. There are 205 arc and 432 incandescent lamps for public lighting, 
and the total maximum supply demanded was 1,778kw. In order to 
increase the demand for current for lighting and power, the Corporation 
have decided, on the recommendation of Mr. Giles, to reduce the charges 
for current. The equivalent of about 820 m.r. in electric motors is con 
nected. The reduced charges were given in our issue of June 3. 


The Council have adopted a system of bonuses to tramway motor- 
men for economy in consumption of electric energy. Hitherto the 
energy consumed per car per mile has varied as much as 80 per cent. 


Camberwell (Gondon).—The Council have asked London County 
Council to obtain powers to construct a tramway from the authorised 
line at Camberwell Green to Forest Hill and on to the Crystal Palace. 


Carnarvon.—The Town Council have received sanction to a 
loan of £17,000 for electricity supply. 


Ohester.— The Council have increased the pay of motormen from 
from 5d. to 5$d., and that of conductors from 4d. to 45d. per hour. 


Coventry.—There was a net profit of £775 on the past year's 
working of the electricity undertaking. 


Croydon.— Alterations and extensions of mains estimated to cost 
over £2,600 were authorised at the last meeting of the Corporation. 
A proposal to apply for sanction to a further loan of £20,000 for 
future extensions of mains, &c., was deferred. Application has been 
made for sanction to borrow £10,000 for tramways, including 
£7,164 for 10 new bogie cars. 


Customs Decisions.-—Auto-transformers (not being static trans- 
formers) imported into the Australian Commonwealth are liable to 
a duty of 124 per cent. ad val., and conduit of indurated fibre, for 
electrical uses, to a duty of 20 per cent. ad val. 


Devonport.—The Council have increased the salary of the 
borough electrical engineer (Mr. J. W. Spark) from £250 to £275, 
and that of the assistant engineer (Mr. W. J. Stamp) from £130 
to £140. 


Dudley.—Mr. Reginald P. Wilson has been retained by the 
Council as consulting electrical engineer for another year. The 
appointment of a borough electrical engineer has, it is stated, been 
deferred until arrangements with the tramways company are 
completed. 


Ealing.—During the year ended March 81, 753,910 units of 
electric energy were supplied to private consumers, producing 
£17,564. 10s. 9d., less £110. 4s. 6d. for discounts, &c. 

Meter rentals produced £609. 5s. 7d., public lighting (307,400 units) 
£3,332. 15s. 5d., repairs and maintenance of lamps £252. 2s. 6d., and 
with incidental charges, &c., total receipts were £21,797. 58. 8d. Genera- 
tion expenses came to £6,698. 18. 2d., cost of distribution £286. 6s. 7d., 
management expenses £1,300. 13s. lld., rent, rates and taxes 
£1,037. 1s. 8d., Ke. Gross profit was £9,654. 5s. 10d. Interest required 
£4,324. 198. 10d., sinking fund instalments £3,904. 5s. 6d., bad and 
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doubtful debts £75, leaving net profit £3,838. 11s. 6d. The total capital 
expended to March was £158,072. 16s. 5d., an increase of £20,524. 2s. 1d. 
for the year. 


Edinburgh.— The Council have approved the following increases 
of salary to the undermentioned officials of the electricity depart- 
ment: 

Chief assistant engineer, from £350 to £375 per annum; station engi- 
neers (5), from £160 to £200; second assistant to superintendent of 
mains, from £120 to £160 ; superintendent of meters, from £250 to £275 ; 
clerical assistant to engineer, from £200 to £220; assistant clerk, from 
£110 to £120 per annum. 

It has been decided to entertain Councillor Mackenzie, who has 
retired from the position of chairman of the Electric Light com- 
mittee, at a dinner on July 12, when he will be presented with an 
illuminated address in recognition of his public services to the city. 


Bgypt.— The proprietors of the Egyptian Gazette," 36, New 
Broad-street, London, E.C., inform us that, should any of our 
readers desire to have information concerning trade with Egypt, 
such information can be obtained at the above address. We gather 
from the letter to hand that the * Gazette," which is published 
daily, and was established in 1880, represents the British Chamber 
of Commerce of Egypt in this country. 


Electricity in Wool Sorting.—Wool sorters run great risk of 
contracting anthrax, by inhaling germs with the dust from the 
wool. Under the old system the dust is drawn by a current of 
air into a large room where the greater part of it settles on the 
floor, but the finer dust escapes through an opening provided to 
emit the air. This arrangement is open to the objections that the 
settling chamber occupies too much space, that the fine dust 1nay 
earry the infection into the open air, and that the subsequent 
removal of the settled dust is more dangerous than the sorting 
itself. Messrs. Matthews and Yates have recently put on view at 
the exhibition now being held at Bradford apparatus which draws 
the dust by means of fans from the sorting boards, separates the 
dust from the air by centrifugal force, and deposits it in a sack or 
in the boiler furnace, the air escaping dust-free and much valuable 
space being saved. 

Electric Smelting of Ores.—Dr. Hannel, superintendent of 
mines for Canada, who was sent by the Canadian Government to 
Europe, in company with other commissioners, to ascertain the 
economic possibilities of electric smelting of ores, has made a pre- 
liminary report to the Minister of the Interior in which he 
pronounces the process both economical and easy, and urges its 
adoption in the Dominion. 


Exeter.—4A discussion took place at last week's Council meeting 
on the proposal to open a showroom for the display of electric light 
fittings, motors, &c. Exception was taken on the ground that the 
Council were embarking in unfair trading with some of their own 
ratepayers. It was eventually decided to open the rooms, but not 
to undertake the sale of fittings and apparatus. 


Exhibition.— The Second International Colliery Exhibition will 
be opened at the Agricultural Hall, London, on June 25. As on 
previous occasions, the promoter is Mr. H. Greville Montgomery. 


Fatalities.— Two uccidents occurred onthe electrical portion of the 
North-Eastern Railway on Monday. At Manors station, near New- 
castle, a porter named Inness was crossing the line at noon, when 
he tripped and fell on to the live wire. A shunter who was near 
pulled him off the rail, A doctor who was sent for found Inness 
was dead. 

At the inquest on Tuesday, the jury found that deceased had died from 
shcck as the result of coming in contact with the live rail, and added a 


rider to the effect that all electric lines should be protected where traffic 
was likely to take place. 


Later in the day another accident happened at Wallsend station, 
where a man came in contact with a live wire and received injuries. 


An inquest was held at Formby, Lanes., on Saturday concerning 
the death of Patrick Flood, a labourer, who was killed on Thursday 
last at Formby, on the electrical portion of the Lancashire and 
Yorkshire Railway. It was stated that in order to get on to the 
line Flood must have climbed over a 6ft. hurdle fence. 

The Resipent ENGINEER (Mr. H. E. O'Brien) at the Altcar generating 
station gave evidence and stated that wherever the public had a right 
to be on the line the live rail was protected. 

The Coroner said that, despite all the provisions that scientific men 
were continually making for the protection .of life, fatalities were still 
occurring. They could not provide for every contingency. In the present 
case, notwithstanding the notice boards warning people not to go near the 
live rail, Flood and a companion named Matthews had gone where they 
had no right to be—in fact, were trespassing. The former was killed and 
the latter received & severe shock. 

Mr. PARMITER, for the railway company, said that they were not, in a 
case of that kind, bound to get the approval of the Board of Trade, but 
for their own satisfaction and that of the publie, Col. Yorke, chief inspect- 
ting officer and Mr. A. P. Trotter, the electrical adviser to the Board, 
inspected the line, with the object of seeing whether they approved of 
what the company had done for protecting the public. 

The jury returned a verdict of accidental death. 


Folkestone.—The Earl of Radnor (the lord of the manor) was 
recently asked by a deputation from the Council to withdraw his 
objection to the overhead system of traction. This he declined to 


do, and it is probable that the G. B.“ surface-contact system will 
be adopted. 


Hampstead (London).—The Finance committee have been con- 
sidering the proportion of general establishment expenses to be 
borne by the electricity undertaking, and recommend that the 
amount to be debited for the year ended March 31 be £14,000. In 
future a pro rata charge is to be made according to the number of 
consumers at the end of each financial year. 


Hessle.—' The Council will apply for a provisional electric 
lighting order. 


Hove.—The Council have given notice to Brighton Corporation 
of intention to exercise their powers under sec. 16 of the Electric 
Lighting Clauses Act, 1899, to themselves lay the cable in Hove 
from Southwick power station in connection with the bulk supply 
which is to be taken from Brighton. 


Ilfracombe.—'The Council have made arrangements with the 


local electric light company for supply of current for lighting the 
popular Victoria Pavilion at the foot of the Capstone with coloured 
electric lamps. 


Johannesburg.—‘‘ South African Mines, Commerce, and Industry“ 
says the town engineer has been instructed to invite tenders for the 
steel work of Twist-strect bridge, and car sheds and workshops in 
connection with the municipal electric tramway project, The esti- 
mated total cost of the car sheds is £22,500, and the cost of the 
workshops is included in the £74,520 provided for generating station 
and other buildings. It is intended to invite tenders from local 
contractors for the steel work, allowing time for the material to be 
obtained from Europe. 


Kidwelly.—A committee has been formed to collect information 
as to electricity supply. ` 


Kirkcaldy.—The receipts on the Corporation tramways for the 
year to May 15 were £9,934. 8s. 7d., and the undertaking already 
pays its way without assistance from the rates. 301,779 car-miles 
were run, and 2,770,936 passengers carried at an average fare of 
O-87d. 395,071 units of electric energy (at 13d. per unit) were con- 
sumed during the year. A profit is also shown on the working of 
the electricity supply undertaking. 


Leamington.—The Council will raise no objection to the 
Leamington and Warwick Electric Co.'s application for an exten- 
sion of 12 months to construct their electric tramways. 


Leeds.— The Tramways committee held a special meeting on 
Monday to consider the objections of the traniway employés to the 
cominittee's arrangements for split turns on the tramways. 

The committee have had detailed statistics prepared, which show that 
the average spread ” of duty is 66 hours 48min. per week to earn pay 
for about 60 hours, and each man has to work 27 Sundays in the year 
against 26 under the old conditions. No resolution has yet been passed 
as to a reply to the men, and another meeting w:ll be held shorily to 
consider the matter, probably on Monday next. 


Leeward Islands.—Among the public improvements carried out 
during 1903 in Dominica was the establishment of telephonic 
communication between Roseau and Portsmouth. There are now 
36 subscribers and 96 miles of wire. The system has proved of 
great value. 

There is no telegraphic communication between the island of 
Montserrat or the Virgin Islands in this group. 

The telephone is established in the Presidencies of Antigua and St. 
Kitts as well as in that of Dominica. In 1903 there were 145 sub- 
scribers and 260 miles of wire in the former island and 79 subscribers 
and 251 miles of wire in the latter. 


Light Railway.—The Board of Trade have, after modification, 
confirmed the order transferring to Lowestoft Corporation the 
powers conferred by the East Anglian Light Railways Order, 1902. 


Lincoln.— The accounts of the electricity undertaking for the 
year ended March 31 show total receipts £6,201. 1s. 9d., including 
£5,186. 13s. 3d. from sale of current for private lighting and 
£277. 68. 4d. from power consumers. EAT 

The profit on sale of lamps, &c., was £60. 8s. 10d. Expenditure was 
£2,700. 10s. 4d., including £1,672. 15s. cost of generation, £136. 3s. 1d. 
for distribution, management expenses £576. 17s. 8d. Gross profit was 
£3,500. 11s. 5d., compared with £2,978 in the previous year. After pro- 
viding for interest and sinking fund (£2,735), the net profit was £766, 
compared with £339. The accumulated deficiency at the beginning of 
the year was £1,665, and the profit has been devoted to writing down 
this amount. Total capital expenditure was £47,052, an increase of 
£1,540 during the year. In the report of the city accountant (Mr. J. H. 
Burgess), which accompanies the accounts, it is recommended that, in 
order to provide for possible risks arising from obsolescence of machinery, 
any balance of profit which may be available at the end of the current 
year be applied towards depreciation. The total maximum supply 
demanded during the year was 372kw. There are 396 consumers, repre- 
senting 28,365 8 c.p. lamps connected. The ayerage number of lamps 
per consumer ig 71:63, 
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London County Council.—At Tuesday's meeting it was agreed 
to loan £10,684 to Hammersmith for electric light installation and 
meters. 

St. Marylebone Electric Lighting.— The Finance committee reported 
again upon the question of the . of Marylebone to borrow 
£1,881,444 for the acquisition of the undertaking of the Metropolitan 
Electric Supply Corp. within the borough and the erection of further 
works. Marylebone asked the Council to advance £1,365,000 of this 
immediately, and the County Council made provision for it in their 
money bill. Now, owing to orders made by the Court, the Borough 
Council require an additional £50,000, and the committee recommended 
that £1,415,000 be lent instead of the £1,365,000, as first agreed, the loan 
to be advanced on or before Oct. 31.— Agreed. 


London Oounty Oouncil Tramways.—The Streatham tram- 
ways, which have been completed by the contractors, Messrs. J. G. 
White & Co. two weeks ahead of their contract, will be opened for 
traffic on Sunday. 


London United Tramways.— Middlesex County Council offer to 
consent to the widening of Hayes and Southall canal bridges by the 
company (to permit of a double line of tramways) provided the 
company will agree to make the bridges 50ft. in width. 


Louth —The Council decided on Wednesday to discontinue 
negotiations with the National Electric Construction Co. as to elec- 
tricity supply and to establish municipal works. 


Lowestoft.—The tramway manager is reporting on the question 
of adopting a parcels delivery system in connection with the tram- 
ways department. 


Metropolitan Asylums.—On Saturday the Board accepted the 
following offers to supply electric current :— 

From Hackney Borough Council for Eastern Hospital, 4d. per unit for 
lighting, subject to 10 per cent. discount if account paid within 21 days; 
2d. net per unit for power. From Fulham Borough Council for Western 
Hospital, 5d. per unit for an average consumption of 12 units per 8 c.p. 
lamp per annum; 4d. for an average of 12 to 24 units; 2d. for all units 
over an average of 24 units. 

Telephone installations are to be provided at both hospitals at a cost 
of £280 for the Eastern and 4300 for the Western Hospital. 


Motherwell.—During the past year 118 new consumers were 
connected, compared with 74 in the previous year, bringing the total 
to 282. The total connections are equal to 35,056 8 c.p. lamps, an 
increase of 11,847. 

The number of units sold was 724,279, compared with 291,247, Works 
costs were £2,649. 7s. 104d., equal to 0-88d. per unit, compared with 
291,247 units for previous year at £1,548. 12s, 5d. (1:28d. per unit). 
During the year 111 additional public lamps were erected, bringing these 
to 608. The expenditure on the year was £3,033. 7s. 8d. The total 
income was £6,735. 8s., against £4,335. 5s. 5d., an increase of 55 per 
cent. The gross profit was £3,702. Os. 4d. Interest was £1,738. 9s. 11d., 
sinking fund £1,800, leaving a net profit of £163. 10s. 5d., which has been 
carried to credit of ** free" wiring account. 

On the motion of the convener (Bailie Wilson) the Electricity committee 
have unanimously recorded the regret of the committee at Mr. Britton's 
resignation, and their cordial appreciation of his services during the 
34 years he has acted as burgh electrical engineer. A testimonial to this 
effect is to be presented to Mr. Britton. 


Municipal Telephony.—It is stated that the accounts of Brighton 
municipal telephone department for the year ended March 81 show 
a deficit of £1,878 after charging £1,480 general expenses to capital 
account and without allowing for depreciation. The full accounts 
have not reached us. 

At Swansea on Monday the chairman of the Telephone com- 
mittee (Mr. D. Davies) said that the question of telephonic inter- 
communication between the Corporation and the National services 
was still under consideration, and that counsel's opinion was being 
obtained on the question of applying for a mandamus. 


Newport (Mon.)—The past year's working of the electricity 
undertaking showed a deficiency of £225. Os. 4d , and of the tram- 
ways a profit of £399. 17s. 9d. Next year, with all the tramway 
routes working, the Corporation anticipate a fair profit all round. 
During the year 4,478,011 passengers had been carried. 


Norchfleet.— The Council will oppose the application of Graves. 
end for a provisional electric lighting order for Rosherville. 

Obituary.—Mr. A. Le Neve Foster, for many years connected 
with the Silvertown Company, and of late years with Messrs. Davis 
and Timmins, passed away on June 7, aged 61. 


Paisley.—The new electric tramway service was inaugurated on 
Monday. 


Personal.— The London Gazette" for June 14 contains an 
announcement of the appointment of Mr. Gilbert Scott Ram elec- 
trical inspector in the factory department of the Home Office. 


Porto Rico.—Considerable trade developments are taking place 
at Porto Rico under the egis of its new owners, the United States. 
Exports and imports are increasinz, and up-to-date methods of 
handling these goods are being introduced. The sugar-cane cars 
are now being discharged by means of electric cranes, which have 
proved very successful in this special class of work, ‘The American 


Railroad Co. owns a large number of these cars. The company has 
also an extensive electrical plant for supplying power to its work- 
shops and factory and to eight irrigation stations, where electrically- 
driven Root centrifugal pumps are employed. 

The Ponce Electric Railway and Lighting Co. owns a successful 
overhead trolley tramway, and has completed its electric lighting 
station. There is another local electricity supply company which 
has previously been working successfully, but is likely to succumb 
to the competition of its aggressive rival. 

At Arecibo the municipal electric lighting service for public and 
private supply has baen successfully inaugurated. 


Portsmouth.—It was reported at a meeting of the Tramways 
committee last week, that the points in various parts of the borough 
were pretty nearly worn out. They were given a life of two years, 
but have been in use three years. The committee decided that they 
should be replaced with long points, which would prevent cars 
jumping and would obviate the necessity of employing point boys, 
as the motorman would be enabled to manipulate them with an 
iron bar without leaving his post. 

On the recommendation of the Tramways committee the Town 
Council have increased the salary of the general manager of the 
tramways (Mr. W. R. Spaven) to £400 per annum, with an ultimate 
increase to £500 by two annual increments of £50 each. 


Portugal.—The electric tramway which was inaugurated a short 
time ago from Cintra to Collares is to be extended to the sea coast. 
Electric tramways are becoming very popular in Portugal, and also 
in the Portuguese colonies. . 

The principal thoroughfares of Lisbon, and, in fact, all the prin- 
cipal towns in Portugal, are now lighted electrically, and it is stated 
that activity prevails in this branch of industry in that country. 

Amongst the alterations proposed in the existing customs tariff, 
it is suggested that the duty on imported steam engines should be 
according to weight instead of, as at present, horse-power. 


Presentations.—At the Brompton and Kensington electricity 
works on Friday last Mr. W. J. Allbright, who is leaving to take up 
the position of resideni engineer to the Crystal Palace District 
Electric Supply Co. (recently acquired by the Blackheath and Green- 
wich District Electric Light Co.), was presented with an illuminated 
testimonial, signed by about 60 of the staff and employés, and a gold 
watch. Mr. H. W. Bowden, manager and chief engineer of the 
Brompton and Kensington Company, in making the presentation, 
referred in eulogistic terms to Mr. Allbright's ability and the regret 
which his departure caused in all departments. 

Mr. W. J. S. Jones (late of Queensland), engineer to the works 
department of the County of Durham Electric Power Supply Co., 
was married last week to Miss Sallie, second daughter of Mrs. and 
the late Mr. R. H. McBryde, of Newcastle-on-Tyne. On 1st inst. Mr. 
Jones was entertained by his colleagues at the Gateshead power 
station to a luncheon, and was presented with a case of cutlery and 
a silver fruit dish. The chair was taken by Mr. W. J. Charlton, 
secretary to the County of Durham Electrical Power Distribution 
Co., the vice-chairman being Mr. A. S. Esslemont, managing 
engineer. The presentation was made by Councillor J. W. Laws. 


Radcliffe (Gancs.)—The electricity works are approaching com- 
pletion and current will be available in a few days. 


Reduced Telegraph BRates.— The Eastern Telegraph Co. notify 
the following reduced rates per word on telegrams '' via Eastern ” 
on and after 1st prox. :— 

To Spain, Portugal and Gibraltar, 8d.; Malta and Tangier, 4id.; 
Greece and the Island of Crete, 6d. ; Tripoli (North Africa), 7d. ; Cyprus, 
1s. 5d.; Egypt (Alexandria and all stations in First Region), ls. 5d.; 
Egpyt (all stations in Second Region), 1s. 10d.; Egypt (all stations in 
Third Region), 28. ; Suakim, 2s,; Hedjaz (Jeddah and other stations via 
Jeddah), 3s. 3d. To West Africa: Sierra Leone and Conakry, 3s. 6d.; 
Grand Bassam, 4s. 6d.; Accra and Sekondi, 4s. 8d.; Lagos, Brass, 
Bonny and Kotonou, 5s.; French Congo (Gaboon, &.), 5s. 5d. ; British 
Borneo hoch 3s. 6d.; British Borneo (other places), 3s. 9d. ; Siam, 
via Moulmein, 3s. 3d. 

Rhyl.—The District Council offer to supply electric current to 
Queen’s Palace-buildings at 8}d. per unit, if 40,000 units are taken 
per annum. 

Ship Lighting.—The new first-class armoured cruiser Duke of 
Edinburgh,” which was launched on Tuesday at Pembroke Dock, 
is lighted throughout by electricity, the installation having been 
supplied by Peter Brotherhood, London. 

There are six dynamos, two sets of electrically-driven air compressors 
and one electrically-driven ice machine. The boiler installation com- 
prises 20 Babcock and Wilcox water-tubes and six cylindrical boilers. 
The ship is ventilated by electrically-driven fans conveying air through a 
system of pipes to the several compartments. 

Shrewsbury.—For the twelve months to March 81 the total 
capital expenditure of the electricity department was £45,319. 11s.1d., 
an increase of £1,289. 8s. 9d. during the year. The year's revenue 
was £6,487. 5s. 11d., including £4,632. 8s. 6d. from private light- 


ing, £82. 9s. 8d. for charging private batteries and repairs, and 


£1,560. 18s. 10d. for public lighting, &c. 
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Total expenses were £3,019. 8s. 8d., including £2,069. 8s. 10d. for 
generation, cost of distribution £140. 10s., rates and taxes £167. 6s. 5d., 
management expenses £407. 19s. 6d., &c. Interest absorbed £1,452. 11s. 6d., 
sinking fund £1,730; £500 was carried to reserve, leaving net profit 
£853. 13s. 6d. 402,727 units of electrical energy were generated during 
the year; 246,474 were sold to private consumers, 117,162 supplied to 
public lamps, and 1,891 sold for charging small batteries. The total 
maximum supply demanded was 291kw. 


Soathampton.—Application has been made for sanction to 
borrow £2,000 for extensions of mains and house services. Sanction 
to a loan of £2,288 has been received for the electric lighting of St. 
Mary's-road and for laying new mainsintwoadditional thoroughfares 

The electrical engincer (Mr. H. F. Street) recommends the erection of 
28 additional arc lamps in various thoroughfares and the town clerk has 
been instructed to prepare a memorial to the Board of Trade for their 
consent to the laying of mains and services for private lighting in streets 
not repairable by the Council, in order that the Council might be in & 
position to lay mains and services in these streets when the demand for 
electricity should warrant it. 


South Staffordshire Tramways.— The steam cars on the 
Dudley, Tipton and Wednesbury line were stopped on Tuesday to 
enable the work of reconstruction to electric traction to be com- 
menced. 


Bouthport.— The receipts of the Corporation tram ways depart- 
ment for the past year were £17,646, compared with £16,887 the 
previous year. Working expenses were £10,988, against £11,231. 
Out of the balance (£6,600) interest on loans absorbed £3,803 and 
£3,198 was required for sinking fund, leaving a deficit of £341, 
compared with £1,228 on the preceding year. The number of 
passengers carried and the car-miles run show increases of 801,774 
and 12,695 respectively. 

The electricity undertaking shows a net profit of £3,515 for the 
[8st year. 


Stafford.—The accounts of the Electricity department for the 
year ended March 31 show total revenue £2,879. 7s. 10d. (including 
£2,694. 3s. 10d. from sale of current for private lighting). 

Total working expenses were £1,332. 3s. 5d., including generation 
£989. 11s. 3d., distribution, &c., £60. 8s. lld., and rents, rates and 
taxes £232. 13s. 6d. Gross profit £1,547. 4s. 5d. Interest required 
£889. 8s. 10d., sinking fund instalment £962. 13s. 2d., depreciation 
£611. 17s. 11d., and bonus to workmen £15. 2s. 10d., leaving a deficit of 
£931. 18s. 4d. The total revenue per kilowatt capacity of plant was 
£7. 4s. 8d. and the working expenses £93. 7s. The revenue per 8 o.p. 
lamp connected was 4s, 4d. The maximum supply demanded was 173kw. 
The number of private consumers is 195, with an equivalent of 13,598 
8 c.p. lamps connected. 

In pursuance of an arrangement sanctioned by the Council, 
a bonus of £22. 10s., representing 4$ per cent. on wages, has 
been paid to the officials and workmen of the electricity de- 
partment. 


Swinton.—The Swinton and Pendlebury District Council are 
negotiating with Edmundsons' Electricity Corp. for taking over the 
Council's electric lighting order. 


Taunton. —The gross profit shown in the accounts of the elec. 
tricity department for 1908-4 was £3,652. After providing for interest 
and sinking fund instalments, &c., the net profit was £8. 19s. 3d. 


Telegraphic Communication with Nigeria.—It is announced 
that the land line connecting Lagos with Forcados, Southern 
Nigeria, is to be completed and opened for traffic in a few days. 
Old Calabar, the headquarters of the Southern Nigeria Govern- 
ment, has also been put into telegraphic communication with 
the United Kingdom. 


Torquay.—The equivalent of 22,176 8 c.p. lamps are now con- 
nected (176 above the capacity of the plant), against 20,868 in June 
last year. 


Tonbridge Wells.—The receipts of the electricity department 
for the year ended March were £12,491, including £7,014 from 
private consumers, £2,537 from public lighting and £405 from 
meter rents, &c. Working and management expenses were £7,809, 
leaving £5,087 gross profit. Dividends on and redemption of stock 
required £4,375 and interest £339, leaving net profit £872. 11s., 
which has been added to reserve, now £3,488. £74,442 has been 

nt on capital account during the year for permanent works. 
1,005,210 units were generated (against 892,712 in previous year). 
Private consumers had the equivalent of 52,504 8 c.p. lamps con- 
nected, compared with 49,878 lamps in the previous year. 


Tanstall.—The Council have provisionally agreed to consent to 
an application for an electric lighting order by Burslem Corporation. 


West Bromwich.—The borough electrical engineer (Mr. J. H. 
Wray) has issued a supplementary report dealing with the capital 
expenditure and revenue of the free wiring and motor hiring 
department to March 31. 

In accordance with the sanction to borrow given by the Local Govern- 
ment Board, 10 per cent. per annum of the net cost is charged on all 
wiring, &c., and any deficiency is made up each year out of revenue. In 
1901 materials purchased cost £53. 18s., and in 1902 to £1,986. 3s. 9d., 


interest carried to credit of revenue account being £45, and wages 
£101. 7s. 6d. Sales amounted to £415. 11s. 5d., instalments on account 
of sales under deferred-payment system £62. 10s. 3d., stock of materials 
carried forward £668. 19s. 9d., leaving a balance of £1,039. 7s. 10d. In 
1908 the purchase of materials was £818. 12s. 2d., wages £295. 6s. 11d., 
interest £53. 8s., and sales £375. 8s. 6d. ; instalments on account of sales 
under deferred-payment system £175. 5s. 4d., stock of material carried 
forward £486. 3s. 1ld., balance £1,838. 16s. 11d. In 1904 materials cost 
£249. 3s. 2d.; wages were £101. 12s. 4d., and interest £64. 93. 8d. Sales 
were £127. 14s. 3d.; instalments on account of sales under deferred- 
payment system £254. 13s. 5d., transfer to arc rentals £217. 16s. 10d., 
stock of materials carried forward £304. 19s. 10d., balance forward 
£1,835. 1s. 8d. On the motors capital account materials in 1902 cost 
£877. Os. 3d., and rentals were £7. 14s. 4d. In 1903 materials cost 
£355. 0s. 7d., rentals were £79. 17s. 4d., and sales £3; 1904 inaterials 
cost £574 17s. 9d., repairs £36. 12s. 2d., rentals £123. 17s. 9d., sales 
£5. 10s. 4d., £1,323. 11s. being carried forward. On arcs rental account 
arcs purchased in 1904 cost £34. 2s., and rentals were £45. 4s. 11d., 
leaving £296. 15s. 1d. to be carried forward. . | 

A special meeting of the Electricity committee on Monday 
investigated certain complaints made by employés at the electricity 
works against the chairman of the committee (Ald. Pitt). 

Ald. Pitt explained that he appeared to be the main cause of the com- 
plaints, and it looked as if his attendance at the works so frequently was 
not in harmony with the employés’ feelings. He regretted that the 
present trouble had arisen, but to avoid further friction he would under- 
take to stop his frequent visits to the works, and would only attend when 
on official business. He would also intimate to the manager (Mr. Wray) 
any official visit he intended to make. 


West Ham.—On Tuesday the Corporation authorised the archi- 
tect to obtain tenders for wiring the West Ham Park schools. 


Westminster (London).—The City Council have received a 
notification from the Westminster Electric Supply Corporation that, 
in view of the recent decision as to the charges made to the com- 
pany by the Corporation for certain works during 1903, the com- 
pany have reviewed the accounts for 1901 and 1902, and claim that 
they have been considerably overcharged for such works in each of 
the two years mentioned, and asking for a readjustment. The 
Works committee have declined to entertain the matter. 


Wigan.—The borough electrical and tramways engineer and 
manager (Mr. James Slevin) has issued his third annual report, in 
which it is stated that 

Steady progress was made during the past year. Two new boilers had 
been added, and the large steam set, which at the date of the last report 
was in course of erection, had come up to expectations. The motor load 
at Wigan station was in the first rank of power supply ttations. The 
type of motor originally supplied in large numbers to their consumers 
had, however, proved very unsatisfactory and so costly in upkeep and 
maintenance as to, seriously affect the efficiency cf the department. 
Those motors were now being giadually re-wound and repaired, so as to 
bring them in line with the oest English-made machines. During the 
past year one of the steam traction routes had been changed to electric, 
and a great increase of revenue resulted. Mr. Slevin anticipates a 
corresponding increase on all the routes now undergoing conversion. 
The total passengers carried were 6,300,432, total revenue from fares 
£36,124, 13s. 3d., total car-miles run 607,058. Average price paid per 
passenger 1:37d., number of cars in service 24, passengers carried per car 
262,518, revenue per car £1,505. 3s. 10d., average car-miles per car 
25,294, total revenue per car-mile 14°28d., total length of track in 
operation 12 miles 5 furlongs, revenue per mile of track £2,861. 6s. ld., 
total passengers carried per mile of track 499,044, total capital expendi- 
ture £205,414. 163. 1d., or £16,270. 9s. 7d. per mile of track open. The 
units sold during the year were 1,460,564, estimated receipts from sale of 
current £13,000, estimated gross profit £6,075, estimated interest and 
sinking £6,000. 


Wolverhampton.—The Council have decided to put downelectric 
generating plant at their refuse destructor works, in order to utilise 
the available steam. Mains are to be laid at a cost of about £2,800. 
Application is to be made for sanction to borrow £10,000 for exten- 
sions to the mains, &c. 


Wood Green.— The adjourned inquiry into the application of the 
District Council to borrow £43,200 for electricity supply works was 
resumed on the 8th inst. . 

Councillor REED announced that the Council had dropped the are 
lighting portion of the scheme. | 

The consulting engineer (Mr. W. C. C. Hawtayne) said the amended 
scheme was practically what he had submitted to the Council on Oct. 17 
last. The estimated profit was now £498. He calculated the scheme 
would turn the corner in two years, when the equivalent of 20,000 8-c.p. 
lamps would, he estimated, have been taken up. There would be three 
generating sets, one 100 kw. and two 250 kw., one of the latter being a 
star d-by. 

Mr. Hawtayne was cross-examined at some length by Mr. Nield (for 

the North Metropolitan Electric Power Supply Co.) with the object ot 
showing that “bulk” supply would be cheaper than the erection of 
municipal works. 
Mr. James DrevoNsHIRE, a director of the Power Company, said that 
the company offered to give a supply of electrical energy on the mazi- 
mum demand system, By an agreement with the company there 
would be no surrender of the Council's electric lighting powers. 

Opposition was offered by several ratepayers. 
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Yarmouth.—It was reported to the Corporation on Tuesday that 
there was a profit of £1,298. 10s. 8d. on the electricity department 
for the past year. 

Receipts from sale of current for public and private lighting were 
£13,486 and meter rents £381. Expenditure for generation, distribution, 
public lamp maintenance, rates, taxes, management and insurance was 
£7,989, leaving gross profit £5,853. From last account £878 was brought 
forward. £500 was transferred to relief of rates, £1,926 paid in interest 
and £2,472. 12s. 7d. allotted to sinking fund. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Rochdale Corporation invite tenders for the removal of light- 
ing and traction switchboards to new switch room, reconstruction 
of lighting switchboard, additional panels, &c., and the supply of 
temporary switch gear and connections. The work is to be carried 
out without interference with the supply of electricity, and has to 
be completed by Aug. 15. Specifications, &c., may be seen at the 
offices of the consulting engineers (Messrs. Lacey, Sillar and Leigh), 
2, Queen Anne’s-gate, Westminster, S.W., and 78, King-street, 
Manchester, and may be obtained from the former address. Tenders 
to the town clerk (Mr. James Leach), Town Hall, Rochdale, by 
June 27. See also advertisement. 

Rochdale Corporation also invite tenders for supply, delivery and 
erection of one 412kw. steam dynamo. Specification, &c., may be 
seen at the offices of the consulting engineers (Messrs. Lacey, Sillar 
and Leigh), 2, Queen Anne’s-gate, Westminster, S. W., and 78, King- 
street, Manchester, and may be obtained from the former address. 
Further particulars are given in an advertisement. Tenders to the 
town clerk (Mr. James Leach), Town Hall, Rochdale, by July 1. 


Exeter Corporation invite tenders for supply and erection of one 
200kw. triple expansion engine and traction generator, with con- 
denser, steam, exhaust, circulating water pipes, &c.; or (alterna. 
tively) one 200kw. steam turbo-generator, with condenser, pipes, 
&c.; and one 200kw. two-phase to direct-current motor-generator for 
traction purposes, with switchboard, cables, &c. Further particulars 
are given in an advertisement. Specifications, &c , from the city 
electrical engineer (Mr. H. D. Munro) after June 22. Tenders by 
noon July 1, to the town clerk, Mr. Geo. Shorto, Municipal offices, 
Exeter. 


West London District School Managers invite tenders for the 
electric light wiring of new class rooms and the: porter's lodge at 
their school at Ashford, Middlesex. Specifications and plans may 
be inspected on application to the superintendent. Tenders 
(addressed to the managers) by 11 a.m. 24th inst. See also adver- 
tisement. 


St. Pancras (London) Council invite tenders for lead-covered and 
armoured cables and arc-lamp carbons. Specifications, &c., from 
the chief clerk (Mr. A. E. Pyeraft), electricity department, 57, 
Pratt-street, N. W. Tenders by noon, June 28, to the town clerk 
(Mr. C. H. F. Barrett), Town Hall, Pancras-road, London, N.W. 
See also advertisement. 

Penrith District Council invite tenders for supply and erection of 
two oil or gas engines and dynamos, switchboard and boosters, 
storage battery and mains. Specifications from the clerk (Mr. 
George Wainwright, Public Offices, Penrith. Specifications and 
drawings may be seen at (but not obtained from) the offices of the 
consulting engineer, Mr. J. W. Speight, M.I.E.E., 183, Victoria- 
street, London, S.W. Tenders to Mr. Wainwright by 10 a.m. 
July 5. An advertisement contains further particulars. 


Edinburgh Corporation invite tenders for the supply of lead- 
sheathed paper-insulated copper cables for year ending May 15, 
1905. Specifications and forms of tender from the resident elec- 
trical engineer (Mr. F. A. Newington), 5, Dewar-place, Edinburgh. 
Tenders to the town clerk (Mr. Thomas Hunter, W.S.) by June 27. 
See also advertisement. 

Manchester Electricity committee invite tenders for direct- 
current motors, motor starters, low-pressure cables, cable troughing, 
service fuse boxes, bitumen and box compound. Tenders to chair- 
man of Electricity committee by June 30. See also advertisement. 

Heston and Isleworth District Council invite tenders for elec- 
tricity meters. Specifications, &c., from the consulting engineers 
(Messrs. J. and J. S. Enright), 68, Lincoln's Inn-fields, London, 
W.C. Tenders to the clerk (Mr. H. J. Baker) by noon July 4. See 
also advertisement. 

The Scottish office of the May-Oatway Fire Appliances (Ltd.) 
invite tenders for wiring certain installations set out in an adver- 
tisement elsewhere. Tenders close 22nd inst. Particulars from the 
managing director, 49, Queen-street, Glasgow. 

Walthamstow District Council invite tenders for three Westing- 
house gas engines, starting appliances, piping and accessories, three 


continuous-current dynamos with spare armature of approved 
manufacture, with usual measuring instruments and switchboard. 
Tenders to Mr. C. Sydney Watson, Town Hall, Walthamstow, by 
5 p.m. June 23. 


Loughborough Gas and Electric Lighting committee invite ten- 
ders from manufacturers for the supply and erection of electric 
cables (including laying), switchboard, steam, feed, blow-off and 
other piping and feed pumps (including erection). "Tenders to the 
town clerk (Mr. Harry Perkins) by noon June 25. 

Tenders are invited for a complete telephone and fire alarm in- 
stallation for the Angelton and Pare Gwyllt Asylum, Bridgend. 
Tenders to Mr. W. E. R. Allen, Glamorgan County Offices, Cardiff, 
by June 18. 


West Ham Education committee invite tenders for wiring ani 
fittings required at West Ham Park elementary schools, Stratford. 
Tenders to Education Departinent, 95, The Grove, Stratford, E., by 
5:80 p.m. June 20. 


Wigan Corporation invite tenders for 12 bogie cars (single deck, 
two-motor equipments’. Tenders to town clerk (Mr. Harold Jevons) 
by noon 21st inst. 

Stepney Borough Council invite tenders for an electric light 
wiring installation at the public baths, Whitehorse-street, Ratcliffe, 
E. Tenders to town clerk (Mr. George W. Clarke) by noon June 28. 

Dartford. District Council invite tenders by 22nd inst. for 12 
months' supply of electricity meters, demand indicators, fuse boxes, 
house service cable, jointing material, &c. 

Tenders are wanted for a screw-cutting lathe and a 4 H.P. electric 
motor for driving lathes, &c., at the Fire Brigade workshops, 
Lauriston-place, Edinburgh. Tenders by 29th inst. 

Cardiff Corporation invite tenders by 23rd inst. for a motor. driven 
tower waggon for the electric tramway department. 

East Ham Council invite tenders by noon 21st inst. for wiring 
the new technical college, Barking-road. 

Clyde Navigation Trustees invite tenders for two electric coaling 
hoists for Clydebank dock. "Tenders to secretary by noon July 25. 

Tenders are invited for a concession for the electric lighting of 
Priego, Cordoba (Spain). Tenders will be opened at the Municipal 
offices, Priego, on July 10. 


TENDERS RECEIVED AND ACOEPTED. 


On Tuesday the following tenders for the main switch gear required 
by London County Council for the first portion of their Greenwich 
generating station were submitted :— 

British Westinghouse Co. ' British Thomaon- Houston 


(accepted/ù £22,910 CO. duin cie MS ducis £25,592 
Dick, Kerr & Co. ........ 37,019 | Cowans Ltd. (incomplete). 3,881 
Elliott Bros 36,706 | Electric and Ordnance Ac- 


Electric Construction Co.. 32,000 cessoriesCo.(incomplete) 3, 628 

The contractors will sub- let the following portions of the work :—To 
Messrs. Everett, Edgecumbe & Co., synchroscopes ; to British Thomson. 
Houston Co., direct-current wattmeters; to Nalder Bros. and Thompson, 
direct.current recording ammeters and voltmeters; to W. T. Glover & Co., 
cables; to the Bostwick Co., Bostwick gates; to St. Helen Cable Co., 
rubber mats; and to R. W. Blackwell & Co., direct-current circuit-breakers. 


For 10 additional water-tube boilers for the first portion of the 
Greenwich generating station London County Council received the 


following tenders :— 

Stirling Boiler Co. (accepted) B. R. Rowland & Co. .... £18,846 
£16,271 | J. Musgrave & Sons...... 18,132 

John Thompson ........ 27,100 | R. Hornsby & Sons ...... 18,132 

Stirling Co. ............ 23,200 | Richardsons, Westgarth & 

Babcock and Wilcox 18,878 CO. dS oT. Vice Pony 18,131 


The contractors will sub-let the steel plates to D. Colville & Sons, and 
the water tubes to the British Mannesman Tube Co. 

Wolverhampton Council have accepted the tenders of the Lorain 
Steel Co. for special work in connection with the car shed extension 
at £308. 8s. 4d., and for the electrical equipment of the extensions 
of the Wednesfield-road track, and that of Belliss and Morcom and 
the Electric Construction Co. for a 300kw. steam generating set at 
42,374. 

Rochester Corporation have received the following tenders for 
the construction of tramway permanent way and for overhead 
equipment :— 

Permanent Way Construction, 
Dick, Kerr & Co. (accepted) Wm. Underwood and 

£5,256 12 0 Bró osada £5,897 11 11 
J. and W. S. Briscoe .16,208 18 6 British Elec.Equip.Co. 5,873 3 4 
W. Kennedy (Ltd.) .. 9,109 15 1 Peerless, Dennis & Co. 5,839 17 6 


E. Nuttall & Co. .... 7,762 13 4 T. W. Pedrette ...... 5,800 11 10 
West Bros........... 6,911 11 10 J. G. White & Co. . . 5,667 6 10 
Pethick Bros......... 6,395 4 4 J. A. Ewart 5,531 6 4 
Fry Bros. .......... 6298 8 8: Wm. Griffiths & Co... 5,472 9 2 
George Law ........ 6,127 7 1 Edmund Taylor . 5,471 12 11 
R. W. Blackwell & Co. 5,914 0 2 J. Brunton.......... 5,420 14 10 
Macartney, McElroy & John Mowlem & Co... 5,395 18 0 
SGF 5,907 5 2 


Mr. J. Riley's tender was per mile, and therefore not in order. 
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Overhead Equipment. 


Dick, Kerr & Co. (accepted) T. W. Pedrette...... £1,062 17 4 
£967 11 1| W. Kennedy (Ltd.) .. 1,062 17 4 
J. and W. S. Briscoe.. 1,767 11 6| Wm. Griffiths & Co... 1,062 17 4 
George Hill & Co. .. 1,409 2 11 Brush Co. .......... 1,062 17 4 
Macartney, McElroy & George Law ........ 1,038 12 0 
. 1,300 9 5 R. W. Blackwell & Co. 1,021 15 7 
J. Riley ............ 1,149 17 0 British Thomson- 
B.I. & Helsby Cables Houston Co. ...... 1,007 16 3 
(Ltd) voici sec: 13109 0 0 J. G. White & Co. `.. 966 5 0 
Pethick Bros......... 1,100 0 0 [British Elec. Equip. Co. 940 16 6 
The following tenders have been accepted by Kilmarnock 
Corporation :— 


Robert W. Blackwell & Co., overhead equipment for tramways, 
£3,216. 13s. 9d. 

Hurst, Nelson & Co., rolling stock, £5,713. 5s. 8d. 

Cox-Walkers, wiring of generating station, £385. 5s. 2d. 


Barnes Urban District Council have accepted the tender of the 
Pfluger Accumulator Works for storage batteries at £1,886. 5s., 
and that of the British Westinghouse Co. for balancer-booster and 
switch gear at £434. 

Higginbottom and Mannock, Manchester, have secured an order 
for 20 movable electric Goliath jib cranes, each to lift 30 ewt., 34ft. 
radius 57ft. high, for the equipment of the New Salford Docks of 
the Manchester Ship Canal Co. 


Loughborough Corporation have accepted the tender of Herbert 
Morris and Bastert for a travelling crane at £138. Higginbottom 
and Mannock tendered at £185, Jessop and Appleby at £170 and 
J.S. Godfrey at £155. 

Barrow-in-Furness Council have accepted the tender of Alley and 
MacLellan for condensing plant at £1,259, that of G. and J. Weir 
for two steam pumps at £278, and that of the Worthington Pumping 
Engine Co. for a water meter at £36. 

Yarmouth Corporation have accepted the tender of J. and H. 
Girling for 4,000 tons of Welsh steam coal f.o.b. Cardiff or Newport 
at 9s. 11d. per ton for the electric light works. This is 6d. per ton less 
than last contract. 


Birmingham Corporation have accepted the tender of Dick, Kerr 
& Co. for the reconstruction of the Small Heath tramway route for 
electric traction. 

Southport Council have accepted the tender of Hadfield's Steel 
Foundry Co. for tramway points and crossings at £89. 10s., and 
that of the British Westinghouse Co. for two 35 H.P. motors at £212. 

Fulham (London) Council have accepted the tender of the 
National Electric Construction Co. to make alterations in the electric 
lighting installation at the baths at £343. 14s. 

Hammersmith (London) Council have placed an order with 
Heathman & Co. at £20 for an extension ladder. 

Epsom Council have accepted the tender of Dorset & Co for 
wiring the scarlet fever ward of the local hospital. 

Bristol Corporation have accepted the tender of the Burnand 
Transformer Co. for transformers. 

An order has been placed with Reavell & Co. by Worcester 
Corporation for an electrically-driven air-compressing plant at £190. 

Croydon Corporation have accepted the tender of Ferranti Limited 
for extensions to the main switchboard at £197. 

Meldrum Bros. have secured an order for a refuse destructor to 
be erected at Twickenham sewage works. 


BUSINESS NOTIOBS. 


We are informed that Mr. Costar, late of the British Insulated 
and Helsby Cables (Ltd.) has joined the staff of the St. Helens 
Cable Co., Warrington, as dry-core and paper specialist. 

Vandam, Marsh & Co. (Ltd.) will in future be known as Marsh, 
Son & Co. (Ltd.), Mr. A. Vandam, late of this firm, having gone to 
South Africa. | 

Messrs. A. W. Marshall and M. W. Woods, electric light engi- 
neers, &c., Gray's Inn road, and Shepherd's Bush, London, and 
Northwich, have dissolved partnership. Debts by Mr. Woods, who 
continues as Marshall and Woods. 

The Electrical Trade Engineering Co. has removed to 22, York. 
place, Baker-street, London, W. ' 


Sales by Auction.— Messrs. Wheatley Kirk, Price & Co. will sell 
by public auction, piecemeal, at an early date, the whole of the 
modern machine tools and loose effects upon the premises kaown 
as Hythe Works, Hythe-road, Willesden Junction, N.W., including 
high-class lathes, milling, drilling, shaping and profiling machines, 
accumulators, electric-plating plant, &c. Catalogues shortly on 
application to the auctioneers, 46, Watling-street, London, E.C.. 
and Albert-square, Manchester. See also advertisement. 

Messrs. Thomas Whitehead & Sons have been instructed by the 
trustee in the bankruptcy of De Lacy Bros., electrical engineers, 
Old Hall-street, Liverpool, to sell by auction on 27th inst, at 


11 a.m., the whole of the machinery, plant and tools and the shop 
and office fittirigs, including gas engines, drilling machines, lathes, 
dynamos, electric fans, electric passenger lift, motors, batteries, 
electric light fittings, &c. Catalogues from the auctioneers, 67, 
Hanover-street, Liverpool. Other information may be obtained from 
the trustee, Mr. Thomas Tranter (Messrs. Tranter, Dolby & Co., 
accountants, 51, North John-street, Liverpool). See also adver- 
tisement. 


Sale by Tender.— Pursuant to an order of the Chancery Division 
of the High Court, the property and assets of Electric Lighting 
Boards (Ltd.), in liquidation, comprising electric lamps, flexible 
electric cable, electric lighting boards and strip, machinery, furni- 
ture, patent rights, &c., are to be sold in six lots as set out in an 
advertisement elsewhere. The stock can be viewed on the premises, 
80, York-street, King’s Cross, London, N., any day up to June 29, 
and tenders must be delivered to the receiver and manager before 
12 o'clock of the 30th inst. Particulars and conditions of sale may 
be had of the receiver and manager (Mr. Percy W. Straus, F. C. A.), 
7, Great Winchester street, E. C.; Messrs. Golding and Hargrove, 
99, Cannon-street, E.C.; Messrs. Lee, Davis and Lee, solicitors, 1, 
Gresham-buildings, Basinghall-street; and Messrs. Dolman and 
Pritchard, 9 and 10, King-street, Cheapside, E.C. 


Plant for Sale.—A small electric lighting plant suitable for a 
hotel or small works (including a 6 H.P. Otto gas engine, Taunton 
dynamo, &c.) is advertised for sale by Messrs. Blane and Riding, C.A., 
30, Birley-street, Blackpool. 

A small electric lighting plant is advertised for sale in another 
column. Particulars of Messrs. King & Son (Ltd.), Horsham, Sussex. 

A battery of 55 E.P.S. cells, complete with trays, insulators, &c., 
is advertised for sale; two Campbell 12 f. p. gas engines are also 
offered. 

Mr. F. Woolnough, electrical engineer, Norwich, has for sale two 
dynamos and two motors, instruments, &c. See advertisement. 


Three motor-generators, two electric motors (2 H.P. and $ B. p.), 
an electric elevator for carriages and an electric goods elevator are 
advertised for sale in another column, and can be seen on applica- 
tion to the City and Suburban Electric Carriage Co. (Ltd.), Niagara, 
York-street, Westminster. 


Factory to Let.—A two-storey factory is to let in Stoke Newing- 
ton. Apply to Mr. F. Warman, Highbury Corner, London, N. See 
advertisement. 

Award.—Electromotors Limited, of Openshaw, Manchester, 
and 35, Queen Victoria-street, London, E. C., have obtained a silver 
medal and first-class certificate for their motors at the recent 
successful Printing Trades’ Exhibition in London. 

New Works.—Plans of extensive new works to be erected at 
Northfleet by W. T. Henley’s Telegraph Works Co. (Ltd.) have 
been passed by the Northfleet Council. 

A New Belt.—A demonstration of a new belt, woven with hard 
stitching cords by a new weaving machine invented by Mr. J. W. 
Hyatt, was given last Friday at the works of Messrs. Marshall and 
Hyatt, London, S.E. The machine, a combination of loom and 
sewing machine, worked well and rapidly, and the product is very 
flexible, and is stated to be impervious to oil, water and weather. 
A special feature claimed by the makers is that the belt stretches 
less than 5 per cent. at breaking point, and the breaking strain 
itself is said to be about 30,000lb. to the square inch. 


Catalogues, &c.— The British Thomson-Houston Co., Rugby, 
forward a pamphlet containing a well-illustrated description of 
the Central London Railway by Messrs. H. F. Parshall, E. Parry 
and W. Casson, extracted from the columns of a contemporary. 
Full particulars are given of various tests made on the railway 
during the first three years’ working. 

Particulars have just been published by Mr. F. J. Down, 6-8, 
Crutched Friars, London, E.C., of a device for replacing on 
the track derailed 
electric or other 
tramcars or light 
railway stock with 
a minimum of in- 
convenience or loss 
of time. The illus- 
s tration herewith 
== shows the Down" 
replacing frog. It 
is claimed to be 
immaterial whether 
cars are pulled 
ahead or backed 
up, as the frogs, 
being double- 
enders, re-railing in 
about one-quarter the usual time by this device is assured. There 
are, it is stated, in use over 350 on electrie tramways throughout 
the world. 


Down's Replacing Frog, in use. 
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A catalogue (sections VII. and X.) is issued by the Edison & 
Swan Co., Queen-street, Cheapside, London, dealing with glass and 
silk shades and telephones respectively. A choice selection of 
shades for a variety of purposes is well illustrated, and in the 


telephone section table, wall, and other sets are shown and 


described. 


A new list of telephones and accessories supplied by the Berliner 
Telephone Mfg. Co, 200, Upper Thames-street, London, E.C., is 
i issued, and is in handy form 
—— for the pocket. The accom- 
panying illustration shows 
a cheap magneto wall tele- 
phone with double magnet- 
generator and with hand 
combination, claimed to be 
suitable for any distance up 
to 7 miles. A 
large variety of 
8 instruments is 
ex |. listed. 
| i Messrs. Ever- 
shed and Vig- 
noles, Acton- 
lane Works, 
Chiswick, Lon- 
don, W., have 
ready & new 
catalogue ofelec- 
tric gauges, in 
which some in- 
teresting details 
of these instruments are supplied and some illus- 
trations given. The portable gauge, which is 
made either as a voltmeter or ammeter, has a 
Gin, dial. the radius of the scale being 8in. and 
its length 44in. A teak case, measuring "jin. 
i! by Tin. by S$in., encloses the instrument, and 
r carries a leather strap, by which it may be trans- 
ported from place to place. Both forms of gauge are dead beat. 


Messrs. Evershed and Vignoles have also ready an abridged price 
list of instruments, which contains a summary of the firm’s larger 
catalogues of electric gauges and ammeters and voltmeters of the 
soft-iron and moving-coil types. Considerable reductions have been 
made in the prices of some of these instruments, and particular 
attention is called to this feature, 


We referred in our last issue to the large new catalogue just 


issued by the General Electric Co., of telephones, telephone switch- 
boards, fire alarms und 


— accessories. The accom- 
— a» N N panying illustration shows 
| a compact form of the 
‘‘Hunningscone-Deckert”’ 
complete telephone sta- 
tion, and is claimed to be 
= "the acme of perfection 
P in battery call telephones.” 
The variety of instruments 
listed proves the General 
Electric Co.’s ability to 
cater for the very varied 
needs of telephone users. 
The company’s factory 
has been recently equip- 
ped with the most modern ma- 
chinery for turning out such goods 
in quantity. 

A new list of motor starters and 
panels is issued by the Electric 
and Ordnance Accessories Co., 
Stellite Works, Birmingham. Some 
excellent illustrations of this apparatus are given. An important 
feature of the single and double automatic release starters is that 
the resistances are wound on vitreous porcelain tops, which are 
entirely non-absorbent, resulting, it is claimed, in a much higher 
insulation being obtained than in starters with their resistances 
wound on absorbent materials. Copies of the list can be obtained 
free on application. 


The Blake and Knowles Steam Pump Works have ready a new 
catalogue of condensing plant in which a large variety of this class 
of apparatus is illustrated and described. A list of patent oil 
separators is also readv. 


A catalogue of N. A. C.“ accumulators, manufactured by the 
Northampton Accumulator Co., West Bridge Works, Northampton, 
has been issued, and contains much information concerning this 
apparatus, combined with working instructions and prices. 


m 


—— "11 À 


Berliner Magneto Wall Telephone, 
with double magnet-generator and 
hand combination. 


G.E. ‘‘ Hunningscone- 
Deckert ' Complete 
Telephone Station. 
" Handcom ' 
Type. 
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A sheet list of Sturtevant motor and dynamo controllers is issued 
by the Sturtevant Engineering Co., 147, Queen Victoria-street, 
London, E.C. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical mac inery, 
which is not separately specified) from June 8 to 14, with the ports 
of destination: 

Africa—Alexandria, £100 ; Cape Town, £994 (including £332 telegraph 
material); Durban, £685; East London, £576; Port Elizabeth, £2,652 
(ineluding £1,156 telegraph material); Port Said, £44. Argentina— 
Buenos Ayres, £18. Australasia —Auckland, £182 (telegraph material) ; 
Brisbane, £85; Christchurch, £67; Fremantle, £336; Hobart £27; 
Lyttelton, £33; Otago, £3,993; Perth, £289; Sydney, £658. Brazil— 
Rio Janeiro, £436 (including £157 t-legraph material). Ceylon— Colombo, 
£132. Chili—Valparaiso, £22 (telegraph material). Cyprus, £51. Den- 
mark—Copenhagen, £57. Gibraltar, £30. Holland Amsterdam. £176 ; 
Flushing, £37. Hong Kong, £82. India—Bombay, £841; Calcutta 
£1,772; Karachi, £23; Madras, £288. Japan—Yokohama, £363. 
Portugal—Lisbon, £56 (telegraph material). Russia—Libau, £32. Siam 
—Bangkok, £95. Straits Settlements—Singapore, £60. Uruguay— 
Monte Video, £22. Total £14,814, against £39,155 in the corresponding 
week last year (June 10 to 16). 
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PATENT RECORD. 
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The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

NorE.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are thoss of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 

March 18, 1904. 

6,585 R. C. SHARP, Glatgow. Improved saddle for car ing cables. 
6,689 J. Bray. Southampton. Firing of internal com ustion engines, 
also applicable to firing of marine torpedoes and the like. 

6,600 CLeminson ELECTRIC Lamp ATTACHMENT LiuiTED and W. Kira. 
Manchester. Cement for use in electric lamps and for other 


purposes. 

6,612 d. ACKERMANN and G. EsarscH. Drum supports for electric lamp 
and other wires. (Date applied for, March 28, 1903, date of 
application in Switzerland.)“ ae 

6,617 R. A. Marres. Controlling devices for electric motors. 

6,619 E. CouukIIN and R. Vrau. Secondary batteries. (Date applied for, 
March 18, 1903, date of application in France.)“ 

6,637 B. SHERMAN. Galvanic dry cells or batteries. 

6,646 V. AMMER. Call system for intermediate telephone stations. 

March 19, 1904. 

2,7724 J. Fippes and J. F. Warr. Fire alarms. 
Feb. 4, 1904.) 

6,664 G. Davis. Incandes:ent lainps. 

6,666 and 6,667 W. Casson. Conducting systems for electric railways. 

6,678 J. C. ANDERSON. Manchester. Electrical conductora and coils. 
(Date applied for, April 30, 1903, date of application in U.S.)* 

6,679 F. Renner. Manchester. Fuses for electric blasting. 

6,682 H. SuirH and E. W. Lewis. Coventry. Sparking plugs and the like. 

6,684 W. Arrken. Liverpool. Telephone exchange systems. 

6,690 J. Busu. Push-button controlled electric lift attachment. 

6,716 A. H. Bascock. Switches. (Date applied for, March 23, 1903, date 
of application in U.S.)* : 

6,724 H. Aron. Electricity meters for alternating currents.* 

6,731 W. M. BunLINsON, Overhead trolleys for electric road vehicle: and 
the arrangement of overhead conductors therefor. 

6,747 T. H. Mansi and H. H. S. Mansn. Universal joint for electric light 
fittings and the like. 

6,750 S. CowezB.CoLzs and 
deposition of metals. 

March 21, 1904. 

6,780 H. d. Harris N. Manchester. Life-guard for tramcars. 

6,787 G. W. Hussey. Birmingham. Globes of electric lampe for adver- 
tising and other purposes. 

6,762 H. Lerrner. Byfleet. Prelimininary treatment for accumulator 
plates. 

6,806 J. H. Surron and L. Gaxasox. Manufacture of conduits for cables. 

6,811 H. W. SuLLIVAN. Electrical signalling instruments. 

6,832 J. F. Wess. Electrolytical extraction of metals from solutions. 

6 E. SpacNonutti. Electro- mechanical cutouts. 

E SPAGNOLETTI. Automatically controlling the passage of currents. 

SAUSER. Terminal attachment for conducting wires.“ 

R. Dick. Electrical switching apparatus. 

ö March 22, 1904. 

6,875 J. H. Date. Manchester. Clusters for incandescent lamps. 

6,878 A. Ecxstais and H. J. Coates. Manchester. Electric ignition 
apparatus. 

6,889 J. L. WOODBRIDGE. 


(Date applied for, 


SHERARD CowPER-CoLEs & Co. Electro- 


J. 
J. 
J. 
A. 
J. 


Electrical distribution.* 
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6,896 F. W. Baynes. Exeter. Electric tram ways and railways. 

6,902 L. U. Kamm. Portable searchlight apparatus. 

6,936 W. PFAUHAUSER. Voltametric balances.* 

6,959 and 6,960 H. C. Levis (G.E. Co., U.S.). 
turing same. 

6,961 B.T..H. Co. (G.E. Co., U.S.). Electric motors. 

6, 972 F. J. GERARD and L. FIEDLER. Electrodes for arc lights. 


March 23, 1904. 

11,8284/03 A. MUIBHEAD. Telegraphy. (Date applied for, May 23, 1903.) 

7,012 F. EvKRHART and J. J. Dossert. Cable couplings." 

7,017 J.T. ComNzLL Reflectors for glow lamps. 

7,021 F. E. Klam. Germany. Controlling electrically-operated elevators.* 

7,044 J. T. ARMSTRONG and A. OrLusc.  Electro-capillary apparatus. 

7,052 W. W. ADAMS. Supports for the glass globes of arc lamps. 

7,056 E. A. AsHcrort. Production of metale of the alkali group by 
electrolysis. 

7,061 Lzsps Coprsk Works and J. C. JOBLING. 
apparatus. 

7,064 O. Horz. Asymmetrical vapour-conducting medium for alternating 
currents. (Date applied for March 23, 1903, date of application 
in U. S.)“ 

7,065 E. WIxTnaU B. Transmitting alternating currents through a 
vapour. (Date applied for March 28, 1903, date of application 
in U. S.)? 

7,066 C. P. Sr&INMETZ. Alternating current rectifying apparatus. 
applied for, March 25, 1905, date of application in U.S.)* 

7,067 E. WREINTRAUE. Rectifying alternating currente. (Date applied 
for, March 25, 1905, date of application in U.S.)* 


March 24, 1904. 
7,075 W. R. Borrows and T. Lyons. Primary battery. 
„118 C. MackINTOSH. Electrical emergency railway brake. 
129 C. G. Bux. Telegraphic signal systems.“ 


March 25, 1904. 
„197 E. G. Harcourt. Electric bells. 
„208 G. WzsTINGBOUSE and L. M. AsPINWALL. Controlling systems for 
electric motors. (Date applied for, May 1, 1903, date of applica- 
tion in U.S.)* 
7,209 G. H. Grisson. Multi-voltage electric generators. (Date applied fo~, 
April 4, 1903, date of application in U.S.)* 
7,211 L. RoBiNsoN & Co. (LTD.) and E. GARSIDE. Apparatus for control of 
switches. 
7,217 F. R. Simms. 


Filaments and manufac- 


Electro-depositing 


(Date 


J“: 


As 


Magneto.-electric machines. 


7,238 J. G. LonRAIN (Societé Ceramica Richard-Giuori, Italy). Electric 
insulators. * : 
March 26, 1904. 
27,0444 G. G. M. HABDINGHAM (Electric Boat Co, U. S.). Secondary 


batteries. (Date applied for, Dec. 10, 1803.) “ 

27,0448 G. G. M. HARDINGHAM (Electric Boat Co., U.S.). Steering gear 
adapted for use in ships or boats. (Date applied for, Dec. 10, 1903.) “ 

27,044c G. G. M. HaBDrINGHAM (Electric Boat Co., U. S.). Observation 
apparatus adapted for use in submarine or submergible boate. 
dc applied for, Dec. 10, 1903.)* 

27,044p G. G. M. HARDINGHAM (Electric Boat Co., U.S.). 
ing apparutue. (Date applied for, Dec. 10, 1903.)* 

7,245 H. M. Satmony. Electric bella. 

7,247 L. R. Lee. Manchester. Sealing of electrical conductors. 

7,249 L. R. Les. Manchester. Fuse boxes, junction boxes, &c. 

7,267 V. BoRNAND. Birmingkam. Switches. 

7,293 ALBANY Mra. Co. and F. LAMPLOUGH. Sparking plug. 

7,298 R. FLzuMiNG. Arc lamp electrodes. (Date applied for, March 26, 
1903, date of application in U.S.)* 

7,299 J. T. H. DEMPSTER. Are light eiectrodes and method of making 
same. (Date applied for, March 26, 1903, date of application in 
U.S.)“ 

7,504 G. E. Garreg. Method of and apparatus for administering “ cold 
light ” electric baths. 

March 28, 1904. 

7,512 H. H. Lake (Luigi Risso, Italy). Lightniog arresters. 

7. 318 E. HAsLAM. Derby. Pendant chains for carryiog electrical fittings. 

7,324 W.H.PiLLANs. Dundee. Fire alarms or detectors. 

7,325 G. HiaGINBOTHAM. Manchester. Electrical apparatus for timing 

speed of vehicles over a measured distance. 

7,327 Bnrrieg GaLvanic Matar Pacgine Co. (Galvanischen Metall-papier- 
Fabrik Actien-Geeellschaft, Germany). Preparation of dynamo 
brushee 

7,949 H. Fo6TEB, Jun. Electrical communicators. 


March 29, 1904. 
Scarborough. Hydrometer for use with storage 


T: rredo eject- 


7,418 J. HUTTON. 
batteries. 

7,428 J. P. Tixnxkr and J. MaLons. Dublin. Apparatus for moving elec- 
trically the points on electric tramways and railwaye. 

7,429 L. M. WATRRHOUSB and THE SiMPLEX STEEL Cuonpuit Co. Liver- 
pool Metallic conduits for electric light cables and the like. 

7,489 G. E. GAlrEE. X-ray apparatus. 

7,497 J. J. RATHBONE and E. R. Smits. Arc lamps. 

7. 505 W. R. MACDONALD and G. E. Hzyr-Di4. Electric fuses. 


March 30, 1904. 


7,526 H. Pierer. Birmingham. Vehicles propelled by electro-engines. 
7,527 H. Pierer. Birmingham. Electro-engine vehicles. 
7,643 W. E. WALMSLEY. Liverpool. Signalliag, and for controlling the 


electrification of conductor rails on railways. 
7,562 C. NoMDEDEN. Arc lamps. (Date applied for, April 11, 1903, date of 
application in France.)" 


7,584 A. H. Lucas and T. GREENFIELD. Overhead wires or conductors of 
electric tramways and the like, and supporta for same. 

7,586 I. Krtsgz. Submarine telegraphy. 

7,610 C. E. Foster, E. R. GROTE an W. C. ELY. Arc lamps. 

7,614 F. J. Beaumont and W. M. STILL. Appaiatus for generating and 
applying electricity on railway and other vehicles. 


March 31, 1904. 


7,627 E. W. Sanpers. Electroliers, gas aud oil pendants, and the like. 
7,605 L. R. Les. Manchester. Fuses, 

7,660 H. C. Levis (G.E. Co, U.S). Are lampe. 

7,661, 7,662 and 7,663 E. A.  CORALAN (G.E. Co, U. S.). Are lamps. 

7.676 J. H. Les. Telepbonic communication. 

7,681 D. MacRENZIE. Wire coiling devices.“ 

7,684 H. LErrNER. By fleet. Combined hat rack and electric light bracket. 
7,685 H. Leitner. By fleet. Light diffuser for incandescent lights. 
7,702 W. Broan. Electric toy motor. 


(Date applied for, October 5, 

1905. date of application in U. S.)“ | 

7,710 C. E. Foster, E. R. Gnors and M. V. ELY. Arc lamp». 

7,755 VEREINIGTE MASCHIXENFABRIK AUGSBURG UK D MASCHINENBAUGESELL- 
SCHAFT NURNBERG, A.-G. Liverpool Electric igniting device fur 
explosion engines. (Date applied for, Oct. 19, 1905, date of 
application in Germany.)* 


April 2, 1904. 

7,742 G. D. A. Parr. Leeds.  Electro-mechanical apparatos for auto- 
matically operating shunting points on electric tramways and 
railways. 

7,748 G. CuisHoLtm. Birmingham. Electric light switches and the like. 

7.755 T. McVey. Glasgow. Adjustable platform and ladder for trim- 
ming arc lamy s. 

7,775 F. H. GLzw. Instrumente for rendering visible the luminous effects 

produced by radio-active substances. 

7,807 J. L. La Cour and T. RicH. Machines for the transformation and 
generation of electric currents and ene 

7,812 Improvep Evectric Glow Lamp Co. and N. WATSHAM. S ipporting 
and lowering arc lamps or other hanging weigh' s. 

7,814 C. Baugr (George Edmund Dutertre and Marie Francois André 
Nodet, France). Electric roasting by incandescerce and various 
applications thereof by means of luminous or radiating tubes 
having combined calorific effecta.* 


SPECIFICATIONS PUBLISHED. 


NoTE.— All specifications can be obtained at the uniform price of 8d. each. 


1903. 

6,651 SHARMAN. Production and application of high-frequency currents. 

6,8994 Tur Temperature alarms, (Date applied for March 25, 
1 

7,719 HowELL.'- Creation and multiplication of electricity. 

8,971 SnHEPHERD. Electric heating of curling irons and tbe like. 

9,408 Antom. Apparatus for the transmission of electrical energy. 

9,551 BovurT (Continental Turbine Co.). Electric governors for elastic 
fluid turbines, 

9,552 Hargis. Controlling the lighting and extinguishing of gar, the flow 
of fluids or the supply of electric energy at predetermined times. 

9,604 MawnsLEY. Dynamo-electric machinery. 

9,725 DoNLEVT. Typewriters, calculating machines, recording instru. 

ments, &c. 

9821 HILL and Sm Hiram MAXIM ELECTRICAL AND ENGINEERING Co. 
Device for locking incandescent lamps to their holders. 

9,951 BRANDER. Central energy telephone systems. 

9,990 Fynn. Electric motors and generators. 

9,993 GERRETSEN. Lightning discharger. 

9,998 NORBALLE and FULKES. Arc lamps. | 

10,071 Justice (Morse). Actuating mechanism for secondary electric 
clocks and other interraittingly electrically -impelled apparatue. 

10,207 Bray, MABEHAM, Reiss and Bray, MARKHAM AND Reiss (Lrp.). 
Switches. 

10,584 OprPzNHEIMER (A.G. Mix and Genest). Electric light switches 
operated by opening of doors, windows, &c. 

10,667 Brown. Electric conductors or cables. 

11,645 CABOLAN (G.E. Co., U. S.). Recording instruments. 

11,729 CAROLAM (G.E. Co., U.S.). Winding forms for coils. 

12,146 EoksTEIN and ANGOLD. Maulti-carbon arc lampe. 

15,674 SHEEHY and CurrPHEY. Electric selecting and signalling systems 
for communicating between a central and eub.stations and for 
performing various operations at such sub-stations. 

15,911 RBYNDERS, AUEL, ALEXANDER and SrURRIER. Automatic circuit- 
breakers. 

15,951 FEILDER and GERARD. Secondary batteries. 

14,067 Inric. Automatically rever:ible dynamo to give a constant voltage 
irrespective of speed. 

14,166 Le TALL (Cooper-Hewitt Electric Co.). 

14,170 Le TALL (Cooper-Hewitt Electric Co.). 
vapour electric apparatus. 

14,171 Le TaLL (Cooper-Hewitt Electric Co.). 
apparatus. 

14,223 Burton. Electro-pneumatic action for organa. 

14,375 SrguENs BROTHERS & Co. and FERREIRA. Illumination of railway 
signals by incandescent lampr. 

14,375 sere and NicHOLsoN. Switches for use with selective electric 

ling apparatus 

14,598 AROLAN (GE. Co., U.S.). 


Vapour electric apparatus. 
Starting mcane for gas cr 


Gas or vapour electric 


Electric motor-driven machine tools. 
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14,877 EcksrBIN and WHITE. Mounting electrical fittings in metal cases. 

14,908 PrestwioH and LRA. Electric contacts. 

15,746 Guxsr, KEEN AND NETTLEFOLD (LTD.) and SYMONS. 

17,232 Stevens. Terminal holders for wires, leads or cables. 

17,431 Savetsonn. Electric connections for railway trains. 

20,128 LAMMR. Electric lighting. (Date applied for, Sept 29, 1902.) 

20,926 MULLER. Electric current transformer. 

22,388 HowonTH (Turchi and Brunó) Apparatus for enabling telephonic 
and telegraphic messages to be transmitted over the same line wire. 

23,548 Jox xs and Smita. Electric lamp pendante. 

25,567 Morck. Process and apparatus for producing a shifting of phase 
of 90deg. in alternating-current meters. 

26,242 SIEMENS BROTHERS & Co. (United Telpherage Co.) Telphers. 

26,2424 Siemens BROTHERS & Co. (United Telpherage Co.). Controlling 
vebicles propelled electrically from a distance. (Date applied for, 
Dec. 1, 1903.) 

26,595 SCHAFFLER RESTE GLOSSL and JILEK. Electric igniting apparatus. 

26,773 CARBONE. Arc lamp with convergent downwardly directed cartons. 

26,848 FAIRWEATHER (Stromberg Carlson Telephone Mfg.Co.). Telephone 
systems. 

21,153 1 Electric signalling apparatus. 

28,051 LINCOLN. Synchronising apparatus for dynamo-electric macbines. 
(Date applied for Dec. 29, 1902.) 

28,700 Ruam. Telegraphy. 

28,782 Eimer. Electric sectional furnaces. (Date applied for May 28, 1903.) 


1904. 
124 BARBARA. Electrically transmitting receiving aud checking signals. 
1,258 Tirrany and Van INwacen. Electric clocks. 
2,494 FRIEDLANDER. Shields for X-ray and like tubes. 
for, March 9, 1903.) 

3,385 Morray. Automatic telegraph transmitter. 

3,660 Hennic. Magneto-electric ignition gear for internal combustion 
engines. 

4,075 and 5,227 DouLToN and Morris. 
ductor rails of electric railways. 

4,413 SPALDING. Switches. 

4,590 EcksTEIN and BELL. "Telephone indicator switchboard. 

6,355 GENERAL CowTBACTS Co., Cook and CHIPPERFIELD. 
for switches. 

6,678 ANpERsON. Electrical conductors and coils. 
Apiil 30, 1903.) 

7,209 Gipson. Multi-voltage electric generators. 
April 4, 1903.) 

7,238 LORBAIN (Soc. Ceramica Richard-Ginori). 

7,505 Erzs. Tellurians. 

7,821 British GALVA UIC METAL Packtna Co. (Galvanischen Metall 
Papier- Fabrik A.G ). Preparation of dynamo brushes. 

7,702 BuoaD. Electric toy motors. (Date applied for Oct. 5, 1903.) 


Arc lamps. 


(Date applied 


Supports and guards for con- 


Strut-piece 
(Date applied for 
(Date applied for, 


Insulators. 


COMPANIES’ MEETINGS AND REPORTS. 


Sey 


West African Telegraph Co. (Ltd.). 


The nineteenth ordinary general meeting was held yesterday (Thurs- 
day), the Marquess of TWEEDDALE, K.T., presiding. 

The SECRETARY (Mr. John Cambrook) read the notice calling the 
meeting and the report of the auditors. 

The CHAIRMAN then said: The gross revenue for the year under 
review amounted to £62,514. This, however, includes an amount of 
£1,321 for interest on reserve fund investments hitherto carried to the 
reserve fund, but which it has now been decided to introduce into the 
revenue account. That has been done this year and it will also be 
done in the future. Deducting this amount, the gross revenue was 
£61,193, as against £70,399 for the year 1902, or a decrease of £9,206. 
This decrease is due, in the first instance, to the readjustment of the 
proportions of the South African Joint Purse, in consequence of which 
this Company now receives a smaller share than heretofore, and also to 
the loss of traffic with the French stations which were taken over by the 
French Government under the arrangement which I fully explained to 
you at our last general meeting. With regard to the expenses, 
it is difficult to attempt any comparison as between the present 
year and the year 1902 for the rearon that the withdrawal of 
the French stations from this Company’s system has naturally caused 
a considerable reduction in the items of expenses under practically 
every head. Repairs to cables shows an increase of £1,125. I may 
state in this connection that we have been very fortunate as regards the 
year 1903 in not having been put to any expense whatever in maintain- 
ing in a state of electrical efficiency those cables which were sold to the 
French Government in 1902, but I would point out that such a favour- 
able state of things cannot be expected to continue for the period of two 
years during which this Company is pledged to maintain those cables; in 
fact, there has already been incurred some expense for euch repairs during 
the present year. Income-tax shows an increase of £1,004, due to the 
improved financial condition of the Company. The result of the year’s 
working shows a profit of £37,127, and, after providing £1,459 for 
income-tax, placing £25,000 to reserve, and allowing for an interim 
dividend paid in January last, your Directors are able to recommend a 
final dividend of 3 per cent., making 4 per cent. for the year, leaving 
£2,663 to be carried forward to next account. The sum placed to reserve 
is large, but not larger than is deemed advisable having regard to the age 


of our cables, to the prospective termination of the Portuguese guarantee, 
and to our obligations under our agreement with the French Govern- 
ment, which I have referred to, and which will come to an end in 
another year. I think that the result I have laid before you will be 
considered eminently satisfactory. I now move the adoption of the 
report and accounts. 

The motion was carried unanimously. The Hon. A. G. Brodrick was 
re-elected a director, and the retiring auditors (Messrs. Deloitte, Dever, 
Griffiths & Co.) were reappointed. A vote of thanks to the chairman 
and directors terminated the proceedings. 


India Rubber, Gutta Percha and Telegraph Works 


Co. (Ltd.) 


The half-yearly meeting was held at the company's offices, 106, 
Cannon-street, London, E.C., on Tuesday, under the presidency of the 
Hon. Henry MARSHAM. 

The SECRETARY (Mr. A. P. Crouch) having read the notice convening 
the meeting, l 

The CHAIRMAN said : Since the last meeting in December we have 
had no large contract which calls for special notice. Our cable ships 
have had their share of repairing work, the Buccaneer " being employed 
at the end of last year by the Commercial Cable Co., while at the begin- 
ning of this year the Dacia" was chartered by the Post Office for about 
34 months for work round the coasts of England and Ireland. This 
latter ship is now engaged in repairing the Atlantic cable of the Direct 
United States Co. With regard to cable manufacture, our machines 
have been busy with an order for £00 miles which was shipped and 
despatched about a month ago. In addition to this cable we have had 
small orders from the British and Norwegian Governments, and from one 
or two companies. The Spanish Government asked for tenders for the 
laying of cables in the Mediterranean and between Spain and the Canary 
Islands. This tender entailed financial arrangements of considerable 
magnitude, as the Spanish Government has adopted a system of paying 
by annuities during a period of 25 years, and the board considered 
that, under the conditions offered, they were not justified in tender- 
ing, although the relations the company has had with the Spanish 
Government in past yeara have always been agreeable. We have 
added another to the small electrical installations we practically 
finance, and the board believe that these businesses, which pay their 
their expenses and their debenture charges and leave a small surplus, 
will show some further development. The board have decided to issue 
£100,000 of 43 per cent. second debentures. These will be unified with 
the existing first mortgage debentures when the latter come forward for 
renewal. I now move that an interim dividend of 24 per cent. (5s. per 
share), tax free, be declared. 

The motion was carried unanimously. 

Prior to the holding of an extraordinary meeting, the chairman 
remarked that he had been spending some months in Japan, and had 
learned from electrical engineers and manufacturers in that country that 
the manufactures of the Silvertown Company ranked very high, especially 
in regard to insulated cables. The Japanese were themselves carrying 
on similar work, but feebly; they had, however, made a beginning in 
endeavouring to make cables. 

At the extraordinary meeting which followed, the articles of associa- 
tion, as amended by the board, were approved, and a vote of thanks to 
the chairman and directors terminated the proceedings. 


BUENOS AYRES GRAND NATIONAL TRAMWAYS CO. (LTD.)—The 
directors’ report states that a 55-year concession for the electrification of 
the system has been obtained from the municipality. To meet the cost 
of the conversion, £300,000 conversion debenture stock had been issued. 
A concession for the electrification of the Nueva system has also been 
obtained on identical terms and the Nueva Company bas made a corre- 
sponding issue of £150,000 of similar stock. 


CAPE ASBESTOS CO. (LTD.)—The directors’ report states that during 
the greater part of the past year there was no break in the severe drought 
which devastated Griqualand West, in which the company's properties 
are situated. The working conditions at the mines remained in the 
same unsatisfactory state as before, and the supply of blue crude con- 
tinued to be inadequate. The year's result has been disappointing, 
owing to these causes and also to the low prices for white asbestos goods 
ruling in 1903. After writing off £802 for depreciation of machinery, 
plant, buildings, &c., the loss for the year amounted to £5,894. The 
unprecedented drought of three years has at last been broken, and in con- 
sequence better facilities for transport and for obtaining native labour are 
now available. The good demand for the company’s specialities and 
manufactured articles in blue asbestos continues. 


MEXICO ELECTRIC TRAMWAYS (LTD.) — At the meeting last week, the 
chairman (Sir C. Euan-Smith, K.C.B.) said, owing to the rapid develop- 
ment of the traffic, they had found it nezessary to order a considerable 
addition to their rolling stock, and had already added another unit to 
their power station. Last autumn they invited Mr. W. B. Rommel, 
tramway and ele-trical engineer, to proceed to Mexico to report as to the 
advisability of certain changes which the directors had in contemplation, 
and during his visit he was able to carry out inany improvements. Mr. 
Ludwig Breitmeyer (a director) also paid a short visit to Mexico to assist 
Mr. Rommel, and those gentlemen had concluded the purchase of con- 
trolling interest in the Banos Line Company, the only section of tramwavs 
in Mexico which remained out of their control, and which presented 
possibilities of competition. Mr, Clegg had resigned his position as 
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general manager, and was succeeded on April 4 by Mr. W. W. Wheatly, 
of New York. 

UNITED RIVER PLATE TELEPHONE CO. (LTD.)—The directors’ report 
for the year ended March 31 last shows gross receipts (in sterling) in the 
River Plate £134,824. 4s. 1d. against £124,470. 6s. 11d. for last year. Deduct- 
ing interest and interim dividends paid and adding interest received, &c., 
there is a profit of £39,215. 3s. 8d., added to £3,713. 11s. 3d. brought 
forward, making £42,928. 14s. 11d. £10,000 is put to reserve for renewal 
of plant and £15,000 to general reserve, and the directors recommend a 
final dividend of 5 per cent. on the ordinary shares, making 8 per cent. 
for the year (tax free), the balance carried forward being £3,428. 14s. 11d. 
To provide for continued expansion of the business it is proposed to 
increase the authorised capital by an early issue of £60,000 in ordinary 
shares, which will be offered to the ordinary shareholders. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


—_—_——_——————— 


CUTTING BROS. (LTD.) (81,178).—Reg. June 8, capital £6,000 in 
£10 shares, to acquire business of electrical engineers now carried on b 
Cutting Bros., of Derby and London, to adopt an agreement with C. H. 
Cutting and G. H. Cutting, and to carry on the business of electrical 
engineers and contractors, electricians, manufacturers of and dealers in 
all apparatus used in generation, distribution, supply, accumulation and 
employment of electricity, mechanical and ventilating engineers, &c. The 
first directors: C. H. Cutting and G. H. Cutting. Reg. office: 165, 
Parliament-street, Derby. 


LONDON ELECTRON WORKS CO. (LTD.) (81,209).— Reg. June 10, capital 
£26,000 in £10 shares, to acquire and take over as a going concern the 
business of a metallurgist and electro. chemist carried on by A. de Back 
as the London Electron Works Co., and to carry on the business of iron, 
steel, tin, lead, brass and general metal masters, founders, smelters, 
engineers, smiths, metallurgists, electrical and electro-chemical engi- 
neers, chemists, &c. First directors are A. de Back and Dr. T. Zettel. 


MORTGAGES AND CHARGES. 


NORTHERN COUNTIES ELECTRICITY SUPPLY CO. (LTD.) Issue on 
June 3 of mortgage debenture for £5,000, part of a series created 
Feb. 18, 1904, to secure £100,000, charged on company's undertaking 
and property, present and future, except uncalled capital. Holders, 
T. E. Hodgkin and J. W. B. Pease. No trustees. Previously issued of 
same series, £20,600. 

PERTH ELECTRIC TRAMWAYS (LTD.)—Trust deed dated Dec. 30, to 
secure £50,000 debentures created Dec. 22, 1903, has been registered. 
Property charged, company’s undertaking and property, present and 
future, including uncalled capital. Trustees, Lord Arthur Butler and 
J. S. Austen. 

VAUGHAN, BROWN & CO. (LTD.)—Debenture dated May 21, 1904, to 
secure £250, charged on company’s undertaking and property, present 
and future, including uncalled capital, has been registered. Holder, 
T. W. Vaughan. 


CITY NOTES. 


— 


MEMORANDA. —Bank rate 3 per cent. (sinze April 21, 1904). Price of 
silver 25,5d. per oz. (June 16). Consols 903-907 for money, 907 — 
90,5, for account; 24 per cent. annuities 894— 892 (June 16). Consols Pay 
Day, July 1; Stocks and Shares Continuation Days, June 27 and July 2; 
Ticket Days, June 28 and July 13; Pay Days, June 29 and July 14; 
Mining Share Carry-over Days, June 25 and July 11. 


AFRICAN DIRECT TELEGRAPH CO. (LTD.)—The coupons on this com- 
pany's 4 per cent. mortgage debentures due July 1 will be paid at Parr’s 
Bank, Bartholomew-lane, London, E.C. The debenture register will be 
closed from 24th to 30th inst. inclusive. 


ELECTRIC AND GENERAL INVESTMENT CO. (LTD.)— The transfer books 
and register of members will be closed from 22nd inst. to July 6 inclusive. 


MOTOR MANUFACTURING CO. (LTD.)—The secretary states that the 
recent appointment of a receiver and manager was made with the consent 
of the directors ; that the company is able to meet its liabilities if time is 
given, as its debts (mostly of recent date) amount only to between £8,000 
and £9,000, exclusive of debentures, and that the company has £10,000 
worth of orders in hand. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed June 22 a special settling day in and have granted a quotation 
to £250,000 44 per cent. second debenture stock of the British Electric 
Traction Co. (Ltd.) and have also ordered further issues of 50,000 £1 
fully-paid ordinary and 50,000 £1 fully-paid 7 per cent. cumulative 
preference shares of the Electrolytic Alkali Co. (Ltd.) to be quoted. The 
committee have been asked to appoint special settling days in and grant 
quotations to 120,000 £5 fully-paid ordinary shares of the 4nglo- Argentine 
Tramways Co. (Ltd.) and 6,135 £1 fully-paid ordinary and 38,000 £1 
fully-paid vendors’ ordinary shares of the Rhodes Electrical Mfg. Co. 
(Ltd.) and also to allow a further issue of 1,235 £10 fully-paid ordinary 
shares of the British Electric Traction Co. (Ltd.) and £3,599,200 5 per 
cent. profit-sharing secured notes (8,450 of £100, 1,111 of £200, 774 of 
£500 and 2,145 of £1,000 each) in lieu of fully-paid provisional certificates 
of the Underground Electric Railways Co. of London (Ltd.) to be quoted. 


R. WAYGOOD & CO. (LTD.)—For the year ended March 31 the profits, 
including £4,949 brought forward, amounted to £31,821. After placing 
£2,600 to reserve, and writing £500 off patents, a final dividend is recom. 
mended at the rate of 18 per cent. per annum (making 9 per cent. for the 
year) on the ordinary shares. £6,074 is carried forward. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


1 Week g | 2 | AGGREGATE. 
ended 3 (a) Fo. oi Amount. Ino. or 
| — iweeks, CT | Deo. (a) 
£ 5. — 
Aberdeen Oorporation ...... June 11 213 | + 252 | 17 He + 522 
2 %% %% %%% % 9% „ Soe ccesooacsese ee 389 - 91 | TT 
Barnsl ecco22000900000009090 ee „%%“ ITI 8 153 = 164 22 8, == 289 
Bath Electric Trams, Ltd.“ „ 8 671 TEM 18,115 m 
Barrow . . . .. . . . . . . . ( 1 8 192 + 107 17 2,659 + 1,625 
Bexley District Council... „ 1 B „ % 5 | 50 | v 
Birmingham Corporation..| „ 11 260 9 6.471 . 
Birmingham Tramways Co.“ „ 11 5,589 + 592 28 | 122,085 ‘4+ 7.045 
Blackburn ration. ... „ 18 1.032 T 187 11 10418 + 660 
Blackpool ration ...... » 9 840 | + 65 | 10 8,788 + 668 
5 and eet wood... i n 585 - d 24 gais 5 E 
t.Anne' ytham 4 — 0 + » 
Bolton Corporation cass: „ 12 180|- 114 11 20.110 |jt igs 
Bournemouth Oorporation.| „ 8 1,098 |+ 45 110 11,098 |+ 504 
Bradford Corporation ..... „ 11 4,796 | + 1.188 10 47,122 i+ 4 987 
Brighton Corporation ...... » 12 y3 |+ 72, 10 9,562 | - 54 
Brisbane Tramways ......... April 27 9,830 | + 114, 17 764 184 
Bristol Trams & .. June 10 5,118 + 996! 8 | 16492 — 9181 
e ee 
Burn ee al Gf aa |. ael „ 8,545 m 
i 5 Oo....... 1 n 105 + R940 y us CRIME 
rne-Redruth ......... i + 8 : - 7 
Corporation . „ li! 2,086 + 112 10 | 21067 6502 
Carlisle Tram Co 5 11 208 | + 8 93 4, + 272 
norm m cu Uu. e 
e ee 79 + + , 
Cig a ponia Tondon Biye) n laj s$m i M | True ^o ian 
‘ 559| - 118 i z 
Darwen ration ......... „ 10 27/4 7 10 9.986 |. 156 
Dover Corporation...) 2 11 gel 14 at | mi» (t 182 
over ration... „ — 2182 |- 
Dublin & Lucan Railway... 8 12 | 17% | + 1 24 | 2898 j+ 207 
uthern trict... 227 | + 185 
77. comer eae a 
ey urbridge......... 8 787 | - 861 23 17,768 |+ 1 
Dundee Corporation „ 8 sml+ 8 na s 
Gateshead & Dist, Trama] " 6 — m5 | 128 22 18.302 lo Gas 
en ; - 3 
9 Corporation i H 10 + 846 i 25,971 | - 2,716 
***0000009»0 900 30009009299 9, eee | oe 
Gravesend — Northfleet...... „ 3 27 178 | 22 | 6,167 . 608 
Gt. Northern & City Rly...| „, 11 908 : 7 15,769 id 
| | 
Greenock & Port Glasgow.. „ 3, 6T + 6 22 11,144 * 659 
AX Corporation M eve wee 285 ace 
Hartlepool ways » 8 804 | - 142 2 5, 888 + 571 
Huddersfield ....... „ „ 11 1,304 + 186 10 13,572 4 194 
Hull Corporation „ 11 208|- 3866 10 | 21858 |+ 2,216 
Ilford District Council ...... » 1l 495|-- 99. 11 5,074 4 496 
Ilkeston Corporation......... » 8 189 | - 8: | "s | " 
Ipswich Corporation......... » 1l 489 E | 10 4,906 , 
Isle of Thanet Co. ............ » 11 648 | + . m 
miner ster & District... » 8 119 - 178 5 2444 - 124 
on : 8 4 95 4, PE 
Lanarkshire Trams Cd. „ 9| 180 98 | 13.926 : 
Leeds Corporation... ......... „ 11 5,990 + 571 12 63,784 |+ 8,527 
Leicester Corporation ...... „ 11 1,086 a 4 4,508 e. 
Liverpool Corporation ...... „ 4| 10,881 1176 | 28 | 296,981 |+ 8,676 
0000 55 14 anes & | $$ [1d f 150 
on Council. „, : — § 105,411 |+ 15,286 
Lowestoft..................... s. uc 177 as «46 8, m 
Manchester Corporation » 11 19,559 | + 1,194| 10 | 122,176 |+ 1,875 
Mersey Railway ............... » 11 1,892 | + 169 84,127 |+ 7,095 
Merthyr . ú 8 901 | - 07 | 22 4,886 | + 166 
Middleton .. . . . s 8 621 + 88 22 6498 | + 193 
lee 3 esse] n i 194 | + 2| 11 1,92 |+ 114 
e yj ITE 5 
woastl Corp „» 1 8,722 + 115 93 | 81,551 |+ 10,153 
Newport (Mon.) . .. . MET t| ＋ 140 | 10 5,237 |+ 1,924 
Oldham, Ashton n Hyde. „ 8 693 | - 118 21 11,623 |- 650 
am Corporation....... , Ses ss - " 
Perth (W. A.) Elec. Trams. „ 10 1,316 | + 153 98 | 81,071 |+ 416 
e POUR. e : 143 | - 29 9,998 |- 1 
Poole and District............- „ 8| 306 — 192 :2 5,894 5 
e Corporation. „ 1 i . + 01 111 Stee + rae 
otterles ............ . .. . . . i i — 22 A + 2,785 
ing Corporation.... ... „ 9 686 " | E : 
Rochdale Corporation . „ 18 138 18 i 1496 |- 1557 
Rothesay ......... .. .. .. „ 8 110 - 833 99 1,602 |+ 19 
Salford Corporation. ) 18; 4,067 + 684; Jl 48,573 |+ 4,479 
Sheerness ......... ˖ ˖ :. „o 1 65 - 65, 22 1,100 |- 869 
Sheffield Corporation „ 12 4,612 + £590 511 52,408 |+ 1,637 
55 5 ii 4 e - m | oes wes ese 
u orporation ...... : 398 | + 10 8,050 144 
Southport Tramways ...... „ 3 462] - 216 92 6, 1 490 
S. Staffordshire Tram. „ 3 712 - 900 2 17,166 — 503 
Stockport Corporation...... » 10 664 + 251 10 5,988 |+ 2,453 
5 Corporation.. „ 12 E + 51 10 12,955 |+ 805 
a 8 526 | - 194 22 11,095 |+ 702 
Taunton Trams ............... $ 8 58| - 37 22 1,122 |- 96 
Tynemouth and District... „ 3 317 - 314 22 5,801 — 818 
Tyneside Trams Co the n " | T 
NAM District Council. „„ 11 7601 | + 64 510 7,427 |+ 250 
Warrington Corporation.“ „ 9 3239 1s 10 | 8148 
3 Ham ä 1 » 9 1., 126 is | 15 9,878 e 
eston-super-Mare ......... 18 1 119 — 178 22 1195 |- 70 
Wigan Corporation ......... 1 si - dis s e 
pena NAME NE re EE 
—— .. ; + 17 + : 
Wrerham.. . . ... . .. . i „ 3 | 106 | - 97, 22 2397 |- 250 
Yorkshire Woollen iini „5 3 | 569 | - 28 $2 | 12,402 |+ 5,967 


— ——6ĩ 


. (a) These comparisons are with the correspon od last year, 
“Partly electrical. 1 Minus 8 days,  :Minus2days. 1 Tess days. § Plus 2 days. 
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* f SHARE LIST. 


Price — — = Price z f 
3 E NAME, AES T NAME. Wed., 5 
5 June ib. JUK15 June 15. E 
a 
| mo igh- |t 
ELECTRIC RAILWAYS,TRAMWAYS,&o. £s 2 t. an TELEPHONES. £ s. d. y 
2/6 | Anglo-Arg’tine Sh(1t0260,007)5%Cm.Pf.| 5 —5ł} | 4 15 Er April, Oct | ot El 5| 8/0 | Chili Telephone (fully paid, ..........-.. —54 |514 S8 August 
St. 6% | Do. Permanent 6% Deb. Stock ........ 131 —186 4 9 6 i 84 | s 1| 74 | Monte Video Telephone Ord, ........ —} 8 5 
Bt. |84/2 | Auckland Elec. Trams 5% Deb. (red.) 98 —100 A T E | 994 [St. 6% | National Co. Pref. Stock ...... 8 885% 104 —106 5 13 3 105 Li 
10| 6/0 |tBarcelona Lem | PE 7 —8 315 0 es 7 "yv Bt.| 6% Do. pe POOR en e . 86 —89 5 12 4 "ya 88 i 
5 Do. 6Y Cum. Fre. sa halons 9 310 5 0 0 50 „ [|| 10| % s Do. per Cent. Cum. Ist Pref......... 11 —13 4 12 4 Feb, Aug 122 
| 44%| Do. 44% Deb. Stock (red.) ... — eess.| 92 —O7 | 414 9 ve ee | ‘es 10| 6/0 | Do. Maas Cent. Cum. 2nd Pref. ...... 10 —13 |4 12 4 | Feb, Aug 
5 Do. 6 per Cent. Debs.. 45360224] 20 08. Ip 1-9 = eas PA 5| 2/6 | Do. 5 per Cent. Non-Cum. 8rd Pref..| 5 —51 | 415 3 | Feb, Aug 
Bath Elec. Trams Pref. Ord... — 24— 12 T - 2 . |[| Bt. Y * Do. Deb. Stock 34 pee Cent. (red.). 98 —100 3 11 0 | June, Dec | 983 
Do, 57 Cum. Pref. ... —1 vs T és .. St. 4% | Do. 4 per Cent. Deb. Stock (red.). 108 —105 | 317 0 in 1044 
x Brisbane Electric Trams. Invest. rd. 14—2 * W $ | E pis Do. Prov.Certs,70%tobepd.| 29 —81 mee Cn E 
6 | Do. r Cent. Cum. Prei. 517 8 ja 4 xs 1| 0/87 Oriental . . . ... . . . . . . H-1 6 6 8 April, Oct| .. 
X| Do. 43 per Cent. Deb. Prov. Certs. ...| 98 —1083 4 9 1 4 100 | 99 1| 0/7} | Do. 6 per Cent. Cum. Pref. . i" l —1à |6 4 6 $e 
8 Bristol — and Carriage Ord... 184—194 4 2 1 Feb, Aug wi os 5| 3/0 | United River Plate . 5 7 8 July (i 
4 Do, ee Pref, (fully paid) .. ..| 10$—1 817 8 55 ay) ee 5| 2/6 y, Mo. dei Cent. Cum. Pref. Bey 11505 415 8 June, Dec 
: 67 . * 2 bs n ae =e : 75 : Feb, Aug 2: 1063 St. 5% er ce n. UPPL isi OPEM 108 4 15 10 | June, Dec 
„ ritish Columbia Elec. Riwy. De — es 10 
5 Do, Pref, Ord. 8 See 98 —101 4 19 0 5 e rk. m xata RUE Im UA. prt rd. (t. p. N "T 2 * 
5 Do. 5% Cum. Perp. Pref. .......... 104—102 | 5 11 7 * 1043) JO] 1 0/82 Do. reer 14-18 5 1 9 or J 
%| Do. 44 per Cent. at Mert. den shies 102%—104%| 4 6 7 zs 103 .. |] St.) 447 | Do. 4 Ist Db. Toth Prv. Sts. rd. Kon. 120 —125 | 8 12 0 e 5 
4% Do. Vancouver Power Debs... ..| 98 —101 |4 9 1 100 T 1016/0 | Bournemouth & Poole Elec. Sup. Ord.| 114—121 | 6 8 0 ge * 
6/0 | British Electric Traction Ord.......... „ 10 —103 7 12 5 a 1 10 10| 4/6 | Do. 4} per Cent. Cum. Pref ............ 91—1 469 Ps * 
6/0 | Do. 6 per Cent. Cum, Pref. ............ 103—114 |5 6 6 |Feb, Aug | 11 | 19 10| 6/0 | Do. 67 Cum. Second Pref. ........... 101—111 5 4 4 A à 
5/0 | Do. 5 per Cent. Perpetual Debs ..... 116 —3119 | 4 6 3 — 1174 1163 St. 44% Do. 43 per Cent. Deb. Stock (red.) .. 101 —104 | 4 6 7 - WM 
3 — yres and Belgrano Ord........ 21—3 5 0 0 sb ELE 5| .. | Bromley (Kent) El. Lt. & Power Shares E4-6 ‘3 s „ 
8/0 | De. 72 ' A" Cum. Pret...... —5 5 4 4 ES 92 Bt. | 44% | Do. Po. lstDebs| 100 —108 4 7 5 ls x 
8/0 Do, € BR Loiissenssso cutencnoscnvatenccsucs ots» 5 —5 5 9 1 € Y T 5 5/6 Brompton & Kensington Elec. Turre 103—11 4 10 0 85 101 x 
| 5x | Do. 6 per Cent. Bebe. . 107 —110 | 412 6 — 109 108 b| 8/6 | Do. 7 per Cent. Pref. ...... eere | 104—104 | 8 5 1 Mar, Sept! .. 
| 5% Do. 57 2nd Deb. Stock Prov. Certs. | 108 —1(6 4 16 8 * 105 |1044 5 4/0 | Calcutta Electric Supply Ord. ........ 7 —à 413 4 ee 74 7 
5% | Buenos ‘Ayres Etec. Trams Co, (1901) St. 4% Central Elec. Sup. Co. 4% Guar. Db. Stock 105 —108 | 8 14 1 is . 
595 Deb. Stk. Ged) n 96 —101 5 0 0 m "- T 5| 4/0 | Charing Cross & Strand ElectrioSup..| 74-8 5 0 0|Feb,Aug| 7i> 1 
3/6 _— rendes sees se 68e. 7 —71 [4 0 0 * 74 RS 5| 2/8 Do. 44 per Cent. Pref. .......... e bj—58 |4 3 6 Feb, Aug 55 | . 
44% | Do. 44% lst Deb. Stock red.) sistat eh. 107 —110 | 4 3 6 1 * rs 5| 9/8 Do. ty Undertaking 44% Om. Pref. 41—5 410 0 " 20 
1/0 | Cape E ectric Tramways Shares 2—23} |711 1 ia 91.2 5 1/7 | Do. Do. (1DuB).. .. . 49-5 » * 41 
4% | Central London Ordinary Stock . . . 92 —95 4 4 2 June, Dec 24} | 234 St. 47 |t Do. 4% Deb. Stock (red.). ese 102 —104 | 8 17 0 8 105 104 
.| 4% | Do. 4 per Cent. Pref. Stock . . 102 —105 | 8 18 0 M Pe ii 5 3/6 | Chelsea Electric Supply Ord...........--- 061—631 |4 1 6|March ..| 68 € 
4% Do. Deferred Stock .................. e». | 88 —80 4 13 0 a 843 | 843 St. | 44% |* 44 per Cent. Deb. Stock (r 205 107 —110 4 8 0 In, Dec. 
4% Do. 4 per Cent. Debs.. .................. 112 —115 | 3 10 6 x oa P 1005 City of London Electric d rd.“ 11 —il} 4 7 0 Feb, Aug |115! 
2/6 | City of Birmingham Trams. 5 % Cm. Pri 41-5 5 0 0 * 10 % | Do. 6 per Cent. Cum. Pref. . . ..... 18 —14 4 5 9 Jan. July 131 | 13 
4% | Do. 4 per Cent. Ist Mort. Debs, ..... 98 —101| 3 19 2 "V .. | «+ st. 5% Do. 5 per Cent. Deb. Stock (red.)..... | 121 —196 | 19 4 In, Dec ..| .. | 
.| 2% | City and South London Rly. Con. Ne 59 —52 |411 4 | Feb, Aug * .. St. 447 Do. 44% 2nd Deb. Stock (red.) .. 101 —104 4 6 7 m (C1 ` 
.| 52 | Do. 6 per Cent. Perp. Pret. (1891) ...| 128 —126 | 4 0 0 | Feb, Aung -- || 10| 4/0 | County of London Elec. Supply Ord.. 74-8) | 414 8 và 8 | 
of BZ | Do, (1898) sees ese 0 120 —123 4 2 2 2 on ae 10| 6/0 | Do. 6 per Cent. Cum. Pretf..,..........-. 1 —12 |5 0 0| Mar, Sept 115. 
| 56% Do, (1901). ood svcsoccecssccvnverscseaccseisaee: 119 —122 | 4 2 10 Ls 1214} | . st. 447 | Do. 44% Deb. Stock (all paid) (red.) 106 —109 4 211 T yd 
| 4% Do. 4per Cent. Perpetual Debs ...... 106 —109 | 318 5| May, Nov | .. .. M St. 4 Do. Second Deb. Stock Prov. Certs. 100 —108 4 8 0 E 10:2 1% 
| 57 | Colombo Trams&Ltg.5% 1st Mt. Db. (rd ) 99 —102 | 4 18 8 = T „st. 57 | Elec. Ltg. & Trac. Co. cf Aust. 5% Debs. 90 —95 E^ 55 VR 
60 | Dublin United Trams. (1896) Ltd., 121—133 4 1 6 T T 58 5 36 | Folkestone Electricity Supply Uo. C — 51—6 411 8 E 
6/0 | Do. 6 pet Cece Pref. . 15 —16 3 15 0 = .. \ st. 4% Do. 44 1st Deb. Stock (red.) .. 100 —103 4 8 0 88 1. 
1/83 | Gt, Northern & City Rly. Prt. Ord. (47) 5 —6 5 0 0 NS i» 55 10 .. | Havana Electricity Co. Shares 941—104 LS — 10 
3/4 Gt. Northern, Piccadilly & Brompton 5 5-0 | Hove Electric Lighting Ord.. 74-8} 5 0 0 is > i 
Ord., Speyer Bros. Scrip Certs. ....| 9 —10 T - .. | «+ [HH St.| 417 | Iof W. Elec Lt. & Fower4] 7 Db. St (red.) 101 —103 4 7 6 de : 
10% |1 Imperial 1ramways R 18 —19 5 5 3 Nar, Sepft es l| .. | Kalgoorlie Elec. Power&Ltg.6% rene 1-1 ze F a. | 
6% t Do. : per Cent. Pref. ........... ++ . . 14 —144 | 4 210 | Mar,Sept| .. 58 5 7/0 | Kensingtn & Knghtsbdge Ord... 12 —13 | 412 4 — 124 
-| 44% |t Do. 4 per Cent. Debs. . . . f. 108 —110 4 1 10 | Jan,July| ..| -- 6| 6% | Do. 6 per Cent. Ist Pref... 63—7 |4 5 9|Jan,July| .. 
2/6 | Isle of" anet Elec. Trams & Lt. 5% P Pi.| 81—4 6 5 0 x .. | - Ist | 4% | Kensingtn.& Kngtbg.Co. &NottingHill 
.| 4% | Do. 4per Cent. Deb. Stock . 90 —98 4 6 0 Ss us ^d. de Co. (Joint Station) 4% Deb. Stck.(red.) 102 —105.| 3 16 6 2 
14% | Liverpool Overhead Railway Ord .... 4|] —44 |3 1 1 Feb, Aug 8| .. | London Electric Supply Ord. . . . 1j1—13 * 2 
5% Do. 5 per Cent. Pref. 10 —104 | 4 15 3 | Feb, Aug * oe i] b| 8/0 Do. 6 per Cent Pref. 3 4j—ti 5 14 6 A= 
|| 4% Do. 4 per Cent. Deb. 99 —101 4 0 0 | Jan, July St. 4% |t Do. 4 per Cent. Ist Mort. Deb, — 93 —96 |4 8 4 Mx, In, S. B 
5/0 | London United Trams. 53 Cum.Pref.| 11 —llj 4 7 0 Xs 11} | 1j, 10 96 | Metropolitan Electric Sup. Ord. ......... 194—903 | 4 5 6 | April, Oct | 2a | 1 
| 4X Do. 47 1st Mort. Deb. Stock. . . . 108 —105 | 217 6 = à 5| 1/44 | Do. 43 per Cent. Cum. Pref....... 5g—58 |4 1 0 x 58 5 
.. | Mersey Con. Ord, Stock.......... HEN m 6 —9 * v c .. Ist. 437 Do. 44 per Cent. Deb. Stock 1st Mort. 109 —113 | 3 19 6 In, Dec 0 E 
.. | Do. 3 per Cent. Perp. Pref. e| 12 —15 .. es <. | .-. Hi Bt. | 84%] Do. per Cent. Mrt. Db. Stock (red.) 97 —100 | 3 11 0 x 
.. | Do. 4 per Cent. Perp. Debs. . I e * . 100 44% Midland Elec. Corp. for P. O. Ist Mort. Ob.] 95 —98 4 11 9 * 
.. | Metropolitan Electric Trams Def ...... — vá es 24 es 1|60 | Notting Hill Electric Ord................... 124-184 | 4 8 11 March. 
0/6 Do. 57 Cum. Pref. ........ e . eee — 5 0 0 k 8 5 4,0 | Oxford Electric Ord, ......... PEPENE DEVO 5 8 4|March 
5% | Montreal St. Rly.St'g 5%Mrt. Dbs. (1908) 102 —105 | 4 i6 0 St. 4% | Do. 4% Deb. Stock . . . . . . . 98 —101 4 0 8 we 
44% Do. Sterling 44% De 8.(1922).. 105 —107 | 4 5 0 Li .. | Rand Eleotrio...... ........ eee ee pose eee i-1 * - 
- ae v Mg r 6 per Cent. Cum, Pref.| 1 —2 m May 100| 44% Royal Elec., Montreal 4) 7; 1st Mt. Deb.| 100 —103 4 7 9 April, Oct 
1.8% -— A.)Elec.Trams.lstMt.Db.Stk. 100—108 | 4 19 0 - 5| 96 | St. James’ & Pall Mall Elec. Ord....... 14 —15 | 416 8 Feb, Ang | .. 
10/10/0 Pot es Electric Traction Ord, ...... 8—9 5 11 2 M 2 er b| 8/6. | Do, 7 per Cont. Pref. . , e cf ve 8—9 |317 9 Feb, Avg | 51. 
10| 6/0 | Do. 5 per Cent. Cum. Pref. ........| 9—10 |5 0 O]|Feb,Aug | .. | .. ||8t.| 337 Do. 8 per Cent. Deb. Stock (red.) . 97 —100| 3 10 6 is ^ Mes 
Bt. 44% | Do. 43 per Cent. Deb. Stock ........ 101 —104 | 4 6 7 8 a IE b| 4/0 | Smithfield Markets Electric Sup. Ord...| 3—3} |514 8 s dT s 
.. | South Lanes. Elec. Trac. & Power € T .. ..| .. st. 4% | Do. 4per Cent. Deb. Stock ............ 85 —90 |4 9 6 + 
Do. 6% Pref. (£1 paid). is ee April Dat! «55 as b| 8,0 | South London Electric aper On Ord... 81-41 3 10 7 e 4y. 
..| Do. 44% Deb. Siogk (1007 maid). e T Jan, July| ..| .. b| 2/6 | Urban Electric Supply su] 45. [3 9.9 ew 8 
Bt. 8% | Waterloo and City Ord. ..... ..| 89—92 | 8 7 11 June, Dee T 5 2,6 Do. 57 Cum. Pr Pret. e 44—5 5 0 0 * | 
5| 7/0 | Westminster Electric ds c e Ord. ... 25 5 0 0 Mar, Sept 183 114 
5 2/6 Do. ö per Cent. Cum (7-63 8 14 0 bs 0M" 
TELEGRAPHS. ,ELECTRIG MANUFAETURING, 4. 
^ — .. | Aron E n - T es T 
100| 4% African Direct Tel. 4% Mrt. Deh, eh) 99 —108 | 818 6 ju | + % | British Insulated & Helsby Cables Ord. tf 618 4 July, Feb 
.. Amazon Telegraph .. s.ssss 241—831 .. Jn, Dec . * ee C P f y, 
.. | Do. 5 per Cent. Deb. — es 1 ji ie T s "a 4 437 Ist Mo t. Deb. red) rennes "am; : : : Jan, July | .. | .. 
Bt. 12 6 An lo-Am TTIIIIITI TELLG TIT 48 —51 5 St. 9 ee px >s 
St: 25/0 Do. 8 n ee 91 —93 | 6 13 ó 1. M AEN o& | 92° St. 44% | British Thome n. Houst nd) Alt It. Db. 101 —108 4 7 5 8 d Se 
St. 2/0 | Do. Deferred .. «| e 111 76 (My Agel 7 | eA 8] NU | Beltlah Westngnogse ee 341-31 |8 0 0 - 87, et 
$2 | Commercial Cable Capital Stock .. . 175 —156 4 6 6 Ja, Ap. .. | .. st. 4% po 4 per Cont. Mont. eb. Stock . 87 —9U 4 10 9 eo | o 
4% | Do. 4 per Cent. Deb. Stock we | 94 —96 | 4 5 O [Jn ApJJy,U| 941 | .. | .. | Brush Electrica rd pw „ 11 “+ March 
10| 5/0 | Cuba Submarine Ord. . ... 7—8 |710 0] Feb, Aug. .. 22st | Do Sper Cont. Trei. st Deb. Šios n Mar, Sept * 
1010/0 | Do. Preference 10 per Gent. . 15—16 | 6 5 0] Feb Aug | .. | 8. 44% Do: F Stock e 
5| 2/0 | Direct Spanish Ord. e rei “| A- |514 4 Apu, O | . St. 44% | Do. Perpetual 2nd Deb. stock... 78 —78 | 517 8 |JamJoly]| % | -. 
b 5/0 Do. ri per Cent. Cum. Pref W 7 eB 6 5 0 April Oct ei 5 7,6 Callender’s Cable Con. Ord. TP —- 92) —104 5 14 3 Jan, July 10§ 9l 
50| 44% | Do. per Cenk, Deb. ecsssasscorsecsasces 1007—10837|] 4 9 0 Jan, July 5 2/6 Do. tee Cont, Cam. Pref... 54—53 |4 611|Jan,July| .. | . 
SA" | Dinect United Benton Calle nn Pom à 4 9 dea To! 16:51 164 ||St.| 44% | Do. 44 per Cent. 1st Mort. Debs.(rd.)| 104 —108 | 4 8 3 | Nov, May |106} | .. 
100| 44% | Direct West India Cable 447Rg.Db.(rd.)| 100 —108 | 4 9 0 | Jn, Dec ..| .. | .. 244. Casiner-Heliner Alkali Co. (fully paid Cjsma) - EE 
St. 2% | Eastern Ordinary -. ... ane 126 —131 | 5 7 0 |JaAp, y, 130 1253 ||Bt.| 44%) Do. 44% lst Mort, Deb, (red) sss.. S68 |414 9|. .. 
Bt. 17/6 m 8h per Cent. Pref, Stock .. . . . . 87 —90 3 17 9 Ja Ap,Jy,O| 88 Je 3| 1/6 „Crompton and Co. (Nos. 1 to 54,000) .] 1ł}—2} |613 4 | Jan, July Y 
4% * Cent. Mort. Deb. Stk. (rd.) 105 —108 3 14 6 | May, Nov 106 .. [|100 5% Do. 6 per Cent. 1st Mort. Debs. (red.) 95 —98 5 46 Jan, July * i 
Di VA iesus REA eis — 1051106 [514 0 UsápJsO ii Pg F e z | 
t. 4% | Do. 4 per Cent. Deb. Stock . . 105 —108 | 8 15 0 | Feb, Aug / Wer ees e oa 58 
100 47 | Eastern & S. African 4% Mrt. Bob: 1600 99 —102 | 319 0 Feb, Aug. st. 44%| Do. 44% Deb. Stock n 102-104 | 4 7 2 — * 
25 4% | Do. 4% Mauritius Sub. Debs. (red.) 99%—102%| 8 18 9 May, Nov| .. | .. || 5| -- | Edison & wan United A"Bh)(é3pd)  ł— . Tep. Aus 
10 20% | Great Northern (of Copenhagen) ....| 25 —26 | 15 6 |Jan,July| | .. 5| .. | Do. (#6 paid) .. 111 T Feb, auß 
44% | Halifax & Bermuda4}7%1stMt.Db. (red.) 100 —103 | 4 9 0 |June,Deo| .. . St. 4% | Do. 4 per Cont. Mort. Deb.Stock(rd.)) 73 —75 |5 5 8 June, Dee. 
2537/6 Indo-Ruropeann . . e ana Ded. Seok ues 15—79 |011.8 1 : 
4% | Pacific&Europe'n Tel.47Guar.Dbs.(rd.) 97 —100| 4 0 0 | June, Dec 6| 2/6 | Edmundson s Elec. Corp. Ord............. 5j—6 | 516 8 | H'lf-yearly 
2/0 | West African Telegraph Shares . 6—7 |217 3 ;. b| 8/0 | Do. 6 per Cent. Cum. Pret... bj-5g |6 2 6 - . 
.. | West Coast of America . . . . . . . — i zs A St. 447 | Do. 43 per Cent. 1st Mort. Deb. b. (red. 105 —108|4 4 6 T in 107 
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As will be seen by our Parliamentary columns this week, a 
Committee of the House of Lords, presided over by the 
Duke of NORTHUMBERLAND, has enunciated the principle 
of a new clause to be imposed upon electrical undertakings on 
the lines of the now famous Bermondsey clause; but it 
cannot be said that the gas companies, who were the initiators 
of the opposition which led to the framing of this new clause, 
have gained much by the transaction. It will be seen that 
all new undertakings have been given a period of grace of 
five years, after which triennial revisions of prices are to be 
made so as to obviate, as far as possible, any loss falling upon 
the ratepayers. One thing which should be noted, however, 
is that by coming to this decision the Committee of the House 
of Lords has differed from the opinion of the Board of Trade 
that the principle of any clause similar to the Bermondsey ” 
clause is wrong, but their application of the principle almost 


meets the objection of the Board of Trade in so far as it gives |. 


any electrical undertaking worked under proper management 
an ample period in which to establish itself upon a financially 
sound basis. The further safeguard that contracts will not be 
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affected by the clause in question practically leaves municipal 
electrical undertakings working under it in as free and 
unfettered a position as in the days before the original 
“ Bermondsey clause was drafted. 


CONSIDERABLE developments in the distribution of electrical 
energy for driving motors and other industrial purposes are 
now taking place on every hand, and the article on the 
extension of the Poplar scheme, which appears on another 
page of this issue, is indicative of the trend of events. That 
Mr. Hooper has done wisely in selecting an extra-high-tension 
three-phase system is without doubt, especially when the 
growing popularity of the three-phase motor is borne in 
mind. Moreover, it is anticipated that the Board of Trade will 
sanction extra-high-tension cables being taken into a con- 
sumer's premises when these are factories or works requiring 
a very large supply of power. This arrangement will, of 
course, be subject to the approval in each particular instance 
of the Board of Trade. Some difference of opinion will 
probably exist as to the desirability of allowing the consumer 
access to extra-high-tension gear, but it is to be expected that 
the Board of Trade will only sanction such a proceeding on 
its being satisfied that a responsible person has charge of the 
installation. Moreover, the Home Office, as represented by 
the Electrical Inspector of Factories, is in a position to insist 
on proper precautions being observed for safety. The idea 
of taking 5,000 or 6,000 volts, three-phase, directly to the 
stator of an induction motor used in a workshop is very 
nice in theory, and there are many firms who would be only 
too glad to supply excellent switch gear and other appliances 
calculated to render the working absolutely free from risk or 
danger ; but we think it will be agreed that the adoption of 
such methods would, at present at all events, be anything but 
beneficial. Mr. RAM's regulations as to how far into the 
factory the high-pressure circuits may penetrate will be 
awaited with interest, but in the meantime the permission 
to bring the extra-high-tension mains right into a consumer's 
own sub-station will result in considerable economy. In a 
district such as Poplar, where a fraction of a penny per unit 
may either make or mar the undertaking, it is essential that 
supply be given at the very lowest figure compatible with 


efficiency. 
— P 


AN article of general industrial interest is abstracted in this 
issue. The great increase, even in this poor country, of electro- 
metallurgical operations is a sufficient reason for a full dis- 
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cussion of the various methods by which such operations may 
be applied. Dr. J. W. RICHARDS (who must not be confused 
with his approximate namesake) has delivered a lecture which, 
deliberately put forward as a popular exposition, is at the 
same time a philosophical disquisition. His description of a 
process for sorting ores by electrostatic means is novel and 
worth attention; the mode of preparing elementary silicon 
and the pungent comment that now nothing is needed but a 
use for it, are racy in themselves; the opinion that the days 
of crucible steel are numbered—an opinion set forth in this 
paper at least 10 years ago—is now so generally accepted 
that it needs only the additional cachet of a transatlantic 
expert to be received and perpended by our rather sluggish 
Sheffield friends. The whole Paper shows the band and grasp 
of one who has studied his subject in such manner that he 
writes as having authority and not as the Scribes. 


THERE is à rumour to the effect that the United States 
Government intends to take over the entire control of wireless 
telegraph stations on its coast, and adopt a uniform system to 
the exclusion of all others. This rumour has created a mild 
panic among the various Government departments, owing to 
the fact that each of them has a pet system of its own. The 
Navy department uses the Slaby-Arco; the Army department 
is experimenting with a compc:ite system consisting of a com- 
bination of the De Forest and Wildman systems ; the Treasury 
department, a New York contemporary informs us, employs a 
nameless system which is only good for 12 miles ; and lastly, 
the Agricultural department works the Fessenden system, and 
claims it for its own, since Prof. FESSENDEN was in the employ 
of the department when he devised the system. Moreover, 
other systems, including the Marconi, are in use on the high 
seas, just outside the three- mile limit. On the whole, therefore, 
the state of affairs is highly interesting and the Government 
has an unpleasant task before it. But it will become more 
unpleasant if action be delayed, for then the number of systems 
will have increased enormously, and the difficulty of controlling 
them will be greater. If the United States Government succeed 
in carrying out the proposal, perhaps our own Government 
will see its way clear to pursue a similar policy. 

M 


IN cases where single motors have to be tested, or where 


HoPKINSON's method of testing is not practical, the power 


tests are usually carried out by means of one of the various 
forms of friction brakes. Such tests, if complete arrange- 
ments have not been made, are cumbersome and messy, on 
account of the cooling water used, and the heat generated 
by the friction brake often gives rise to serious troubles. 
In this connection, it may interest our readers to learn that 
the wellknown French engineer, Col. RENARD, has lately 
been investigating theoretically and experimentally a method 
of apply the brake test to small and medium-sized motors by 
means of air vanes fixed to a beam which 1s directly rotated 
by the motor to be tested. In an instrument of this type 
described in the Zeitschrift fiir Elektrotechnik, two aluminium 
vanes are bolted to a wooden beam. Judging from curves 
which show the dependency of the power absorbed on the 
speed of rotation, it would appear that the accuracy of the 


method is very fair. Provided that the apparatus is sub 


stantially constructed, and that efficient means are taken to 
protect the experimenters from the revolving blades, there 
appears no obvious reason why such a testing arrangement 
should not give satisfaction, at least with smaller types of 
motors. One disadvantage is, of course, that, owing to the 
length of the arms which carry the vanes, the motor will have 
to be placed as a rule on a pedestal for testing. While this 
may be of small objection at the manufacturer's works, it 


will usually exclude the application of the method to motors 
fixed in position. 


FoLLoWING the sensible lead of Willesden, Stoke Newington 
have been advised by their Electricity Committee to purchase 
their electrical energy “in bulk,” so that all they have to do is 
to retail it to consumers and not to generate it. It is proposed 
that the Stoke Newington Council should build their own sub- 


station, receiving the supply of electricity at extra high tension, 
and then converting it and distributing it.. As a matter o 

fact, the Stoke Newington Council are ina particularly favour- 
able position to take a “bulk” supply, for their district is 


adjacent to no less than three different electricity supply areas, 


Hackney, Islington, and the Tottenham district of the North 
Metropolitan Power Supply Co., and thus they have tho benefit 
of competitive tenders for supply from large electricity works 


which should be able to generate at a far less cost than could 
be done in a smaller station owned by the Stoke Newington 
Council themselves. Messrs. TALBOT and STEVENSON, who are 
the consulting electrical engineers to the Council, have certainly 


given sound and disinterested advice. 


ee . —Ä—ü4- — —— —————— 


Society of Arts Conversazione.— The annual conversazione 
of the Society of Arts will be held at the Gardens of the Royal 
Botanic Society, Regent's Park, on Monday next from 9 to 
12 p.m. 

University Intelligence.— The University of Oxford on 
Wednesday conferred the degree of Doctor of Science honoris 
causa upon Sir William Church, Sir William Crookes, Prof. 
Dewar, Prof. Forsyth, Sir David Gill, Prof. Horace Lamb, 
Prof. Larmor, Signor Marconi, Prof. Alfred Marshall, Sir 
John Murray, Sir Andrew Noble, the Hon. Charles A. Parsons 
and Prof. J. J. Thomson. 


Durham College of Science.— Sir Lothian Bell has promised 
£4,500 to the building fund of the Durham College of Science, 
this being the sum 1equired for erecting a central tower to 
complete the building. The donor was one of the original 
founders of the college and has always been one of its most 
generous supporters. 


Newcastle-under-Lyme Electricity Works.—The new elec- 
tricity works of the Newcastle-under-Lyme Corporation were 
formally opened on Wednesday. A provisional order was 
obtained in 1899, and the system adopted is a three-wire one, 
with 440 volts between the outers. Messrs. Lacey and Sillar 
are consulting engineers. 


Great Northern and City Railway.—A slight short-circuit 
occurred in a signal box near the Moorgate-street station of 
the Great Northern and City Railway yesterday morning and 
some smoke penetrated to the station. The station was cleared 
for a few minutes, but there was no cause for alarm, although 
some exaggerated reports as to a fire were circulated at the 
time. Of course, no one was injured, and the interruption to 
traffic was very slight. 


The Kelvin Science School.— The Kelvin Science School 
at Trent College, Derbyshire, named by the special permission 
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of Lord Kelvin, who is one of the subscribers to the building 
fund, is to be opened next Wednesday. The opening ceremony 
will be performed by Sir Douglas Fox, past president of the 
Institution of Civil Engineers. The Bishop of Liverpool has 
also promised to attend. 


Cable Interruptions. Date of Interruption. 
Dominica — Martinique May 9, 1902 
Bt. Lucia — Martinique May 9, 1902 
Cayenne —Pinheiro nnn . Aug. 13, 1902 
Relssi-Isea (Yemen)—Camaran ...... . Oct. 22, 1902 
Tarifa — Tang ier ! Jan. 18, 1904 
Dakar —Konakr . May 13, 1904 
Accra Lagoon —Ü ... . June 1, 1904 
Chio—Tenedos ............ Vaga (ep FREE June 21, 1904 


Junior Institution of Engineers.—The next visits of the 
Institution are to take place on Saturday afternoon, June 25th, 
when the Chelsea generating station of the Underground 
Electric Railway Co., and the London County Council pumping 
station in Lots-road are to be seen ; and on Saturday, July 9th, 
an excursion is to be made to Dover. The new turbine 
steamer “ The Queen,” the Admiralty harbour works and the 
works of the Dover Harbour Board are included in the pro- 
gramme, and in the afternoon the Mayor and Mayoress of 
Dover are to receive the Institution at the Town Hall. 


Cooper’s Hill College.—The following circular has been 
issued by the India Office :— 


The Secretary of State for India in Council has now arrived at a 
decision as to the date of closing the Royal Indian Engineering College 
at Cooper's Hill. The prospectus for 1904 states that the college will be 
permanently closed at the end of the session of 1905-6, and that the entrance 
examination to be held in July of this year, under the conditions explained 
in the prospectus, will be the last. It also states that, from those passing 
the entrance examination, 25 appointments will be made in the engineer- 
ing branch of the Public Works Department, one appointment in the 
accounts branch of the department, and two appointments in the tele- 
graph department. Applications for admission to the entrance examina- 
tion must be made in writing to the president of the college, on & printed 
form to be obtained from the secretary of the college, on or before 
Friday, July 15th next. A further communication will be shortly made 
as to to the future education of candidates for the Public Works and 
Telegraph Departments in India. 


Wireless Telegraph Notes.—TZhe Times correspondent in 
Paris states, on the authority of the St. Petersburg corre- 
spondent of the Journal, that the installation of a wireless 
telegraph station at Lake Baikal is almost complete, and will 
probably be in working order by the end of this week. There 
will be three stations, one on either shore and one upon the 
ice breaker, so that the latter will maintain communication 
throughout its passage across the lake. 

An illustrated description of the wireless telegraph installa- 
tion, which the Gesellschaft ¿ür Drahtlose Telegraphie intended 
to erect for reporting the Gordon-Bennett race appeared in 
The Electrician of June 3rd, p. 262. We learn from the com- 
pany, however, that they were prevented at the eleventh hour 
from carrying out the arrangements owing to an unexpected 
influx of orders which made it impossible for them to spare 
operators for the race. 


Radcliffe Electricity Works.—These works, which are the 
property of the District Council, were opened last week. A 
ee order was obtained in 1895, and Messrs. Lacey and 

illar were subsequently appointed consulting engineers. It 
was decided to adopt a three-wire continuous-current system, 
and for this purpose there have been installed two Browett- 
Lindley high-speed vertical engines driving directly two 
Mather and Plait multipolar generators, having an aggregate 
capacity of 240kw. Steam is supplied to these engines hy 
two Lancashire boilers, and electrical energy is distributed by 
Callender paper-insulated lead-covered mains, laid solid in 
Howard conduits. The engines run in conjunction with a 
Mather and Platt jet condenser, and a storage battery, made 
by the British Accumulator Co., is provided. At the station 
there is a 50-ampere Crompton S ani A McPhail super- 
heater has been installed, natural draught is used and the 
boilers are hand-fired. 


Curtis Turbines in 8t. Louis.— The Brisish Thomson-Houston 
Co. inform us that the Union Electric Light and Power Co. of 
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St. Louis (a consolidation of the Missouri-Edison Electric Co.),. 
the Imperial Electric Light and the Citizens Electric Light 
and Power Co. are building a large power station on the 
Mississippi river in North St. Louis. This power station 
when completed will supply all their demands, and will allow 
three existing power houses to be shut down. It will be 
equipped with four 5,000kw. and two 2,000kw., 25 ~ per sec., 
6,600-volt alternators, directly-connected to Curtis turbines. 
In several sub-stations throughout the city motor-generators 
will be used for distributing continuous current at 110 and 
220 volts. The power station is situated on the river front, 
and, being provided with a railway siding, coal may be received 
by barges and by rail. The two 2,000kw. turbines will be 
worked in conjunction with Wheeler condensers; the four 
5,000kw. turbines with Worthington condensers. The Union 
Company is to furnish the St. Louis Transit Co. with 9,000kw. 
continuously, and the St. Louis Transit Co. is now installing 
two sub-stations. One will have seven 1,000kw. converters 
and the other two 1,000kw. converters. The distribution mains 
to the Transit Company’s power stations will be underground. 


American Visit of the Institution of Electrical Engineers. 
We are informed that Mr. Calvin W. Rice and Mr. R. W. 
Pope, the organising honorary secretaries of the American visit 
of electrical engineers, are using every endeavour towards 
ensuring a most hospitable welcome to the members of the 
Institution on their arrival in the States. A large contingent 
of the Italian Electrical Society have made arrangements to 
participate in the tour, and these will meet the British Institu- 
tion on their arrival at Boston. The official reception of the 
party is to take place at the Waldorf-Astoria Hotel, New 
York, on the evening of September 5th, on which occasion all 
the visiting members will be the guests of the American Insti- 
tute of Electrical Engineers. In view of the anticipated large 
number of distinguished guests from the United Kingdom and 
Italy, the American Institute is sparing no pains to make this 
a most complete and memorable visit, and everything is being 
done to ensure the comfort and convenience of the members 
throughout the journey. 


Exhibits at the Royal Society Conversazione.— Amongst 
the numerous scientific exhibits and demonstrations at the 
annual conversazione of the Royal Society, held at Burlington 
House on Wednesday last, there were several of interest to 
the electrical profession. Mr. W. Duddell exhibited a very 
sensitive thermo-galvanometer (see The Electrician of May 20th, 
p. 190, and the letter from Prof. R. Fessenden in the Corre- 
spondence columns of this week's issue), which was made to 
measure telephonic currents and also the currents in the 
receiving vertical wire of a wireless telegraph system erected 
in the room, the transmitting station being at the other end of 
the suite of rooms. Photographs of sparks and spiralling arcs 
were amongst the objects shown by the Royal Meteorological 
Society. Mr. J. W. Gordon exhibited a microscope with a 
magnification of about 10,000 diameters. It is of the com- 
pound type, and has, between the two microscopes, a small 
screen which is kept continuously oscillating by a tiny 
electric motor, in order to render its grain invisible. 
A number of photographs and drawings, illustrating the 
behaviour of lightning on some half a dozen buildings struck 
and damaged, although provided with lightning conductors, 
had been prepared from observations taken by the Lightning 
Research Committee, and were shown by Mr. Killingworth 
Hedges. Mr. W. Hibbert had on view a new magnetic 
balance, and Prof. A. Schuster and Dr. G. Hemsalech gave 
demonstrations of oscillating electric discharges. Some photo- 
graphs, illustrative of induced radio-activity of bacteria, were 
shown by Dr. A. B. Green. The Hon. R. J. Strutt exhibited 
what might be termed a radium clock, which works on the 
following principle :—A specimen of radium salt in a glass 
tube is hung up by an insulating support in an exhausted 
vessel. An electroscope is attached to the radium tube. 
Negatively-electrified particles are shot off by the radium, and 
penetrate the glass tube, which is covered with a conducting 
coating of phosphoric acid, so as to act as an inductor. Thus 
a positive charge is left, and causes divergence. When the 
electroscope leaf touches the outer vessel, which is earthed, it 
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collapses and begins to charge up again. This will go on as 
long as the radium lasts. Mrs. Hertha Ayrton explained the 
way in which sand ripples and sand banks are formed. Her 
explanations were made quite clear by an elaborate set of 
glazed tanks, partly filled with pepper to represent the sand. 
Stationary waves were produced in the water above the sand 
by a rocking motion imparted to the tanks by small electric 
motors. This exhibit was most interesting, and attracted an 
appreciative crowd of visitors. 


The Arc Works.—A most enjoyable function took place 
last Saturday, when a considerable number of ladies and 
gentlemen were entertained at luncheon and afterwards at an 
athletic race meeting by Messrs. Crompton & Co. Atthe Arc 
Works, previous to the luncheon, an inspection of the various 
shops and of the processes of manufacture carried on within 
them was made, much interest being displayed in the fine 
work in connection with instrument making. At 1:15 lun- 
cheon was served in the admirable new mess rooms which 
have been provided for the use of employés. In proposing the 
toast of Messrs. Crompton & Co., the Mayor of Chelmsford 
said that the firm were intimately connected with the pro- 
sperity of the town, and he hoped they would long continue 
to flourish. Col. Crompton, in replying, said how glad he 
was to see so many of their friends there that day, and 
although trade had been in a very depressed condition for 
some time, yet he was glad to be able to say that the corner 
had been turned and that matters were improving greatly. 
Referring to the sports which would be held that afternoon, 
he could not lay too much stress on the treatment which 
employés should receive at the bands of the masters. They 
should not be treated as mere toilers, but as living human 
beings, and their leisure hours should be made as comfortable 
as possible. The firm had built that mess room for men 
who lived too far away to go home to meals, and he thought 
it would compare very favourably with anything that could 
be found in other countries. In apologising for making 
such a serious speech on anything but a solemn occasion, 
Col. Crompton said his speech was grave because he recog- 
nised that unless employés were treated rationally England 
would no longer be able to hold her position in the world as 
the premier commercial country. He trusted that his grave 
demeanour would be somewhat counteracted by the happy 
faces they would see in the afternoon. At the conclusion of 
the luncheon the guests were conveyed to the sports ground, 


where the rest of the day was spent in witnessing some excellent 
races. 


International Electrical Congress at St. Louis.—We are 
informed that the acceptances of membership in the Interna- 
tional Electrical Congress to be held at St. Louis on Septem- 
ber 12th-17th, number 1,702, and that over 160 specially 
invited Papers are promised, in all. 1,000 certificates of 
membership have been issued to those who have become 
members by sending in their subscription, and about 100 
more certificates are about to be issued. Efforts are being 
made to secure the MSS. of as many of the 160 Papers as 
possible by July 1, in order to have them printed in advance 
and distributed among the Congress members at St. Louis. 
Thus far, six Papers have been delivered, and many more are 
promised by that date. The programmes scheduled for sec- 
tions D and E are given below. We published similar pro- 
grammes of sections A, B and C in The Electrician, Vol. LIIL., 
pp. 88 and 296. All communications concerning the Congress 
should be addressed to the general secretary, Dr. A. E. Kennelly, 
Harvard University, Cambridge, Mass. 


Bunker, Long-distance Power Transmission"; Mr. P. M. Lincoln, 
Transmission and Distribution Problems Peculiar to the Single-Phase 
Railway System"; Mr. R. D. Mershon, The Maximum Distance to 
which Power can be Economically Transmitted "; Mr. P. N. Nunn, 
Pioneer Work of the Telluride Power Co.“; Mr. J. S. Peck, The 
High-Tension Transformer in Long-Distance Power Transmission” ; Dr. 
F. A. C. Perrine, “ American Practice in High Tension” (N.E.L.A. 
Baca: Dr. C. P. Steinmetz, Theory of Single-Phase Motors" (A. I. E. E. 
aper). 
Section E.— ELECTRIC LIGHT AND DISTRIBUTION. 


Prof. André Blondel, ‘‘Impregnated Are Light Carbons’’; Herr Ma 
Déri, “ Single-phase Motors "; Herr E. de Fodor, “ Rates for Electricity 
Supply"; Sig. Ing. E. Jona, ‘Insulating Materials in High- tension 
Cables"; Prof. W. Kübler, Upon a Means for Compensating the Series- 
connection of Induction Motors“; Herr Karl Roderbourg, ‘“ Storage 
Batteries; Sig. Ing. Cuido Semenza, Commercial Limits of Electric 
Transmission, with Special Reference to Lighting Service " ; Dr. G. Stern, 
The Superiority of the Alternating Current for Distribution in Large 
Cities“; Dr. W. Wedding, Measurements of the Energy of Light and 
Heat Radiation from Electric Light Sources"; Mr. Arthur Wright, 
“ Recent Improvements in Electrolytic Meters”; Prof. S. P. Thompson, 
subject to be announced; Mr. B. A. Behrend, The Testing of Alter- 
nating-current Generators"; Mr. George Eastman, Protection and 
Control of Large High-tension Distribution Systems” (N.E.L.A. Paper) ; 
Mr. W. C. L. Eglin, “ Rotary Converters and Motor Generators in Con- 
nection with the Transformation of High-tension A.C. to Low-tension 
Street Current" (Assn. Ed. Illg. Cos. Paper); Mr. W. L. R. Emmet, 
** The Effect of Steam Turbines on Central Station Practice "; Mr. Louis 
A. Ferguson, “ Underground Electrical Construction " (Assn. Ed. Illg. 
Cos. Paper); Mr. Gerhard Goettling, ** Storage Batteries as an Adjunct 
to Central Station Equipment " (Assn. Ed. Illg. Cos. Paper); Mr. G. 
Ross Green, American Meter Practice " (N.E.L.A. Paper); Mr. Caryl 
D. Haskins, ‘‘ Metering Efficiency on Customers’ Premises " ; Mr. Francis 
Hodgkinson, ‘‘ Steam Turbines " ; Mr. John W. Howell, ** Incandescent 
Lamps"; Mr. Philip Torchio, “ Distributing Systems from the Stand- 
point of Theory and Practice"; Mr. W. F. White, The Selection of a 
Distributing System for a Large City." 


The chairmen of the respective sections are Mr. Chas. F. Scott 


and Mr. J. W. Lieb, jun. The secretaries are Dr. Louis Bell 
and Mr. Gano S. Dunn. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, June 24th. | 

PuysicaL Society. 

5 p.m. Meeting at the Royal College of Science, Exhibition-road, 
South Kensington. Papers to be read: — (1) Chemical Dis- 
sociation and Electrical Conductivity,” by A. E. Garrett and 


Dr. R. S. Willows ; (2) “ The Magnetisation of Iron in Bulk," 
by Dr. W. M. Thornton. 


SATURDAY, June 25th. 
JuNIoR INSTITUTION OF ENGINEERS. 


3p.m. Visit to the generating station of the Underground Electric 
Railways Co. of London, Lots-road, Chelsea. 


WEDNESDAY, June 29th. 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION, 


10 a.m. Meeting at the Technical College, Green-lane, Derby. 
Reception by the Mayor. Agenda :—(1) Presidential Address by 
Mr. T. P. Wilmshurst; (2) ** The Commercial Practicability of 
Electric Traction by Surface Contacts,” by C. E. C. Shawfield ; 
(3) The Organisation and Management of a Central Station 
Meter Department,” by A. J. Cridge. 


THURSDAY, June 30th. 


INcoRPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 

10:15 a.m. Meeting at University College, Nottingham. Papers to 
be read :—(1) * Polyphase Sub-stations: their Equipment and 
Working," by S. L. Pearce; (2) Some Notes on the Bristol 
Electricity Works Fire," by H. Faraday Proctor.—2:30 p.m. 
Visits to the Nottingham Electricity Works and Tramways. 


FRIDAY, July 1st. 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 

10:15 a.m. Meeting in the Town Hall, Sheffield. Papers to be read : 
„Boiler House Economies, by R. S. Downe; (2) The 
Financial Position of Municipal Electrical Undertakings,” by 
Councillor J. R. Blakeway.—2?:80 p.m. Visits to Messrs. Had- 


fields’s Steel Works, the new Sheffield Electricity Works, and 
the Tramway Station. 


SATURDAY, July 2nd. 


INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION. 

10:30 a.m. Annual General Business Meeting in the Technical 
College, Green-lane, Derby, for the election of officers for the 
ensuing year, &c. A Special General Meeting will then be held 
to consider a proposed revision of the Articles of Association 
with regard to Qualifications for Membership.” 


Section D.—ELectric PowWER TRANSMISSION. 


Sig. E. Bignami, “ Electrical Transmission Plants in Switzerland“; 
Mr. H. M. Hobart, Conditions Conducive to Economy in Motor Design“; 
M. Maurice Leblanc, ** Transmission of Alternating Currents Over Lines 
Possessing Capacity "; Prof. G. Mengarini, “ Utilisation of Hydraulic 
Powers in Italy”; Prof. S. G. Baum, “ High-potential Long-distance 
Transmission and Control"; Mr. P. O. Blackwell, * The Tower System 
of Line Construction " ; Mr. H. W. Buck, The Use of Aluminium as an 
Electrical Conductor " ; Mr. V. G. Converse, High-tension Insulators’; 
Mr. M. H. Gerry, jun., Line Construction and Insulation for High 
Tensions ; Mr. L. M. Hancock, Bay Counties Transmission System“; 
Mr. R. L. Hayward, * Some Practical Experiences in the Operation of 
Many Power Houses in Parallel"; Messrs. J. F. Kelly and A. C. 
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MIDDLESBROUGH DOCK ELECTRIC AND HYDRAULIC 
POWER PLANT.* 


BY VINCENT L. RAVEN. 


Now that the question of electric appliances for dock pur- 
poses is so generally considered, the author thinks that it may 
be of interest to record the particulars of the installation and 
the tests which have been made at Middlesbrough Dock, on the 
North-Eastern Railway, comparing hydraulic with electric. 
These are working side by side, and are all thoroughly up to 
date, giving an excellent opportunity for judging the value 
of the one against the other, so far as economy in working is 
concerned. 

When the dock, Fig. 1, was constructed, it was equipped with 
steam cranes, and had a small hydraulic power station for working 
the bridge and gate machinery. Twelve years later, a further 
extension was made, and hydraulic cranes were then supplied to 
the new extension. A separate electric lighting station was also 
put down for dock lighting. With this plant, in the year 1900, the 
following tonnage was dealt with :— 


Coal and coke exported ...................... 222,616 tons. 
Merchandise exported ...................... 197,983 „ 
» imported 2 eR PESE 36,941 „ 
Ballast worke dee eee eerte 1.751 „ 
( chines 459,241 „ 

Tons. Cwts. 
To do this work: The steam cranes burnt...... 1,989 O of coal. 

The hydraulic station burnt.. 994 15 „, 
The electric station burnt.... 932 11 „ 
Totàl 2:52. resis 3,916 6 „, 


The total merchandise worked per ton of coal burnt was, therefore, 
117 tons. 

When the present extension was proposed, after A 
careful consideration, it was decided to abandon 
the steam cranes and to supply their places with 
electric cranes, and, at the same time, make one 


large power station, which would supply both 55 » 


the electric power for the cranes and for the 


The three hydraulic engines are of the triple-expansion surface- 
condensing inverted vertical marine type. The pressure pumps, 
three in number, are of the ordinary ram type, worked directly off 
the piston rods, and each set is capable of delivering 800 gallons per 
minute at a maximum speed of 240ft., against an accumulator 
pressure of 800lb. per square inch. Both the hydraulic and electric 
engines can also be worked non-condensing, and the piping and 
valves are so arranged that either engine can be changed over from 
condensing to non-condensing, or vice versa, without any stoppage 
whatever. There are two hydraulic accumulators, 20in. diameter 
by 28ft. stroke, and situated between these is a large water tank 
which holds 12,000 gallons for supply to the pressure pumps. 

um hydraulic engines on a six hours’ test run gave the follewing 
results :— 


Water pumped at a piston speed of 240ft. per min. 311 gallons. 
5 


- per cwt. of coal burnt .......... „090 „, 
Steam consumption per 1. H.. per hour 14:11b.* 
Total 1.H. 222 SR ex A x 181:51 
Steam pressure per sq. iin 1501b. 
Wenn a d 28°5in 
; Pump E. P. . . 1625 

Efficiency ................ p UL = 89° . 

T LHP. a... Tr Per cont 
Accumulator pressure .............. 353 ... 750lb. per sq. in- 


There are two sets of condensing plant in connection with the 
electric steam engines, each capable of dealing with 15,000lb. of 
steam per hour; these were supplied by Messrs. Carrick and Wardale, 
of Gateshead.on-Tyne. Each set comprises a compound steam- 
driven air and circulating pump, together with a surface condenser 
combined on one bedplate. The circulating water is passed zigzag 
through the condenser, and the quantity used is 80 times the amount 
of steam dealt with, and the vacuum maintained from 27in. to 29in. 
The circulating water is drawn from the dock a distance of 800ft. 
1 8 an 18in. suction pipe, and at low water these pumps have a 
lift of 15ft., but no difficulty has been experienced in getting 
the water even at such a great distance. There is also a 
circulating pump, fitted by the same makers, for supplying water 


lighting ; and the hydraulic power water for the 0 46 5 \ 
hydraulic plant. The work in connection with xx Sue D 
the power station was divided into two contracts xs = ELECTRIC AND HYDRAULIC CRANES, 


Messrs. Siemens Brothers & Co., of Woolwich, 

being responsible for the electrical portion, and 

Messrs. Carrick and Wardale, of Gateshead-on- | 

Tyne, for the hydraulic installation. t. 
The power station contains three sets of 

Messrs. Belliss and Morcom's compound three- 

crank self-lubricating quick-revolution vertical 

engines, discharging into independent condensing 

plants, each developing 360 B. H. Pp. at a steam 

pressure of 150lb. per square inch at a speed of 

880 revs. per min.; these engines are direct 

coupled to three Siemens dynamos, which have 
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an output of 240kw. at 480 volts when running 0 100 200 800 400 500 600 Fest 
at a speed of 380 revs. per min. 
The engines on a six hours’ test run gave the following results :— | to the condensers of the hydraulic engines, and it is similar in 
Steam pressureon range ........ 154lb. per sq. in. design to the electric plant. The three feed pumps and filters 
5 „ in steam chest. . 128lb. „, were supplied by Messrs. Henry Watson & Sons, High Bridge 
Vacuüm. gm ul ERE 24in Works, Newcastle-on-Tyne. 
Revolutions per minute 380 The boilers for both plants are of the ordinary Lancashire type, 
!!!; ETT 430 six in number, 30ft. long, 8ft. 6in. diameter, working pressure 160lb. 
Ampere eeeeeeeeeese 952-5 per square inch, and were made by Messrs. H. and T. Danks, of 
Exciting ampere 6 75 Netherton. The boilers are fitted with Proctor shovel stokers, 
bdo „ * 21 115 t and the coal is supplied thereto by & coal elevator and conveyor 
F 318-3 il wet supplied by Messrs. Graham Morton & Co., of Leeds, the coal in 
Efficienoy............. seen ꝗ Sp. — = 886 per cent. | the first instance being raised from ground level in truck by means 


The switchboard is of marble, and consists of four machine and 
one feeder panel, in addition to the lighting panel. The instruments 
are of the moving coil type. The shunt winding of each dynamo is 
brought to a switch on the board, and these shunt switches are inter- 
locked with their respective main switches, so that it is impossible 
to break the exciting circuit of any machine until the armature has 
been cut out of circuit, nor can the armature be thrown in until 
the shunt circuit is made. The three machines are run in parallel 
upon the ’bus bars, and the shunt circuits are excited from the bars. 


* Abstract of a Paper read at the Chicago Meeting of the Institution of 
Mechanical Engineers. Some particulars and photographic illustrations 
of this plant have already been published in The Electrician, Vol. 
XLVIII., pp. 606 and 688. 

+ Exclusive of steam used by the condensing plant. 

t Exclusive of power abstracted by the condensing plant. 


of a diagonal hydraulic hoist to the top of the coal cells and there 
discharged. A Green economiser of 884 tubes, Oft. long, 4,%in. 
diameter, is fitted in connection with the boilers. 

The boilers on a six hours’ test gave the following results :— 


Grate agrees s oss 88 sq. ft. 
Coal burnt ..... ———— ee 5,2081b. 
Clinker and ashes 356lb., or 7 per cent. of 
Net consumption of combustible 4,8521b. coal burnt. 
Combustible burnt per pi 55 8091b. 
» „ per sq. ft. of grate 
area per hour ....... i —— TT Te 21:3lb. 

Lbs. of water evaporated ........... . 96,800 

E "i per hour.... 6,050 

» „ per lb. of coal burnt 7:5lb. 


* Exclusive of the steam used by the circulating pump. 
+ Exclusive of the power absorbed by the circulating 
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Feed-water from hot well at 110°F. was run to waste on account 
.of measuring the water, and town water was put in feed tank at a 
temperature of 54°F., or equal to a loss of 241lb. of coal. The 
steam and hydraulic mains are laid in circuit in the engine and 
boiler houses respectively. The contract for the electric cranes and 
capstans consisted of 19 3-ton and five 10-ton cranes, Figs. 2 and 3, 
and 26 1-ton pull capstans, Fig. 4. The following are the principal 
particulars of the 3-ton cranes, Fig. 2, as specified :— 


Height of jib top pin from quay level. 60ft. 

Radius of jib ............ e 44ft. 9in. 

Speed of lift, 3-ton load ................ 150ft. per min. 
Speed of lift, 13-ton loae w 250 ft. per min. 
Revolving speed at hook ................ 400ft. per min. 
Travelling speed ........ VRSIAT CEU PUES 30ft. per min. 
Lifting motor, 50 B.H.P. rr. 300 revs. per min. 
Revolving motor, 8 B.H.P. ...... P 1,000 revs. per min. 


The travelling gear motion is fitted with both hand and electrical 
gear, the latter consisting of an enclosed series-wound multipolar 
motor, which is coupled to a steel worm working into a delta 
metal worm wheel. The power is communicated to the trod wheels 
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Tic. 2.—8-roN ELECTRIC TRAVELLING CRANE. MIDDLESBROUGH Docks, 


N.E. Rx. 


by means of spur and bevel gearing, the wheels on each aside being 
coupled together by means of a cross shaft, thereby ensuring 
uniformity of movement and avoiding any twisting strain on the 
gantry. The switch gear for the travelling motor is placed in a 
water-tight case upon the bottom framing of the gantry. To 
prevent the possibility of unauthorised persons starting the gear, 
the switch is provided with a detachable key, which is kept in the 
charge of the crane driver. The top framing is constructed of 
H beams riveted up into box shape and carrying the heavy plate 
which takes the roller path. ^ H-beam cross-stays take the thrust 
and stiffen the structure. The roller path and rack are of cast steel 
They are not bolted to the top plate, and whilst they are held down 
by a groove turned out of the latter, they admit of some movement 
and ease the crane in case of a sudden stop when revolving. The 
rollers are 24 in number and of cast steel. 

The collector is fitted to the centre pillar, through which the 
mains are passed and attached to two copper rings mounted upon 
ambroin and separated by rings of the same material. The collect- 


ing brushes consist of two gauze straps, each encircling one ring, 
the tension being regulated by springs. These straps are attached 
to terminals, which in turn are mounted upon porcelain insulators, 
from which the cables for the wiring of the cranes are taken. The 
crane cabin is of teak, and the front consists of a wrought-iron 
framing, glazed to enable the driver to have full view of his load 
throughout the operation. The cabin contains the lifting and 
slewing gear and the controlling apparatus. 

The lifting gear consists of a barrel, wheel and pinion. The 
wrought-steel pinion is cut from a blank forged solid with the shaft, 
which is fitted with a half-coupling to meet that upon the motor 
spindle. Upon this shaft there is a band brake, actuated by an 
electromagnet, which will be described later. The pinion gears 
into & cast-iron spur-wheel keyed on the barrel shaft. Both 
pinion and wheel have machine-cut teeth, and work in a cast-iron 
gear-case, which forms an oil-bath. The revolving gear consists 
of a motor, worm, worm-wheel and spur gear. The worm is cut 
from a blank forged solid with the shaft, which, in turn, is fitted 
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Fic. 3.—10-Ton ELECTRIC TrRavELLING CRANE. MippLESBROVORH Docks, 


N.E. Ry. 


with a coupling to meet the motor. The worm engages with a 
delta metal worm-wheel, and a pinion keyed to the worm-wheel 
shaft engages with a spur wheel which is fitted to a short shaft 
actuating a pinion. This pinion travels round the rack of the 
crane, and thus slews the cabin and jib. A brake actuated by a 
foot-treadle is fitted to the first-motion spindle, so that the slewing 
motion is always under control. The slewing motor is of similar 
type to the lifting. 

The electric brake magnet, referred to previously, offers some 
points of interest. It is placed in series with the armature of the 
lifting motor, and consists of a horse-shoe magnet (with poles 
arranged as those of a two-pole dynamo) with a solid steel arma- 
ture of special shape capable of revolving between them. The. 
passing of the current round the field coils tends to move the 
armature through a right angle. A lever is fixed to the end of 
the armature, and the brake, which is normally held on to the 
brake wheel by a weight, is connected thereto by a rod. The 
movement of the armature lifts the brake and releases the brake 
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wheel. The great advantage of the particular form of magnet 
described lies in the strong pull and long range which it affords. 
The brake is also connected to a lever which stands at the driver’s 
left, so that it can be operated instantly by hand when necessary. 


The controller is of the so-called Universal type, and consists of 


two separate controllers combined in one case and actuated by one 
handle. One controller actuates the lifting, and the other the 
slewing, and both are connected by pinions and quadrants to the 
lever. The latter is so arranged, by means of a Universal device, 
that when moved in a Vertical plane it actuates the lifting, and, in 
a horizontal plane, the slewing controller. Thus it will be seen that 
the hook follows the motion of the driver’s hand, lifting when he 
raises the lever, and so on. One conspicuous point about the 
controller is the ease with which it is manipulated, owing to the 
absence of click gear upon the immediate contacts. Notches are 
provided only at the two extremes and the off positions, and, in 
consequence, the controller may be operated throughout the day 
without fatigue and its attendant slackness. The resistances are 
fixed inside the cabin. 

The switchboard consists of polished slate, framed in teak, and 
fitted with main D.P. switch and automatic cut-out in lifting circuit, 
and isolating switches in slewing circuit, fuses and lighting switches. 


Elevation of Switch 


Fic. 4.—1-roN ELECTRIC Capstan. MIDDLESBROUGH AND HARTLEPOOL 
Docks, N.E. Rx. 


The crane cabin is well lighted by fixed and portable lamps, and 
a cluster, in an enamelled iron reflector, is fixed beneath the jib 
halfway up its length. Terminals are provided upon the switch- 
board, to which may be connected an inspection voltmeter and 
ammeter. 


Each 8-ton crane on being completed was tested in the following 


manner :— 

A large iron tub (fitted with a valve at the bottom), weighing 
lton net, brought close to the quay wall, lowered into the dock, 
filled through the valve, there being a port in the side of the tub so 
that the weight of water could not exceed 2 tons, or a total load 
of8 tons. This was lifted 30ft., and slewed through a half circle 
simultaneously, then lowered on to the quay, where the valve on 
the bottom of the tank opened, and the water returned into the 
dock. The tub was again lifted empty, taken back, and the same 
process continued. 

Each erane was worked in this manner for three hours, making 
on an average 100 lifts in the stated time. The energy used was: 


Lifting, 18°3 Board of Trade units; slewing, 6°4 Board of Trade 
units, or a total of 24:7 Board of Trade units, or 2°74 units per 
1,000 foot-tons, or a total cost of 5:4d. per 1,000 foot-tons. 

The 10-ton cranes, Fig. 3, are of the same design as the 8-ton 
cranes. The revolving motor is 12 B. H. P. at 1,000 revs. per min., 
and the lifting motor, which is of 60 B. H. p., in single gear drives 
directly through a pinion on to the barrel shaft, the ratio of gearing 
being 8 to 1, and a double part of rope is used. The double gear 
gives a multiplying power of 20 to 1. With the single gear loads 
up to 2 tons are lifted, and the double gear is used for loads from 
2 to 10 tons. Asit was impossible to get both the hydraulic and 
the electric cranes working together under similar conditions into & 
vessel on account of the cargoes at Middlesbrough being of such a 
varied nature and the vessels differing so much in dimensions, to 
obtain comparative figures as to the cost of the work done, a special 
test was made, which was considered to be the nearest approach to 
the actual working conditions in loading cargo into a vessel's hold. 
The first load was 2 tons lifted through a height of 20ft. by the 
single gear, slewed through 180deg., and then lowered 20ft.; the 
light chain hoisted 20ft. and the crane slewed back through 180deg. 
This cycle of evolutions was performed five times. The load was 
then increased a further 2 tons each time up to and including 
10 tons, and the same number of evolutions made with each load 
asin the first case, but double gear being used for the lifting. The 
total current used being 8:1525 Board of Trade units, or 2717 per 
1,000 foot-tons, at a cost of 5:4d. per 1,000 foot-tons, equivalent to 
358,710 foot-pounds of energy per minute for the total work. 


The hydraulic crane was of up-to-date design, with & capacity of 
10 tons, and having three vertical cylinders for lifting. Water is 
admitted to the centre cylinder for the light power, the two outside 
cylinders for the second power, and all three cylinders for the full 
load. The slewing is done by gearing driven by a small ordinary 
four-cylinder capstan engine, and the working pressure at the 
crane during the test was 700lb. The hydraulic cranes are 15 years 
old, but are all of exactly the same design as supplied by the 
same firm at the present day, and were overhauled and in perfect 
condition before the trials were made; and the capstan is quite 
modern. 

The power water was measured by means of two Kent's high- 
pressure water meters, one on the lifting and the other on the 
revolving motion, and the crane was worked at its ordinary speed. 
Precisely the same evolutions were carried out as in the case of the 
electric crane, and the total gallons of pressure water used was 
2,891, equivalent to a cost of 10-25d. per 1,000 foot-tons lifted, or 
equivalent to 687,412 foot-pounds of energy per minute for the total 
work. 

Another test was made on a Sunday with six hydraulic cranes 
arranged to be as near as possible on one quay, and water meters 
were attached to each crane. Waggons of rails were brought 
underneath the cranes and worked as if they had been ordinary 
cargo into a ship. They were lifted to a height of 20ft., slewed half 
circle, lowered down to empty waggons; the light chain lifted a 
height of 20ft., revolved through half circle and lowered down again. 
Six hundred tons were dealt with as constant loads and 600 tons 
as variable loads. The cost of power per 1,000 foot-tons of work 
was 1s. 6d., the time occupied seven hours. . 


The same work was done on the following Sunday by the electric 
cranes, and the cost per 1,000 foot-tons was 1s. 2:28d., and the time 
occupied 5} hours. 

The total saving effected by the electric cranes, including crane- 
men and labourers, was 25 per cent., but the load-factor for the 
electric was only 7:8 per cent., as against the hydraulic 14:4 per 
cent., so that, if more cranes had been working and a better load on 
at the power station, better results would have been obtained for 
the electric cranes. It is estimated that the total gain would have 
been 50 per cent. 

The electric capstans, Fig. 4, are 24 B. H. P. at 1,000 revs. per min., 
and are capable of exerting a steady pull of 1 ton at a speed of 200ft. 
per min., or of hauling a load of 100 tons along a level road. The 
capstan-head is driven by a cast-iron spur-wheel, which is engaged 
with a steel pinion. The latter is keyed on the same shaft as a 
brass worm-wheel. The driving worm is cut from a blank forged 
solid with its shaft, and is coupled direct to the motor spindle. The 
worm and wheel work in an oil bath. The motor runs at 1,000 revs. 
per min. and is completely enclosed. In construction and design it 
is similar to the crane motors, but is shunt wound to avoid large 
variations in speed of the capstan head. Upon the motor shaft 
there is fixed an automatic mechanical brake, the principle of which 

rovides that when the capstan-head is driven by the motor the 
ae releases itself automatically, but should the capstan tend 
to run back through being overhauled by the weight, the brake at 
once locks itself and sustains the load. Such a brake is absolutely 
necessary upon an electric capstan, as the latter differs from a 
hydraulic capstan in one important respect—namely, that in the 
hydraulic capstan the water in the cylinders holds the load, whereas 
in the electric capstan there is nothing to sustain the load upon the 
current being cut oft, and if the load is allowed to run back a serious 
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accident may ensue. It is also essential that the brake should be 
automatic so as to claim none of the driver's attention from his work. 

The electrical switch gear consists of a controller with magnetic 
blow-out, and with overload release gear. The controller is worked 
by a pedal projecting above the capstan case by about 4in. This 
pedal is removed when the capstan is out of use. The pedal is 
connected to a dash-pot which prevents the controller being operated 
too rapidly when a driver is starting the capstan, but, at the same 
time, by means of valves in the plunger, allows the controller to 
return rapidly to the off position. The return to the off position is 
effected by means of a weight which is lifted as the pedal is depressed. 
In the event of the capstan being pulled up by sudden overload, the 
release gear works instantaneously and breaks the main circuit. 
Upon the pressure being removed from the pedal, the return of the 
controller to the off position automatically replaces the release 
switch, and the capstan is ready to start again. The whole of the 
gear is contained in a water-tight cast-iron case sunk in the ground, 
the top of which consists of chequered plates flush with the quay-side. 

The distribution of current is effected by a network of feeders 
and distribution cables laid below ground. These cables are fibre- 
insulated and lead-sheathed ; they are laid in wooden troughs on 
the solid system, and are at a depth of about 2ft. from the surface. 
Water-tight junction boxes are provided at the junctions of the 
feeders. The crane connection boxes are in two portions, the 
bottom of which contains the positive and negative distributing 
cables, and the top the connection apparatus for the cranes. The 
connection socket consists of a circular gunmetal hood which 
accurately fills the aperture in the cover of the box, and is so 
shaped as to shield the joint from wet. The interior of this hood 
contains two gunmetal tongues which meet the two clip contacts 
in the interior of the box. A stud and groove ensures that the 
socket shall enter the aperture only in the correct position. The 
flexible crane cable enters the hood of the socket through a trumpet 
mouth, and the whole apparatus is shaped so as to obstruct the 
quay-side as little as possible. There are 52 boxes in all, placed 
20yd. apart. They have withstood the test of the severest weather, 
and have given no trouble. The cost of cables complete is about 
50 per cent. of the cost of hydraulic mains for the same power. 

About 4 mile from the power station a sub-station, fitted with 
switchboard for the lighting, has been put down. There is only 
one cable for supplying the power both for the electric machinery 
and the lighting of the docks, offices and station. 


Summary —The traffic department (see Table I.) find the electric 
cranes to be a great advantage. There is very little time required 
for oiling, as the crane has ring lubricators to all main bearings, 
and the wheels run in oil-baths which only require attention about 
once a month. The oil-bath effectually prolongs the life of the 
wheels and deadens any noise, which is a great advantage to the 
drivers in hearing instructions. The controlling of the crane by 
one handle is also a distinct advance both over the steam and the 
hydraulic cranes. With the steam cranes the driver had to attend 
to four levers and a foot-brake, in addition to the feed-pump and 
the firing of the boiler. In the case of the hydraulic crane two 
levers are in use which require considerable force. 

The automatic cut-out in the electric cranes cuts off the current 
in one case at 8 tons 5 cwt., and the other at 10 tons 10 cwt., and 
this device prevents an overload upon the crane. Should the 
current fail at any time the brake on the lifting gear is applied 
automatically, and will hold the full load in any position with 
safety. To obtain some definite idea of the speeds of the various 
cranes when working under ordinary conditions, they were tested 
separately. The steam crane had a load of 2 tons put on, and this 
was lifted 30ft., slued through 106·öft., lowered 30ft., light hook 
lifted 80ft., slewed 106:5ft., and light hook lowered 30ft. The total 
time for these operations was 1 min. 44 sec., or at the rate of 
84 cycles per hour. The hydraulic cranes, under precisely the 
same conditions, occupied 1 min. 40 sec. per cycle, or equivalent to 
36 cycles per hour. | 

The electric cranes did the same work in 64 seconds per cycle, or 
56 cycles per hour, and this is capable of being increased beyond 
even this point with a good driver. Therefore, in ordinary working, 
the electric cranes are doing 50 per cent. more work per hour than 
the hydraulic or steam cranes. On actual test it was found that the 
electric cranes can be released from the rails, travelled 30ft., and 
re-fixed to rails in three minutes. 


When it has been necessary to move the hydraulic cranes to suit 


the working into the various ships' holds, six men have had to 


be called one hour earher in the morning to set the four cranes: 


which are required for each vessel. With the electric cranes the 
men have not to be called earlier, as two men in summer and four 
in winter can disconnect and connect up four cranes in 15 minutes. 
In winter, on frosty nights, four men have been employed six 
hours each for the purpose of keeping fires to prevent water in the 
cylinders of the hydraulic cranes from freezing; on the other hand, 
he electric cranes have no need of this. When a steam crane had 
o be got ready for work, the driver had to commence one hour 
earlier in order to obtain steam, whereas the hydraulic and electric 


Table I.—Summary of Results. 


— 


Description of Cranes. 


I Hydraulic.| Electric. | Saving. 


Number of lifts made...... 3 825 834 
Weight of rails lifted ............ tons 1210°4 12249 p  .. 
Time occupied in loading .. . hrs. min. 7 0 5 15 1 45 
Coal burnt at power station during 

ES pounds, 3,584 2,912 672 
Cost of working at power station during 

VOBE i 3 pence 167°34 151°38 , 1596 
Cost of working at station, incl. capital, | 

interest & repairs during test ..pence| 436 74 85148 ^ 85:26 
Cost of men's wages handling cargo | 

during test .................. pence | 3, 528 2,646 882 
Cost of handling cargo .......... pence | 3964:74 | 2997:48 | 967-26 

» per 100 tons .............. pence | 3275 2447 | 828 
Saving effected by elec. cranes pr. 100 tons ae , 828 

T ” » . per cent. và čs 20835 


cranes are ready for work at any moment. In 1903, when the 
steam cranes were superseded by the electric cranes, the quantity 
of traffic dealt with at this dock was :— 


Tons. 
Coal and coke exported .................... 259,746 
Merchandise exported.................. esee 297,804 
i imported ..................«* 33,696 
TOGA) eins sais eee ease ieee 590,746 


To do this work, the quantity of coal burned at the new power 
station, which, as previously stated, supplies both the electric 
power, lighting and hydraulic power water, was 8,428 tons 4 cwt., 
or the total merchandise worked per ton of coal burned was 172°3 
tons, or a gain of 47:2 per cent. 


AN ELECTRICALLY-OPERATED POINT SHIFTER. 


The expenses in connection with the manual shifting of 
tramway points become a very serious item on a large system, 
and it is with the idea of effecting economy in this direction 
that an ingenious point shifter has been devised by Messrs. S. 
Dixon & Son. 

The apparatus may be worked by the motorman of any car, 
without the addition of any extra appliance whatever to the 
car, or any alteration of its wiring. The cast-iron street box 
B in the elevation contains a powerful electromagnet or sole- 
noid, B,, wound to suit the line voltage and having a core of 
suitable size and stroke to pull over both the rail point and that 
of the overhead wire. The core B, is connected to the rail 
point tongue D by rod E, and also to a lever, L, projecting 
upwards, so that when desirable the points may be actuated 
by hand. A flexible steel cable, G, connected to this lever L, 
is carried to the overhead point F, and is adjusted so that the 
necessary movement is obtained, when the lever is thrown over 
either by hand or by the magnet B,. The working of this 
magnet is controlled by an electrically-operated switch mounted 
in the same street box. The switch consists of two electro- 
magnets, M and N, mounted, as shown, side by side, with 
their cores connected to a pivoted lever forming the moving 
portion of the switch, at one end of which are the switch con- 
tacts 4, well insulated from the lever. At the other end 
of the lever is an adjustable balance weight, so that when the 
core of magnet M is attracted the switch is closed, and when 
that of magnet N is attracted the switch is opened. | 

The closing of this.switch completes the circuit thus: Frem 
the ‘overhead trolley wire by means of cable J, main switch 
and fuse 1, connecting wire 2, fuse 3, switch 4, magnet B,, to 
earth or rails, thus causing the core of magnet B, to be attracted 
and the points pulled over. On the switch being opened the 
core is released, and the points resume their original position 
owing to the tension.of a powerful spring. The necessary 


current for working magnets M and N is derived from the 


line as follows: At a position some convenient distance short 
of the rail point, a section insulator, A, of the air-gap type 1s 
fixed in the trolley wire. By means of the insulated cable J 
which is connected to the overhead wire at insulator A and 
run down the pole bracket H to box B, current is con- 
veyed to the main switch and fuse 1 to magnet M, from 
there to return fuse 7 and back through the wire I to the 
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insulated piece of the section insulator A. A cable, K, is also The car having passed the points, now comes to the hanging 
run from the hanging switch C to the box B and on to the switch C, and, this being closed by the trolley head, a current is 
switch and fuse 6, and is then connected to the magnet N, sent through the wire K to the switch and fuse 6, through 
from whence it returns to the rails. maguet N and thence to the rails. Switch 4 is thus opened, 
If on approaching a junction the motorman does not intend and the core of magnet B, is released, allowing the points to 
to turn on to the branch route, he will, on nearing insulator A, resume their original positions. 
switch his motor controller off and coast through the insulator, The makers of this point shifter inform us that they are. 
thereby not interfering with the points in any way. Should prepared to instal it on any electric tramway system in 
he, however, desire to turn on to the branch line, he would, on | England and maintain it in first-class working order for a 
approaching the section insulator A, keep his controller on. | period of two years, they to receive the amount of money that. 
Current would then flow from the line by means of wire J to | would have been paid in pointsmen's wages for that period, 
switch and fuse 1, through magnet M, return fuse 7, wire I to and at the end of the two years hand the whole installation 
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insulated piece A, down the trolley to the motors and thence | over to the owners of the tramways free of charge. Up to 
to rails. The large magnet would then become energised | date, five of these devices have been installed in Leeds, 
owing to the switch 4 being closed, and it would, therefore, | Bradford and Sheffield have sample points working and the 
pull over the points. Gloucester tramways are shortly to be equipped with four. 


ELECTRICAL PLANT AT HEYSHAM HARBOUR. 


Heysham Harbour is the name of the large new harbour | expected that the opening of the new facilities will result in an 
which is being built by the Midland Railway Co. on the north | enormous increase of business in this direction. It is not within 
Lancashire coast about 3 miles south of Morecombe. The | the province of this article to describe the harbour works them- 
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Fic. 1.—GerENERAL VIEW or HARBOUR, sHowina PosrrioN oF Power HoUsE. 


harbour when completed will take the whole of the Midland | selves, although the particular nature of the ground and the 
Railway Co.'s passenger, goods and cattle traffic to and from | large tidal rise have presented many problems for solution 
the Isle of Man and Ireland, and also a fish traffic, and it is] that necessitated a considerable exercise of engineering skill. 
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Fig. 1, however, will give a general idea of the extent of the 
works, and it may be mentioned that the harbour covers an 
area of 45 acres, that it extends over a mile from the present 
high-water level and that the power house, which is 1,000yds. 
from the high-water mark, supplies some points over ? mile away. 
The buildings to tho left in Fig. 1 contain the power plant, and 
by them is the gas-producer plant—for the station is driven by 
Mond gas—and the furthest points to be supplied with elec- 


trical energy are the fish dock, just scen in the distance on 
the extreme right of the illustration, and a bore-well about 
a mile inland. In addition to arc and incandescent lighting, 
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The system adopted for the electrical generation and distri- 
bution is a 2 * 230-volt three-wire system, the incandescent 
lamps being connected on the 230-volt mains, the motors 
across the 460-volt outers and the 
arcs, which are of the enclosed type 
two in series, off the 230-volt mains. 
Westinghouse generating plant is 
employed, in conjunction with an 
E.P.S. battery of large capacity and 
reversible boosters, there being, how- 
ever, some departures from standard 
practice in the booster and balancer 
arrangements. The dynamos are 
driven by gas engines supplied with 
Mond gas. 

The employment of a gas-driven 
central power house is by no means 
a new departure for the Midland 
Railway, this company having 
already a large Dowson gas station 
at Leicester, which has been running 
successfully for some years. On 
this occasion it was decided to 
give a trial to the Mond gas system, 
and the Power-Gas Corporation, 
who supplied the plant, were given 
a fairly free hand in order that 
no effort might be spared to make 
the plant thoroughly successful. 
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Fia. 3.— PLAN o. Powren HovsE AND Gas PLANT. 


the electricity works supplies current to the whole of the 
electric cranes, capstans, lifts, &c., and thus offers many inter- 
esting examples of electric driving. 


tact with small bituminous coal at a 
comparatively low temperature and 
pressure. Theheating of the air-blast 
is effected by a regenerative arrangement, so that the heat of the 
out-going gas is transferred to the in-coming air, which is also 
heated in the shell of the furnace itself. The steam employed 


THE ELECTRICIAN, JUNE 24, 1904. 


385 


for mixing with the air-blast is the exhaust from the blower, 
pumps and auxiliary engine, these machines being supplied 
from two small boilers in a separate boiler house. These two 
boilers generate steam at 60lb. pressure, and each is rated to 
evaporate 1,000lb. of water per hour from and at 212?F., 
this being amply sufficient for one of the two 500-750 r.H.P. 
gas producers and its auxiliary plant. The Power-Gas Cor- 
poration states that about 1 ton of steam is required for each 
ton of coal gasified. A Roots blower is employed for the 
circulation of the air-blast, and there is a Kórting injector as 
reserve. Beforebeing mixed with theexhauststeam, the air passes 
up through the “air tower,” down which the water employed 
for cooling the gas in the adjacent gas cooling tower trickles 
over circular earthenware tiles with which the tower is packed. 
On leaving the air-tower it is led, together with the exhaust 
steam already referred to, into the **superheater." This is a 
(shaped structure consisting of two vertical pipes, each pro- 
viding a wide internal passage for the gas to flow through, 
surrounded by an annular passage for the air. In these pipes 


carbon dioxide formed at the bottom of the producer where 
the air-blast enters is partly reduced to carbonic oxide, part 
of which is, in its turn, employed in the generation of hydrogen 
and carbon dioxide by the reaction between the carbonic oxide 
and the water vapour. There is also a direct combination of 
carbon with the water vapour, producing either carbonic oxide 
and hydrogen or carbon dioxide and hydrogen. Nearly 
50 per cent. of nitrogen (from the air-blast) together with 
a small amount of marsh gas (CH,) also comes over with the 

as. 
R From the producer the gas passes directly to the superheater, 
where some of the dust it carries over with it is deposited 
into dust-boxes, and thence to the washer.” In the washer 
a four-bladed dasher revolves, throwing a fine spray of water 
into the gas as it passes through, and removing the pipe 
and lighter portion of the dust. Between the washer anc 
the gas tower there is a hydraulic check valve to prevent 
the gas being forced back into the annular air chamber 
of the producer should the air-blast fail for any reason. 


Fic. 5.—Tue 


the major part of the heat of the gas is transferred to the air 
and steam-blast which then passes down a similar outer shell 
of the gas producer itself and enters the bottom of the 
producer in a superheated state. 

Coal is supplied to the hoppers above the producers by an 
ordinary elevator from which it falls into producers through 
an automatic arrangement, made by Messrs. Avery, for 
weighing and registering the coal used. Tho producer itself 
consists of a main inner chamber lined with fire brick and the 
outer annular chamber already referred to through which the 
air passes before coming into contact with the furnace. A 
water-seal at the bottom of the producer renders it possible to 
dh the ash without interfering with the working of the 
piant. 

The gas formed is a mixture of carbon dioxide, carbonic 
oxide, hydrogen, marsh gas and nitrogen, the carbonic oxide 
and hydrogen representing only some 38 per cent. of the 
whole. It is thus seen that the volume of the gas is consider- 
able as compared with ordinary coal or town gas when comparing 
horse-power with horse-power, this being compensated, how- 
ever, by the lower cost of the gas volume for volume. The 


ENGINE Room. 


After undergoing a further cooling in the gas tower, the 
gas is led to a small gasometer, which holds only enough 
gas for a few minutes’ supply, and is simply for the purpose of 
keeping the pressure constant. Tar is, of course, contained in 
considerable quantities in the gas, and this comes out during 
the various cleaning processes ; the bulk of it is removed from 
the water in the settling tanks, and some also from the water 
in the “ washer,” in the circulating tanks for the air and gas 
towers, and in the hydraulic check valve. In order to remove 
the last trace of tar from the gas, it passes through a fan in 
which it is dashed violently against the sides of the fan 
chamber, and thence through a sawdust scrubber. 

As seen in Fig. 3, the machine room containing the blower 
and pumps is a separate building adjoining the engine room. 

Two producers have been erected at Heysham Harbour, and 
space is left for a third. Each producer is rated for a maxi- 
mum output of 750 L.H.P., and will deal with 73 tons of fuel 
in 24 hours, producing, the makers inform us, 150,000 cubic ft. 
of Mond gas per ton of fuel. The gas engines are guaranteed 
to work with 70 to 75 cubic ft. of gas per brake horse. power- 
hour, the calorific value of the gas being 150 B.Th.U. per 
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cubic foot. There will be a 25 per cent. proportionally larger | 300 amperes, and can also be set to work automatically on vary- 
consumption of gas at half load. ing power loads so as to charge up to 200 amperes and discharge 

The generating plant represents more or less standard prac- | up to 300 as loads vary. The speed is 950 revs. per min. 
tice. The Westinghouse gas engines run at 200 revs. per min. As seen in Fig. 7 the booster motors are connected in series 
and are directly coupled to six-pole Westinghouse dynamos, ' across the three-wire system, and can be used asa ‘balancer, 
there being three the sets being 
150kw. sets, with then mechanically 
space for a fourth 8g | | Pt coupled together. 
of 300kw. at The booster itself 
a later date. The is separately ex- 
ignition for the cited by a small 
gas engines is exciter on the 
effected electri- same shaft and 
cally with the aid this exciter is dif- 
of a small motor- ferentially com- 
generator, and the pound-wound, one 
engines arestarted of its field-wind- 
by means of com- ings being con- 
pressed air, for nected to the 'bus 
which there are bars and the other 
two compressors to a very low resis- 
driven by 4 H.P. tance shunt in the 
motors. Two 34 "bus-bars between 
H.P. motors work the main genera- 
the pumps supply- tors and the out- 
ing the circulat- goingfeeders. The 
ing water for the boosters have also 
cooling jackets. TR a series winding 

The auxiliary Fic. 6.—BoosTERS, BALANCERS AND SWITCHBOARD. on their  fielda 
plant in the en- carrying their 
gine room consists of four boosters—two for the batteries, ] main current, this winding causing a cumulative effect to 
one for the lighting feeders and one for the power feeders— | take place. 


and a balancer. The battery boosters are automatically rever- The lighting feeder booster is made up of two 7}kw. series 
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Fic. 7.— DiAGRAM oF Booster Connections. Note: J and J are interlocked. 


sible boosters, each with a shunt-wound motor driving a 16kw. | generators driven at 850 revolutions by a shunt motor. The 
generator and a 5kw. exciter. They can increase the pressure | machine is designed to increase the pressure by 25 volts on 
by hand regulation of their exciters from 0-80 volts for charging | each side of the lighting feeders when necessary, and to deal 
at 200 amperes, and decrease it 0-45 volts on discharging up to | with a current of 300 amperes. Each of the generators of 
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this machine has, in addition to the series-winding, a second 
serics-winding connected in series with the middle wire, 
as shown in Fig. 7. Thus, when there is a large out-of- 
balance current flowing through the middle wire, the pres- 
sure on the more heavily loaded side is automatically 
increased, and the middle wire drop is compensated for. In 
addition to this, there is the usual cross-connected balancer, 
consisting of two 24kw. machines running at 950 revs. 
per min. The power feeder-booster is an ordinary booster, 
capable of raising the pressure 35 volts and dealing with 
250 amperes of current. It is driven by a motor at 400 revs. 
per min. | 

As seen in the illustrations, the boosters and balancers are 
in a row in front of the switchboard The number of these 
machines necessitates an unusual number of switches on the 
board, but interlocking arrangements are added to lessen, as 
far as possible, the making of a wrong connection. Duplex 
fuses are provided for the lighting feeders, but the power 
feeders have circuit-breakers with time-element relays. In 
series with each generator there is an ordinary overload cut- 
out and a separate reverse-current cut-out. AH the fuses are 
of the carrier type, and are piaced at the back of the switch- 
board. 

The battery (Fig. 8), which is of the E.P.S. make, consists of 
230 cells, capable of supplying 180 amperes for six hours, or 
300 amperes for three hours, and of supplying, without damage, 
540 amperes for periods up to 30 seconds. The battery is of 
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Fic. 8.—BarrERY Room. 


large capacity in comparison with the capacity of the plant, in 
view of the fact that there may be occasionally considerable 
overloads on account of the number of crane, capstan and 
lift motors, and the fact that the generating plant is gas- 
driven. Its large size will also considerably decrease the 
running costs, as it will enable the plant to be entirely shut 
down for portions of the 24 hours , 

In the building which contains the small boilers and the 
lavatories is space for two electrically-driven Merryweather 
fire engines, which take water from an 8in. main and deliver 
jets at high pressure. Each fire engine consists of two 
Hatfield pumps driven by an 80 H.P. motor, the two pumps 
being capable ot delivering 700 gallons per minute. A by- 
pass pressure relief valve is being fitted so that the delivery 
may be returned to the suction when the pumps are pumping 
without there being a proportionate demand for water. A 
switch is provided in the pump room, by means of which 
the fire engine electric mains may be connected directly to the 
battery should a fire occur on the switchboard, or in the 
engine room, and cut off the supply of power to the fire 
engines. Automatic circuit-breakers are also provided in the 
leads from the battery to the switchboard, so that a short- 
circuit on the latter in the course of such a fire would not 
have the energy of the battery discharged into it. 


(To be concluded.) 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society, held on June 10th, Dr. 
R. T. Glazebrook, F.R.S., president, in the chair, a Paper entitled 


“A Model illustrating the Propagation of an Alternating 
Current along a Telephone Cable, and a Simple Theory 
of the Same,” 

was read by Prof. J. A. FLeminc. Although the mathematical 
theory of the propagation of alternating currents along lineal con- 
ductors having capacity, inductance, resistance and leakage has 
been developed by many writers in great fulness, the conclusions 
reached by them have not always been readily assimilated by 
practical engineers, and in some cases unsound theories have been 
put forward regarding the conditions limiting telephonic speech 
along wires. The present Paper contains an account of a model 
(exhibited at the meeting) which has been constructed by the 
author for the purpose of explaining in a simple manner the 
physical meaning of the mathematical expressions which are 
reached in discussing the propagation of alternating currents along 
a telephone or telegraph cable. The first part of the Paper is con- 
cerned with a presentation of the elementary theory of the pheno- 
mena expressed in terms of complex quantities, which forms a 
more suitable mode of investigation than the use of ordinary 
trigonometrical analysis, as the time-element is thereby eliminated. 
Beginning with the fundamental differential equations for -the 
distribution of potential and current in an element of such a cable 
when traversed by any current, these are then thrown into the 
form appropriate when considering simple harmonie currents, and 
a solution given for the potential and current distribution in the 
case of a semi-infinite cable, having a simple periodic E.M.F. 
applied at the end. The solution is of the form V= E«-?*(cos Bw 
sin Bx), and it indicates that the potential V at any point in the 
semi-infinite cable has à maximum value which is less than that at 
the origin, (E), in an assigned ratio, and shifted backwards by an 
assigned angle in phase. A geometrical interpretation was then 
given of the above equations, leading to a graphic representation of 
the distribution of potential in the cable at any moment, and the 
model shown illustrated the meaning of the above equation and the 
graphic interpretation of it. The model consists of a steel axis, on 
which are keyed a aumber of wooden discs grooved on the edge. 
These are set on the shaft, eccentrically, and the eccentricity of the 
wheels diminishes in geometrical progression. Each eccentric is 
shifted backwards in phase compared with its preceding neighbour 
by an equal angle, and these eccentricities and phase-angles can be 
varied. Each eccentric wheel is embraced by a long string, the 
ends of which are attached to metal blocks which can slide up and 
down ona steel wire. These strings are all of equal length. When 
the axis carrying the wheels revolves, each block moves up and down 
with a nearly simple harmonic motion, but the amplitude of that 
motion decreases from block to block, and, moreover, the phase of 
the motion of each block is delayed behind that of its next pre- 
ceding neighbour by an equal amount. Hence, when the axis is 
turned round, the blocks, of which there are 48, are arranged in 
& periodic curve of decreasing amplitude, and move up and down 
in a manner which imitates the propagation of a wave of alternating 
current or potential along a cable. ‘The Paper then proceeds 
with a discussion of the theory, and a very simple proof is given 
of Mr. Heaviside’s condition for the distortionless propagation of a 
wave of electric current The criterion of distortion is then applied 
in the case of one long submarine cable, and it is shown how far 
removed such a cable is from being a distortionless cable. The 
remedies which have been proposed are then discussed, and it is 
shown that it is hopeless to expect any real advantage merely by 
bringing the iron armour closer to the cable-conductor, but that a 
large reward awaits any inventor who can bestow upon a long 
submarine cable inductance up to 300 or 400 henries per naut, with- 
out at the same time increasing much the usual capacity of 0-3ntd. 
per knot. Allusion ie made to Prof. Pupin's investigations concern- 
ing the insertion of inductance coils at intervals along the telephone 
lines, and the suggestion is inade that there is no difficulty in apply- 
ing this plan to subterranean telephone trunk lines, and that con- 
siderable improvement in the transmission of telephonie speech 
could thereby probably be effected. 

Mr. T. H. BLAKESLEY congratulated the author upon the interesting 
result contained in his Paper, that under a certain critical relationship 
among the properties of the cable relatively distortionless waves might 
take place whatever the frequency. But he thought some other of the 
consequences of this relationship might be more simply exhi ited in the 
forms for potential and current, 

V — Ee-a* cos (Bx - pt), 


Ee- dr 


I=. - eos (B. r- pt ), 
f, 
14 Lp\*,4 
„R R (LK —RC p 
2 B e auc tan ans oe 
where — J md LEE DIU. 
K. 
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is of the nature of resistance, and m is the angle of lag of the current 
behind the potential, and is constant for all points of the cable. This 
lag-angle disappears when LK — RC —0, but from the expression for q? it 
is clear that this quantity wil be independent of the frequency if 
L/R=C/K, which is again the same condition. Thus the real degrada- 
tion of current would be the same for all tones, and the conjunction of 
current and potential, for all points, would be secured by this condition. 
It would not, however, be easy in practice to fulfil this condition. There 
was, however, something to be said for keeping both L and K small, as, 
in fact, they are in practice. For, looking at the expression for q?, it 
will be seen that it diminishes as the frequency rises if CR> LK, and 
this is true of cables in practice. Henoe, though e az grows less with 
rising frequency, the resistance q also becomes less, so that the degrada- 
tion of current is not so great as that implied in the mere increase of a with 
frequency. Mr. Blakesley pointed out that in operating upon equations 18 


and 14 to obtain equations 20 and 21, the quantity V (R*+ p:L*)(K? + pi) 
could be written in two ways: — y (K8 + p*LC)*+p(LK+CR)*. The 
author had chosen the top signs, but interesting results could be obtained by 
choosing the bottom signs and contemplating the equality of KR and p?LC. 

The CHAIRMAN read a letter from Mr. Jacob pointing out that the 
dielectric resistance of the 1880 Anglo-American cable, considered in 
the Paper, is much higher, as it lies in the sea, than the figure quoted 
by the author, which was obtained at 75°F. and atmospheric pressure 
after one minute electrification. The electrification or absorption of the 
dielectric, however, masked all the effects of the high insulation value. 
An inductance of 800 or 400 henrys per naut was beyond possibility ; 
the inductance should not be of a higher order than 1 henry per naut. 

Dr. FLEMING, in reply, said that the relation between the electrical 
constants of the cable which gave distortionless transmission was dis- 
covered and announced 20 years or more ago by Mr. Oliver Heaviside. 
All that he (Dr. Fleming) had attempted to do was to simplify and 
illustrate the prcofs of this condition. The employment of complex 
quantities in the discussion of alternating-current problems led to a 
considerable simplification of the analysis. As in practice we were only 
concerned with the maximum or root-mean-square values of the potential 
and current, the introduction of the time-variable into the equations led 
to complicated expressions the physical meaning of which was not 
readily apparent to most students. All the usual algebraic expressions 
for current and potential at any point could, however, be readily obtained 
from the vector equations he had given. As regards the practical 
realisation of Heaviside's distortionless condition for submarine cables, 
the figures given in the Paper were merely intended to indicate the 
remoteness of its possibility. The correction furnished by Mr. Jacob for 
the insulation resistance of the dielectric when the cable was immersed 
did not affect the general conclusions, as if the insulation resistance was 
greater, the departure from the distortionless condition would be then 
still greater. He recognised that the “absorption ” of the dielectric 
introduced a factor not taken into account in the mathematical theory. 
As regards the practical superior limit of inductance which might be 
given to a cable, no one could say what invention might not bring forth. 
He was glad to hear that an inductance of 1 henry per naut might 
improve matters sensibly, because he had devised a plan by which an 
approximation to this might be reached. Mr. Jacob only confirmed the 
statement in his Paper in expressing the opinion that an inductance of 
300 to 400 henrys per naut was impracticable. 


SOME PROPERTIES OF ALTERNATORS UNDER 
VARIOUS CONDITIONS OF LOAD.* 


BY A. F. T. ATCHISON. 
(Continued from page 318.) 
SELF-EXCITED AND COMPOUNDED ASYNCHRONOUS GENERATORS. 


The problem of devising a generator which can operate satis- 
factorily without requiring a large synchronous machine in parallel, 
and which at the same time retains the value properties of the 
simple asynchronous generator in the matter of parallel running, 
has, as a matter of fact, been solved, and such machines have 
recently been constructed in large sizes. 

The subject of self-excited and compounded alternators has, 
indeed, been so largely developed in recent years, and so many 
devices have been brought out, that it is not proposed in the present 
Paper to follow out the subject in all its branches, but only to 
examine those principles which give promise of adoption in practice. 

The principles employed are the outcome of the earlier devices of 
Latour, Heyland and others for “compensating for the wattless 
current taken by the ordinary induction motor. In the “ com- 
pensated " induction motor developed by Heyland the power-factor is 
made practically equal to unity throughout the greater range of its 
load, and hence such a machine when run as a generator could 
supply a non-inductive load without the necessity of running a large 
synchronous machine in parallel with it. 

Space will not permit a discussion at full length of the mathe- 
matical theory of the “compensated induction machine, but the 
recent developments in this direction are of so great importance to 
the electrical engineer that it may be as well to consider the chief 
points in connection with the invention. 

The basis of Mr. Heyland's device is this: The considerable watt- 
less component of current required by the induction machine 


* Abstract of a Paper read before the Birmingham Local Section of the 
Institution of Electrical Engineers on April 20th. 


(lagging in a motor and leading in a generator) is due to the mag- 
netising ” current supplied by the stator winding and the reactance 
of this circuit, and, therefore, the tangent of the angle of phase 
difference is proportional to the frequency of this magnetising 
current. In the simple induction machine this current is of the full 
frequency of the supply, and hence gives rise to a power-factor 
which may be considerably below unity, especially if magnetic 
leakage is not reduced to the smallest possible amount. If, how- 
ever, instead of furnishing the magnetising current from the stator 
windings it be introduced by a commutator into the rotor windings, 
it would become in that winding a current of very low frequenc 
(always equal, in fact, to that of the slip or asynchronism), althoug 
of full frequency in respect to its reaction upon the stator currents, 
and hence would only require a small impressed E.M.F. to main- 
tain it, and would not cause the objectionable decrease in the 
power-factor of the machine. For simplicity, let us consider an 
induction machine without resistance or magnetic leakage. The 
vector diagram of Fig. 18 becomes that shown in Fig. 28, where 
OF is the flux, and OL, OIL, OE,, OE, the stator and rotor currents 
and E.M.F.s respectively. 

The magnetic flux is due to d F 
the combined action of the 
stator and rotor ampere-turns, 
so that OF is the vector sum 
of OI, and OI,. 

In order that the power- 
factor of the machine may be E 0 E, 
unitv, the vector OI, must 
coincide in phase with OE, Fro. 28. 
and, therefore, to maintain 
the flux OF unaltered, the current introduced into the rotor 
must be that corresponding to the vector CC,. Now, the magnitude 
of this extra current introduced into the rotor depends upon the 
E.M.F. applied to the brushes, and its phase (relative to the stator 
currents) depends upon the position of the brushes on the com- 
mutator, as the following consideration will show. Since this rotor 
current alternates with the frequency of the slip at all loads, and 
since the rotor winding itself rotates in space at a speed equal to 
the difference between synchronous frequency and the slip frequency, 
it is clear that the rotor winding is equivalent to a winding fired in 
space and carrying currents of the full synchronous frequency. 
Further, since the brushes constitute the terminals of the rotor 
winding, it follows that by merely displacing the brushes through 
a certain angle, it is possible, as it were, to turn the equivalent 
stationary winding through the same angle in space; and thus to 
keep the flux unaltered, it must be adjusted so as to exactly replace 
that furnished by the stator magnetising current in the uncom- 
pensated motor. 

Further, by sufficiently increasing the magnitude of the mag- 
netising current introduced into the rotor, it becomes possible to 
reverse the power-factor of the stator circuit and make the stator 
take a leading current as a 
motor, or enable it to supply _, F 
an inductive load as a genera- 
tor (angle COE, Fig. 29). 

As pointed out above, this 

extra current introduced into 
the rotor only requires a small 
impressed E.M.F. to drive it. 
This may be supplied from a 0 I, 
small transformer, whose 
primary is connected across 
the stator terminals, or in low 
voltage machines may be 
obtained by * tapping " a small fraction of the stator winding, the 
necessary adjustment being made by resistances or altering the 
transformer ratio. 

If such a compensated machine be worked as a motor its power- 
factor will remain practically unity at all loads, although to obtain 
this condition exactly the amount of compensating current should 
be increased slightly with the load in order to make up for the 
increase of magnetic leakage. Conversely, as a generator it will 
maintain a nearly constant terminal voltage on a non-inductive load. 


COMPOUNDING OF ASYNCHRONOUS GENERATORS. 


In order to regulate for constant voltage on inductive loads, it is 
necessary that the magnetising current introduced into the rotor be 
increased with the load. This represents the next step developed 
by Mr. Heyland in connection with his asynchronous machines, 
and may be effected by passing the stator current through the 
primary of & second transformer, whose secondary terminals are 
connected to brushes on the rotor commutator, or the entire stator 
current may be sent through the rotor by connecting the ends of 
the stator windings, which would otherwise be joined together as the 
* neutral point," directly to the brushes, in which case use of 
the current transformer would be obviated. If it is desired to use the 
same set of brushes for the compounding and for the exciting current, 
the secondary of the transformer supplying the latter current must 
be mesh-connected in order that the magnetising current thus 


Fia. 29. 
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introduced into the rotor may be a quarter of a period ahead of the 
stator voltage from which the primary of the transformer is supplied. 
The} arrangements of connections in such a compounded self- 
exciting asynchronous generator are of the form shown in Fig. 80. 

The extent of the compounding can be varied by altering the 
ratio of the current transformer or by placing suitable shunts across 
the brushes, and by making the necessary tests before finally 
adjusting these, the machine can be made to over-compound at high 
loads if required. 


Fic. 30.—ConNECTIONS or HETLAN D COMPOUNDED, SELF-Ex:1TING 
ASYNCHRONOUS GENERATOR. 


By connecting adjacent commutator segments by low-resistance 
shunts, and by winding the rotor with a duplicate winding so as to 
obviate the self-inductive E.M.F. on opening the circuit, Mr. Heyland 
has been able to eliminate all troubles arising from sparking at the 
brushes. 


THE HEYLAND COMPOUNDED SYNCHRONOUS MACHINE. 


The latest development in connection with the compounding of 
alternators has been made by Mr. Heyland in applying the principles 
of his compensated asynchronous generator, as outlined above, to 
machines of the synchronous class.* 


PART II. 


SOME OSCILLOGRAMS SHOWING THE BEHAVIOUR OF ALTERNATORS AND 
SYNCHRONOUS MOTORS UNDER DIFFERENT CONDITIONS. 


(a) An Electrical Resonance Phenomenon and its Effect on the 
Wave Form of an Alternator. 


It occurred to the writer that the effective inductance of an 
alternator armature might be measured without an abnormal con- 
dition of the excitation by loading it into condenser loads of various 
magnitudes and obtaining a resonance effect either with the funda- 
mental, or, if possible, with a higher harmonic of the E.M.F. wave. 

The experiments resulted in a very interesting series of oscillo- 
grains, which are sbown in Fig. 31. The machine used was the 
Fynn inductor alternator, whose open circuit E.M.F. wave contains 
pronounced triple and quintuple harmonics (Fig. 31 and Fig. 1). 

By gradually increasing the capacity of the load by adding con- 
densers in parallel, the change of wave from across the terminals 
was very remarkable, and is shown in Fig. 57, a to e, until, when a 
capacity of 27°25 microfarads was reached, exact resonance with the 
harmonic of quintuple frequency took place, the wave-forms taking 
the form of e (Fig. 31). The current at this stage is seen to be 
almost a simple sine wave of five times the fundamental frequency, 
and, as would be expected, each of these higher pulsations is in 
quadrature with the corresponding peak and hollow of the P.D. 
wave. On further increasing the capacity, the resonance was 
qui destroyed, the wave-forms becoming again more normal, as 
shown by Fig. 31, f to i. 

The rise of voltage at the condition of complete resonance with 
the 5th harmonic was from 200 to 286, though this would partlv be 
due to the fact that the machine was then giving a wattless leading 
current of three-quarters of its full-load current, which, as previously 
shown, gives in itself a rise of terminal pressure. To calculate 
the effective inductance of the armature, we have at resonance 


1 
L Y. A 
The frequency of the fundamental wave was in this case 57 œ per 
sec., and hence at quintuple frequency 
Psu ar 285 x 27.25 x 10 «ohms = 2075, 


i. e., a reactance of 4:1 ohms at the fundamental frequency. 

This shows & very fair agreement with the value 4:88 of the 
synehronous reactance, found from the open and short-circuit 
characteristics of the machine at that frequency. It is clear that, 
owing to the introduction of resonance with the higher harmonics 


* See The Electrician Vol. LI., p. 969.—£Ed. E. 


of the E.M.F. wave, the theoretical regulation curve of an alternator 
on & capacity load of given power-factor cannot possibly be obtained 
in practice unless the E.M.F. wave be a simple sine wave. In 
practice, however, capacity loads of any great magnitude are seldom 
met with, so that the point is chiefly of theoretical interest. 


(h) 36.75 mf. 


() Wave Form on Open Circuit 


Fic. 31. 


(b) Some Oscillograms illustrating the Modification of Wave-forms 
under different conditions. 

Fig. 82 shows the open circuit E. M.F. wave-form of the Fuller- 
Wenström single-phase alternator, showing very distinctly the 
ripples of high frequency due to the slots on the armature. These 
ripples can be greatly intensified by resonance, as is exemplified by 
Fig. 88, which represents the P.D. wave-form when working on a 
condenser Joad of 27°25 microfarads capacity. The current is then 
a wattless current of 15 times the fundamental frequency. 


FIG. 32. Fic. 83. 
P.D. 
Current 
Current in 
other Phase P.D. 
Fro. 34. 


The lack of exact symmetry about a vertical axis is further 
increased. 

Fig. 84 shows a slight alteration in the E.M.F. wave-form on the 
unloaded phase of the Fynn 2-phaser when a capacity current is 
taken from the other phase. The capacity in this case was such às 
io give nearly exact resonance with the quintuple harmonic, as 
described above. 

(To be concluded.) 


390 THE ELECTRICIAN, JUNE 24, 1904. 


HIGH-SPEED ELECTRIC RAILWAY EXPERIMENTS „ the 5 oe of ener e iroa to give 
the cars the same acceleration, the figures of the table show an 

ON THE MARIENFELDE-ZOSSEN LINE.* efficiency of about 45 per cent., due, no doubt, to the losses in the 

BY ALEXANDER SIRMENS. starting resistances; but for long- distance travelling the period of 

(Continued from page 348.) 


acceleration is almost negligible. In Tables A and B the results of 
these experiments are summarised, and diagrams in Figs. 8, 12 

From their experiments the Studiengesellschaft draw the conclu. 
sion that the front of the car should be a rather steep paraboloid. 


and 18 give some details of runs with and without trailers. An 
attempt was made to measure the turning moment of a motor direct 

Owing to thé necessity of arranging the cabin of the driver in front, 

and providing buffers and dra 1 ae it is not possible to carry this 


by fitting on car A” a special apparatus represented in Fig. 10. 
Instead of attaching the motor rigidly to the frame, it is held by 
out in Beaches, but the nearest approach to the correct form is 


springs, as shown diagrammatically, and the movement of the 
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Fic. 8.—Runs with Car A (WEIGHT —89,500xo.) 8 Arr Reststance, CURRENT, Votts AND Work Done.) 


sug ested to be a cylindrical front, extending for 86deg., then plain 

urfaces which join the sides of the car by easy curves, as repre- 
sented | in Fig. 9. Very careful measurements were made as to the 
amount of energy required, and a measuring station was established 
at the feeding-point to avoid the calculations of the losses in the 
feeder. The ammeter and wattmeter at this station were connected 
direct to the high-tension circuit, to avoid the use of transformers 
and to make them almost independent of periodicity and of difference 
in phase. In the cars the instruments were joined to the same 
phase as at the feeding-point. In spite of all precautions, however, 


n Indicator inside the Car 


‘Dynamometer — 
: for Compression 
22 and Extension. 


FIG. 10. 


N.B.—The shaded parts are fixed points, ei her 
on the Car Frame or on the Bogie. 


the readings were not all reliable, especially i in wet weather. The 
nreasurements are divided into two groups: one to determine the 
energy during acceleration, and the other to measure it at constant 
speed, In both cases the cars were sometimes running by them- 

selves and sometimes pulling trailing cars. It will be noticed that : 
the acceleration is not very great, but this was the consequence of 
the generating set not being powerful enough to supply more energy. 


springs is transmitted by suitable levers to a registering indicator 
in the interior of the car. The instrument was calibrated by 

weights, and gave useful results when & resistance was inserted in 
the secondary circuit of the motor, but of course the direct com- 
parison between the indicated turning moment and the electrical 
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Fic. 11. ELTE Rows. or Can “A” WITH 41x. WHEELED TRAILERS ON 
NOVEMBER 8, 1902. (PuLrL, VeLocity axb Prorme or Line). 


readings is thereby prevented. The diagram Fig. 134 shows the 
turning moment during a run cf car“ A" on November 8th, and 
the curve, Fig. 11, is drawn in accordance with these indications. 
| About the measurements made to ascertain the loss in feeders and 
! conductors, nothing need be said, as no novel features with regard 
to them are disclosed in the report. Nor need the brake experi- 


ments be described, as they were again unsatisfactory, and even- 
' tually it was considered advisable to alter the whole of the braking 
* Paper read before the Institution of Electrical Engineers on May 26th. | 


arrangements. A good opportunity for doing this was afforded by 
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Weight of motor-car 89500 Kg. 


DURING Run No. 4, o NovkuBEn 8, 1902 (WITH 


Fie. 184.—D14GBAM oF THE Turning MOMENT or THE MOTOR OBSERVED IN Can “A” 


Four sIX-WHEELED TRAILERS). 


Table A.—Average Value of the Electrical and Mechanical Measurements taken during Acceleration. 
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No. of hau abt df Distance adler NT Final No. cor At feeding point. At collector of car. 
runs. work- | train in metres. Average tion. Km. hr. 3 | | | Remarks. 
ing. tons. | "| %. |M.sec. Amp. | = Kw. | Amp. | Volts. | Kw. | H.P 
5| 9 89-5 | 4430 | 030 | O08 | 886 | 206 | 512 5662 50-0 5,376 358 | 487 Car alone 
« 12 4 89:5 8,950 0:84 0°12 97:5 20:8 5,165 74:2 4,835 446 606 Ditto 
- 16 2 89:5 7,980 0:54 0:07 106:0 24:0 51:1 | 6,383 50°1 6,024 407 553 Ditto 
812 4 | 89:5 4,550 0:57 0:11 102:5 250 ; 6,740 76:0 | 6,360, 535 727 Ditto [cars 
3 4 |1884 | 8,700 | 061 | 007 | 1133 | 250 101·0 6,253 880| .. | .. | 813 1.105 | Car drawing 8 pass. 
n 9 2 | 7179 2,744 1-11 0°13 91:2 20 8 526 5,472 51:8 | 5,257 | 394 535 | Car alone 
" 9 2 77:9 4,294 0:68 0:12 105-6 24:0 51:1, 6,290 50°5 | 5,950| 484 590 Ditto 
816 4 | 159:6 5,583 0:60 0:11 1167 25-0 |108°2 6,237 1,010 |105°6 5,938 928 1, 261 Car and 2 pass. cars. 
1 4 | 198-4 8,300 a 0:07 115:0 25:0 |1100 6,140 | 988 |107:0 | 5,450| 855 ,1,160 | Car and 3 pass. cars. 
Observations taken in autumn, 1902. 
Table B.—Average Value of the Electrical and Mechanical Measurements taken during Periods of Running at Constant Speed. 
No.of | Total ; soj Effiei- | Power exerted 
No. of | motors weight Average| No. of | At feeding point. At collectors of car. ag on wlisels: 
runs. | work. | train in Koh < p periods | lee out EMT 
ing. tons. een Ber ver. Amp. | Volts.| Kw. | Amp. | Volts | Kw | EP | put. /. mr. Pull in kg 
4 2 89-5 95 20-6 | 48-4 | 5,835 49-1, 5,543 246 | 385 | 827 | 277 788 | Car alone 
402 4 895 | 96 | 208 | .. | 5,450 640 | 5,190, 247 | 386 | 69-7 | 234 660 | Ditto 
E $ 2 89:5 107 24-0 45:6 | 6,460 43:8 6,089 302 410 86-4 354 892 Ditto 
2 4 895 | M3 | 950 | 6,830 .. |715 | 6.390 365 | 496 | 79:1 .| 892 | 938 | Ditto 
2 4 188:4 117 25:0 84:7 6,647 694 d - 644 875 871 762 1,760 Car and 3 pass. cars 
e 8 2 7179 92 20:8 36:7 | 5,781 s 84-5 5,619 197 268 84:0 225 660 Car alone 
8 2 779 106 24:0 39:2 | 6,447 36:8 6,162 283 385 86:5 833 850 Ditto 
814 4 | 1596 | 117 250 | 69:2 6,937 566 | 65:0 6,685 499 679 855 580 | 1,330 Car and 2 pass. cars 
1 4 193:4 118 25:0 81:5 6,700 718 | 75-0 | 6,425 680 | 925 | 87°7 810 1,840 Car and 3 pass. cars 


Observations taken in autumn, 1902. 


the reconstruction of the bogies, which became necessary to ensure 
the steady running of the cars during high speeds. 

In the new bogies the following points were to be observed: 
1. The wheel-base is to be increased from 9:8 to 5 metres. 2. The 
bogie frames are to be constructed with simple Z girders. 3. The 
bearing springs are to be connected by balancing levers, and are 
to be visible and easily accessible throughout their whole length. 
4. The car body is to be supported at four points on each bogie. 
5. The centre pin of the bogie is to be movable for a distance of 
30mm. in every direction. 6. The motors are to be connected to 
the axles by springs. 7. The brakes are to be reconstructed as 
shown in outline by Fig. 14, which explains itself. | 

During the trials the bending of the rails was measured in the 
same way as in the previous year; but as the speed of the cars had 
been restricted, no abnormal observations occurred and no extra- 
ordinary repairs became necessary. When the trial runs of the 
high-speed cars had been completed, some further experiments were | 
made with & three-phase locomotive built by Siemens and Halske, 
and the Studiengesellschaft comments on them in a separate report. 


In this case they say that the high-speed cars have proved suitable 
for their work as far as their mechanical and electrical outfit is 
concerned, but their weight is too great and the proportion of their 
dead-weight to the paying load is not favourable. The trouble with 
the permanent way and the very high power required during the 
acceleration period were a consequence of this weight, and for 
economical high-speed traffic it should, if possible, be diminished so as 
to load the axles only sufficiently for the necessary adhesion. It 
would not be possible to effect this object by altering the eonstruction 
of the car or by lightening its mechanical outfit without endangering 
its safety. It is therefore necessary to try to diminish the weight of 
the electrical apparatus. This may be done b removing the trans- 
formers from the car and placing them along the line, or by 
dispensing with them altogether. In the first case & double set of 
conductors is required, increasing the losses and the capital 
expenditure. It is therefore preferable to employ motors which 
are capable of utilising high-tension currents, 


With a view of trying the possibility of using such motors on the 
high-speed cars, Messrs. Siemens and Halske built two motors of 
approximately the same outside dimensions, but suitable for 
working with 10,000-volt currents, and fitted them each to a 
four-wheeled bogie with a wheel-base of 8°25 metres. The 
car body, 12:5 metres long, is of the usual shape for electric 
locomotives, and in its centre is a driver’s cabin, 4 metres 
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Fig. 15. 


long by 2:8 metres wide by 2:8 metres high. In the iron boxes 
on either side of it are the starting switches and resistances, 
and on the top it carries the collecting gear, which is like that of 
car“ S.“ The motors are suspended from the bogie frames after 
the manner of tram motors, driving the axles by a gearing of 1:2. 
Between the car body and the wheels are two sets of springs, and 
provision is made for a slight lateral movement relative to the 
bogie. The diagram (in Fig. 15) of the connections shows that 
there are separate switches, inoved by compressed air, for each 
direction of running, a small transformer to supply low-tension 
current to the air-pump motor, and mechanical switches for the 
resistances which are actuated by & hand-wheel in the driver's 
cabin, geared to a horizontal shaft. Some difficulties were expe- 
rienced in obtaining readings of the measuring instruments on the 
locomotive of sufficient accuracy, so that finally only the measure- 
ments at the feeding point were taken into consideration. 


( To be concluded.) 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


N-rays and Phosphorescence.—E. Bichat has observed some 
properties of N-ray emission which show a strict analogy to 
phosphorescence. If a plate of copper 1mm. thick is exposed 
to N-rays from a Nernst lamp and tested by means of a calcium 
sulphide screen, it is found to emit N-rays. If, while observ- 
ing the screen, one heats the copper very slightly, the screen 
shows a further brightening, but only for an instant. A 
striking experiment is the following :—The N-rays are refracted 
by an aluminium prism and the refractive indices of the 
various rays noted. A body exposed to the same rays for 
about a minute, and capable of storing them up, is then put 
in the place of the source, and the refractive indices again 
determined. They are all found to be slightly superior to the 
former values. Since the refraction in aluminium increases 
with the wave-length, it follows that the secondary rays have 
a greater wave-length than the original rays, as in the case of 
phosphorescence, according to Stokes' law. | 

[E. Bicnar, Comptes Rendus, May 30, 1904.] 


Action of Anesthetics on N'-ruys.—J. Becquerel has shown 
that sources of N-rays are deprived of their activity by the 
action of anæsthetics, such as chloroform and ether. But this 
result is not entirely convincing, owing to the fact that those 
bodies themselves emit N'-rays, which would in any case mask 
the N-rays. J. Meyer has, therefore, devised a crucial experi- 
ment. It consists in stretching a wire in a tube of chloroform 
vapour. Both the stretching and the chloroform produce 
N’-rays, and if there were no action of the anesthetic as such, 
there should be simply an increase of the effect. But there is, 
on the contrary, a diminution of the sum of the two effects as 
soon as the vapour bathes the wire. Hencs there is a true 
anzsthetic action. 

(J. Meyer, Comptes Rendus, May 30, 1904.] 


Simultuneous Emission of N-rays and N'-rays.-—Jean Becquerel 
has found that in all cases where a surface emits N-rays 
normally, it emits N’-rays tangentially, and vice versa. . This 
fact establishes a close correspondence between the emission 
and absorption of these rays, which leads the author to some 
interesting generalisations. A brick exposed to the sun emits 
N-rays normally and N’-rays tangentially. A patch or cross 
of the phosphorescent sulphide alternately brightens and 
darkens as successive surfaces of the brick are exposed to it 
When the screen is observed tangentially instead of normally, 
it darkens and brightens instead of the reverse. When a body 
is compressed, it emits N-rays from the compressed surface and 
N'-rays from the surfaces perpendicular to it. The author lays 
down the following senera rala :—The rays produced by the 
compression of a body (N-rays) have the property of increasing 
the sensibility of vision, and produce, on a surface capable 
of storing them, and the same effect as regards radiation as 
does a compression normal to that surface. And: The rays 
produced by the stretching of a body (N’-rays) have the 


property of diminishing the sensibility of vision, and produce | 


on a surface capable of storing them the same effect as a 
tension normal to that surface. The author seeks the origin 
of the rays in the vibrations of the molecules attaining a new 
position of equlibrium. In looking for some regularity in 
the spectrum of the rays, he found that Blondlot’s values may 
be arranged in two series, one of them containing multiples of 
2-9up, the other containing simple fractional multiples of 4-94. 
(JEAN BEcQUEREL, Comptes Rendus, May 30, 1904.) 


Electric Equilibrium of the Sun.—Svante Arrhenius frames a 
theory of the process by virtue of which the sun is able to give 
out a continuous supply of negative electricity without its 
positive electrification being raised to such a high point as to 
retain the negative electrons in the sun. This process neces- 
sitates some form of circulation or renewal of the negative 
electricity in the sun, and the author makes such a circulation 
very plausible. . We know that negative ions condense vapours 
more easily than positive ions. The gases in the atmosphere 
of the sun are ionised by the ultra-violet radiation. Therefore, 


we have to suppose that among the little drops formed by con- 
densation in the sun’s atmosphere far more are negatively 
charged than are positively charged. As these drops are 
driven away by the pressure of radiation they charge with 
negative electricity the atmosphere of celestial bodies, such as 
the earth, till the charge is so great that discharges occur, and 
cathode rays are formed, which carry the charge back to the 
universe. The author makes an interesting calculation of the 
speed with which the drops will be driven from the sun, 
assuming that the radiation pressure is twice their weight. A 
drop which partly reflects the light will arrive at the earth in 
about 46 hours. Now, according to Ellis, the interval elapsing 
between the passage of a sun spot across the meridian and the 
maximum of the consequent magnetic storm upon the earth is 
42:5 hours. This agreement renders the base of the calcula- 
tion reasonably probable. The author then goes on to show 
that the charge of the sun is sufficient to attract and absorb 
negative electrons travelling with observed velocities anywhere 
within 1:25 light-years of the sun. Since the nearest star is 
four light-years away, and there are other stars about 10 light- 
years off, not many electrons can traverse interstellar space 
without being attracted by some star or other. Thus the suns 
recover from space as much negative electricity as they lose. 
The electric charges of the suns are very effective regulators. 
If the charge is quadrupled the mean distance of the caught 
electrons is doubled, or, in other words, as they are uniformly 
disseminated in space, their quantity is quadrupled. There- 
fore, the supply of negative electricity to the suns is propor- 
tional to their defect thereof. 
[S. ARRHENIUS, Proceedings of the Royal Society, June 2, 1904.] 


Physiological Efect of Radium Emanation.—C. Bouchard, 
P. Curie and V. Balthazard have examined the effect of 
radium emanation on the life and the tissues of mice and 
rabbits. They found that the confinement of the animals in 
an atmosphere containing radium emanation, but maintained 
at a constant composition by the renewal of the oxygen and 
the absorption of the carbonic acid, led to death in a few 
hours, the cause of death being inflammation of the lungs. 
The tissues of the animals which had succumbed became highly 
radio-active, more especially the fur and the lungs. Injection 
of fluids containing the emanation has no toxic effect. 

[Boucnarb, Curie and BavrHazanp, Comptes Rendus, June 6, 1904.) 


Subjective Phenomena in N- Ray Obserrations.—F. P. Le Roux 
points out the important part played by subjective effects in 
many of the usual N-ray observations. The apparent increase 
of luminosity of a faint patch by a sound may be simply a 
nerve phenomenon due to the temporary suspension of the 
fatigue incurred in its contemplation. The author mentions 
another source of error in observing the effect of anesthetics. 
If the faint patch is observed with only one eye, and a bottle 
of chloroform held closed with the thumb is brought near the 
nasal orifice on the side of the observing eye, the brightness of 
the patch diminishes with the slightest mhalation. On opening 
the other eye, the patch appears as bright as before. The reverse 
effect is produced by substituting alcohol for the chloroform. 

F. P. Le Rovx, Comptes Hendus, June 6, 1904.) 


Mode of Action of NIS. R. Blondlot agrees with J. 
Becquerel’s theory of the action of N-rays on a calcium sul- 
phide screen. That theory maintains that the sulphide absorbs 
the N-rays and emits secondary N-rays, which, reaching the 
eye together with the light, increase the sensitiveness of the 
retina and produce the appearance of greater luminosity. This 
theory accounts for the failure of all attempts to record photo- 
graphically a change of luminosity of the screens. The author 
then inquires whether the mechanism is the same in the case 
of the small electric spark. On applying Becquerel’s method— 
viz., observation through a trough of distilled water, which 
intercepts the N-rays—it is found that, contrary to what 
happens in the case of the sulphide screen, the changes of 
luminosity are seen as clearly as they were without the 
trough. This objective effect is confirmed by the photographic 
records. Incandescent platinum behaves in the same way as 
the spark. | | 

R. BLoxpLor, Comptes Rendus; June 6, 1904.) 
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ELECTRIC v. HYDRAULIC CRANES. 


Several able Papers discussing the best means of equipping 
dockyards with the necessary poWer appliances, treating the 
subject from both the commercial and the engineering points 
of view, have appeared from time to time in our columns, the 
last being the Paper by Mr. WALTER Pitt, read last year 
before the Engineering Conference and reported in The Elec- 
trician, Vol. LL, p. 449. In that Paper Mr. PITT expressed 
the opinion that he would be a more than 
conservative engineer who would seriously recommend the 
adoption of a complete hydraulic equipment in à new scheme 
of any magnitude." This opinion was, at that time even, 
more or less generally accepted, but since then the electrical 
equipment of dockyards has made further and rapid progress, 
and complete statistics are now to hand which most 
convincingly emphasise the superiority of electrical means 
over all others in connection with dockyard work. Such a 
quantitative comparison of the commercial efficiencies and the 
technical capacities of cranes and capstans of the electric, 
hydraulic and partly of the steam type, erected and working 
side by side at the Middlesbrough Dock, has been compiled 
by Mr. VINCENT L. RAVEN, chief assistant mechanical 
engineer to the North-Eastern Railway. This Paper, which 
appears in this week's issue, is most thorough, and leaves little, 
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comparing the various forms of power distribution. Let 
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to the buildings and so on offers little difficulty. A source of 
trouble with hydraulic power distributions is the freezing of 
the water in severe weather; and the frequent occurrence, in cer- 
tain yards, of leaky valves, owing largely to the impossibility of 


effectively excluding sand from finding its way into the pipes 


is another drawback of the hydraulic system. Large water 
pipes are most costly, and it is generally preferred to employ 
medium-sized pipes, and to put up with a large drop of the 
water pressure. This is the more unfortunate since the drop 
in pressure, contrary to the analogous case of an electric 
current, is not proportional to the quantity of water passing in 
unit time, but increases much more rapidly, so that it may 
come about that at times of maximum traffic the useful pres- 
sure is very low, and the rate of work done by the cranes is 
diminished accordingly. The possibility of keeping up the 
speed of working during busy periods, or even of slightly 
forcing the speed is, therefore, much greater in the case of an 
electric equipment. It appears, too, at least in the case of the 
Middlesbrough Dock, that the cable system is much cheaper 
than a hydraulic pipe-system designed for the same capacity. 

It has frequently been pointed out that in yards where the 
lighting is done electrically, the addition of an electric power 
installation increases the load-factor of the plant. This may 
be so in certain cases, but too much importance must not be 
attached to this point, as in the peculiar conditions existing 
in dockyards it may frequently happen that the maximum 
demand for power coincides with that for light, and in any 
case the load-factor for dock and harbour lighting is an 
extremely high one. 

One of the less-recognised points in favour of an electric 
plant throughout is the saving in labour. We desire to lay 
particular stress upon this, as the advocates of hydraulic 
machinery are apt to contend the contrary. It is often urged 
by them, for instance, that the handling of electrical appliances 
requires labour of a more skilled and, therefore, more costly 
order. This is not so, certainly not for installations of con- 
siderable size, where a regular workshop and repair shop with 
competent mechanics has to be kept in any case. Moreover, 
we have it on the authority of Mr. RAVEN that there is a 
distinct saving of labour in other miscellaneous directions. In 
this connection it is worth while to consider carefully what he 
says in the last part of his summary, where he lucidly sets 
forth the time and the number of men required for con- 
necting up cranes of the various types. While four electric 
cranes can be connected up to suit the working into the 
various ships' holds in 15 minutes, by two men in summer 
and four in winter, it takes at least six men one hour to 
make the connections for thesame number of hydraulic cranes. 
On frosty nights, moreover, four men are engaged six hours 
in keeping up fires to prevent the water in the cylinders of 
the hydraulic cranes from freezing. The disadvantages of the 
steam crane in respect of attention are too well known to be 
repeated here. While discussing the subject of the manipu- 
lation and handling of cranes, it may be mentioned that in the 
case of the electric cranes all operations are performed by one 
handle only, while with the other types of crane at least two 
operating levers are required. This may seem a fine point, 
but practical engineers will fully appreciate its value. Another 
advantage of utmost practical merit is the high speed at which 
electrical cranes and capstans may be worked. When con- 
sidering the initial costs of electric and hydraulic cranes of the 
same power, this ability of the electric type to get through 
more work in a given time must be given every consideration. 

Exigencies of space prevents us from fully discussing the 
most interesting comparative figures given by Mr. RAVEN in 
his Paper. They are, however, so clearly set forth as to 


require no further elucidation on our part. If any doubt 
still exists in the minds of our readers as to the progress 
made at the present time in equipping dockyards and harbours 
with electrical power plant, a perusal of the description of 
the electrical plant of Heysham Harbour, which is commenced 
in this issue, should convince them that some of the leading 
English railway engineers are now thoroughly alive to the 
advantages of electricity applied to such purposes. The 
Midland Railway, in its new harbour at Heysham, will be 
absolutely dependent on electricity for furnishing the motive 
power to its cranes, capstans and lifts. Moreover, even the 
more conservative owners of dockyards to the East of London 
are also awakening to the enormous economies which may be 
derived by the utilisation of electrical energy for their lifting 
and hoisting plant,and another article in this issue describes 
the preparations which the Poplar electricity works are now 
making for meeting an extensive demand for this purpose. 


| EXTENSIONS OF THE POPLAR ELECTRIC SUPPLY 


UNDERTAKING. 


At present, taken as a proportion of the total load, the 
actual lighting load at the Poplar electricity works is not 
inconsiderable, but its potentialities are not great and to all 
intents and purposes it may be considered of small consequence 
compared with the motor load. Poplar possesses great possi- 
bilities with regard to the development of electric motive 
power, and the scheme which the Council have recently com- 
menced was originated with this fact in view. There area 
large number of industrial undertakings carried on within the 
statutory area, many of which have an approximately level 24 
hours' load curve, and as the River Thames forms part of the 
borough boundary it is safe to assume that a considerable 
demand may be anticipated for dock lighting and machinery. 
Already, energetic canvassing has been commenced, and the 
horse-power of electric motors connected within the past few 
weeks has reached a substantial figure. But, as a set-off 
against these propitious circumstances there are, naturally, 
certain features which tend to retard the progress of the 
undertaking, one distinct disadvantage, impossible to remedy, 
being the physical shape of the area. Instead of an approxi- 
mation to a circle, which is, of course, the ideal shape for a 
supply area, the Borough of Poplar is simply a long 
narrow strip, with the docks at one end and the most 
important industrial concerns at the other. This is 
peculiarly unfortunate, especially as the existing system 
of supply is a continuous-current one, with the generating 
station about mid-way between the two ends. Many 
large works, finding no cheap supply of electrical energy 
available, have already installed their own plant, and therefore 
the task of persuading them to take energy from the mains has 
been rendered much more difficult. They are loth to scrap 
their own generating plant, but, to their credit, certain of 
them have decided to do even this on having it pointed out to 
them that such a course would be the means of effecting 
economy. 

Last winter the load on the Council’s generating station was 
so great as to cause serious anxiety regarding the capacity of 
the existing plant to deal with it, and applications for connec- 
tion to the mains were actually refused.. Although, as we 
pointed out at the time, such a proceeding is not within the 
law, it appears that no action has been taken against the 
Council, and it is unlikely that the undertaking will ever find 
itself in a similar position. Something had to be done, how- 
ever, and in order to meet the increasing demand, and also 
provide means for still further enlarging the scope of the 
undertaking, the borough electrical engineer, Mr. Percy N. 
Hooper, submitted a three-phase scheme which bids fair to 
overcome all existing difficulties. Mr. Hooper succeeded 
Mr. Blackman only a few months ago, and one of his first acts 
after taking command was to ask his committee to sanction a 
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loan of £59,000. This was done, the contracts were let, and 
the contractors have guaranteed, under penalty, to have the 
entire plant installed and working by September 17, 1904. Un- 
fortunately, the generating station is already equipped with 
plant to its maximum capacity, and although there 1s room for 
extensions by removing one end, the delay caused by building 
operations, to say nothing of the extra expense involved, at 
once precluded the idea of seeking for a solution in this direc- 
tion. Among the possibilities of what could have been done, 
there was the alternative of removing certain of the small sets 
and replacing them by others of very much greater capacity ; 
this course is to be adopted. 

At present, the steam-raising plant consiste of four B. & W. 
boilers, each having an evaporative capacity of 6,0001b. of 
steam per hour, and two B. & W. boilers having an evapora- 
tive capacity of 14, 000lb. per hour each. All these are fitted 
with chain-grate stokers in connection with hand-fed hoppers, 
and no additions will be made, nor is there any alteration 
contemplated in their constitution. It is anticipated that they 
will be quite large eaough to supply the extra quantity of 
steam required. In the engine-room there are four Belliss- 
Mather and Platt sets, two having a capacity of 100kw. each, 
and two of 200kw. each ; there are also two 500kw. Willans- 
Mather and Platt sets. All the generators are 460-500 volt. 
machines, the pressure at consumers' terminals being 230 volts 
There is already a 1,500-volt continuous-current supply to 
the Isle of Dogs, the arrangement being to couple three of the 
generators in series and work them in conjunction with a 
reducer at a sub-station. Nearly all the load on this high- 
tension system is due to motors and occurs mostly in the day- 
time, but a large demand is occasionally made during the 
night. The alterations to be carried out in the generating 
station consist in the removal of the two 100kw. sets and the 
substitution therefor of two 1,000kw. tubo-generators, together 
with all necessary switch gear. Turbines were chosen—although 
there was very little choice in the matter—on account of the 
limited space for disposal, and a three-phase system of genera- 
tion because of the nature of the districts throughout which 
distribution has to be effected, and also because of the greater 
adaptability of three-phase generators to turbine driving. 

The turbines will be of the newest type manufactured by 
Messrs. C. A. Parsons & Co., in which steam enters at the 
bottom half of the cylinder. They will be fitted with the 
under-type governor and the top half of the cylinder will be 
removable for inspection without disturbing any gear or pipe 
work. For condensing purposes Allen surface condensers will 
be employed. These will be of the latest patent submerged 
tube pattern, through which the condensing water is caused to 
travel three times before finally emerging. Steam will be 
superheated by 150deg. 

Coupled directly to the turbines will be two Bruce Peebles 
cevolving field 4-pole alternators, giving 6,000 volts between 
phases at a speed of 1,500 revs. per min. and a frequency of 
90 ~ per sec. Each of these machines will be protected by 
overload and reverse-current automatic oil-break switches and 
there will be no high-tension fuses. The switchboard is to be 
of the cellular type and all switches will be situated under the 
board and worked by mechanical gear from above. 

There will be two sub-stations, one at Bow and the other at 
the Isle of Dogs. Each is designed to accommodate eight 
converters although only one 250kw. and one 500kw. machines 
are to be installed in each to begin with. The particular 
mo:or-converter to be employed is of the La Cour pattern 
(manufactured by Messrs. Bruce Peebles & Co.) and is really a 
hybrid of a motor-generator and a rotary converter. Each 
set consists of two distinct machines, one a three-phase 
induction-motor and the other a continuous-current generator, 
and both are rigidly connected together on one bed-plate. 
The peculiarity of the machine is that the winding of the 
rotor is connected electrically to that of the continuous-current 
generator, the contention being that as a certain amount of 
energy is conveyed electrically, from one machine to the 
other, the efficiency is thereby higher than that of an ordinary 
induction motor-generator. Current from the high-tension 
transmission lines, at 6,000 volts, will be taken to the station 


530. The motor converters will be protected by overload 
motor switches and reverse-current generator switches. 

One sub-station is 24 miles and the other 2 miles from the 
generating station; for these distances three-core E.H.T. 
duplicate mains will be laid on the draw-in system in continu- 
ous concrete conduits such as were described in The Electrician, 
Vol LII., p. 41. These feeders will be protected at the 
generating station end by overload switches, and at the sub- 
station end by overload and reverse-current cut-outs. Twelve- 
way ducts have been laid to each sub-station so that when 
additional cables have to be laid the work will be compara- 
tively easy. 

In addition to the motor-converters to be installed in the 
sub-stations, there will also be one of these sets, having a 
capacity of 500kw., put down at the generating station, so 
that at times of light load only one generator, either con- 
tinuous or alternating, will have to be run for both systems. 
Rotary synchronisers will be used, and for charging cables it 
has been decided to employ “Still” charging transformers, 
manufactured by Messrs. Cowans, who are supplying the 
switch gear for the entire scheme. 

We have to express our indebtedness to Mr. Percy N. 
Hooper, borough electrical engineer of Poplar, for his courtesy 
in furnishing us with the above particulars, 
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THE APPLICATIONS OF ELECTRICITY TO 
METALLURGY.” 


BY JOSEPH W. RICHARDS, PH.D. 


Electricity is used to assist the metallurgist in three funda- 
mentally ditferent ways—viz., (1) mechanically, (2) thermally, (8) 
electrolytically. 

1. Mechanical Applications.—The mechanical assistance of elec- 
tricity is here meant as not including the ordinary electric devices, 
such as elevators, cranes, motors, &c., but is intended to include all 
those mechanical processes, which, when applied to ore or metal, 
aid in its extraction. It refers particularly to the electromagnetic 
and electrostatic concentration of the heavy metallic parts of ores, 
with the rejecting of the worthless gangue material. This branch 
of electrometallurgy is already rendering important service to 
the iron industry in making it possible to use ores which were 
otherwise too lean or too impure to be put into the blast furnace, 
and has thus added largely to our availbble supplies of iron ore. A 
principle differing from the time-honoured electromagnetic concen- 
tration is the electrostatic process, based on the repelling force of 
electrostatically charged particles, devised by Blake and Morscher. 
When the mass of ore and gangue particles is brought into contact 
with a statically charged metallic surtace, particles of low conduc- 
tivity become charged and repelled, while those of high conductivity 
are not repelled. Some interesting separations, differing radically 
from electromagnetic separations or specific gravity separations, 
can be thus accomplished. As a general rule, the metallic com- 
pounds present, as sulphides, &c., are good conductors, while the 
gangue of quartz, lime, &c., is a poor conductor; but there are 
interesting exceptions, such as zinc blende, which is a poor con- 
ductor, and can thus separated from pyrite, galena and chalco- 
pyrite, or from magnetite and pyrrhotite, dryness being the only 
requirement and proper sizing. A 1 H.P. static machine, generating 
current at 10,000 to 20,000 volts, will treat 12 to 15 tons in 24 
hours. This process is, therefore, a mechanical separation on a 
newly applied electrical principle, and gives promise of being 
extremely useful to the metallurgist in soine special cases, such as 
the treatment of mixed complex sulphide ores. 

2. Thermal Methods.—The electrothermal processes useful to the 
metallurgist are numerous and important. In them the energy of 
the electric current is converted into heat, and the processes are 
either merely mechanical processes, such as melting, volatilisation 
or heating alone; or chemical processes, such as purification of ore, 
or reduction to metal, in which the electric current acts simply as 
the source of the heat needed. 

Quite recently, Mr. F. J. Tone, of Niagara Falls, has devised a 
furnace for the reduction of oxides whose temperature of volatilisa- 
tion lies close to the temperature of reduction. This furnace 
contains a vertical column of carbon blocks piled upon each other, 
and forming practically a solid carbon core, around which is the 
mixture of fine carbon and the oxide to be reduced. As the reduc- 
tion of the charge proceeds, being heated up to the reacting tem- 


* Abstract of Paper read before the Society of Arts, Massachusetts 


of the motor, and the voltage of the generator will be 470 to | Institute of Technology, January 15, 1904. 


THE ELECTRICIAN, JUNE 24, 1904. 


897 


perature by the incandescent core, the reduced metal trickles down 
the farnace and thus escapes from the intense heat as fast as it is 
reduced. This pretty metallurgical operation has already resulted 
in the ion of metallic silicon at a low cost. I have seen two 
heavy barrels full which Mr. Tone has made, and the principal 
difficulty now is to find commercial uses for this pure silicon at a 
. selling price. 

There is not the slightest doubt that within a short time electric 
steel furnaces will be as numerous as ordinary open-hearth steel 
furnaces, and, in the writer's opinion, the days of the crucible steel 
process are numbered, for the electric furnace can already compete 
in any locality with the crucible furnace for manufacturing high- 
grade and special steels. 

One horse-power-year costs from $10 to $25 at established water- 
power installations, and its heat-producing power is 15,000 calories 
per day, or the equivalent of the full calorific power of 2kg. of 
good coal. This gives the heating power of a horse-power-year as 
that of 780 kg., or $ ton of coal But for a given heating 
effect the electric heat can be applied (for instance, to melting steel) 
at an efliciency of 75 per cent., whereas the heat of combustion of 
coal is at most applied at an efficiency of 25 per cent. We may say, 
therefore, in general, that the electric heating will cost less where 
coal costs per ton over one-half of the price paid per electrical 
horse-power-year. This is on the assumption that coal can be so 
used as to produce the effect desired, and ignoring many other 
advantages which electrical heating possesses, and which in many 
cases make its use preferable even at several times the cost of a ton 
of fuel per horse-power-year. 

3. Electrolytic Methods.—These are the processes where the 
chemical decomposing power of the current, its ability to per- 
form electrolysis, is utilised. They may be all classed under three 
heads :—(1) The material being treated is the electrolyte or part of 
the electrolyte. (2) The material being treated is the anode, or 
placed in contact with the anode. (8) The material being treated 
is the cathode or placed in contact with the cathode. The electro- 
lyte may be a solution in water or a fused salt. 

If a fusible compound of the metal desired is not readily obtain- 
able, or a suitable one not to be found, the problem of decomposin 
a practicablyfinfusible compound may be solved by the beautiful 
principle discovered and illustrated in Hall’s process for obtaining 
aluminium. The most abundant source of aluminium is its oxide, 
alumina, but this is not fusible except at electric furnace heat at a 
temperature at which aluminium itself volatilises. Hall sought for 
a fusible salt which would dissolve alumina and be electrically more 
stable than alumina. After long search he discovered this solvent 
in a mixture of fused sodium fluoride and aluminium fluoride, both 
of which salts are cheinically and electrically more stable than 
alumina. By passing the direct current through the solution of 
alumina in this bath only the former is decomposed, yielding its 
products at the electrodes, and the process is made continuous b 
supplying fresh alumina as the bath becomes impoverished thereof. 
The discovery of this principle of working has established the 
aluminium industry, which is now using in America alone 
22,000 H.P., and producing 4,000 tons of metal annually I am 
surprised that the same principle, within the large variations 
which it permits, has not been applied to the reduction of 
other metallic oxides. It is certain that easily fusible silicates 
of manganese and calcium, for instance, would dissolve man- 
ganese oxide to a considerable extent, which would be decomposed 
by the passage of the current. Any chemist could sit down 
and in a half-hour excogitate a whole series of possible appli- 
cations of this principle which would need only simple experiments 
to test them. I consider this one of the most promising fields for 
experiment in the whole realm of electro-inetallurgy. 

Copper alone to the value of $100,000,000 is being thus refined 
annually, while silver, gold, nickel, antimony, zinc and bismuth are 
also refined by analogous methods, also amounting in value to 
millions of dollars annually. It has been suggested, and the process 
patented, to refine aluminium, using it as a melted anode in a fused 
salt as electrolyte ; but the process has not been industrially applied 
to my knowledge. It is interesting, however, as opening up another 
method of electrolytic refining. 
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ON THERMO-GALVANOMETERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: With reference to Mr. Duddell’s “‘ Thermo-Galvano- 
meter,"* some of the methods used by the writer in con- 
structing instruments of this type may be of interest. The 
first instrument of this type was constructed by the writer 
in 1898, and was described at the Columbus meeting of the 
American Association of Science at that or the following 
year. While quite sensitive, its time period was rather large. 

Later, the efficiency of the heating coil was increased 
using two oppositely.placed small parabolic reflectors, with 
the heating coil at the focus of one, and the suspended 
thermo-junction arranged just outside the focus of the other. 
This was found to be of a considerable advantage, but the 
time period was still too long. 

The thermo-junction was later made by dipping two fine 
wires of copper and constantan or German silver into an 
electrolyte and electrolysing them so as to produce an 
extremely long fine point, fooking something like a bee's 
sting under the microscope. This method of producing fine 
points was discovered by Mr. Fisher, of the Standard Under- 
ground Cable Co. "These two' fine points were then held in 
clamps with a micrometer adjustment, and electrically welded 
together under a microscope with a voltage of about 2 volts 
and a resistance of about 100,000 ohms in series. The other 
ends of the wires were bent together and soldered. In this 
way, a thermo-junction having an extremely small heat capa- 
city was constructed, and proved very much more efficient. 

This apparatus was used in connection with electromagnetic 
radiation in 1899 and 1900, but was finally abandoned for 
another method —i. e., the barretter method described in some 
of the writer's patents, as the latter method was not onl 
capable of measuring alternating currents down to as small 
a value as one-ten-millionth (0:0000001) of an ampere —i. e., 
one-tenth (0:1) of a microampere—with a resistance of only 
30 ohms, but also has the advantage that the readings are 
absolutely proportional to the energy absorbed (an unex- 
pected and remarkable fact, but one which has been estab- 
lished by a great many accurate tests). 

I found additional advantage in the wire barretter in the 
fact that the heat capacity was so small, being in the neigh- 
bourhood of one-tenth (0:1) of an erg, that on connecting a 
telephone with a barretter and battery in circuit with it, 
and speaking with the mouth placed within 6in. or 8in. from 
it, the speech is produced clearly and distinctly in the tele- 
phone, owing to the heating and cooling of the barretter by 
the compression and expansion of the wire by the sound 
waves. ‘This experiment has been confirmed by Dr. Kennelly, 
professor of electrical engineering at Harvard, who has also 
during the past year made use of a modified form devised by 
him for measuring telephonic currents, and I understand an 
extremely interesting Paper on this subject is in course of 
publication, and I might also mention that the remarkable 
property of the barretter being able to reproduce speech has 
led Dr. Kennelly to suggest that the barretter should be used 
as an absolute standard for measuring the intensity of sounds. 

In performing the experiment referred to above, the wire 
should preferably be straight and at right angles to the direc- 
tion of sound waves. A still better result can be obtained by 
placing the barretter at the apex of an ear trumpet. This 
phenomenon is of course reversible. The hot wire of the 
barretter is mounted in an ear piece, similar to that used for 
phonographic tubes. By attaching one terminal to a vertical 
wire and the other to a ground wire, it is possible to read wire- 
less signals, the heating of the barretter causing the air to 
expand, affecting the ear directly. The sensitiveness of the 
barretter when used in this way is greater than that of the 
coherer. This same form of receiver has been used for 
receiving telephone messages. 

Rather an amusing experiment can be performed by running 
wires from one terminal to the head and from the other 


* See The Electrician, May 20th, p. 190.—Ep. E. 
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terminal nearly to the ground, when it is possible for the 
experimenter to walk around at a distance of several hundred 
yards from the sending station and yet to hear everything 
that is being said, without the uninformed observer being able 
to detect the means by which this is done.—Yours, &c. 
Washington, June 4. REGINALD A. FESSENDEN. 


A NEW SINGLE-PHASE MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : I find deseribed in your issue of May 13, 1904, under 
the title * A New Single-phase Motor,” an apparatus which is 
nothing more than one of the elementary forms of my repul- 
sion motor, as brought out in 1887. You refer to it in the 
terms: An interesting patent for ‘Improvements in Single- 
phase Alternate current Motors’ (No. 3,705/1903), has just 
been published. The patentees are Messrs. Crompton & Co. 
and Rudolf Goldschmidt.” Such a patent can be only 
“interesting " at this time in emphasising the need of some 
sort of search in the Patent Office granting the patent ; and 
the term “new ” as applied to this motor can only be proper 
if applied somewhat ironically.—Yours, &c., 

West Lynn, Mass., June 3. ELIHU THOMSON. 


ELECTROLYTIC IRON. 
TO THE EDITOR OF: THE ELECTRICIAN. 

SIR: The excellent article which you published on June 17th 
by Messrs. Burgess and Hambuechen relating to the electro- 
deposition of iron reminds me of some experiments I tried 
about 15 years ago in the physical laboratory of the Owens Col- 
lege, Manchester. I wished to deposit rings of pure iron for 
the purpose of determining the permeability by the method 
of Rowland. The solution with which I obtained the best 
results was the same the authors advise—namely, one con- 
taining sulphates of iron and ammonium. I obtained fine 
deposits of iron on flat rings of copper, but was unable to get 
any considerable thickness. The arrangements for current 
supply were then not very convenient, and my deposits were 
obtained in an intermittent way. One difficulty that I encoun- 
tered was the oxidation of the solution and the electrodes. To 
obviate this I fitted up an arrangement for carrying on the 
electrolysis in an atmosphere of hydrogen. The authors are to 
be congratulated on the outcome of their labours, and a more 
complete account will be awaited with interest.— Yours, &c., 

W. W. HALDANE GEE. 

School of Technology, 

Manchester, June 20. 


A. FERRARIS FIELD DETECTOR OF HERTZIAN 
WAVES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In your issue of June 3rd you published a Paper by 
Prof. Arnó on “A Ferraris Field Detector of Hertziari Waves," 
and refer to the same in your editorial columns as follows :— 
“As nothing has been heard of the magnetic detector for some 
months But now Prof. Arnd,. of. Milan, comes for- 
ward with an article of considerable interest, describing a new 
magnetic detector in which the initial magnetisation 1s given 
by a rotary magnetic field produced by polyphase currents. 

. . . Considering that a Paper on the same subject was 
published as recently as March 4th in your columns, the above 
is a little astonishing, and, in fairness to Prof. Ewing and 
myself, I beg to be allowed space for the following brief 
remarks. 

At the conclusion of Prof. Arnó's Paper he refers to our 
own Paper, and without any additional comment one might 
suppose it was another case of independent and contem- 
poraneous inspiration. Independent it certainly was, but 
seeing that Prof. Arno has only just applied for provisional 
protection for his method, whilst our application for the 
mechanical detecting method was filed in October, 1902, and 
published in June or July, 1903 (the patent describing the 
use of an alternating rotating field and illustrating a differen- 
tial instrument like Prof. Arno’s), the idea of simultaneous 
invention is removed. 


. — Yours, &e., 


Prof. Arnó does not accept the physical explanation which 
was offered at the end of our Paper, yet he does not suggest 
a better one, or even one at all. Further, he was working 
with an alternating induction, while our experiments all 
related to the reversed flux of constant strength ; we long 
ago discarded the alternating induction as being comparatively 
insensitive. This insensitiveness would also from theoretical 
considerations have been expected, as with an alternating 
induction one is rarely at the sensitive point, and if the mean 
induction is to be about right, the maximum will be much too 
high. With the rotating field of fixed strength, on the other 
hand, it is possible to work all the time at the most sensitive 
part of the curve, — Yours, &c., L. H. WALTER. 


London, S.W., June 20. i 


LIGHTNING PHENOMENA. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Referring to the account of a curious lightning stroke 
published in your issue of June 17th, on p. 337, it was the 
writers good fortune to witness in the summer of 1895 a 
somewhat similar phenomenon. During a very heavy rain- 
storm, accompanied by some thunder, he was observing the 
storm through a thick plate-glass window, when suddenly a 
ball of fire of about 20cm. diameter fell, without any previous 
flash or explosion, striking the centre of a gravel path some 
12ft. from the observer, when it exploded with a loud report, 
shaking the windows violently, but without breaking them, 
owing, no doubt, to their thickness. In the gravel path was 
a spherical cavity about lin. deep by 3in. across, but there 
were no traces of any foreign body observable in the vicinity. 
R. GULEY-LEWIS. 
Madrid, June 20. 


EXPERIMENTS WITH H.T. OIL FUSES. 


Herr F. Collischonn, in the Elektrotechnische Zeitschrift of 
June 9th describes some of the experimental safety fuses devised 
and tried by the Lahmeyer Company, 

! and concludes his article with a 

detailed account of the latest oil fuse. 
At first the company tried fuses in 
which the fuse wire was surrounded 
with a thick layer of tenacious cable 
compound. Very good results were 
obtained with this type in connection 
with a 400kw. 10,000-volt machine. 
For breaking larger powers, how- 
ever, this kind of fuse was found 
unsuitable on account of the powerful 
explosions which completely shattered 
the fuse, preventing the smothering 
action of the covering material. An 
oil fuse was next tried i. e., a fuse of 
ordinary design was made to work 
under oil. If the receptacle for the oil 
was sufficiently large, then the break- 
ing of large currents at high voltages 
presented no difficulties, but whenever 
receptacles of practical size were tried 
the force of the explosions invariably 
burst the tubes. The metal vapour 
which is produced at the fusion of the 
---1 fuse is a fairly good conductor of elec- 
tricity, and experiments are quoted 
which show that, at a voltage of 
5,000 volts, the spark is able to jump 
a gap of nearly 30in. In the latest design of the Lahmeyer 
Company (see illustration) the fuse, which is vertical, is contained 
in a small but strong metal shell lined with insulating material. 
This shell has a fine orifice at the top for the passage of the fuse 
wire, but is open at the bottom. The shell is placed inside a glass 
tube, which is capped at both ends and partly filled with oil. Both 
caps of the glass tube are of metal; the top one has an aperture for 
pouring in the oil and for the escape of the gases. The small fuse 
shell mentioned above is fixed to it by a screw and hangs down into 
the oil, only so far, however, that the oil does not reach the fuse 
wire. The second terminal is the bottom metal cap, which is con- 
nected with the fuse wire in the shell by a tension spring. When 
the fuse melts the fuse wire is quickly and completely broken by the 
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action of the spring, and the metal vapours are simultaneously 
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cooled by coming into contact with the oil. It is stated that fuses 
constructed on these lines stand & continuous overload of 50 per cent. 
and an overload of between 70 and 80 per cent. for about five minutes, 
but melt within two minutes when loaded with double the normal 
current. Such fuses, designed for 50 amperes and 10,000 volts, 
have been installed by Messrs. Lahmeyer & Co. in the Fenchurch 
sub-station of the Charing Cross and City Electric Supply Co. 


PARLIAMENTARY INTELLIGENCE. 


— — 


A SUBSTITUTE FOR THE “BERMONDSEY” OLAUSE. 
ELECTRIC LIGHTING PROVISIONAL ORDERS CONFIRMATION BILLS, 
Nos. 2, 8 AND ô. 


The House of Lords Committee presided over by his Grace the Duke 
of Northumberland continued consideration, on Monday, of the numerous 
applications by local gas companies for the insertion of the “ Ber- 
mondsey " clause in a large number of the electric lighting provisional 
orders contained in the above bills. The Maidenhead order was con- 
sidered last week (The Electrician, June 17, p. 360.) 


Maldens and Coombe Order. 

Mr. WEDDERBURN, K.C., who appeared on behalf of the local autho- 
rity, said that this order applied to a new undertaking, and was for 
supplying electricity within the municipal area only. For these reasons 
he maintained that there was no necessity for the Bermondsey ” clause 
to be inserted. Mr. Paddon, in the Maidenhead case, had put it forward 
as an argument that where a local authority sought to supply outside its 
own district it ceased to be an authority looking after its own inhabitants, 
but it became a commercial undertaking, and that, therefore, it was not 
fair that any loss which might be incurred should fall upon the ratepayers 
inside the municipal area. He submitted that whatever might be said in 
respect of a local authority seeking to go outside its district, there was no 
reason why a new undertaking should be saddled with what was, after all, 
a penal clause. It had been decided by Parliament, and it was also pro- 
vided for in the general law, that municipalities were to be allowed to 
embark upon the business of electrical supply, and he could not help 
feeling that a great deal of the argument put forward by the supporters 
of the Bermondsey” clause really mixed up the question of a local 
authority being allowed to supply at all and whether it should supply 
under certain restrictions. He protested against the assumption t 
Malden would necessarily conduct its undertaking upon uncommercial 
lines, and the Board of Trade in granting the order had assumed the 
contrary. i 
Mr. C. C. HUTCHINSON, who appeared for the Kingston Gas Oo., 
contended that there was nothing in the Bermondsey clause which 
prevented a local authority from making a protit. Even in tke Aberdeen 
and Dundee Tramways Bill the ‘‘ Bermondsey ” clause had been inserted. 
He did not contend that gas companies should not be liable to competi- 
tion, for it was quite obvious that Parliament had laid down that the 
local authority should supply electrical energy in opposition to the local 
gas companies under certain conditions. It had even been assumed that 
such competition might have a disastrous effect upon the gas company, 
for it was provided that in such cases the gas undertakers might apply 
to the Board of Trade to be relieved of their obligations. But this was 
all the more reason why the ‘‘ Bermondsey” clause should be inserted, 
because it should be remembered that people who had invested their 
capital in gas undertakings should not be subject to unfair competition, 
which would inevitably leave their undertaking valueless. He did not 
ask for the '' Bermondsey " clause, however, and at a later stage would 
submit a copy of what he asked for. 


Tamworth Order. 

Mr. WEDDERBURN, in opening the case for this bill, said it was 
absolutely on the same footing as the previous one, and he there- 
fore would not labour the points in connection with it. If it could be 
proved that local authorities fixed the rates so absurdly low as to destroy 
the gas undertaking, then it might well be said that the municipalities 
should be fettered in this manner, but this must absolutely depend upon 
evidence, and in the cases before the Committee there was absolutely no 
evidence of the kind produced. 

Eastleigh Order. 

Mr. NEVILLE, who appeared for the local gas company, asked for 
the insertion of a clause somewhat on the lines of the Bermondsey " 
and Marylebone ” clauses, and also asked for the further provision that 
the ratepayers should be consulted before any money was borrowed for 
the purpose of putting the order into force. 

Mr. WEDDERBURN, in reply, said that the Marylebone case was a 
peculiar one, because the local authority had been saddled with a heavy 
responsibility from the commencement in order to pay the award of the 
arbitrator to buy out the existing company, but even in this case the 
clause was so modified that it gave the Borough Council three years in 
which to set their house in order, and it also excluded the question of 
forward contracts. 

Hanwell Order. 

Mr. NEVILLE asked for the insertion of the Bermondsey clause 
in this order. 

Mr. C. E. ALLAN, who appeared for the promoters, said that his 
clients, the local authority, felt that the insertion of the clause would 
throttle the undertaking. With regard to Mr. Neville’s point that the 
ratepayers should be consulted before any money was raised, he stated 
that the Local Government Board held an inquiry at which it was 
possible for any ratepayer to make an objection. Hanwell was a rapidly- 


growing district, and it was necessary to make provision for the needs of 
the district a few years ahead. 


Watford Order. 

Mr. WEDDERBURN, in opening for the Wattord Urban District 
Council in respect to this extension order, said he admitted that in this 
case the circumstances were somewhat different to the previous ones, 
inasmuch as there had been a loss upon the existing electric light under- 
taking of the local authority. The original order was obtained in 1897 
and the works were opened in 1899. A year or two ago there had been 
an extension of the municipal boundaries, and the order now before the 
Committee was to enable a supply of electricity to be given within the 
extended boundary. The average annual loss upon the undertaking 
was £198, apart from sinking fund and interest. He resisted the insertion 
of the Bermondsey " clause for the reasons he had already given. l 

Mr. TURNER, clerk to the Watford Urban District Council, was then 
called and stated that the total deficiency upon the undertaking since the 
commencement was £4,058, but provision had been made for repayment 
of principal and interest to the extent of £4,434. He saw a difficulty in 
applying the ** Bermondsey ” clause, and in the absence of any evidence 
as to mismanagement he considered the clause unnecessary. 

Mr. W. H. F. COLEBROOK, the electrical engineer to the Council, 
was also called, but Mr. Paddon did not cross-examine him on the 
accounts on his stating that he was not responsible for the manner in 
which ‘hey had been made out. 

Mr. PADDON, in addressing the Committee on behalf of the Gas Com- 
pany, contended that the loss upon the Watford undertaking was evidence 
of bad management. In criticising the accounts, he maintained that in 
some years even rates and taxes had been omitted. The Council had 
been hawking the undertaking about recently with the iden of getting 
some one to buy it. At the present time electricity was being sold in 
Watford at absolutely fancital prios, and at prices which no gas com- 
pany could compete with. Therefore, in the ratepayers' interest, some 
limitation was necessary, and he asked for the clause already referred to. 


Dath Order (Rural). 

In connection with this order. which seeks to authorise the supply of 
electrical energy within the rural district of Bath by the Rwal District 
Council, no speech was made for the promoters. 

Mr. FIPPARD, consulting electrical engineer, was called, and said that 
the district comprised 27,420 acres and the population was 27,672. A 
penny rate realised £571. The Council did not intend to erect its own 
generating station, but would probably take a supply in bulk. There 
were three such sources —viz., the Somerset and District Electric Power 
Cv., the Bath Corporation and the Bath Electric Tramways Co. He 
estimated that there would be 4,000 consumers in the first year and 7,000 
in the second. Assuming an average selling price of 4-75d., and that the 
total cost to the Council would be 3:5d., a loss would be incurred in the 
first year of £63, in the second year the accounts would about balance, 
and after that there would be an increasing profit. 

Cross-examined by Mr. BAGGALLAY, for the Bath Gas Co., he said he 
did not know the financial condition of the Somerset Pawer Co., and 
was not quite clear as to the legal powers of the Bath Corporation aud 
the Bath Tramways Co. to give a supply in bulk. He had not made 
any estimates as to the number of distributing stations that would be 
necessary. 

Mr. BAGGALLAY, in a brief speech, after criticising the sources of 
supply mentioned by Mr. Fippard, asked for a clause on the lines of the 
* Bermondsey " clause. 


This completed the whole of the opposed orders in the bills. 

The CHAIRMAN then asked for the views of the Board of Trade on 
the matter. 

The Hon. T. H. W. PELHAM said that the Board of Trade had con- 
sistently refused to insert the ** Bermondsey” clauee in electric lighting pro- 
visional orders since 1902, because they were of the opinion that they were 
not entitled to do so in the absence of any instructions from Parliament. It 
had, however, been inserted by agreement in several cases. The opinion 
of the Board was that the clause would defeat the very object which the 
supporters of the clause professed to have in view—viz., that the under- 
takings should be carried on upon commercial lines. Further, it would 
be difficult to define what the first year's working was. Such a clause 
tended to restrict the development of an undertaking. For instance, if 
a municipality had the opportunity of entering into a contract for the 
supply of electricity to a large estate which would only be profitable in a 
few years, they were prevented from doing so under this clause. The 
Board of Trade's view was that, if an electrical undertaking showed a loss, 
the best way of rectifying this would be to reduce the price, but, of 
course, under the applications of the ‘‘ Bermondsey clause this would 
be impossible. Further, the Electric Lighting Acts provided that any 
profit above 5 per cent. should go to the benetit of the ratepayers, and if 
the ratepayers were to benefit by the profits in this way it did not seem 
unfair to the Board of Trade that they should incur some risk of loss. 
For instance, the local authorities might find themselves at the end of 
the year with 4 per cent. in hand, which would be a profit in the case 
of a company, but in the case of a local authority, if it had to pay 53 
or 6 per cent. for interest and sinking fund, it would result in a loss. 
Therefore, it seemed very difficult to determine what was the expenditure 
for the year unless it was definitely laid down that it was the sum 
expended upon the undertaking with or without the payment of interest 
and sinking fund charges. The clause might have the effect of crippling 
the undertaking altogether, and it was a matter which should receive the 
most careful attention. 

Sir RALPH LITTLER, K.C., for the Colney Hatch Gas Co., then made 
an application to be heard in respect of the Colney Hatch order. He 
said his reason was that the Board of Trade opposed the granting of the 
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% Bermondsey” clause in spite of the fact that it had been agreed upon | mittee also agreed to allow the Huddersfield Corporation to charge rates 


between the company and the local authority. 
After some discussion, 
The Committee decided to hear Sir Ralph Littler. 


Colney Hatch Order. 

On Tuesday, Sir RALPH LITTLER addressed the Committee, and 
asked the Committee if there was any inherent vice in the ‘‘ Bermond- 
sey " clause which prevented it being inserted when both parties were 
agreed. At any rate, the doctrine laid down by the Board of Trade was 
that it was wrong in principle; but the right tribunal to decide this was 
Parliament, and no public department ought to have the power of saying 
that, because it had laid it down as a rule never to grant the clause, 
it should not be discussed before Parliament. The Board of Trade 
apparently considered that the best way to reduce a loss was to reduce 
the price. But in the case of the gas companies, when there was an 
increase in the price of coal, they increased the price of gas to meet that 
loss. A district council was at present absolutely uncontrolled in these 
matters, but the shareholders of a company had control of their under- 
taking. This clause put a check upon municipal trading, and it 
was a dangerous practice not to put a check upon it. The Board 
of Trade had hinted that the gas companies wished to cripple 
the municipal electric supply business, and he did not think it 
worthy of a public department to suggest any such thing. If the 
suggestion of the Board of Trade was to be entertained that the 
clause prevented the development of electrical contracts which would 
only be remunerative after a term of years it would be a monstrous 
proposition. A gas company would not undertake such contracts, an 
electric lighting company should not, and a municipality using the rate- 
payers’ money should be debarred from entering into them. In the 
Colney Hatch case the company and the local authority had agreed to 
insert the clause with a full knowledge of the local conditions, yet the 
Board of Trade objected. It it had been in a private bill no one could 
have objected, and he would ask the Committee to allow the clause to 
remain in the order as agreed. 


Huddersfield Order. 

Mr. BAGGALLAY said that an agreed modified Bermondsey ”’ 
clause had been inserted by agreement with the Corporation of Hudders- 
field. The Huddersfield Corporation had at the present moment an elec 
tric lighting undertaking within the borough. The proposal of the order 
was to extend the undertaking into Golcar, outside the borough. The 
Longwood Gas Co. had works in Huddersfield, in respect of which they 
were large ratepayers. The company also had works in Golcar, and 
petitioned against the extension altogether, and at the same time asked 
for the insertion of the Bermondsey clause. An agreement had been 
come to, however, whereby the gas company’s opposition had been with- 
drawn upon the Corporation agreeing to insert the ‘‘ Bermondsey " clause 
in the order. He, therefore, asked for the insertion of the clause as a 
part of the bargain. The reason that the gas company asked for the 
clause was that inside the borough of Huddersfield there was a good field 
for electric supply at a profit, but in Golcar the country was poorer and 
thinner, and not likely to be remunerative. The óbjection was, conse- 
quently, to the profits made in Huddersfield being used to bolster the 
undertaking in Golcar. 

The Hon. T. H. W. PELHAM, of the Board of Trade, pointed out that 
the clause in the Huddersfield order enabled the Corporation to charge 
rates 10 per cent. higher in Golcar than were now charged in Huddersfield. 

Mr. BAGGALLAY said this was part of the machinery for giving effect 
to the agreement between the parties. 


After consultation for over an hour, 

The CHAIRMAN made the following announcement :—The Committee 
find the preambles of all the orders in the bills proved. With regard to 
the Bermondsey clause, the Committee would be obliged to counsel 
if they would bring up a clause carrying out the following provisions :— 

1. The accounts of the undertaker shall be published annually in the 
form prescribed by the Board of Trade under the statute. 

2. The local authority at the end of five years after the undertakers 
supply energy, in the case of a new undertaking, and three years in the 
case of an existing undertaking, and thenceforward triennially shall, so 
far as it is reasonably possible, revise its rates so that no loss shall be 
incurred by the ratepayers on the undertaking. 

3. Nothing shall prevent a local authority from entering into a contract 
to supply electrical energy on special terms, but the rates charged in 
future contracts shall be either subject to revision at the triennial revision 
or rise and fall (but not excepting by consent below any minimum named 
in the contract) pari passu with the general electric lighting rates fixed 
at the triennial revision, and the promoters in each case will decide 
which alternative they prefer inserted in their order. 

Continuing, the CHAIRMAN said that it was not intended to prevent 
or discourage a more frequent revision of the rates, other than the con- 
tract rates, should the local authority desire to enter upon it. Further, 
the Committee did not want the clause to be drawn that it could pos- 
sibly be so interpreted as to prevent a revision annually or bi-annually 
if the municipality prefer to make it. This clause will be inserted in 
all the orders where application had been made for it in substitution for 
the Bermondsey” clause. In those orders for which it had not been 
applied nothing could be done. 

With regard to the special clauses, apart from the Bermondsey ” 
clause, asked for in certain orders, the Committee agreed to insert in the 
Hampton Wick, Maldon and Coombe and Huddersfield orders a clause to 
the effect that there shall not be charged against the general rate in 
respect of street lighting or other municipal purposes for which such 
energy shall be employed, any larger amount than is charged to the 
ordinary consumer using energy during like hours of supply. The Com- 


in Golcar 10 per cent. higher than those now charged in Huddersfield. 

Applications were then made on behalf of the opposition to the East- 
leigh, Watford, Hanwell and Tamworth orders for a clause compelling 
the local authority to hold a meeting of ratepayers before application was 
ee the Local Government Board for a loan under any of the orders 
named. 

The Committee refused to grant this clause, and decided to consider 
the clause as suggested by the Chairman, above, on Tuesday morning. 


TRANSFER OF ELECTRIC LIGHTING PROVISIONAL 
ORDERS TO ELEOTRIO POWER COMPANIES. 


Before the Unopposed Committee of the House of Commons on Friday 
last week, presided over by Mr. J. W. Lowther, an interesting point was 
argued with respect to the transfer of electric lighting provisional orders 
from one authority to another. It arose in connection with some 
unopposed bills promoted by a number of electric powers companies. 

Mr. FRERE, who appeared on behalf of the Derbyshire and Nottingham- 
shire Electric Power Co., said that the bill proposed, among other things, 
to take powers for the company to pay interest out of capital during 
construction and to take transfers of electric lighting orders from local 
authorities or other undertakers. In respect of the latter point, the Local 
Government Board had presented a report upon the bill to the effect that 
any such powers should only authorise the company to take transfers and 
not other people to give transfers. The point was this: In some electric 
lighting orders power to transfer the undertaking with the approval of the 
Board of Trade was given, and in others it was not given. If the com- 
pany were in negotiation with the owner of a provisional order, say, in 
December, to take a transfer of that order, if the owner had not the power 
to transfer it would necessitate a two years’ delay for the power to do this 
to be obtained. In the Cleveland and Durham Electric Power Act of last 
year and the South Wales Electric Power Act of last year the Board of 
Trade had consented to a clause giving the companies power to take and 
the owners of any existing orders power to give a transfer, but refused to 
allow the clause to apply to any subsequent provisional orders which 
might be granted. This clause was inserted in the bill. Now, however, 
the Local Government Board argued that the power to transfer an order 
was contained in sec. 11 of the Electric Lighting Act of 1882, which reads 
as follows :—-‘‘ Any local authority who has obtained a licence, order or 
special act for the supply of electricity may contract with any person or 
persons fcr the execution and maintenance of any works needed for the 
purposes of such supply or for the supply of electricity within any area 
mentioned in such licence, order or special act, or in any part of such 
area; but no local authority, company or person shall by any contract or 
assignment transfer to any other company or person, or divest themselves 
of any legal powers given to them, or any legal liabilities imposed on them 
by this act, or by any licence, order or special act, without the consent 
of the Board of Trade.” On the face of this, continued Mr. Frere, it 
would appear that the Board of Trade had the power to do all that was 
necessary, but he had consulted with Mr. Pelham, of the department, 
that morning, and that gentleman stated that the Board of Trade was 
emphatically of the opinion that this clause did not give them the power 
to transfer a whole undertaking. In fact, the Board had refused to do so 
on one occasion when an application was made for it. The clause which 
he proposed to embody in the bill, therefore, was clause 2, as follows :— 
* (1) The company may by agreement, but not otherwise, acquire from 
any local authority or other undertakers, to whom & provisional order 
under the Electric Lighting Acts, 1882 and 1888, shall have been or may 
be granted, relating to a district or place within the company's area of 
supply, the undertaking authorised by such provisional order, and the 
property, powers, rights, authorities and privileges of the undertakers 
under such provisional order, and any such undertakers to whom a pro- 
visional order has been or may be granted may, with the approval of the 
Board of Trade, transfer their undertaking, property, powers, rights, 
authorities and privileges to the company on such terms as may be agreed 
upon, and in the event of the company so acquiring such undertaking, 
properties, powers, rights, authorities and privileges they shall be deemed 
to be undertakers for all the purposes of the provisional order so acquired 
by them ; and the provisions of such provisional order shall apply to the 
supply of electricity by the company within the area of supply as defined 
by such order, and the company shall be entitled to charge for electricity 
supply within such area the prices prescribed by such order. Provided 
that, in the case of any provisional order granted prior to the year 1900 
to any local authority, the provisons of the Electric Lighting Clauses Act, 
1899, shall from and after such transfer be deemed to have been incor- 
porated in such provisional order, and shall control and supersede such 
of the provisions of that order &s are at variance or inconsistent therewith. 
(2) Any eapital moneys received by any local authority in respect of any 
transfer under this section shall be applied by such authority in manner 
provided by sub-sec. 2 of sec. 7 of the scbedule to the Electric Lighting 
Clauses Act, 1899.” Continuing, Mr. Frere said that a clause similar in 
principle to the above was inserted in the Kent Electric Power Act of 1902. 

After some discussion the Committee decided to allow the clause. and 
found the preamble of the bill proved. (The full objects of the bill were 
set forth in our issue of May 13, when it was before the Unopposed 
Committee of the House of Lords.) 

Mr. FRERE then asked for the same clause to be inserted in the 
Lancashire Electric Power Bill, which also sought powers to pay interest 
out of capital during construction, the acquisition of a new site for a 
generating station, an extension of time of two years for the completion 
of works, &c. 

The Committee granted the clause and found the preamble proved. 
(The proceedings before the House of Lords Committee were reported in 
our issue of April 22.) 
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Mr. BELL, Parliamentary agent for the Leicestershire and Warwick- 
shire Electric Power Bill, said that the transfer clause was also asked for 
in ca he which further sought an extension of time for the completion 
of works. 

The Committee granted the clause in this case and found the preamble 
of the bill proved. (This bill has also passed the House of Lords, see 
The Electrician, May 13.) 


COMPETITION WITH A POWER COMPANY REFUSED. 


DONCASTER CORPORATION BILL. 


A Committee of the House of Lords, of which the Chairman is His 
Grace the Duke of Northumberland, considered the Doncaster Corporation 
bill on Tuesday. The bill, which is of an omnibus character, bas already 
been passed by the House of Commons (The Electrician, April 22, p. 27). 

Mr. BALFOUR BROWNE, K.C., for the promoters, in dealing first of 
all with the electrical part of the bill, said that it proposed to supply 
electricity to a number of districts outside the borough, the local 
authorities of which were all consenting parties. These districts were 
little likely to get a supply of electricity if it did not come from the 
Doncaster Corporation. The only opposition was by the Yorkshire 
Electric Power Co., which was authorised by Parliament in 1901 to supply 
electricity over a large portion of Yorkshire including the districts round 
about Doncaster which the Corporation proposed to supply. At present, 
however, the company had done very little, and their only generating 
station, which was not yet in operation, was 30 miles away. 

Mr. J. H. WYLD, late electrical engineer to the Doncaster Corporation, 
said that the electricity works in Doncaster started in 1899 with a 
capacity of 188kw. which had now been increased to 920kw. The 
buildings were also large enough for extension to 2,000kw. Current was 
now being supplied to the tramways of the Doncaster Corporation which 
ran outside the borough. There was a great demand for current in the 
districts proposed. 

Cross-examined by Mr. FREEMAN, K.C., for the Yorkshire Power Co., 
Witness said he did not consider that the company had a monopoly of 
the district. 

Mr. F. NICHOLSON, solicitor to the Doncaster Corporation, also gave 
evidence as to the demand for current which existed in the outside 
districts. 

Mr. GILL, builder and contractor, said that there were a large number 
of villa residences in the outside districts wired for the electric light, but 
which could obtain no supply up to the present. 

Mr. MARK DUNSTAN, chairman of the Electric Light committee of 
the Doncaster Corporation, said that the municipal electrical undertaking 
in Doncaster had been a loss during the first few years, but was now 
making a yearly profit. 

Mr. A. G. LUPTON, chairman of the Yorkshire Electric Power Co., 
gave particulars as to the progress which the company was making with 
the erection of its works at Thornhill, from which it was expected, he 
said, that a supply would be given in November this year. ‘The works 
had cost £400,000, and the remaining generating stations authorised 
under the Act of 1901 would be proceeded with as soon as the demand 
increased. Contracts had been entered into, however, for the erection of 
the second 1 station. They were quite prepared to supply this 
district, and he resented the action of the local authorities in trying to 
secure the best part of the company's area. He did not wish to have 
to fight rate-aided competition. 

Mr. FREEMAN, K.C., addressed the Committee for the Yorkshire 
Electric Power Co., and said that this was the first time that a Corporation 
had sought power to supply electricity outside its area in competition with 
& power company. 

Mr. PAGE, K.C., replying for the Corporation, contended that Parlia- 
ment had never yet given a monopoly to a private company under the 
conditions of the Yorkshire Electric Co. 

After a short consultation, the Committee refused to give the Corpora- 
tion the districts asked for, and found the preamble of the electrical 

portion of the bill not proved. 


WEIGHTS AND MEASURES (METRIO SYSTEM) BILL. 


When this bill comes into the House of Commons for second reading, 
Mr. Herbert Robertson has a motion down on the paper to move that the 
bill be read a second time that day three months. 


SUPPLY OF ELECTRICITY BILL. 


The following is the Committee of Peers to which the Supply of Eles- 
tricity Bill has been referred:—-The Marquis of Bath, the Earl of 
Ellesmere, Lord Colchester, Lord Stanley of Alderley and Lord Wolverton. 


ELECTRIC LIGHTING (LONDON) BILL. 


This bill is now under consideration by a Committee of the House of 
Commons of which Mr. Bousfield is Chairman. 


OTHER ELEOTRICAL BILLS. 


A Committee of the House of Lords, presided over by Lord Hawkes. 
bury, has just completed consideration of a bill promoted by the 
Soothill Nether Urban District Council, and tramway provisional orders 
promoted by the Urban District Councils of Dewsbury and Ossett 
to construct short lengths of electric tramways in these localities. As all 


three schemes connected up with each other, they were considered by the 
Committee as a whole. In the case of the Soothill Nether tramways full 
particulars of these were given in our issue of March 18, when it was 
before a Honse of Commons Committee. The other two schemes are of 
& very similar nature, and the only preamble opposition was by the Great 
Northern Railway Co. on tbe ground of competition. Mr. Bury, general 
manager of the Great Northern Railway Co., said that by a connection 
between the proposed lines and the Wakefield light railways there would 
be a line of competing tramways all the way from Leeds to Wakefield. 
The object of the Great Northern Railway Co. was to prevent these long 
through routes being established, because railways should carry the 
through traffic, and tramways should restrict themselves wholly to local 
traffic. He therefore asked that a substantial break should be maintained 
between all the systems. After hearing speeches by counsel, however, the 
Committee decided to pass the preamble of all three bills. On the con- 
sideration of clauses, the Yorkshire Electric Power Co. asked that the 
Dewsbury and Ossett Urban District Councils should be restricted from 
supplying electrical energy outside their areas except with the written 
consent of the power company. The Committee granted this clause, and 
ordered the bill to be reported for third reading. A clause in the Soothill 
bill is to the effect that no junction shall be made with lines outside the 
district except with the consent of the Board of Trade. 

The Shipley Urban District Council Bill was passed by the Unopposed 
Committee of the House of Commons on Friday last week. The bill, which 
hasalready passed the House of Lords ( The Electrician, April 29), authorises 
an extension of area in which to supply electricity, as well as other things 
not of an electrical nature. 

In the House of Lords on Thursday last week the following bills were 
read a second time:— Carlisle Corporation, Radcliffe Tramways and 
Improvements, London United Tramways, Middlesbrough, Stockton and 
Thornaby Tramways, London County Council (Tramways and Improvements), 
London County Council PAR and the North-Western Electricity and 
Power Gas. On Tuesday the following bills were read a third time and 
passed : —Stretford Urban District Council, South-Western and Isle of 
Wight Junction Railway and the Harrow Road and Paddington Tramways. 

In the House of Commons on Monday the Swindon Corporation Bill 
was read a third time and passed, and the Loch Leven Water Power Bill 
a second time. On Tuesday the Lancashire Electric Power Bill was read 
a third time and passed. On Wednesday the Lothians Electric Power 
Bill was read a second time. 

The Tyneside Tramways and Tramroads Bill which gives the company 
compulsory running powers over certain of the Newcastle Corporation 
lines and in respect of which Mr. Plummer, the member for Newcastle, 
has a motion down for the deletion of these powers, will come up for 
third reading in the House of Commons on Thursday next. 

The West Riding Tramways Bill is now unopposed. 


THE POST OFFICE AND WAYLEAVES. 


On p. 361 of our last issue we reported a statement by the Postmaster- 
General as to the difficulties he had encountered in securing wayleaves 
in connection with the telephone line for life saving purposes between 
Padstow and Hawker's Cove. 

On Tuesday, however, Lord STANLEY explained that this statement 
had been made through & misunderstanding, and that nothing of the 
kind described had happened. The owner of the property over which the 
telephone wire in question ran was willing to give the fullest facilities in 
the matter. The bill dealing with cases of unreasonableness in con- 
nection with such wayleaves, referred to last week, would, however be 
proceeded with. 


ELECTRIC RAILWAY FATALITIES, 


In the House of Commons on Monday, 

Mr. BELL asked the President of the Board of Trade whether his 
attention had been called to a recent fatal accident to a child at Jesmond, 
a fatal accident to Joseph Innes at the Manors Station on the 13th inst., 
an accident to James Hughes on the same date, and an accident to Philip 
Gilroy at the Newcastle Central Station on the 14th inst., all of them 
through coming in contact with the live rail on the electric section of the 
North-Eastern Railway, and whether he would consider what steps were 
necessary and what means could be adopted to protect such rails upon 
electric railways in existence and which might be constructed in future. 

Mr. GERALD BALFOUR, in & printed reply, said that the Board of 
Trade had received information from the railway company in regard to 
each of these unfortunate accidents. In the last-named case, however, 
the injury appeared to have been slight, not necessitating absence from 
duty. He had ordered an inquiry into the cireumstances attending the 
fatal accident at Manors Station, and the report made by the Board s 
inspecting officer would receive careful consideration. 

In the House of Commons last night, 

Mr. RENWICK asked the President of the Board of Trade whether 
arrangements were being made to protect the public and railway servants 
from contact with live rails between platforms at stations where electric 
trains stop or pass through. 

Mr. G. BALFOUR: I understand that on most railways which are 
being worked electrically the live rail is guarded where it passes through 
stations. Inquiries have been ordered into two recent accidents arising 
from electrical working, and when the reports of these inquiries are 
received the question of the precautions to be taken will be considered. 

Mr. RENWICK: Might I inform the right hon. gentleman that I can 
give him the names of certain lines on which, in many important places, 
live rails are unprotected. It is an extremely important question, and I 
hope the right hon. gentleman will take notice of it. 
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LEGAL INTELLIGENCE. 


Poole and District Electric Traction Oo. v. Bournemouth 
Corporation. 
ARBITRATION. 
(Continued from p. $23.) 


Saturday, June 18. 

Mr. W. ANDERSON, managing director of the Dublin United Tram- 
ways Co. and a director of the Cork Electric Tramways Co., said he had 
visited Bournemouth and Poole recently, and was of the opinion that it 
was a place where the population was increasing very rapidly. It was 
thus fair to anticipate a corresponding increase in the receipts. In 
Dublin, since 1897, when the horse lines had been converted to electric 
traction, the receipts had increased by 27 per cent. per annum, whilst 
since 1902, when all the lines ran through instead of stopping in the 
centre of Dublin, there had been a further increase of 24 per cent., 
making a total increase of receipts of 51 per cent. since 1897. He placed 
considerable importance upon the carrying of parcels on the Bourne- 
mouth lines, for in Dublin last year a profit of £2,412 was made upon 
this branch alone. Dealing with the question of raising capital, he said 
that it was usually impossible to raise money upon such good terms 
if the undertaking was purchasable under the terms of the Tramways 
Act of 1870. In Dublin this was not so, and, therefore, capital had been 
raised upon favourable terms, and the same thing would apply to these lines. 

Cross-examined by Mr. H. LLOYD, K.C., he said he thought the 
Parkstone loop which the company had powers to make would compete 
with the main line traffic at the beginning, but eventually it would 
develop a traffic of its own owing to the change in the character of the 
neighbourhood. All the lines in Dublin dealt with a more populous 
district than the Pool lines, and only one was at all comparable with this 
one. But his percentage increase, he thought, could very well be applied. 
The system of parcels delivery was by means of main receiving offices 
from whence the parcels were sent by tramcars to sub-depots, and from 
there they were delivered by boys. The tramway company also had a 
working arrangement with the railway company in connection with the 
parcels traffic. In fact, the company did almost the whole of the parcels 
traffic in Dublin and suburbs. The gross receipts per car-mile for pas- 
senger traffic on the Dublin lines was 8:74d., and the expenses 4:96d. per 
car-mile. The company generated its own electricity at a cost of 4d. 
per unit. 

Mr. EVE asked the witness for the increase per car-mile since 1897. 
The percentage increase of 51 per cent. given really meant nothing, as 
they might have run more car-miles to get this increase. 

Mr. ANDERSON promised to get these figures and hand them in. 

In answer to Mr. LLOYD, Witness said his figures of receipts and 
expenditure per car-mile did not include anything for depreciation. 

Mr. H. F. PARSHALL, examined by Mr. CRIPPS, K.C., said he had 
been over the lines of the company, and considered the undertaking was 
in first-class condition. Using the 34 per cent. table and the balance- 
sheet of 1901 as the basis, his valuation of the existing undertaking was 
£214,170. The prospective increase of profits over the existing line and 
the authorised Parkstone extension he had estimated at 3 per cent. for 
25 years, which was borne out by the growth of population in the district. 
Based upon the profit shown in the 1903 balance-sheet, he arrived at a 
figure of £22,370, after having deducted for capital expenditure. The 
value of the running powers he put at £45,000, which was calculated 
upon the estimated traffic receipts upon the mile of the Corporation lines 
running to the County Gates and the mile of the company's lines from 
the County Gates. This was being done in connection with the running 
powers of the Glasgow Corporation over the Paisley lines. In the ordi- 
nary course, with the break existing at the County Gates, there was a 
diminishing return upon both lines as the cars reached the point of the 
break. This would be done away with if the running powers existed, 
and he estimated that the result would be practically one extra passenger 
per car-mile to both undertakings. This increase of receipts would be all 
profit, as the existing cars would carry it. The value of the Christchurch 
lines he put at £42,000, based upon a 74 years’ purchase, in consideration 
of the fact that the lines were not e He had estimated the 
profits upon the Christchurch lines at the same rate as the existing line 
viz., £5,600 per year. The Parkstone loop he valued at £37,000. The 
other items he had not taken into consideration, as he was not sufficiently 
acquainted with the local circumstances. 

Cross-examined by Mr, LLOYD: He had made his valuation absolutely 
independently of anyone. His opinion was that the company’s lines were 
in as good condition as the lines of the Corporation, and no one would 
say that the latter were not in first-class condition. With regard to the 
raising of capital for tramway undertakings, the bankers had lent the 
money for the construction of the Paisley lines at 44 per cent. For an 
average tramway concern he should think that the debentures should be 
34 per cent., preference shares 4 to 5 per cent. and the ordinary shares 
5 per cent. His figures had been based upon the 1901 balance, and he had 
not considered whether his figure of £214,170 would be the fair market 
value leaving out the 1901 balance-sheet. He had assumed that the 
increase in the visitors’ traftic would be the same as the traffic due to the 
resident population. It was estimated that the visitors’ traffic was 35 per 
cent. of the whole traffic. The earnings per car-mile, he contended, had 
no bearing whatever upon the commercial value of an undertaking. As 
an instance of this, he referred to the Dublin undertaking where the 
receipts per car-mile were about 84d. and yet the shares were at a con- 
siderable premium. The exact receipts per car-mile over the last mile of 
the Corporation lines towards County Gates was not in his possession, 
but the figure he had given in evidence in chief had been averaged out. 


Mr. STEPHEN SELLON was then recalled and explained why, when 
before the House of Lords Committee which considered the Tyneside 
Tramways Bill, he had stated that there would be an increase of traffic to 
the extent of 10 to 20 per cent. if the running powers were granted, and 
that before the House of Commons last week in the Tyneside Bill and in 
this case he had put the increase at 35 per cent. He had recently had 
some experience in connection with the through running between the 
Birmingham and Aston Manor lines which confirmed this figure of 
35 per cent. 

Mr. LLOYD then asked the Umpire's ruling as to whether the corre- 
spondence and conference in Bournemouth at which Mr. Sellon made an 
offer to the Corporation should be expunged from the notes. (See T'he 
Electrician, June 3, p. 280). 

The UMPIRE, after inspecting the correspondence and hearing the 
facts of the case stated, decided that it had all taken place without pre- 
judice, and tbat, therefore, this matter should be eliminated from the 
proceedings. 

This closed the case for the company. 

Mr. LLOYD then briefly addressed the arbitrators on behalf of the 
Corporation, prior to calling his evidence, and dealt first with the inter- 
pretation of the clause in the agreement between the Corporation and 
the company which stated that the balance-sheet for 1901 should be 
taken as the basis in determining the fair market value of the undertaking. 
The first question which arose, he said, was the meaning of the words in 
the clause which stated that the balance-sheet for 1901 should be taken as 
the basis. The company argued that the Umpire was to take merely one 
particular figure in the balance-sheet, which was to be stereotyped for the 
nine months and then averaged out for the full year, and that figure was to 
be taken as a maintainable figure for evermore. He joined issue at once 
upon this. He was going to take the balance-sheet asa basis upon which 
he was asking for a valuation, out he was going to take the balance-sheet 
as & whole, and not one particular figure in it. In the agreement nothing 
was said as to whether the balance-sheet for 1901 was for 12 months or 
nine months, and therefore he would be justified in taking it as it stood, 
which was nine months ; but he at once agreed that it would be obviously 
unfair to the company that this should be done, and he made no objection 
to an average being obtained for the whole year. This the company had 
done, but, on the other hand, the purchaser was, he contended, quite at 
liberty to ascertain if anything had been left out of the balance-sheet 
which ought properly to have been included. In considering the 
matter from this point of view, there were many things in the 1901 
balance-sheet which struck him at once. In the first place, one had 
even struck Mr. Balfour Browne, who had turned the nine months 
shown by the balance-sheet into 12 months, notwithstanding that 
nothing in the clause actually made this clear. There were other thin gs 
in the balance-sheet, however, which would do a monstrous injustice 
to the Corporation if the company's figures were accepted, and it could 
not be suggested that, taking the basis as he had set it forth, the 
Umpire could give anything but & fair market value of the undertaking. 
Another item was the cost of obtaining the Christchurch powers. The 
actual figures for these expenses had not been put forward by the com- 
pany, although they had included a figure in their estimate of the value 
of the Christehurch undertaking. In addition, the Corporation did not 
want the Christehurch lines because they considered the company had 
laid them out in a bad way. The company had laid themselves under 
an obligation to rebuild a very expensive bridge, and, as a matter of fact, 
the Corporation would not have gone to Parliament for any lines in the 
Christchurch district at all, if it had not been that they were under an 
obligation to the Christchurch Corporation to do so. However, heshould 
ask to see the vouchers for the expenses in obtaining the Christchurch 
Act, With regard to the value of the Parkstone line, he was bound to 
say that this was an unnecessary duplication of the existing line. The 
traffic which it could &ccommodate was practically accommodated to-day. 
There must be competition, and he believed it was a matter which was 
only argued because some peculiar meaning was attached to the word 
competition by the witnesses for the company. The line was worse than 
useless because it would increase the expenses without increasing the 
profit. With regard to the running powers, the Corporation recognised 
that there was some convenience in doing away with & break of this 
nature, but the witnesses for the Corporation did not take the s&me 
roseate view of the increase of traffic which would be caused by this, 
as did the company. Their view was that what increase would arise 
would be more than counterbalanced by the duplication of the Park. 
stone line. The argument that the visitors’ traffic would increase in 
the same proportion as the population was one that he cculd not under- 
stand. The view of the Corporation was that the traffic on the Poole 
undertaking had practically reached its high-water mark, but they had 
added something to the number of car-miles, and given the company 
some advantage in this in making out their estimates. "The Corporation 
witnesses would state that 11d. per car-mile would be a fair figure to 
take as the ss earnings, and even Mr. More, one of the company’s 
witnesses, had given this figure as the one which should be earned by a 
company if it was well managed. It was also accepted that 7d. was a 
fair figure to take for operating costs, and this left a gross profit of 4d. ; 
but there was still the question of depreciation to be dealt with. This 
was a matter which had been treated in varying manners by different 
witnesses. Mr. Hammond had taken 1:09d. per car-mile, and, adopting 
this, it left 2:91d. profit per car-mile which could be earned. But the 
Corporation thought that 1:09d. was too low. "Their view was, that after 
making all deductions, about £6,000 per year gross profit would be 
earned, from which should be deducted £2,000 for depreciation and 
other things, which left a net profit of £4,000 per annum. The Cor- 
poration had also adopted 16% years as the period of purchase, and 
applied this to the £4,000. They would then ask that the depreciation 
for the three years 1901.2.3, which had not been set aside, and ought to 
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have been set aside, should be found by the company, and, after deduct- 
ing that £6,000, there would also be a sum of £1,400, which he 
would ask to have deducted in order to put the track into good repair, 
and this left a net value of the undertaking at £59,000. In addition to 
this, he would be entitled to the taxed costs of the Christchurch Bill, and 
the ascertained value of the Christchurch Act, together with various 
specified sums in the agreement, which would bring his total valuations 
up to about £70,000. Thus the arbitrators would have claims on the one 
hand varying {from £350,000 to £470,000, against valuations by the 
Corporation varying between £60,000 and £70,000. 


Monday, June 20, 


Mr. J. E. WALLER, of Messrs. Kincaid, Waller, Manville and Dawson, 
consulting engineers, said he was thoroughly familiar with the Poole 
tramway undertaking, having been engineer to the rival scheme in 1898 
referred to by Mr. Sellon. He agreed with Mr. Lloyd as to the construc- 
tion to be placed upon the clause of the agreement as to the terms of 
purchase. With regard to the physical condition of the lines, he did 
not consider this was in any way excellent, not so much from the con 
dition of the permanent way—although the points and crossings were 
considerably worn—but what he took exception to was the state of 
the road surface, and to put this into thorough repair he estimated would 
cost £1,400. Having got the line into good condition there must be 
maintenance during the coming years, and there was also the question of 
renewal to be taken into account, because a purchaser was entitled to 
see that proper precaution was being and had been taken to ensure a 
continuance of the profits upon which the value of the undertaking was 
being ascertained. In ascertaining this he had taken the capital expen- 
diture to date, which, in the balance-sheet for 1903, was £67,787, includ- 
ing preliminary expenses, and deducting £10,000 for the latter he arrived 
at the net figure of £57,787. He then took an average life of 21 years, 
and upon this basis the amount to be set aside for sinking fund would be 
3:48 per cent. per annum, which came, roughly, to £2,000. Mr. Sellon, 
in his detailed figures, gave it as his opinion t £362 per mile should 
be set aside annually for sinking fund. Therefore, by multiplying £362 
by 3:75—the mileage of the existing lines—a figure of £1,358 was obtained, 
as against his own figure of £2,000, and as against Mr. Hammond’s 
figure of £1,635. But he would like to drawattention to the fact that Mr. 
Sellon had taken the capital cost per mile of route at £6,646, which, multi- 
plied by the length of the route, gave a sum much less than the capital 
expenditure upon the whole undertaking as shown by the last balance-sheet, 
and he could not see where all the difference between the two sums had 
gone. However, £6,646 per mile for capital cost was much too low, and 
if it were doubled, which would be more near the accurate figure, the 
sum which would have to be set aside annually on the same basis for 
depreciation would be £2,979. His figure of £2,000, therefore, was not 
excessive. His result had been obtained by taking the number of car- 
miles run in 1903 and applying Mr. Hammond’s figure of 1:09d. per 
car-mile for depreciation. But already three years of the life of the 
undertaking had expired, and £2,000 per annum should have been set 
aside from the commencement, and up to the present, therefore, 
£6,000 for depreciation and £1,400 for road repairs would have to 
be deducted from the sum which was finally determined as the ascer- 
tained value of the undertaking. The fact that depreciation had 
been set aside by the company showed the necessity for such an 
item. In analysing the accounts of the company, he had abstracted 
the following figures :— Working expenses: 1901 429d. per car- 
mile, 1902 4-42d. and 1903 4:54d.; repairs and maintenance 1901 0:36d. 
per car-mile, 1902 0-99d. and 1903 1°15d.; administration and general 
expenses 1901 1:902d. per car. mile, 1902 1:24d., and 1903 1:13d. per 
car-mile. The details of these three items were what might be termed 
the expenses per car-mile, and the total figures for the years 1901, 1902 
and 1903 were 5:57d., 6:65d. and 6 82d. respectively, showing a steady 
increase. Deducting these from the gross receipts he arrived at the 
following gross profits: 1901 6-08d. per car-mile, 1902 3-09d., and 1903 
419d. He placed little value upon the 1902 figure, however, as the dis. 
organisation of the traffic due to the construction of the Corporation 
lines was the cause of the great decrease. But he felt bound to point 
out that the car- miles run were substantially the same as in 1903. This 
suggested to him that this car mileage was the maximum which was likely to 
be run by the undertaking. The receipts per car-mile, in his view, were not 
likely to increase, because lld. was a very high figure to obtain upon a 
tramway of this sort. In 1901 it 11:65d., but there were two circum- 
stances which conduced to this result—viz., the worst three months of 
the year from the profit-making point of view were not run, and also the 
large amount of traffic due to the novelty of the tramway. With regard 
to the increase of traffic which the witnesses for the company had sug- 
gested, his own view was that this wou!d not increase to any appreciable 
extent because Bournemouth was a well-established watering place, and 
the full use of the line by the visitors was probably made now. This 
view was corroborated by the fact that during the first week of June this 
year the receipts were almost identical with those of the first week in 
June last year. Against this it should be noted that the working expenses 
had been steadily increasing, as was natural. Therefore, if 7d. per car-mile 
were adopted as the normal working expenses, he thought it would be fair. 
As a matter of fact, on the evidence of the witnesses for the company 
they had been a little more, because electrical energy had been costing 
more than ldd. per car-mile. Mr. More stated that 7d. per car-mile 
would be a fair estimate for working expenses assuming 14d. for current, 
but inasmuch as the company had had to pay 2°18d. for energy, the 
actual figure should be 7-68d. per car-mile. But he was content with 7d. 
During 1903, the total working expenses were 6:82d. per car-mile, but 
the company was only paying lid. per unit for current, so that from 
the buyers’ point of view, the current now costing 11àd. per unit, 

was something to be added for the extra cost. He was also 


of the opinion that it was unfair that the company, in order to ascer- 
tain the profits for the whole year 1901 to add one-third of the 
profits for the nine months that were actually worked, because 
the accounts for the two subsequent years showed that the receipts 
during the first three months were less in proportion than one-third 
of the remainder. His whole deduction was that the Poole undertaking, 
as now developed, was infinitely better than any other similar tramway 
undertaking in the United Kingdom, and he had specially compared it 
with such places as Dover, Yarmouth, Southend, Southport and Birken- 
head. Therefore, he had accepted 11d. as the earnings per car-mile and 
7d. for working expenses, giving a profit of 4d. per car-mile. Assuming 
360,000 car-miles per annum, which was a little over the distance run 
last year, and which really was the high-water mark, the gross profits 
would amount to £6,000 per annum.  Deducting £2,000 for depre- 
ciation, this left a net profit of £4,000, and this he considered 
was the amount which it might be expected could be maintained. 
So much for the capital value of the existing undertaking, the 
total figure for which he left out for the present. Dealing with the 
Parkstone extension, he estimated that this would cost £20,000 to con- 
struct. The principal traffic would be through traffic, for there was very 
little residential traffic to be picked up, and, being through traffic, this 
would to a large extent be taken from the existing lines. Assuming a 
13-minutes’ service upon this line, however, which was that suggested at 
the light railway inquiry, 100,000 car.miles per annum would be run, 
and in order to pay working expenses £2,900 would have to be earned. 
Added to this, however, would be the interest on the £20,000, which at 
6 per cent., the smallest price at which, in his opinion, capital for tram- 
way purposes could be raised at the present time, would make the 
amount of money to be earned in order to just make the tramway pay 
£4,100. This took no account of depreciation. Adopting ld. per pas- 
senger—the figure suggested by Mr. Bellon as the average receipts— 
984,000 passengers per annum would have to be carried, but where they 
were to come from he was not quite clear. There were 469 houses along 
the route and in proximity, and, assuming five persons per house, there 
would be a resident population of 2,345. Then, assuming the tramway 
carried this population 70 times over during the year, 164,000 passengers 
would be carried, leaving a large deficit. This might be counterbalanced 
by the increased traffic occasioned by through running, and this being 
so, he felt justified in allowing nothing for the Parkstone extension. 
With regard to the Christchurch lines, his opinion was that the route 
authorised to the company was absolutely the wrong one, and the Cor- 
poration would only utilise about 6 or 7 furlongs of it, as it was 
applying for a new route in the same district. These lines were not, 
therefore, of any value to the Corporation. But in order to ascertain 
the likely traffic upon the lines he had accepted Mr. Sellon’s figures 
of £66,000 as the cost of construction. At 6 per cent. the interest on 
this would be £3,950, and adding 20 per cent. for maintenance and 
renewals would increase the amount to £4,750. The receipts necessary 
to earn this, and running 180,000 car-miles per annum would be 6:33d. 
per car-mile, but added to this were working expenses at 7d. per car- 
mile, so that the total receipts per car-mile would have to be 13 83d. 
in order to enable the undertaking to be worked without loss. This 
figure was absurd seeing that the Poole line only earned 11d. per 
car-mile. This was with a 15-minute service. Taking a 10-minote 
service 270,000 car-miles would have to be run, and with 6 per cent. 
interest on the capital as well as maintenance a revenue of 422d. per 
car-mile would have to made in addition to 7d. per car-mile for working 
expenses, a total of 11:32d. per car-mile. On the basis of an average 
fare of 14d. per passenger would involve carrying 2,019,600 passengers, 
but his estimate of the traffic likely to be carried was 617,100 
passengers per annum for business purposes, and allowing the same 
amount of pleasure traffic as upon the Poole line he could only arrive at 
& total traffic of 1,428,438 passengers. "These items took in all he con- 
sidered the company could claim for, and in explaining the capital value 
of the whole of the company's undertaking which he had arrived at, 
witness made one or two preliminary justifications. First of all, in 
ordinary times capital for such undertakings as these could not beraised 
at less than 6 per cent., and at the present time it would be exceedingly 
difficult to raise money upon these terms. Another element which he 
considered should be seriously taken into consideration was the future 
policy of railway companies. The prosperity of most tramway undertakings 
was due to the miserable train services, but it was common knowledge that 
railway companies were going in either for the electrification of their 
lines or for running motor cars upon their lines in order to develop the 
local traffic. When adopted, such improved means of locomotion would 
undoubtedly compete with tramways, and they were elements which 
must be taken into account. Therefore, upon a 164 years’ purchase of 
an annual profit of £4,000 upon the 6 per cent. basis, he arrived at the 
figure of £66,666 as the value of the whole undertaking, but he deducted 
from this £6,000 for the renewal fund for three years, and £1,400 for 
immediate repairs, leaving the net value of the undertaking at £59,266. 
To this had to be added certain agreed sums, making the total sum 
payable to the company £67,116. In other words, the undertaking 
was about worth the capital that was in it. In arriving at this valua- 
tion, he had not added one-third to the nine months' balance-sheet for 
1901, but worked it out in the proportion that tke nine months 
of the two following years bore to the whole year, and on this basis the 
net profit for the whole year would only be £6,597. He had made no 
allowance for feeding effect, because, so far as the Parkstone and Poole 
Harbour lines were concerned, what feeding effect there might be was 
already there, inasmuch as the lines were so close to the existing one. 
The Canford Cliffs line he did not take into account, because if there was 
any feeding effect this would be to the advantage of the Bournemouth 
Corporation lines and not to the advantage of the Poole line. As to the 
capital value of this line, he had ignored it because it would be possible 
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to mark out such lines all over the district and make a claim in respe t 
of each of them. He differed from Mr. Sellon’s view as to the percenta ze 
increase of traffic due to running powers, and, apart from the figure, 
Mr. Sellon had also taken credit for the whole of the increased tre ffic 
instead of only half, because the other half would go to the Bournemcuth 
Corporation. 

Mr. CRIPPS, K.C., in opening the cross-examination of Mr. Waller, 
said that the last remark was not accurate. 

You have allowed an average life of 21 years for the whole of the 
undertaking ? —Yes. 

Do you know that Mr. Sellon gives a number of things an infinite life? 
—No, but I do know that Mr. Sellon's average life comes out a little 
higher than mine. 

How much of your total valuation is free of depreciation ? — £1,859. 18s. 

But Mr. Sellon has given me a list of things which would not depre- 
ciate which amounts to £10,948. They include concrete and excava- 
tion, overhead work, including poles, brackets, insulators, pilot wires, 
feeder and section pillars, &c., and I put it to you that no depreciation 
ought to be allowed for these?—I cannot accept that, especially with 
regard to poles, although they have a long life. 

Take feeder and section pillars and manholes. Would any tramway 
engineer, in dealing with these items, allow anything for depreciation 
above the sum for repairs ?— There would not be a large sum. 

All these items that I have given sum up to £10,948. Would any one 
of these be subject to depreciation ?—I cannot accept that. 

Beyond the allowance for ordinary repaira?—I cannot accept that, 
because Mr. Sellon has already given a life of 25 years to poles and now 
he gives them an infinite life. 

After further cross-examination, Mr. Waller said the utmost he was 
prepared to accept as the sum which would be free from depreciation 
was £3.881. 

Mr. CRIPPS: Mr. Sellon has put down £6,640 per mile as ample if 
he were renewing and depreciating a single line undertaking such as this ? 
—I cannot find much fault with that, but my estimates are based upon 
the balance-sheet of 1901. 

But if you were dealing with this as an ordinary engineering question, 
do you think Mr. Sellon has allowed sufficient for renewals and deprecia- 
tion ?—No, not per mile of route. Per mile of single track it might be 
sufficient. : 

But surely for a mile of single track £5,000 would be sufficient ?—No. 

Supposing you were renewing a track of this kind, how much would 
you get back in the shape of scrap ?—Not much. 

Have you made any allowance for that in your estimates? —You might 
get something. 

Then I put it to you specifieally that you could renew the line for 
£6,640 per mile of single track with passing places under these condi- 
tions ?—Per mile of single track you could, but with passing places it is 
unreasonable to put it at that sum. 

The tramway is constructed of tar macadam with the exception of the 
granite setts at the side ? —Yes. 

What is the saving in tar macadam as against setts?—About £2,500 
per mile. 

What would you have constructed this line for per mile with tar 
macadam ?—About £4,000 with single line. Then the overhead equip- 
ment would be £1,200 per mile, feeders and conduits £1,000 per mile, a 
total of £6,200 per mile. 

A considerable portion of that would not be subject to depreciation ? 
£5,200 would be subject to depreciation, roughly speaking. 

Well, if you were renewing and depreciating the line, how much would 
you get back under scrap, £500 per mile ?—About £100. 

I am told that this is too low. How many tons of rails would you get 
back ?—622 tons. 

What would the setts be worth ?—Practically nothing. 

Do you mean to say that if the line was properly repaired and main- 
tained all the setts would have to be broken up?—I do under the 
conditions of this line. 

May I take it then that the only item under the head of scrap which 
you would allow would be the rails, which would come to £375 ?—If you 
took £500 you would include everything. 

What is your total figure per mile for the cost of renewing this line ?— 
£7,050 without tools. 

What have you allowed for cars ?— £600 each. 

But I am told that our cars did not cost that? —Well, Mr. Sellon in 
his estimates for the Parkstone line put them at £650. 

With regard to the future traffic upon the Parkstone extension, have 
you ever previously formed an estimate of the possible traffic by multi. 
plying the number of heads per house as you have done on this line? 
No, because I have never had a case in which it was proposed to put a 
competing line like this. 

But in connection with the Christchurch line you did the same thing. 
Except for the purposes of this compensation case, have you or any other 
tramway engineer ever made an estimate upon this basis before ?—I beg 
your pardon, I did not make my estimate of the Christchurch traffic on 
the same basis as the Parkstone line. 

The cross-examination was then adjourned until to-day (Friday). 


London, Deptford and Greenwich Tramways. 


The arbitrator (Mr. H. Graham Harris, M. Inst. C. E.) recently issued 
his award in conne tion with the purchase by the London County Council 
of the undertaking of the London, Deptford and Greenwich Tramways Co. 
The value of the lines is given at £91,363. 7s. 6d. 


The company :;laimed £110,514. 7s. 5d. il’ 
£53,329. pany 10,5 B „and the Council's offer was 


Bury, Rochdale and Oldham Tramways. 


fhe arbitration proceedings in connection with the purchase of the 
undertaking of the Bury, Rochdale and Oldham Tramways Co. by the 
Iccal authorities, in whose districts the tramways are operated, were con- 
ciuded on Wednesday, when the arbitrator (Mr. H. Graham Harris, 
M.Inst.C.E.) reserved his award. 

Mr. Fletcher Moulton, K.C., M.P., appeared for the purchasing 
authorities, and Mr. Hugo Young, K.C., for the company. 

The following statement of value was put in during the course of the 
proceedings :— 


Local authorities’ value. Company's value. 


Permanent way in streets .... £62,142 . . £103,459 
Permanent way in depots .... 1,946 1,360 
Land for depots.............. 1,238 6,810 
Buildings 6. iisseseisana ven 14,840 18,629 
W REED S S descr 8 403 3,063 
Locomotives .............. 26,669 31,921 
Accessorieꝝ s.. — 1,889 
CAPs MDC FF 8,200 13,579 
Payments to local authorities.. — 4,769 
Loops in Drake-street ....... i — 25 475 
Parliamentary expenses ...... 1,000 .. 14,500 
Plant (agreed) .............. ,000 zs 7,000 
Consumable stores (agreed) 817 --£123,784. . 817—£205,401 


Siemens Brothers & Oo. (Ltd.) v. Patent Exploitation (Ltd.) 


and Another. 


In the House of Lords on Tuesday (before Lord Macnaghten, presiding, 
Lords Davey, James of Hereford and Robertson), judgment was delivered 
in this case as to the validity of certain letters patent for a primary 
battery. The arguments were delivered in May (see The Electrician, 
May 6, p. 111). 

Lord MACNAGHTEN, in moving that the appeal be dismissed, said he 
had come to the conclusion that the view taken by the Court of Appeal, 
that the patent was valid and that there had been infringement, was right 
and should be affirmed. 

Lord DAVEY thought that for the purposes of the appeal it must be 
taken that appellants’ battery, both in construction and materials, was 
substantially identical with that of respondents. The evidence on that 
subject was meagre, but sufficient. Whatever, therefore, was the con- 
struction of the specification, it did not affect the question of infringe- 
ment, and was only material in considering the question of the validity 
of respondents’ patent. The objection made by appellants to the validity 
of the patent was that the specification did not point out with sufficient 
clearness what the real novelty and merit of the alleged invention con- 
sisted in, and that the claim was expressed in such wide and vague words 
as to embrace forms of galvanic batteries which were well known and 
in use at the date of the letters patent. The patentee might have invented 
an improvement in the construction of galvanic batteries, but he had not 
adequately described the nature of it and had claimed a great deal that he 
never invented. 

After setting out the elements of a galvanic battery, which were well 
known, his Lordship said respondents’ patent was for a combination 
in à new manner of the well-known elements. In such a patent there 
was no room for the common objection that the patentee had not 
sufficiently distinguished the old from the new, for, as Lord Cairns 
pointed out in Harrison v. Anderton Foundry Co.,“ the combination 
itself constituted the novelty and merit of the invention. It was sufficient 
for the validity of the patent if the combination, being the result of 
thought or experience, was new and produced some new result, or an 
old result in a more useful or beneficial way. The patent was for An 
Improvement in Galvanic Batteries " ; thespecification was commendably 
short, clear and intelligible. The patentee described a cylinder of zinc or 
other equivalent metal forming one electrode which was lined with an 
exciting agent, consisting preferably of certain ingredients of a well- 
known description. For preparing the exciting agents, he said the 
materials are mixed, forming a semi-fluid, which is poured into the 
cylinder around a central core temporarily inserted. The exciting agent 
soon sets to the condition of a semi-solid, and the temporary coil is 
removed." The carbon was then inserted, and the space round it was 
filled with a compound consisting preferably of the following ingredients : 
Sal ammoniac one part, chloride of zinc or other hygroscopic analogue 
10th part, and as depolarising agents pulverised peroxide of manganese 
eight parts with pulverised carbon 34 parts. These were mixed with water 
two parts to form a semi-fluid, which was pa:ked in round the carbon. 
The top of the cylinder was then sealed. The specification con- 
cludes with the following :—“ The materials mentioned as electrodes 
and as exciting and depolarising agents and their proportions may be 
varied, as the important feature of the invention is the interposition 
between the positive and negative electrodes of two layers of exciting 
composition in a semi-solid or plastic slate, the one in contact with the 
negative electrodes having intermixed with it depolarising agents and the 
one in contact with the positive electrode having no such depolarising 
agents in its composition.” The claim was for ‘‘a galvanic battery 
having the space between its positive and negative electrodes filled with 
a semi-solid or plastic exciting agent, in two layers, the one layer in con- 
tact with the negative electrode having depolarising agents intermixed 
therewith and the other layer in contact with the positive electrode 
having no such depolarising agent, substantially as set forth.” It was 
contended by respondents that the use of peroxide of manganese or other 
depolarising agent in the form of powder was one of the elements of 


THE ELECTRICIAN, JUNE 24, 1904. 405 


the combination, and a large part of the evidence and argument was 
taken up in the discussion of the difference between a pounded and a 
pulverised material. He (Lord Davey) thought it was not necessary 
to embark on that interesting inquiry or to say whether it was 
more than a question of degree. He agreed with Mr. Justice Buckley 
and Lord Justice Cozens-Hardy differing from Lord Justice Vaughan 
Williams, and presumably from Lord Justice Stirling, that the patentee 
had not made the use of the material in a pulverised form a necessary 
element in the combination which he had claimed, or, in other words, if Defendants denied liability, or that there was any negligence on the 
that was his real invention he had not claimed it. He thought that it | part of their servants, and they also pleaded that the claim was barred by 
was not necessary to decide it in the present case, and that the words sub- | reason of sec. 1 of the Public Authorities Protection Act, 1893, as the 
stantially as set forth " would cover the use of materials analogous to or | action was not brought within six months. 

having similar chemical or electrical properties to those which he had After arguments from Mr. English Harrison, K.C., for defendants, - 
described as preferable, and the recommendation of pulverised materials | and Mr. S. T. Evans, K.C., for plaintiffs, his Lordship ruled that the 
might be useful as illustrating the sort of thing he intended by the word | case came under the act mentioned, and found for defendants with costs. 
"plastic." He did not himself construe the words ‘semi-solid or —————— — — 
plastic" as alternatives, for they were not true alternatives, but he 
thought that the word “ plastic” was meant to be synonomous with and 
explanatory of ‘‘ semi-solid,” and was used with the intention of giving 
some definiteness to a somewhat vague expression. ‘The patented battery, 
their Lordships had been told, had achieved a great commercial success. 
Mr. Gill, in his evidence, stated up to the time when respondents' battery 
was introduced to him, the National Telephone Co. had only experi- 
mentally used dry batteries. He mentioned the Gassner and the Hellesen, 
which were two of the batteries relied on by appellants as anticipations. 
He said it was found that these batteries had not a long life compared 
with the patented battery. The National Telephone Co. had bought over 
120,000 of respondents' batteries, and had also in recent years used 
appellants’ battery, which they found equally efficient. It was remark- 
able that neither of the very eminent electricians who gave evidence could 
say with certainty to what particular cause the success of the patented 
battery was attributable. Mr. Swinburne was disposed to attribute it to 
the use of the depolarising agent in a pulverised form, which to him was 
& novel idea, It was unnecessary for their Lordships to form any 
opinion on that question, though if the issue were whether an alleged 
infringer had taken the substance of the patented invention, it would be 
different. The present came within the category of infringers described 
in Lord Cairns’ judgment in “ Clark v. Adie.” He thought that the 
evidence established that respondents' combination did produce a known 
result in a more useful and beneficial way. The establishment of that 
point had & material bearing on the question of subject matter. The 
maintenance of the two layers, both containing an exciting agent, 
was the important element in the combination by which the validity 
of the patent must be tested. The two previous specificiations which 
came nearest the description of the patentee were those of Thiébaut 
(April 26, 1881), with an addition dated Aug. 16, 1881, and the English 
patent of Castle-Smith of 1889. In the amended form of Thiébaut's 
gpecification the contents of the battery were in two layers, but the outer 
layer was solid, and, as the patentee said, à hammer had to be used to 
destroy it. Castle-Smith's patent wasa communication from abroad of a 
Dane named Hellesen. In one respect this was more complete, in that it 
contained an elaborate provision for the escape of the gas which was 
inevitably formed. The omission of such a provision, however, was not 
made a point of against respondents’ patent, probably because every 
workman would know that he must make a vent-hole. 

Lord Davey then dealt with the specification of the Castle-Smith 
battery, and said that the phlegmy cr jelly depolarising substance might 
possibly be described as a semi-solid one, but could by no fair use of 
language be called plastic. It was not a question of degree but a 
difference of kind. Thiébaut’s patent was at best a mere paper antici- 
pation. He had no doubt that Mr. Ballantyne’s ability enabled him to 
make a workable battery out of it, but there was no proof of a battery 
made in accordance with Thiébaut's directions having been sold or used. 
The Hellesen battery, on the contrary, was on the market, and, as he had 
mentioned, was compared unfavourably with respondents’ battery by Mr. 
Gall It was not, however, proved that the Hellesen batteries in use 
were made in strict accordance with Castle-Smith's specitication, and 
appellants, although they included the prior use of the Hellesen battery 
in their particulars of objection, did not pursue the subject. For himself 
he disclaimed putting either a benevolent or malevolent interpretation on 
the specification. In his opinion a specification, like any other docu- 
ment, should be construed by the Court according to the fair meaning 
of the language used after being informed by evidence of the nature of 
the subject matter, the state of knowledge at the date of the patent and 
the meaning of any scientific or technical words that were found in 
it. In his Lordship’s opinion this appeal might be summed up 
in a single sentence. He found that the patentee had described and 
claimed as his invention a galvantic battery in language which was not 
anticipated by and did not in terms cover or include any previous descrip- 
tion or any battery previously known or described, and his battery was 
proved to have produced useful and beneficial results; and lastly, he must 
hold on the evidence that appellants had taken his battery in its entirety. 
It might be that the invention was a small one, but slight differences in 
those cases sometimes produced large results. He adopted the words of 
Sir George Jessel iu Hinks v. Safety Lighting Co.“: Where a slight 
alteration in a combination turns that which was practically useless 
before into that which is very useful and very important, judges have con- 
sidered that though the invention was small, yet the result was so great 
as fairly to be the subject of a patent, and so far as a rough test goes I 
know of no better." On the evidence before their Lordships he was of 
ae that the respondent's patent was a valid one, and that the appeal 
failed. 

Lord JAMES OF HEREFORD and Lord ROBERTSON concurred. 

The appeal was accordingly dismissed with costs. 


Lyles v. Southend Corporation. 


Mr. Justice Bigham, in the King’s Bench Division on Tuesday, had 
before him in the form of a special case, an action to recover damages for 
personal injuries to plaintiff while travelling on an electric tramcar owned 
by defendant Corporation. On August 9, 1902, plaintiff was an outside 
passenger on a car returning from Leigh to Southend. The conducting 
rod from the top of the car to the overhead wire broke, and a part of the 
rod in falling struck plaintiff, severely injuring him. 


Spittal v. Glasgow Corporation. 


In the Court of Session, Edinburgh, last week, judgment was delivered 
in an appeal from a judgment in an action which was brought by Mr. R. D. 
Spittal, carting contractor, against Glasgow Corporation for £7,000 as 
damages for personal injuries caused by an electric tramcar colliding with 
and upsetting plaintiff's trap. Plaintiff asserted that he had sustained 
very serious injuries. Defendants denied negligence, and pleaded sec. 1 
of the Public Authorities Protection Act, 1893, as the action had not been 
commenced within six months, and this plea was accepted by Lord 
Kincairney in the original action. 

Without calling upon counsel for defendant, the Court adhered to the 
judgment of Lord Kincairney, and gave costs to the Corporation. 


National Electric Construction Co. v. Rathmines and Rathgar 
District Council. 

Mr. Justice Gibson, in the King’s Bench, Dublin, last week heard an 
action for damages and for rental of electrical fittings installed by plain- 
tiffs on private consumers’ premises in Rathmines and Rathgar. It 
appeared that defendants agreed to pay plaintiffs 1d. for each unit 
supplied by defendants for consumption through the fittings in question, 
with a minimum of 1s. per 8 c.p. lamp or equivalent. The main point 
at issue was that plaintiffs claimed from defendants such of these 
minimum charges as could in their opinion have been recovered had 
action been taken at the proper time. The case, which was adjourned 
to enable the parties to come to terms, was, we understand, settled out of 
court by defendants agreeing to make such payments. 


— 


Licences for Blectric Cars. 


Mr. Mahony gave his decision at Dublin Northern Divisional Police 
Court last week in a test case brought by the police against Mr. Gordon, 
manager of the Dublin United Tramways Co. to determine whether the 
obligation of taking out licences for cars owned by the Clontarf and Hill 
of Howth Tramway Co., which run into the city and over the Dublin 
United Company’s lines, devolved upon the latter company. Mr. Mahony 
said he could come to no other conclusion than that the Dublin United 
Company must take licences for such cars, and he could not assent to the 
proposition that the Howth Company could in any way be made liable 


while the present agreements remained in force. He fined defendant 
10s. and agreed to state a case. 


Owles v. River Plate Electricity Co. 


Before Mr. Justice Farwell on Tuesday a motion was made for judgment 
against Bright's Light and Power Co. (Ltd.) in default of defence. Defen- 
dants (the River Plate Electricity Co.) were prior mortgagees, and the 
action against them had been dismissed. The statement of claim alleged 
the issue of a debenture for £2,000 to plaintiff, charging the leasehold 
property of the company and all its concessions and plant, both in England 
and elsewhere, including the uncalled capital. 

The usual mortgagee's judgment, and an order made for sale, 


Lincoln Tramways Co. v. Dickinson. 


At Lincoln County Court on Tuesday plaintiffs sought to recover £50 
damages for breach of contract. l 

Mr. WALKER, for plaintiffs, said the company were desirous of 
appointing an engineer for the purpose of inspecting and valuing their 
undertaking with a view to a sale by private treaty to Lincoln Corpora- 
tion. They communicated with defendant, who replied that he would 
visit Lincoln, make an inspection of the tramways and prepare a report 
for 50 guineas. It was further understood by plaintiffs that should there 
be an arbitration he would give evidence. About three weeks after 
defendant had been paid his fee for the valuation, he asked to be liberated 
from giving evidence before the arbitrator, alleging illness. From 
defendant’s letter of Nov. 18 it was evident that he could have given 
evidence, but that he was unwilling to do so except on terms largely in 
excess of those arranged for. The company declined this proposal, and 
had to engage as substitute Mr. John Fell. Mr. Fell sent in his account 
and £50 had been paid. Defendant's valuation was £10,118, but the 
company received £10,437. 

Mr. LINDLEY, for defendant, submitted there was no case to answer. 
The contract was in writing, and he argued that a mere promissory 
expression was not a contract. Under the contract there was nothing 
binding upon Mr. Dickinson to give evidence before the arbitrator. 


His HONOUR (Sir Sherston Baker) found for plaintiffs for the amount 
claimed, and costs. 
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ELECTRIC LIGHTING IN MARYLEBONE. 


At the meeting of Marylebone (London) Borough Council last evening, 
the Finance committee reported as to the temporary loan of £1,300,000 
required to provide payment to the Metropolitan Electric Supply Co. by 
June 30 of the sum necessary to complete the transfer of the company’s 
electric lighting undertaking in the borough under the recent award and 
the various judgments of the High Court. The Finance committee of the 
London County Council had (the report states) given an assurance that the 
total amount of £1,415,000, which the Borough Council have power to 
borrow under the Marylebone Electric Lighting Bill (1904) will be available 
by October 20. The Borough Council were, therefore, able to go forward 
with the temporary loan to be repaid on or before October 20, and they 
have arranged with the London and Westminster Bank to advance 
£500,000 from June 30 to October 20, so soon as a definite resolution is 
passed by the Council that a mortgage of the rates will be executed, if 
and when demanded, in favour of the Bank in such form as the Bank 
may reasonably require. 

With regard to the remaining £800,000 this will be borrowed (at 34 per 
cent. interest) as follows :—Mr. C. W. Ford, £360,000, Mr. C. P. Wood, 
£200,000, Mr. F. A. Bevan, £90,000, and Mr. W. H. Hargreaves, 
£150,000. 

The Committee recommend that the treasurer be ordered to pay, on 
June 30 instant, the sum due to the Metropolitan Electric Supply Co. 
in accordance with the judgment of the High Court of August 7, 1903, and 
under other orders of the Court, such payment to be made, if necessary, 
into Court, as a term of obtaining the completion of the purchase of the 
undertaking; and that on the same day, £50,000 to the High Court, in 
accordance with the said order of August 7, being part of the sum of 
£1,212,000 payable to the Metropolitan Company, by the award of the 
Arbitrator. 


Dr. Lear (chairman of the Finance committee), when the matter came 
up for discussion, explained that the committee were advised that the 
Council could not approve these recommendations as their bill had not 
received Royal Assent, which, however, was expected daily. Imme- 
diately this was received it was urgent that the resolutions should be dealt 
with by the Council. It was necessary, therefore, that a special meeting 
of the Council should be held early next week. The terms which had 
been arranged for the temporary loan were most favourable, and no 
mortgage charges would be incurred by the Council, the only expense, 
beyond the interest on the loan, being £400 for stamp duties. The 
loan of £500,000 from the London and Westminster Bank had been fixed 
at 33 per cent., the same rate as for the larger amount from the other 
tenders, but in the former case no expense would be incurred as the Bank 
was advancing the money merely on a definite promise from the Council 
to give a mortgage of the rates if and when called upon to do so. 

Mr. E. R. Desengam (chairman of the Electric Supply committee) 
then formally moved that the matter be postponed to a special meeting 
on Tuesday next, 28th inst., at 6 p.m. Z 

After discussion this was agreed to. : 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


— — 
APPOINTMENTS VACANT AND FILLED. 


The Council of the County Borough of West Ham require a 
lecturer in electrical engineering for the Municipal Technical Insti- 
tute. Commencing salary £200 per annum. Applications to the 
principal of the Institute, Romford-road, West Ham, before noon 
Jwy 7. See advertisement. 


An assistant demonstrator in physics and chemistry departments 
(at a salary of £150 per annum) and an assistant mathematics 
lecturer for two evenings per week (at £12 per session per evening) 
are required at the Northern Polytechnic Institute, Holloway, 
London, N. Applications to the clerk to the Governors, Mr. W. M. 
Macbeth, by 28th inst. See also advertisement. 

The Pearson Fire Alarm (Ltd.) require a district manager for 
an important provincial centre. Applications to the manager, 62, 
King William-street, London, E.C. See advertisement. 


The Governing Body of the Battersea Polytechnic require for 
next session an assistant for lecture classes in elementary elec- 
tricity and magnetism and elementary physics and laboratory classes 
in physies and electrical engineering (day and evening). Salary 
£180. Applications to the secretary. See also advertisement. 

There are vacancies for five switchboard attendants with 
previous experience in three-wire continuous-current system and 
accumulators for Londonderry electric light and power station; 
also for one fireman and for a smart man capable of being trained 
to duties of dynamo attendant and lamp-switch man. Applications 
to the borough electrical engineer (Mr. R. V. Macrory) by July 16. 
See advertisement. | 

The Council of the University of Birmingham, invite applications 
for a chair of electrical engineering. Stipend £1,000 per annum, 
with liberty to undertake certain consulting work. Particulars from 
the secretary (Mr. Geo. H. Morley), to whom applications by Aug. 1, 


A lecturer in mathematics is required at Binningham Municipal 
Technical School from Sept. 1 next. Commencing salary, £175 
per annum. Applications by June 30. Particulars from the secre- 
tary (Mr. George Mellor), Suffolk.street, Birmingham. 

Finchley Local committee for Technical Instruction require a 
teacher for electric lighting and wiring for evening classes at Christ's 
College, Finchley, during 1904-5 session. Applications to Mr. John 
Cogdale, Bowes-road Council School, New Southgate. 

Enfield Committee for Technical Instruction require a teacher for 
an electric lighting class to be held at Ponder's End on Wednesday 
evenings during session 1904-5. Applications to Mr. E. K. Andrews, 
28, Essex-road, Enfield. 

The Governors of the Northern Polytechnic Institute, Holloway, 
London, N., invite applications for the post of assistant. demon- 
strator in physics and chemistry departments (full time), at a salary 
of £150 per annum, and for an assistant mathematics lecturer for two 
evenings per week, salary £12 per session. Applications to the 
clerk to the Governors (Mr. W. M. Macbeth) by June 28. 

Salford Education committee require an assistant lecturer and a 
rper assistant in the physies department. Applications by 

uly 7. 

Portsmouth Education committee require an assistant lecturer 
for mathematics, mechanics and physics, and a workshop instructor 
in mechanical engineering. Applications to secretary, Municipal 
Technical Institute, by July 4. 

A lecturer in physics (for London University pass and honours 
class) is required for the East London Technical College in Sep- 
tember. Three evenings a week. Salary £120. Applications to 
Director of Studies. 


Mr. R. C. Bullough, of Manchester, has been appointed manager 
of Colchester borough tramways at £300 per annum. 

Mr. B. Croft has been appointed electrical distributing assistant at 
Belfast Corporation electricity works. 

Mr. John H. Mackail, A.M.I.E.E., mains assistant to the Charing 
Cross and Strand Electricity Supply Corporation, has been appointed 
electrical engineer to the Municipal Commissioners of Singapore. 


Mr. F. Taylor, of Bury, has been appointed assistant tramways 
engineer at Bolton at £150 per annum, rising to £200. 


Aberdeen.—The Deeside section of the Aberdeen Suburban 
Tramways Co.’s system was officially inspected on Tuesday and was 
opened for traffic yesterday (Thursday). 

A report has been prepared by the city electrical engineer (Mr. 
J. Alex. Bell) upon the cost of the electric lighting of the various 
tramway routes, and will be considered by the Lighting and Fires 
committee at their next meeting. 

Aston.—The official inspection of the first complete length of 
tramways from the boundary of the city of Birmingham to Aston 
Cross took place on Wednesday. 


Alleged False Pretences.— Last week the Blackpool Bench 
committed for trial Arthur Britch on charges of obtaining goods by 
false pretences from Messrs. W. T. Glover & Co. and the Liverpool 
Electric Cable Co. Accused admitted that during the past 18 months 
he had obtained goods to the value of £54. 9s. 6d. from various elec- 
trical firms, and in obtaining such goods had used the names of a 
number of firms well known in the electrical industry. 

Anglo-Belgian Telephone.— Manchester, Liverpool, Bradford, 
Hull, Leeds and Wakefield will be in telephonic communication 
with the chief exchange at Brussels on and after Ist prox. The 
conditions set out in our issue of March 25 (p. 891) for telephoning 
between other British and Continental exchanges apply to this 
extension. 


Auckland (N.Z.)—The local electric tramway company are pur- 
chasing 12 addiiional cars and are increasing the capacity of their 
generating plant from 1,500 H.P. to 2,500 H.p. The Public Works 
Department have refused the application of the company for per- 
mission to increase the width of their cars from 7ft. 6in. to 8ft. 

Bath.—On the recommendation of the Electric Lighting com- 
mittee, the Council at the last meeting increased the salary of the 
city electrical engineer (Mr. Francis Teague) to £550 for one year, 
from April 1 last. In the event of the undertaking continuing to 
make satisfactory progress, a further increase to £600 per annum is 
to be made. Several members referred in appreciative terms to the 
services of Mr. Teague. 

Bermondsey (Gondon).—The Provident Clerks’ and General 
Accident Insurance Co. have raised the premium on insurances 
under the Workmen’s Compensation Act to 14s. 6d. per cent., and 
the Council have renewed the policy at this rate. 

Birmingham.—The official inspection of the electric tramway 
route from Peeble Mill-road to Cotteridge took place on Wednesday. 
The line has been leased to the City of Birmingham Tramways Co. 

Blackburn.—The report of the borough electrical engineer and 
tramways manager (Mr. A. S. Giles) on the past year's working of 
the Corporation electric tramways shows that the traffic receipts 
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were £43,374. 6s. 7d., parcels £448. 5s. 7d., rents £266. 12s., and 
income from advertising on cars £598. 6s. 10d. 

Total expenses were £29,369. 8s. 7d., leaving gross profit £15,313. 23. 5d. 
towards meeting interest (£8,818. 8s. 11d.) and sinking fund instalment 
(£11,633. 1s. 4d.), a deficit of £5,138. 7s. 10d. 7,742,692 passengers were 
carried and 951,484 car-miles run, the income per car-mile being 10:89d.. 
against 11:89d. in the previous year. Working expenses were 74d. 
per car-mile, against 7:45d., and Mr. Giles thinks the expenditure per car- 
mile for current can be still further reduced. With the view of economising 
the use of current per car a system of bonuses to motormen has been 
introduced. The Corporation now own over 23? miles of tramways and 
48 passenger cars. 

California (U.8. A.) —In a report on the trade of California for 
1903 Mr. Bennett, H.M. Consul-General at San Francisco, refers 
to the efforts which have been made by the Standard Oil Co. in 
trying to adapt oil-using plant in the generation of electric current 
with a view to iron smelting by electric process. Mr. Bennett says 
these efforts have been unsuccessful, and that the general belief 1s 
that if the ore of the district is ever electrically smelted on the spot 
it will most probably be by current generated by water-power from 
the Sierras. 

The Los Angeles and Salt Lake Electric Railway is being rapidly 
constructed from both ends, less than 200 miles being now un- 
finished, and this is expected to be completed early in 1905. The 
line will be 800 miles long, compared with 1,300 miles of track over 
heavy grades by the present steam line. The new electric railway 
is expected to be very popular, and to prove a boon to the district. 


Change of Name of Cable Steamer.—The Eastern Extension 
Australasia and China Telegraph Co. give notice of their intention 
to change the name of the ss. Louise (which has been purchased 
by the company as an addition to their fleet of cable-laying and 
repairing vessels) to that of the * Magnet." Any objections to this 
change of name must be sent in to the Marine Department, Board 
of Trade, by June 27. See also advertisement. 

Cheshunt.— The Council have sealed the deed for the transfer of 
their electric lighting order to the North Metropolitan Electric 
Supply Co. 

Companies Struck off Register.—The following have been re- 
moved from the register of joint-stock companies :— 

Railways Electric Supply Syndicate. 

Round's Accumulator Co. 

The following are to be struck off in three months unless cause is 
shown to the contrary :— 

Gramme's Magneto-Electric Co. 

Madras Electric Tramways Co. 

Coventry.--In the annual report of the borough electrical 
engineer and manager of the Corporation electricity works (Mr. 
Joseph A. Jeckell) it is stated that the profit for the year ended 
March 31 was £775, against a deficit of £189 in the previous year. 

The number of units sold for private lighting was 460,987 at an 
average of 3°43d. per unit, and for motive power 396,255 units at an 
average of 1:32d. The gross profit for the year was 5:62 per cent. Total 
revenue was £10,841, and total cost of generation £4,450, or 41 per cent. 
of revenue. During the year 87 new consumers were connected, repre- 
senting 4,871 8 c.p. lamps and 309 n.r. of motors. 61 miles of mains, 
besides 44 miles of spare pipes, were laid. The equivalent of 8 c.p. lamps 
connected at the end of the year, including motors, was 63,746, compared 
with 39,606 at the end of 1902. The works cost has been reduced from 
1:513d. to 1:159d. per unit, and is (Mr. Jeckell claims) the lowest cost of 
any station in the United Kingdom having a similar output, except two 
stations having a traction load. Mr. Jeckell advises that this year's 
surplus may be devoted to forming the nucleus of a reserve fund. 

The accounts were approved by the Corporation on Tuesday. 

Croydon.—The Corporation have decided to apply for a provisional 
electric lighting order for Purley and Sanderstead. The Croydon, 
South Norwood and Thornton Heath baths are to be wired for the 
electric light. 


Customs Charges.—The French Customs department notifies 
that electrical measuring instruments (voltmeters, ammeters, watt- 
meters and ohmmeters), which have hitherto been classed under 
No. 684 of the Tariff, are henceforth dutiable (under No. 536) as 
electrical accessories. 

Derby Tramways.—In our article on the Derby electricity 
works and tramways, concluded in our last issue, it should have 
been mentioned that there was a considerable amount of special 
work in connection with the track, and that Messrs. Askham Bros. 
and Wilson, Sheffield, supplied this as sub-contractors to Messrs. 
J. G. White & Co. 

Dundee. — The total income of the municipal tramways for the 
past year was £44,437. 3s. 5d., an increase of £2,431. 18s. 5d. 
compared with previous year. 

Working expenses were £28,420. 17s. lld., leaving gross profit of 
£16,016. 5s. 6d. 11,420,985 passengers were carried, an increase of 
781,058; while the car-miles run were 942,969, increase 34,290. 
£6,748. 5s. 7d. was expended on capital account during the year, the 
total now being £263,381. 16s. 

Dock and Harbour Lighting.—The Mersey Docks and Harbour 
Board, who have found the small electrical installations put down 
to be very costly, are considering an expenditure of £1,150 upon a 


generating station, or whether current shall be taken from the 
Corporation mains. 

Bast Ham.—aA special allowance of 23 per cent. is offered to elec- 
tricity consumers who pay their accounts within 14 days of demand. 


Bgypt.—Suez will be lighted electrically by the end of August. 

The Nazleh waterfall, which will give 800 H. p., is to be utilised 
by the municipality for generating electrical energy for lighting 
Medinet-el-Fayoum. 

Blectric Pumping.— Mr. Hawksley, who is to report upon a new 
water supply scheme for Watford District Council, is to deal also 
with the question of electric pumping, and the electrical engineer 
(Mr. Colebrook) has been instructed to obtain particulars from 
Continental waterworks where electric pumping has been adopted. 


Electric Railway under the Elbe. Hamburg Corporation have 
approved a project for an electric railway unper the Elbe. 


Electricity in Mining.— Electric driving is to be adopted at the 
new mill of the Rossland Power Co. at Trail, British Columbia. 
The estimated cost of the electricity generating plant is about 
$150,000, and there will be about 500 H. Pp. in motors. 

Six electric motors for working pumps, rock breakers, agitators, 
&c., and also one motor for the roasting plant, have been installed 
at the Ivanhoe Co.’s mines, Kalgoorlie. 


Electricity for Steamships.—The Midland Railway Co.’s ss. 
* Manxman," which was launched last week from Vickers, Sons 
and Maxim's yard, and is intended to ply between Heysham and 
the Isle of Man and Ireland, is provided with steering gear capable 
of being operated by steam, electricity or hand, and the steam and 
electric motors are controlled by the electric telemotor invented by 
the Hon. C. Brougham. De Laval turbines are to be installed for 
driving dynamos to supply electricity for lighting and power. In 
the Londonderry," one of the three other new vessels recently 
built for service on the same line, the dynamos are driven by 
Parsons turbines. 


“Electrical Spectacles."—At Scarborough on Friday, Morris 
Myerson, optician, and Jacob Lawrence Levi, draper's assistant, 
were committed for trial on & charge of obtaining £9 by false 
pretences from Thomas Blackwell, retired tailor. It appeared that 
Levi told Blackwell that he required a pair of gold glasses of special 
character, costing ten guineas, which would cure him of an eye 
affection in three months. He said the lenses were charged with 
electricity ! 

Electrically-operated Swing Bridge.—The 300-ton electrically- 
operated swing bridge, over which the transatlantic boat trains are 
to run at Dover, and which has been constructed by S. Pearson 
& Son in 18 weeks, is now completed. 


Exeter.—The Electric Lighting committee recommend the 
Council to accept the offer of the Law Accident Insurance Co. to 
insure the Council’s liability under the Workmen’s Compensation 
Act, 1897, the Employers’ Liability Act, 1880, Lord Campbell's 
Act, 1846, and at Common Law, in respect of their employes at the 
new electricity works, at 7s. 6d. per cent. on the total wages paid 
per annuin. 


Fremantie (W. Australia).— Messrs. Noyes Bros. are to equip 
the Fremantle and East Fremantle electricity works and tramways 
at an estimated cost of £100,000. The local authorities have arranged 
to raise a loan of about £80,000. 


Glasgow. For the past year the total revenue of the municipal 
electric tramways was £724,851, and the expenditure £356,070 
(£20,293 for power, £197,362 for traffic, £71,526 for general, and 
£67,495 for repairs). After providing £189,644 for renewals and 
depreciation, and paying interest (£59,308), sinking fund (£45,553), 
rent of Govan lines (.£5,068), parliamentary expenses (£12,865), and 
devoting £25,000 to the Common Good, there was & balance of 
£80,737, out of which £62,000 is to be applied to special depreciation, 
and the balance carried to reserve. 

The salary of Mr. W. F. Calderwood, chief draughtsman in the 
electricity department, has been increased to £250 per annum. 


Gloucester. For the year ended March 81the total revenue of the 
electricity department was 46, 870. 5s. 2d., including £4,839. 6s. 11d. 
from private consumers and £1,246, 3s. 3d. for public lighting. 

Generation expenses came to £1,559. 12s. 5d.; repairs and mainten- 
ance of buildings and plant, mains and meters and public lamps 
(£679. 14s. ld.), rates and taxes (£259. 158. 4d.), and management 
expenses, &c., made the total £3,199. 6s. 3d., leaving gross profit 
£3,170. 18s. lld. Interest on loans absorbed £1,751. 1s. 7d., bank interest 
£396, 14s. 7d., and sinking fund instalments £1,503. Os. 4d. After taking 
into account the adverse balance of £1,378. 16s. 3d. from previous year, 
the deficit to date is £1,858. 138. 10d. 431,993 units were generated, of 
which private consumers took 322,440. The total maximum supply 
demanded was 358kw. Total capital expenditure is £67,275. 9s. 6d., an 
increase of £8,114. 17s. 9d. for the year. 


Great Northern and City Railway.—The station at Highbury, 
which, it is expected, will largely increase the passenger traffic on 
this railway, is to be opened on Monday next. 

Hackney (London).— Mains extensions, estimated to cost £440, 
have been authorised. 
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Hamburg-Berlin Railway.—A company recently formed is, it 
is stated, endeavouring to obtain a concession for constructing an 
electric railway between Hamburg and Berlin, the estimated 
cost being 4£7,500,000. The distance between the two cities 1s 
about 180 miles, and the object of the promoters is to create a 
service which will complete the journey in 80 minutes, with a 10 
minutes’ service during certain hours. A triple track is to be laid, 
one as & reserve, and the line has to pass either above or beneath 
alljother railways, and roads, canals, &c., level crossings being 
entirely out of the question. 


Hamilton (N.B.).—Sanction to a further loan of £10,000 for 
electricity supply has been received by the Council. 


Hindley.—The Electricity committee have under consideration 
communications from Mr. F. J. Warden-Stevens, the Lancashire 
Electric Power Co., the Southern District Electricity Corp. and the 
South Lancashire Tramways Co. in regard to the supply of 
electricity. 

Hornsey.— The first year's working of the electricity undertaking 
has resulted in a gross profit of 43, 105. 12s.), and a net deficiency 
(after payment of interest and sinking fund charges) of £1,812. 15s. 

The total cost per unit sold was 1:95d. There were in March 445 
private consumers, with the equivalent of 26,168 8 c.p. lamps connected, 
compared with 126 and 9,145 respectively at March last year. The 
borough electrical engineer (Mr. N. Staniland) states in his report that the 
cost of generation is lower than in any of the London districts, except 
Hackney, Stepney and St. Pancras, each of which has a much larger 
output than Hornsey. 

Hospital Lighting.—The isolation hospital at Watford is to be 
lighted electrically, current being taken from the Council’s mains. 

The new Glasgow Dental Hospital is provided with independent 
plant for the generation of electrical energy for lighting and other 
purposes. In the large hall (which has an area of 1,921 sq. ft.) 
there is a special design of electric light pendant before each operating 
chair. 

The new sanatorium built at Camberley by the executive of 
Brompton (London) Hospital for Consumption, and which is to be 
opened to-morrow (Saturday) by the Prince and Princess of Wales, 
has an independent electric lighting installation. 


Hove.— Underground mains for the electric lighting of Aldrington 
will shortly be laid, current being supplied in bulk by Brighton 
Corporation. Hove Council have instructed their consulting engi- 
. neers (Messrs. Handcock and Dykes) to prepare the specification 
forthwith. 


Iiford.—In the annual report of the electric lighting department 
it is stated that £10,270 was received from consumers for private 
lighting, £5,114 for public lighting, £583 for are.lamps, £260 for 
current supplied through slot meters, and £3,521 from tramways. 
The total income was £20,448 and the expenditure £10,987. 
The gross profit was £9,355. 12s. 8$d., the net profit £2,876. 

During the past year the tramways department carried 5,274,025 
passengers. The income was £23,217. 17s. 9d. and the net profit 
£4,570. 17s. 9d. 

It has been decided to give an increase of 1d. per hour to those who 
have been employed on the tramways 12 months, and a bonus of 10s. 
every three months to motormen and conductors free from accidents, 
bringing up the wages of the motormen to a maximum of 7d. and of 
the conductors to 64d. per hour. 


Islington (London).—The agreement between the Council and 
the contractors for the Highbury arc lighting has been cancelled, 
and a contract entered into with Crompton & Co. for the supply of 
78 arc lamps. 

The Lighting commi:tee recommended at the Council meeting last 
week that the following additional appointments be made :—One shift 
engineer at £2 per week, one mains engineer at £2, 5s. per week, one 
jointer at 94d. per hour, £2. 2s. 9d. per week, two bricklayers at 103d. per 
hour, £4. 5s. 4d. per week, one rectitier attendant at 74d. per hour, 
£1. 13s. 9d. per week, one stoker at 74d. per hour, £1. 15s. per week, one 
metal fixer at 84d. per hour, £1. 18s. 3d. per week, five labourers at 7d. per 
hour, £7. 178. 6d. per week. Also that alterations should be made in the 
grades and duties of some of the staff by the institution of leading hands 
as follows :—One leading driver at 9d. per hour instead of 84d., three 
leading stokers at 84d. per hour instead of 74d., one boiler cleaner at 73d. 
per hour instead of 7d., one coal shunter at 74d. per hour instead of 7d. 
And recommended that in future shift men be given 10 days' holiday in 
the summer in addition t» Christmas Day, Good Friday and the four 
Bank Holidays. The maximum salary of shift engineers and mains 
engineers is at present £2. 10s. per week. Having regard to the qualifi- 
cations which men holding these positions must have, and to the maximum 
salaries paid in other works for men occupying similar posts, the com- 
mittee considered the maximum should be raised to £3 per week. 

''hese recommendations were approved by 37 votes to 19. 


Italy.—Concessions have been granted by the municipal authori- 
ties of Turin &nd Brescia (Italy) for the construction, equipment 
and working of electric tramways in these cities. 


Light Railway.—The Guildford Light Railways Order has 
been submitted to the Board of Trade for confirmation. Objections 
by July 9. 

Limerick.—The tramway project will soon assume definite shape. 


Lisburn.—Although the District Council have discontinued 
negotiations with a company for electricity supply, Belfast Corpora- 
tion are to be asked to obtain powers for supplying Lisburn with 
ga3 and electricity. 


London Oounty Council.—At Tuesday’s meeting it was agreed 
to loan £28,589 to Bermondsey for electric lighting and dust destruc- 
tion, at £3. 15s. per cent. 

Tramways.—The Highways committee reported (in connection with 
the arrangements entered into with the South London Electric Supply 
Corporation for the temporary supply of electric power) that current was 
now being supplied from the Loughborough Junction temporary generating 
station through low-tension cables to the sub-stations at the Elephant 
and Castle, Brixton and Clapham, for the working of the Tooting, &c., 
trams. It was reported, however, that the load on the cables feeding the 
Clapham sub-station had proved to be in excess of that originally antici- 
pated, with the result that at times there was a serious waste of energy. 
They, therefore, recommended that additional cables(to cost about £3,500) 
should be laid between the Loughborough station and the sub-station at 
Clapham. This would result in a probable saving of £1,300 a year, and 
would improve the running of the cars. The recommendation was agreed 
to, and the committee was authorised to enter into arrangements with 
the British Insulated and Helsby Cables (Ltd.) for the supply of the cables. 

Rolling Stock Superintendent. It was agreed to advertise for a rolling 
stock superintendent at £400 a year, to supervise the construction, main- 
tenance and repair of the electrical rolling stock on the Council’s 
tramways. 

London County Council Tramways.—The remainder of the 
route from Kennington to Streatham was opened for traffic on 
Sunday last. On the same day electric cars were run for the first 
time along Newington Causeway, between the Elephant and Castle 
and St. George’s Church. An experimental night service will be 
commenced on the Streatham route on Monday next. 


Loughborough.—Sanction to a loan of £5,000 for electricity 
supply has been obtained by the Council. 


Louth.— Application has been made by the Corporation for a loan 
of £17,000 for municipal electric lighting works. The consulting 
engineers (Messrs. Handcock and Dykes) have been instructed to 
prepare the necessary plans. 


Lowestoft.—The flat rate of 54d. per unit for current for private 
lighting comes into operation on 1st prox. 

The estimates of receipts and expenditure of the electricity depart- 
ment for the half-year ending December next put receipts at £5,649, 
and expenditure at £6,002. It is anticipated that a credit of £273 
on last estimate will make the account balance within £100. 


Manchester.—The annual report of the Electricity committee 
for the year ended March 31 states that the capital expended during 
the year was £896,805, making the total £2,110,482. The total 
borrowing powers stand at £2,246,121, but additional powers are 
now being sought to the extent of £135,000, principally for exten- 
sions of mains. 

Two 750kw. Parsons-Siemens turb)-generators are being installed at 
Dickinson-street station in place of certain belt-driven sets of smaller 
size, and it is expected that both sets will be erected by Nov. 30. The 
plant required in connection with Dr. Kennedy’s installation of 15,000 H. p. 
at the Stuart-street station, and the equipment of the various sub-stations 
has been completed for some months, all the steam plant and electrical 
apparatus having been run on load at various times under ordinary work- 
ing conditions. Satisfactory tests as to the efficiency of the plant have 
been carried out. The contractors for the additional 12,000 u.p. are pro- 
ceeding with the erection of the machinery and plant under Mr. Metzger's 
supervision ; satisfactory progress is being made with the extension, and 
it is expected that the whole will be ready by the end of Jan. 1905. 

The total output of electricity from the works during the year was 
38,610,922 units, compared with 22,198,241 in the previous year, an 
increase of 73:93 per cent. 31,597,253 units were sold for lighting, power, 
&c. The total mileage of mains laid is 284 miles 1,427yds. The number 
of units supplied for public lighting last year was 41,553. The net profit 
of the undertaking was £6,808. 123. 7d. 

Metropolitan Electric Tramways.— The electrification of the 
lines belonging to the Metropolitan Electric Tramways (Ltd.) is 
approaching completion, and it is expected that the Board of Trade 
inspection will take place at the end of the month, and a service 
of electric cars will be operated immediately thereafter. 

Mexborough.—The District Council have applied for sanction to 
a further loan of £5,500 for the extension of mains, &c. 

Municipal Telephony.—Ald. Carden, referring at last week's 
meeting of Brighton Council to the deficit of £1,800 on the first 
year's working of the municipal telephone department, said the 
revenue this year would cover interest and sinking fund charges. 
The assistant telephone manager (Mr. Gardner) was granted an 
increase of salary from £130 to £140, with annual £10 increments 
io a maximum of £200. The Council also decided to pay any 
member of the telephone staff (except the manager and assistant 
manager) a commission of 2s. for each £5. 10s. order introduced. 
There are 1,200 lines now connected. 

Norwich.--On the recommendation of the Electricity committee 
the Corporation have authorised the city electrical engineer (Mr. 
F. M. Long) to visit St. Louis Exhibition, and he is to be allowed a 
sum not exceeding £80 for expenses. 
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Obituary.— We regret to learn that Mr. Francis J. Tillstone, who 
has been town stark of Brighton since 1881, died suddenly on 
Thursday evening last. Mr. Tillstone was in his 69th year and 
had been in the service of the Corporation nearly 49 years. He 
took an active part in the promotion and carrying out of the elec- 
tric lighting and electric tramway schemes. He died in harness," 
having attended a Council meeting within a few hours of his pain- 
fully sudden death. 

Penang (Malay States).— Georgetown Municipality have acquired 
the Prince of Wales Island tramways, and are borrowing £80,000 
for converting the lines to electric traction. 


Perth (W. Australia).—A draft agreement between Perth Electric 
Tramways and the Council for a revision of tbe company's 
concession is under consideration. The company would in future 
pay 3 per cent. per annum on their gross earnings in lieu of other 
municipal rates and taxes, and the Council would have the right to 
acquire the undertaking in 30 or 35 years. The company obtain a 
preferential right to supply electricity for ight and power. 


Poplar (London).—The Electricity committee have decided to 
expend £388 in laying cables and erecting lamp standards and are 
lamps for further public electric lighting. 


Portsmouth.—The report of the engineer and manager of the 
Corporation electricity department (Mr. W. S. Foale). states that 
during the year ended March 31 last the following additions were 
made to the service: The equivalent of 12,926 16 c.p. lamps, 400 
additional consumers, and an addition to income of £5,651. This 
‘compares with 7,000 lamps, 300 consumers and £2,391 increased 
income in the previous year. The total units generated were 
3,118,750, costing 0:8d. per unit, and 2,407,037 units were sold 
realising 1:06d. per unit, compared with 0:97d. and 1°2d. respec- 
tively for the previous year. The re-assessment of the electricity 
undertaking has increased the rates by £350. The total number of 
consumers was 2,700, and the revenue earned from meter hire £720, 
compared with £1,148 last year. The sale of current for power had 
considerably increased (from 50,865 to 79,313 units), the total horse- 
power in motors connected was 285 and the number of motors 131, 
against 160 and 102. The increase in expenditure was £1,747. 
Interest and sinking fund had increased by £2,682, due to expendi- 
ture on new works. 


Presentations.—Mr. W. Frisby, chief assistant engineer at 
Colchester, was recently presented with a silver tea service as a 
wedding present. The gift was subscribed for by the staff and was 
presented by Mr. A. R. Sillar, borough electrical engineer. 

The National Telephone Co.’s staff at Canterbury have presented 
a gold chain to Mr. E. E. Stockens, late district manager, who has 
been transferred to Aberdeen. 

The employés of the National Electric Construction Co. have 
made a presentation to Mr. Allen R. Connal, district manager at 
Wednesbury, on the occasion of his marriage. 


Provisional Order Transfer.—Notice is given of the intention 
of Gorton District Council to transfer their electric supply order, 
1899, to Manchester Corporation, the District Council reserving the 
right to purehase at the end of 21 years or any subsequent five 
8 The price for current in Gorton is to be the same as in 

anchester. 


Redditch.— An offer by Mr. Coleman (on behalf of a syndicate) 
to take over the Council's electricity undertaking has been deelined. 
Steam is to be adopted in place of gas- driven plant. 


Rhyndwyclydach (Glam.) — The Parish Council have applied 
for permission to adopt the Lighting Act to enable them to light 
Clydach and Trebanos electrically. 


Royal Agricultural Society's Show.—The annual show of this 
Society at Park Royal, Willesden, opened on Tuesday and remains 
open until to-morrow (Saturday) evening :— 

In the implement section there is a good show of engines and small 
power plants of all kinds. Messrs. Crossley Bros. have a large stand 
showing several sizes of their well-known gas engines doing various 
classes of work. At this firm’s stand there is a combined engine and 
dynamo set specially designed for country house lighting. The lighting 
of the stand by incandescent and arc lamps is being done by this machine. 
Messrs. Ruston, Proctor & Co. show one of their latest pattern oil 
engines, designed to consume crade or refined oil, driving an electric 
lighting plant. Messrs. Babcock and Wilcox show a model water- 
tube boiler fitted with patent steam superheater, also models 
of the well-known chain grate, Guttman’s patent water softener 
and heater, turbine tube cleaners, steam piping, boiler parts, &c. 
Other leading firms who exhibit prominently at these annual shows are 
Messrs. Ransomes, Sims and Jefferies, Ipswich; Newton’s (Ltd.), Taunton 
(Mawdsley patent direct-current dynamos and motors) ; Richard Garrett & 
Sons, Leiston ; Blackstone & Co., Stamford, and others. Messrs. W. H. 
Willcox & Co., Southwark-street, London, make their usual effective dis- 
play of engineers' tools, lubricating oils, engine packings, oil filters, 
belting and sundries. Messrs. Merryweather & Sons, of Greenwich-road, 
London, S.E., were appointed to supply the fire preventive machinery 
&nd apparatus for the whole of the extensive range of show buildings, &c. 


Ship Lighting. —H.M.S. “ Buzzard,” the gunboat which has just 
been rigged as a sloop and anchored in the Thames off the Victoria 


Embankment, at Blackfriars, London, for the use of the Royal 
Volunteer Naval Reserve, is to be lighted by the Charing Cross and 
Strand Electricity Supply Corp., current being supplied by means 
of a sub-aqueous cable. There is no space available on board the 
vessel for generating plant. Even the propelling'engines have been 
removed to give added space for drill and athletics, 


Sb. Pancras (London).—At the Council meeting on Wednesday 
the electric lighting accounts for the year ended March 81 were 
submitted. 

The capital expenditure during the year was £38,677, bringing the 
total to £460,368. In the following details the figures for the preceding 
year are in parenthesis. The total revenue was £75,774 (£68,973), 
including £63,143 (£55,939) from private consumers. For public lighting 
and maintenance of lamps £11,367 (£11,183) were received. Deducting 
expenses, there was a net profit of £20,583 (£16,818). Interest required 
£13,381 and sinking fund instalments £6,122. The Electricity com. 
mittee propose to deal with the surplus, together with £530 from 
1903, as follows :—£2,551 to writing down capital, £16,000 to be added 
to reserve and £2,319 to be carried forward. 

The accounts were adopted. 

The borough treasurer and accountant reported that £709 had been 
paid from the electricity account last year for income tax, and suggested 
that, in future, in order to save that payment, either the surplus net 
profit made each year (after providing for depreciation on mains, machi- 
nery and plant, which approximately was £5,000 per annum, and should 
be taken from profits yearly to reserve), should be transferred in payment 
of general interest, or the price of current to consumers should be reduced 
or adjusted. If either of these courses was carried out very little need be 
paid in future for income tax. 

This report was adopted without discussion. 


Shoreditch (London).—The Electricity committee are organising 
an electrical exhibition, to be held at Hoxton Baths in October. 


South Africa.— Queenstown (Cape Colony) Municipality have in 
contemplation the establishment of a comprehensive telephone 
service for the city. 

The Cape Town municipal system of electric tramways is about 
to be largely extended, and the City Council are making large 
purchases of permanent way and overhead equipment material for 
this purpose. 

The “ African Review " states that no contractor can be found to 
construct tramways in Bulawayo, and that, therefore, the Town 
Council are discussing the advisability of establishing a municipally- 
controlled system. 

Kalk Bay Municipality has been empowered to contract a loan 
for the provision of electricity supply to the town. 


South Shields.—The annual report of the chief engineer of the 
Corporation electricity works (Mr. J. H. Cawthra) for the year 
ended March 31 states that the total capital expenditure was 
£149,356. 16s. 8d., an increase of £3,541. 16s. 10d. for the year. 

The gross revenue was £17,165. 19s. 2d., and the working expenditure 
£6,601. Os. 7d., leaving gross profit £10,564. 18s. 7d. After paying 
interest (£4,869. 9s. 5d.) and sinking fund instalment (£4,070. 1s. 9d.) the 
balance profit was £1,625. 7s. 5d., less £21. 10s. 9d. loss on Holborn 
Quay. The units sold were 1,299,289, against 1,148,965 in previous year, 
an increase of 13 per cent. The equivalent of 53,837 8 c.p. lamps was 
connected, against 47,674 in 1903, consumers having increased from 906 
to 1,010. The maximum load occurred on Dec. 31, when the load was 
909kw. The average price obtained for current supplied to private con- 
sumera was 3 08d. per unit, and for street lighting 1-3d. per unit. The 
total cost of generation and distribution came to 0°65d. per unit, a 
decrease of 0:11d., and the total works costs 1-1d. per unit, against 1:15d. 
in the previous year. Mr. Cawthra recommends the Council to increase 
the reserve fund, which at present is £2,415, or 1:8 per cent. on capital 
outlay on plant. 


Stirling.—In his annual report, the burgh electrical engineer 
(Mr. A. C. Hanson) states that the number of units of electrical 
energy generated during the year ended May 15 was 228,790, 
against 194,076 in the previous year. Iustead of a deficit of £37 as 
estimated, there is a net profit of £80. 


Stoke Newington (London).—At the meeting of the Council on 
Tuesday the Electric Lighting committee submitted an interesting 
report on the proposed electricity scheme :— 

The report briefly recites the hiatory of electric lighting in Stcke 
Newington, and refers to the arrangement by which current is taken in 
bulk from the adjoining borough of Hackney. The introduction of 
electric lighting in this way into one part of the borough has (the report 
continues) created a demand for it in other parts, and the committee have 
considered the best way of meeting the demand with the least possible 
expense and risk to the ratepayers. The committee deemed it best, if 
practicable, to arrange to take supply from an outside source at an agreed 
price, and entered into negotiations with the boroughs of Hackney and 
Islington and with other duly authorised generators of electric energy. 
The most suitable offer came from the North Metropolitan Electric 
Power Supply Co., which is to supply electricity to the tramways of the 
Middlesex County Council in this district. The company proposes to 
deliver in bulk to the Council at a high voltage, leaving the Council to 
transform the current down and distribute it within the borough. Under 
the terms of a draft agreement with the company, the Council will take 
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all the electrical energy it may require (except that taken from Hackney 
and such as the Council may generate by meansof any refuse destructor 
it may erect or acquire during the continuance of the agreement). The 
price to be paid for any quantity in any three months not exceeding 100 
hours of the maximum demand is to be at 31d. per unit, and for any 
quantity in any one quarter in excess at ld. per unit. At these rates it 
is estimated the average cost to the Council will be 1:62d. per unit 
delivered in bulk at high voltage. After the expiration of seven years 
the Council may require these rates to be revised, and subsequently the 
rates are to be subject to periodical revision at the instance of either 
party. At the end of 12 years, or of any subsequent period of seven 
years, the Council, by a year’s notice, may determine the agreement. 
The existing agreement with Hackney Borough Council is to be 
determined as soon as may be after the new supply has commenced. 

The committee’s proposal is to lay the mains in certain principal 
thoroughfares where a canvass has been made and support has been pro- 
mised. The capital expenditure necessary for the whole of this work, 
including the purchase of land for and the erection and equipment of a 
transforming station and storage batteries, providing and laying cables and 
house services, supplying and fixing meters,engineering expenses and other 
necessary outlay is estimated at £33,800, inclusive of £2,105 already 
expended. The estimated annual outlay, apart from the cost of energy and 
including interest and sinking fund at 7 per cent. borrowed for 25 years 
(£2,380), salaries and wages (£360), and maintenance and depreciation 
(£770) would be £3,460. 

The committee is advised that the transforming plant can be so worked, 
with the aid of proper storage batteries, that three-fourths at least of the 
energy supplied can be bought at the low rate of 1d. per unit, while not 
more than one-fourth would be chargeable at the higher rate of 34d. The 
average price paid for the bulk supply would thus not exceed 1:62d. per 
unit delivered to the Council. The transformation would involve a loss 
of 25 per cent. of the energy supplied, so that the cost to the Council per 
unit available for sale to consumers would be 2-16d. in addition to the 
cost of transforming and distributing. 

From sale of current at 5d. per unit the Council could estimate a gross 
profit of 2-84d. per unit, necessitating, to meet the above charge, the sale 
of 292,395 units per annum. The committee do not anticipate this 
quantity would be sold during the early years, but that the undertaking 
will involve a charge on the general rate of about Id. in the £ with the 
selling price fixed at 5d. per unit. On the other hand, the com- 
mittee are advised that, by the end of the fourth year after commenc- 
ing supply, & load of 20,000 8 c.p. lamps may be reasonably expected, 
making, with the existing load, 27,000 8 c.p. lamps, consuming about 
400,000 units per annum, which would justify a reduction of the price 
to consumers to 44d. per unit, after repayment of any sum which might 
have fallen on the rates. The committee's recommendation is that, in 
the first instance, mains be laid at an estimated cost of £22,560, involving 
an annual outlay of £2,600. To meet this expenditure the sale of 
220,000 units annually would be necessary, and towards this there is 
already about $0,000 units consumed. There is a surplus of income on 
the year's working, after payment of instalment and interest on loans 
and making provision of £143. 11s. 8d. for depreciation, of £175. 14s. 3d. 

The committee therefore advise the adoption of the agreement with 
the North Metropolitan Company, and the acceptance of the scheme 
outlined in the report. 

Consideration of the report will take place at the next meeting of the 
Council. 


Straits Settlements.—In 1908 the value of telegraph and tele- 
phone material imported into the Straits Settlements from the 
United Kingdom was $867,000, compared with $90,000 in 1902. 
The imports of these goods from the European continent were 
valued at $60,000, compared with $45,000. Electric lighting and 
gas materials (the two items are not separated) were imported from 
the United Kingdom to the value of $112,000, compared witb 
$84,000 in 1902. Europe last year supplied these goods to the 
value of $5,000, and the United States $7,000, comparing in the 
last-named case with $19,000 in 1902. Electric tramway plant and 
materials were imported from the Continent of Europe by the 
Singapore Electric Tramway Co., the switches and crossings for 
this work being of British manufacture. The Singapore Telephone 
Co., according to a recent report, obtains its supplies mainly from 
Belgium. 


Superannuation of Municipal Servants.—The town clerk of 
Bradford was deputed to obtain information on the subjcct of super- 
annuation schemes for municipal servants, and reports that 

The majority of the schemes he has investigated are compulsory only 
upon all servants appointed after a certain date, and, where the option 
of participating is given, this option may be exercised at any time upon 
payment of arrears. The Civil Service scale of pensions had been adopted 
in some cases (i. e., one-sixtieth of the salary for each year of service, with 
power to add a number of years to an officer’s service under special cir- 
cumstances), and in other cases the total amount paid in by the officer is 
paid out to him upon his becoming cligible, with the addition of a similar 
amount provided by the Corporation. Provision is made that an officer 
participating should either pay up the amount he would have paid had 
the scheme been in force from the commencement of his service, or his 
contributions may be fixed at a rate proportionate to the number of elapsed 
years to be reckoned. 

In most schemes the age of 65 must be attained before the pension 
becomes operative, but in some 60 years is the age limit, provision being 
made for payment of the pension at an earlier age in the case of perma- 
nent incapacity. The principle of taking no subscriptions, but theoreti- 
cally fixing the salaries so as to permit of the provision for the pensions 


being made out of the rate3, does not seem to find favour and has been 
adopted by only one authority. The town clerk advises that the Corpora- 
tion cannot make contributions to such a fund, or compel officers to 
participate in such a scheme, without obtaining Parliamentary sanction. 

The Finance and General Purposes committee, to whom the report has 
been submitted, decided to recommend the Council to decide in favour of 
the principle of superannuation and to instruct the sub-committee to 
formulate, for the consideration of the Council, a scheme to apply gene. 
rally to all servants of the established service, which should be compul- 
sory on all officers and servants appointed after a certain date to be 
specified, and be aided by Corporation contributions, 


Supply of Electricity Bill.—A number of the Metropolitan 
Borough Councils have this week approved resolutions authorising 
opposition to certain clauses of this measure. 


Switzerland.—The towns of Zweisimmen (Canton of Berne) and 
Murg (Canton of St. Gall), Switzerland, are about to establish 
electricity supply for lighting and power. 


Telephones in Mines.—TheJohnson's Reef and New Moon mines, 
Bendigo (Victoria), have been equipped by the India Rubber, 
Gutta Percha and Telegraph Works Co. with telephones on the 
surface and at levels varying from 475ft. to 2,460ft. down the mine. 
Apart from the value of the telephone in case of accidents and for 
giving warnings to prevent accidents, it is said the instruments will 
soon pay for, themselves in the saving of time hitherto occupied in 
sending requests for tools, materials, &^., from one level to another 
or to the surface. 


The Journal.—Part 106 of the Journa?! of the Institution of 
Electrical Engineers is now ready, price 5s. Particulars of contents 
are given in an advertisement. 

Tokyo.—A new system of electric tramways was opened on 
Monday. 

Trinidad (W. Indies).— An electricity supply station is being 
constructed and equipped at Trinidad, and also an electric tramway. 


Wakefield.—The net profit on the past year's working of the 
electricity department was £1,894, against £948 in the previous 
year. On the Ist prox, the price of current for private lighting 
will be reduced from 44d. to 4d. per unit, and meter rents will be 
discontinued. 


Walthamstow (London).—The Local Government Board has 
declined to sanction a loan for free wiring. 

Tenders are to be invited for the supply of cables during the next 
two years. An order is to be given to the contractors for the tram- 
car cables to increase the size of same, at an estimated additional 
cost of £640, so that power may be provided for running a larger 
number of cars than originally intended. 


Weymouth.—The municipal electricity works are expected to 
supply electric current by September. Arc lamps will be erected 
along the fine esplanade which fronts the bay. 

Whitby.—The Council are to apply for sanction to a loan of 
£1,100 expended in excess of amount previously sanctioned for 
electricity supply. 

Wicklow.— A Board of Works inquiry has been held into the 
engineering aspect of the tramway which Earl Fitzwilliam intends 
to construct from the railway at Wicklow to the quays. 

Willesden.—Mains extensions, estimated to cost £2,369 were 
authorised by the District Council on Tuesday. 

With reference to the proposed adoption of an improved fire 
alarm installation & committee has been appointed to inspect the 
Gamewell and Stuart and Moore fire alarm systems. 

The new extensions to the Willesden Polytechnic Institute are 
to have a very complete electric light and power installation. In 
addition to the ordinary lighting of the class rooms and lecture hall, 
* power points" are provided for use in experimental work, and 
also electric motor driving for various machines. The consulting 
engineer is Mr, Frederic H. Taylor, of Westminster. 


Wireless Telegraphy.—The Gesellschaft fiir Drahtlose Tele- 
graphie have given demonstrations of their portable wireless telegraph 
system (of the type proposed for reporting the Gordon-Bennett race 
and described in The Electrician of June 8, p. 262) before the 
military authorities of Spain. In the first test one station was in 
Madrid, with which station communication was kept up by a 
portable station in Escurial. The engineer of the company then 
proceeded over the Guadarrama mountains in the direction of 
Segovia until communication failed. Afterwards a series of trials 
were conducted from Madrid to telegraph carts placed in various 
directions around the city. The King of Spain, who was present 
during the tests, is stated to have been much pleased with them. 

Wolverhampton.—The Wednesfield road tramiway route was 
officially inspected by Col. Yorke on Wednesday. 


Dinner.—The first annual dinner of the non-commissioned officers 
of the Ist and 2nd divisions of the Telegraph Battalion Royal Engi- 
neers, encamped for their summer training in the neighbourhood of 
Plumpton, took place at Lewes on Saturday. Major H. B. H. 
Wright, R.E., was in the chair, and Brevet-Major E. G. Godfrey 
Faussett, R.E., was vice-chairman. 
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TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Exeter Corporation invite tenders for supply and erection of one 
200kw. triple expansion engine and traction generator, with con- 
denser, steam, exhaust, circulating water pipes, &c.; or (alterna- 
tively) one 200kw. steam turbo-generator, with condenser, pipes, 
Ke.; and one 200kw. two-phase to direct-current motor-generator for 
traction purposes, with switchboard, cables, &c. Further parttculars 
. are given in an advertisement. Specifications, &c , from the city 
electrical engineer (Mr. H. D. Munro). Tenders by noon July 1, to 
the town clerk, Mr. Geo. Shorto, Municipal offices, Exeter. 


St. Marylebone (London) Borough Council invite tenders for 
supply and erection of constructional steel work and buildings for 
their proposed generating station in Richmond-street, Maida Vale, 
and also for steam generating plant, steam turbines, electric gene- 
rating plant and cables. Drawings, specifications, &c., can be seen 
by appointment at the offices of the consulting engineer (Mr. Arthur 
Wright), 80, Moorgate-street, E.C., or (for buildings) at the offices 
of the architect (Mr. H. T. A. Chidgey), Charing Cross-chambers, 
Duke-street, W.C. Tenders to the town clerk (Mr. James Wilson), 
Town Hall, Marylebone-lane, London, W., by noon July 6. See 
also advertisement. 


Penri'h District Council invite tenders for supply and erection of 
two oil or gas engines and dynamos, switchboard and boosters, 
storage battery and mains. Specifications from the clerk (Mr. 
George Wainwright, Public Offices, Penrith. Specifications and 
drawings may be seen at (but not obtained from) the offices of the 
consulting engineer, Mr. J. W. Speight, M.I.E.E., 13, Victoria- 
street, London, S.W. Tenders to Mr. Wainwright by 10 a.m. 
July 5. An advertisement contains further particulars. 


Handsworth District Council invite tenders for the supply and 
delivery of water-tube boilers, engines and dynamos, hand-travelling 
crane, storage battery, arc lamps and posts, switehboards and 
boosters. Specifications, &c., after 25th inst., from the clerk 
(Mr. H. Ward), Council House, Handsworth, near Birmingham. 
Specifications and drawings can also be seen at (but not obtained 
from) the offices of the consulting engineers (Messrs. Kennedy and 
Jenkin), 17, Victoria-street, Westminster, London, S.W. Tenders 
to Mr. Ward before noon July 11. An advertisement contains 
further particulars. 


Tenders are invited for the supply and erection of a complete 
telephone and fire alarm installation for the Angelton and Parc 
Gwyllt Asylums, Bridgend. Specifications, &c., from the clerk to 
the Committee of Visitors of Glamorgan County Asylum (Mr. W. 
E. R. Allen), County Council Offices, Cardiff. Tenders by noon 
July 6. See also advertisement. 


St. Pancras (London) Borough Council invite tenders for supply 
and erection of main switchboard at the King’s-road power house, 
Camden Town, N.W. Specifications. &c., from the electricity 
department, 57, Pratt-street, N.W. Tenders to the deputy town 
clerk Mr. H. T. Richards), Town Hall, Pancras-road, N.W., by noon 
July 19. See also advertisement. 

St. Pancras (London) Council also invite tenders for lead-covered 
and armoured cables and arc-lamp carbons. Tenders by noon 
June 28 to the town clerk (Mr. C. H. F. Barrett), Town Hall, 
Pancras-road, London, N.W. 


The Electricity committee of Stepney (London) Borough Council 
invite tenders for ampere-hour meters, demand indicators and arc 
lamp carbons. Specifications froin the engineer and manager 
(Mr. W. C. P. Tapper), 27, Osborn-street, Whitechapel, London, E. 
Tenders by noon July 4. See also advertisement. 

Belfast Harbour Commissioners invite tenders for the supply and 
erection on the Queen’s Quay of two portable electric gantry cranes. 
Further particulars are given in an advertisement. Specifications, 
&c., at the Harbour Offices. Tenders to the secretary (Mr. W. A. 
Currie), Harbour Offices, Belfast, by July 11. 


Felirstowe District Council invite tenders for extensions to 
feeders. Specifications, &c., may be obtained at the oflices of the 
consulting engineer (Mr. Heginuld P. Wilson), 66, Victoria. street, 
London, 8.W. Tenders addressed to the chairman of the Council, 
inust be delivered at the Town Hall, Felixstowe, by noon of Satur- 
day July 9. See advertisement. 

Rochdale Corporation invite tenders for the removal of light- 
ing and traction switchboards to new switch room, reconstruction 
of lighting switchboard, additional panels, &c., and the supply of 
temporary switch gear and connections. Tenders to the town clerk 
(Mr. James Leach), Town Hall, Rochdale, by June 27. 

Rochdale Corporation also invite tenders for supply, delivery and 
erection of one 412kw. steam dynamo. Tenders to Mr. James 
Leach by July 1. 

Manchester Electricity committee invite tenders for direct- 
current motors, motor starters, low-pressure cables, cable troughing, 


service fuse boxes, bitumen and box compound. Tenders to chair. 
man of Electricity committee by June 30. 

Manchester Electricity committee also invite tenders by 80th inst. 
for cast-iron plates for condensing bay, silencer, and drain tank in 
yard, and gangways in boiler house at Stuart-street generating 
station. 

Manchester Corporation also invite tenders by 10 a.m. July 11 for 
laying telephone pipes, &c. 

Edinburgh Corporation invite tenders for lead-sheathed paper- 
insulated copper cables for year ending May 15, 1905. Tenders to 
the town clerk (Mr. Thomas Hunter, W.S.) by June 27. 

Heston and Isleworth District Council invite tenders for electricity 
meters. Tenders to the clerk (Mr. H. J. Baker) by noon July 4. 

Tenders are wanted by 27th inst. for the supply of 30,000 tons of 
coal for Birmingham Corporation electric supply department. 

Fulham (London) Council require tenders by 7 p.m. 29th inst. 
for supply of coal to electricity station, &c. 

Swansea Corporation require tenders by noon July 1 for two 
tramway switchboards. 

Copenhagen (Denmark) Lighting department invite tenders for 
the supply of electricity meters. Conditions from the engineer, 
1, Lavendelstrade, Copenhagen. Tenders to the director of the 
Lighting department, 22, Vestre Boulevard, before noon July 1. 

Tenders are invited for lighting the town of Airlés (Spain) by 
electricity. "Tenders to the Alcaldia of Airlés before noon July 22. 
See also Madrid Gazette of June 14. 

Tenders are invited until July 4 by the District Finance Commis- 
sion at Sophia for an electric lighting installation in the Government 
Printing Works. 

Utrecht (Holland) municipal authorities invite tenders until 
July 2 for the establishment of an electric lighting station. 


TENDERS REOBIVED AND AOOEPTED. 


The following tenders have becn received by Christchurch (N.Z.) 
City Council for the construction of electric tramways:— 


New Zealand Electric Con- Brush CO‚ s £266,961 
struction Co. (accepted). £949,876 | Noyes Bros. ............ 262,647 
Macartney, McElroy & Co. 368,700 | J. G. White & Co 256,165 


There were eight tenders for the whole of the works and 43 for 
sections. It is stated that most of the machinery will come from 
the United States, 

Erith Urban District Council have accepted the tender of Friday 
and Ling at £2,200 for additions to and alterations at the electricity 
station. There were 11 tenders, varying from £2,198 to £2,780. 

For the steel deck bridge and road diversion work in connection 
with the constreetion of Erith tramways the Council received 
22 tenders, varying from £8,329 to £14,392. 15s. 6d., and the lowest, 
that of W. Pattinson & Son, has been accepted. 

Southampton Corporation have accepted the following tenders 


for their electric tramways. 
North-Eastern Steel Co. (rails, fish-plates and anchor 


joints) per (oon: erra hr hoan eaa £5 9 6 
Edgar Allen & Co. (tie bars) per ton 9 0 0 
Ibbotson Bros. (bolts and nuts) per ton 16 2 6 
Hadfields’ Steel Foundry Co. (points) per pair 27 10 0 

Ditto. (crossings) each ...... 12 0 0 


Wolverhampton Council have accepted the following tenders :— 

British Thomson-Houston Co., four single-deck and six double-deck 
tramcars, £2,460. 

G. F. Milnes & Co., car bodies, £255 per car. 

Lorain Steel Co., equipment of cars. 

H. Gough, coal bunkers, £143. 183. 6d. 

The tender of the Melton Mowbray Electric Light Co. has been 
accepted by Melton Mowbray Council for public lighting for five 
years at £325 per annum. 

Coventry Electric Lighting committee have accepted the tender 
of Aiton & Co. for pipework at £672 and that of Kelly & Son for 
extension of engine house at £945. 19s. 

Royton Council have accepted the following tendersfor tramways: 

Wm. Underwood & Bros., permanent way, £41,000. 

Brush Company, overhead equipment, £7,784. 

W. T. Glover & Co., cables, £5,636. 14s. 2d. 

Mr. A. G. Knight of Port Elizabeth has obtained the contract for 
the electric lighting installation in the new Administrative offices 
of Port Elizabeth Harbour Board. 

Taunton Corporation have accepted the offer of the Langdon- 
Davies Motor Co. for the supply of electric motors on the hire 
purchase system on a seven years’ agreement. 

Warrington Electricity and Tramways committee have accepted 
the tender of J. A. Ewart for the construction of the permanent way 
of the Stockton Heath tramway at £2,936. 

Swindon Council have accepted the tender of the Keighley | 
Electrical Engineering Co. for an 8 H. P. electric motor. 

Bedford Corporation have placed and order with Ferranti Limited 
for 12 5-ampere meters at £34. 10s. 
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Exeter City Council on Wednesday accepted the complete tender 
of Dick, Kerr & Co. for the construction and equipment of 59 miles 
of electric tramway at £42,055. This amount was made up as follows: 

(1) Permanent way, paving and bonding, £28,848 8s. 10d. ; (2) over- 
head equipment, £3,641 5s. 5d. ; (8) feeder cables, &c., £2,897 12s. 10d.; 
(4) double-deck motor cars, £6,933 16s. 8d. There were 21 tenders for 
contract No. 1, ranging from £27,893 to £45,043; for contract No. 2 15 
tenders were received, ranging from £3,180 to £4,516; for contract No. 3 
(20 tenders) the lowest being £2,695, the highest £3,631; and for con- 
tract No. 4 (8 tenders) the lowest was £6,701, the highest £7,482. 


Wigan Corporation received seven tenders for 12 bogie tramcars 
(single-deck, two motor equipment), and that of the British West- 
inghouse Company has been accepted. 


Hackney (London) Borough Council have placed an order with 
the General Electric Co. for a 24in. ventilating fan at £23. 10s. 


Southwark Council have given an order to the British Insulated 
and Helsby Cables (Ltd.) for 440yds. of cable. 


Watford District Council have ordered a feed pump from G. and J. 
Weir at £183. 8s. 

Belfast Gas and Electric committtee have accepted the tender of 
the Reason Mfg. Co. for distributing section pillars. 


Birmingham Corporation have ordered from the British Westing- 
house Co. one 1,500kw. and three 500kw. three-phase generators. 


Walthamstow District Council have accepted the tender cf the 
British Westinghouse Co. at £21,137. 28. 6d. for 82 tramcars complete. 


Radcliffe Council have accepted the tender of the Lorain Steel Co. 
for special tramway track work. 


BUSINESS NOTIOES. 

Mr. J. Leopold Harris, A.M.I.E.E., who was till lately connected 
with the Bastian Meter Co., has opened offices at 165, Queen 
Victoria-street, E.C. Mr. Harris intends to make a special feature 
of writing up descriptive pamphlets and lists for engineering firms 
and generally to undertake the work of a publicity department. He 
retains his connection with the Bastian Meter Co. with regard to 
Scheeffer meters for alternating currents. 


Messrs. Geo. Newby, jun., and Thomas Wray, electrical engineers, 
Imperial-chambers, James-street, Harrogate, have dissolved partner- 
ship. Debts by Mr. Newby, who continues. 


Messrs. J. G. White & Co. have established a branch at 559, Calle 
Rivadavia, Buenos Ayres. Mr. F. H. Bagge is representative. 


LIQUIDATION. 
A meeting of the British Electrozone Corp. (Ltd.) will be held on 
July 20 at Trafalgar. buildings, London, W.C., to receive an account 
of the winding-up. 


Sales by Auction.— Messrs. Wheatley Kirk, Price & Co. will sell 
by public auction, in one lot at 10 a.m. on July 5 on the premises, 
the freehold engineering works known as Hythe Works, Hythe-road, 
Willesden Junction, N.W., and at 10:30 for 11 a.m. on the same 
date, piecemeal, the whole of the contents of the works, incl uding 
high-class lathes, milling, drilling, shaping, emery-grinding, screwing 
and other machines, electric power installation, accumulators, elec- 
tric-plating plant, &c. Catalogues from the auctioneers, 46, Watling- 
street, London, E.C., and Albert-square, Manchester. See also 
advertisement. 

Messrs. Fuller, Horsey, Sons and Cassell, in conjunction with 
Mr. C. P. Whiteley, will sell by auction, at the Crypto Works, 
29, Clerkenwell-road, London, E.C., on July 12 and 13. at 11 a.m., 
a quantity of engineers' machine tools, including lathes, drilling, 
profiling, shaping and slotting machines, plating plant and 
dynamo, smiths’ forges, brazing hearths, gas engines, &c., and the 
stock and stores. Further particulars are given in an advertise- 
ment. Orders to view and catalogues (when ready) may be had of 
Messrs. Wilsons, Bristowes and Carpmael, solicitors, 1, Copthall- 
buildings, E.C.; of Mr. C. P. Whiteley, 82, Queen-street, Cheapside, 
E. C.; or of the auctioneers, 11, Billiter-squere, E.C. 


Plant for Sale.—A small electric lighting plant suitable for a 
hotel or small works (including a 6 H. p. Otto gas engine, Taunton 
dynamo, &c.) is advertised for sale by Messrs. Blane and Riding, C.A., 
30, Birley-street, Blackpool. 


A complete electric lighting plant (consisting of two water-tube 
boilers and two combined generating sets, feed-water heater, two 
Robey pumps, switchboard, piping, &c.) is for sale by Mr. A. Under- 
wood, 3, Queen-street, London, E. C. See advertisement. 

Factory to Let.—A factory (one or two floors) near Westminster 
Bridge, London, S.W., is advertised to be let in another column. 

‘‘Leatheroid.’’— A correspondent desires to know the name of the 
manufacturer of a cardboard insulating material called Leatheroid.“ 
We shall be pleased to forward any particulars sent to us for this 
purpose. 


Catalogues.— Messrs. Johnson & Phillips’ Electric Cable Works, 
Old Charlton, Kent, are sending out particulars of Malite" fire- 
resisting cable, of which they are the original makers and patentees. 
It is claimed that the firm (by patents dated 1902) have the sole 
right of using various methods of perfecting these cables in certain 
effective ways which make them particularly suitable for meeting 
the requirements of the electrical industry. The main object of 
placing this Malite" cable on the market is to ensure as far as 
possible that an outbreak of fire shall not spread owing to the use 
of highly inflammable insulation. 

Electric motor and dynamo-controlling apparatus is listed in a 
pamphlet issued by the Sturtevant Engineering Co. 

A new list of distributing boards, fitted with tumbler switches and 
mulled nut fuse terminals is issued by Messrs. Ernest F. Moy (Ltd.), 
Greenland-place, Camden Town, London, N.W. 

From the Electrical Co. we have to announce the receipt of a 
number of catalogue sheets illustrating a varied class of machinery, 
including electric winding gear for mining, portable drilling 
machines, electrically-driven pumping plant, weather-proof motor 
switchboard, three-phase high-tension generating sets for mining 
work, portable standardising instruments, induction motors, &c.; 
also two pamphlets dealing with Imperial“ measuring instru- 
ments for switchboards and for standardising and testing purposes. 

A good list of Jandus arc lamps, giving full particulars of the 
various types of this popular illuminating apparatus, is to hand 
from Messrs. Drake and Gorham, 66, Victoria-street, Westminster, 
S.W. The list, besides illustrating and describing the better-known 
patterns of this lamp, contains some particulars of the “ Dalite "' 
lamp, specially designed for colour-matching. The various instru- 
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ments and accessories used in are lamp lighting are described, and 
a list of some of the larger users of the Jandus lamps and testi- 
monials therefrom completes the pamphlet. Two bold examples of 
arc lamp wall brackets are shown in the accompanying illustrations. 

A pamphlet entitled ** Annealing, Hardening, Tempering and 
Case Hardening” is issued by Messrs. F. W. Braun & Co., of 
Los Angeles, California, and contains useful hints regarding these 
operations by the use of Braun's portable forge and tempering 
furnace, of which illustrations are given. 

The Sun Electrical Co., 118-120, Charing Cross-road, London, 
W.C., has ready a new list of electric motor fans. 

The Mirrlees Watson Co., Glasgow, have ready a pamphlet 
describing the surface-condensing plant installed at the Manx elec- 
tric railway power house, Laxey, Isle of Man. 


Messrs. J. C. Lyell & Co., 55, Victoria-street, Westminster, 5.W., 
are introducing a new metal called Patrick ” metal, claimed to be 
a perfect substitute for nickel, being silver white through. Some 
particulars relating to this metal are available in the form of a leaflet. 


In view of the reductions in the cost of telegraphing to Spain, 
which take effect on July 1, the Direct Spanish Telegraph Co. have 
issued a new tariff of charges and rules and regulations affecting 
telegrams sent over the company’s route. There is much in this 
pamphlet of interest to the general public, and an instructive map 
of the company’s cable routes. | 

Messrs. Vandam, Marsh & Co., 15, Gerrard-street, London, W., 
have ready a new circular list relating to the “Cantie " switch, 
which is claimed to have an exceptionally quick and positive 
“ make " and “ break," with a practically impossible partial move- 
ment or intermediate position. The list is illustrated. 

The Diesel Engine Co., 179, Queen Victoria-street, London, E.C., 
has issued a circular relating to the Diesel oil engine, for which 
great economy is claimed. It is said that there are more than 600 
of these engines in actual use, 00 of these being installed in the 
United Kingdom. A list of some of the latest orders on hand was 
published yesterday. The engines are now made up to 650 B. H. P. 

“ Electricity in Collieries” is the subject of a well-illustrated 
pamphlet issued by the British Westinghouse Co. Particulars are 
included of several installations of mining and colliery working 
plant installed by the company in this country. 
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Exports of Electrical A tus and Material.—The follow- 
ing list gives official partic of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from June 15 to 21, with the 
ports of destination :— 

Africa—Alexandria, E35; Cape Town, £8,172 (including £627 telegraph 
material); Durban, £670 (including £486 telegraph material); Port 
Elizabeth, £143.  Argentina—Buenos Ayres, £928. Australasia 
Auckland, £2,320; Brisbane, £96; Otago, £70; Perth, £65; Sydney, 
£1,347 (including £150 telegraph material) ; Wellington, £3,837. Belgium 
—Ghent, £44; Ostend, £90. Brazil—Pernambuco, £89. Canada 
Halifax, £105. Canary Islands, £25. Ceylon—Colombo, £128 (including 
£57 telegraph material). China—Shanghai, £343 (including £103 tele. 
graph material) Cochin China — Saigon, £12. France—Bordeaux, £17; 
Rouen, £25. Germany—Hamburg, £431. Gibraltar, £1,077. Holland 
Amsterdam, £78. Hong Kong, £41. India—Bombay, £256; Calcutta, 
£568 (including £190 telegraph material); Madras, £450 (telegraph 
material). Japan—Kobe, £288; Yokohama, £1,841. North Atlantic, 
£6,200 (telegraph cable). Siam—Bangkok, £18. Straits Settlements— 
Singapore, £30. Total £32,325, against £10,627 in the corresponding 
week last year (June 17 to 23). 


PATENT RECORD. 


— — 
The following List of Applications for Patents and Spccifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND Payor, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

NoTE.— The undermentioned Applications are not open to public inspection 

until after acceptance of Complete Specification. The names within parentheses 

are those of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is affixed, 

Unless otherwise stated, the application is made in London. 

April 5, 1904. 

7,823 W. FAIRWEATHER (American Electric Telephone Co., U.S.). 

phone transmitters.* 
7,824 W. FArRWEATHER (Benjamin Electric Mfg. Co., U.S.). 


Tele- 


Cluster lamp 


sockets.“ 

7,825 W. FAIRWEATHER (Benjamin Electric Mfg. Co, U.S.). Twin lamp 
socket.“ 

7,833 L. R. Les. Manchester. Ventilation and drying of transformers 


and electrical apparatus. 

7,838 J. TRoTTER. Glasgow. Medico- electrical apparatus. 

7,869 H. F. PrzPER. Automatic power cutout for electric railways.“ 

7,881 J. F. McEtroy. Dynamos.“ 

April 6, 1904. 

7,937 B. Kraussg. Electric meters. 

7,977 G. MöLLer. Receiving devices for wireless telegraphy. 
applied for, May 2, 1903, date of application in Denmerk.)* 

7,980 J. H. MERcADIER. Electric fuees or cutouts. (Date applied for, 
April 7, 1903, date of application in France.)* 

7,981 J. H. Mercaprer. Manufacture of spongy or porous lead ard of 
articles therefrom. (Date applied for, April 7, 1903, date of 
application in France.)* : 

7,985 H. D'Ourer. Attachments for incandescent lamps. 

April 7, 1904. 

8,001 T. Morris. Electric brushes and the like. 

8,004 H. Dany. Berlin. Signal devices for indicators signalling speeds 
groupwise. 

8,024 A. E. BonroN and T. J. Leaca. Electrical Interruptors. 

8,054 J. A. L. DEARLOVE. Apparatus for transmitting and reproducing 
sounds. 

8,064 C. M. JacoBs. Working of single lines of 1ailway on the electric 
etaff or other electric systems. 

April 8, 1904. 

8,077 S. R. THoxsow. Manchester. Trolley heade. 

8,078 J. F. Davie. Conduits and like means of carrying conductors. 

8,079 E. PHiLLIPS. Birmingham. Shade carrier. 

8,089 STEEL, Perce AND TozsR and H. E. Bowen. Sheffield. Electro- 
magnets for lifting à group of objects such as tramrails, bars, 
ingots and the like. 

8,096 H. W. D. INGHAM and T. M. Joxzs. Device for catching and sup- 

rting overhead electric cables or wires when fractured. 

8,103 C. G. Maor, E. C. SrTavENs and P. H. Stevens. Electric lifting 
and hauling machinery. 

8,134 F. R. Wess. Automatic regulating apparatus for generating 


stations. 
April 9, 1904. 


(Date 


8,139 L. Bartow. Bayonet collar for electric lamps and the like. 

8,164 A. Wensxy. Berlin. Electric ear-trumpet. 

8,188 P. R. Taxron. Liverpool. Electric insulation. 

8,216 G. Gin. Electric furnace for converting pig iron into steel.* 

8,221 A. E. McCRACEEN. Electric tram ways and railways on the over- 
head trolley system. 

8,227 A. P. Zant. Alternating-current motors, 

8,234 A. G. BroxaM (Joseph Goffin, Belgium). Telegraphic signalling 
apparatus.“ | 

8,235 (Date applied for, 


J. S. PECK. uen of electrical distribution. 


May 1,1 date of application in U.S.)" 
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April 11, 1904. 

5,620 A/05 J. F. McELBRov. Dynamos. (Date applied for, Feb. 16, 1903.) 

8,245 A. E. Rosens. Manchester. Continuous action life-guard for 
electric tram cars. : 

8,258 L. 5 Manchester. Control of circuit breakers and like 

evices. 

8,262 S. J. Port. Birmingham. Telephones for use in dictating corre- 
spondence. 

8,269 G. H. CuarD. Electrically illuminated signs for advertising. 

8,277 M. SUTHERLAND and E. Mancusow. Twickenham. Charging storage 
batteries. 


8,294 H. B. Lippert. Electrical induction machines. 

8,297 P. C. Hewitr. Systems of electrical distribution. (Date applied 
for, April 25, 1903, date of application in U.S.)* 

8,516 J. S. Fainrax. Electric machine tools. 

8,521 G. MöLLER. Receiving apparatus for use in wireless telegraphy.* 

8,323 J. D. F. ANDREWs, East Sheen. Automatic switches, 

8,552 E. V. Morse. Spark plugs.“ 


April 12, 1901. 

8,347 T. TAYLOB. Sutton Coldfield. Fittings for electric conduits. 

8,556 E. LanMUTH. Sheffield. Electromagnetic device for controlling 
the position of a switch tongue from an electric car or truck. 

8,565 W. FAIRWEATHER. (Vesta Storage Battery Co., U.S.)* Storage 
batteries. 

8,578 A. Paar. Glasgow. Arrangement whereby house electric bells can 
be used for electro-medical purposes. 

8,594 C. Russ. Apparatus for automatically operating switches and other 
controlling devices. 

8,598 G. D. GRANGER. Electrically energised pendulum clocks. 

8,599, 8,400, 8,401, 8,402, 8,405 and 8,404 B. T.-H. Co. (G.E. Co., U.S.) 
Alternating current motors. 

8,444 G. GiBBs. Safety devices for electric railways. 

April 13, 1904. 

8,454 W. Cositt, C. M. Jauss and D. L. S. BIOdk. 
speed electric haulage engine. 

8,477 R. E. Regs. Incandescent lamp-holders. 

8,501 M. Cummins. Controllers for the motors of electric vehicles. 

8,514 and 8,515. B.T.-H. Co. (G.E. Co., U.S.) Vapour electric apparatus. 

8,517 F. HurcHiNs. Covering of wire with fibrous materials and apparatus 
employed therein. 

8,540 F. J. Swirr. Printing telegraph receivers.“ 


SPECIFICATIONS PUBLISHED. 
NoTE.— All specifications can be obtained at the uniform price of 8d. each. 


1903. 

10,213 Booker. Automatic switches. 

10,296 HARDINOHAM (Felten and Guilleaume Carlswerk A. G.). 
acting the effects of induction in metal-sheathed cables. 

10,542 THOMAS and THOMAS. Switches. 

10,502 Srk ES. Electrically-actuating railway points and signale. 

10,698 ZizceNBERG. Phase synchroni-ation in electro- motors with alter - 
nating field. 

11,585 Surg. Trolley arms for electrically- driven tramcars. 

11,629 Sremens BROTHERS & Co. and Berry. Fuses. 

11,846 Sıemens BRorHEBS & Co., HIRD and BARTLETT. Apparatus for 
transmitting synchronous aud equal movementa to a distance. 

12,105 Sıemens Bros. & Co. and Berry. Automatic cutouts for electric 
circuits. 

12,310 CAROLAN (G.E. Co., U. S.). Circuit controllers. 

12,479 Jervis-Smits. Dynamo-electric generators and motors. 

12,480 BARTHELEMY. Microphones. 

12,802 Siemens BROTHERS & Co., SIKMENS and DukR&. Controlling electric 
motors, particularly for electrically-propelled vehicles. 

12,947 Botton. Case for electric light fuse boards and switches. 

15,975 STEELE and KRATT. Electric recording instrumente. 

14,165 LE TaLL (Cooper-Hewitt Electric Co.). Electrodes of gas or vapour 
electric apparatus. 

14,601 and 14,602 Dv Bors. 
meters. 

14,751 Wirus (Shields) Electrolytic separation of copper and nickel 
from mattes and ores. 

14,963 Wi tis (Sjosted). Electric furnace. 

15,566 MARTIN. Safety fuses, 

15,858 Hepoces. Fusible cutouts. 

16,849 SIEMENS BROTHERS & Co. and CLIFT. Telphers. 

17,587 Jonson (Chemische Fabrik Griesheim Elektron). 
of electrodes for electrolytic purposes. 

17,588 JoHxson (Chemische Fabrik Griesheim Elektron). Treatment of 
alkali chromates for the production of bichromates and alkali 
therefrom. 

17,589 JoHnson (Chemische Fabrik Griesheim Elektron). Treatment of 
chrome iron stone for the production of potassium chromate. 

19,367 PiNcHiNG and WALTON. Insulation of electric conductors. 

20,291 RiTcHEL. Electric fittings. (Date applied for, Oct. 13, 1902.) 


Brist, J. Variable- 


Counter - 


Coin mechanism for electrieity and other 


Manufacture 


SOCIEDAD HIDRO-ELECTRICA DEL TER. — A contract has been entered 
into between Count Ramon de Berenguer, Gerona, Spain, and Mr. W. T. 
McCaskey, London, by which a company with the above title is to be 
formed to develop a water power of 1,500 H.P. on the River Ter, Gerona, 
and to distribute energy for lighting and other industrial purposes to 
city of Gerona, and to San Feliu de Guixols, Palmos and other towns in 
the vicinity. The capital of the new company is to be 3,000,000 pesetas. 
All machinery, apparatus and supplies are (we are informed) to be pur- 
hased by Mr. W. T. McCaskey. 
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COMPANIES’ MEETINGS AND REPORTS. 


— 


United River Plate Telephone Co. (Ltd.) 


The eighteenth ordinary general meeting took place on Tuesday, Mr: 
J. InvIxd Courtenay presiding. ' 

The SECRETARY (Mr. E. M. Reiss) having read the notice calling the 
meeting, 

The “CHAIRMAN said: For several years I have had the pleasure of 
stating the satisfactory progress of our business in Argentina, which from 
its inception, and through both good and evil report in regard to that 
country, has shown constant improvement and advance. That there has 
also been an increase in the rate of dividend we have been able to pay 
to the shareholders is a tangible and convincing proof of our improved 
condition. It is recognised by everyone—never so much as at present— 
that Argentina is advancing in every direction, and that, with good 
government now seemingly well assured, no country has better prospects 
of continued prosperity. We naturally look forward to sharing in that 
prosperity, and in order to do so, have already been preparing ourselves 
to a certain extent for future business. The acquiring of central office 
properties and underground plant expenditure are steps in that direction, 
as are also line extensions and new exchanges, which are being demanded 
in the more important towns throughout the Republic. Our list of sub- 
scribers has increased by 800 during the year ended last March, and the 
improvement for the two months since completed is at a still higher rate, 
and is expected to be maintained. Our share capital remains unaltered. 
Sundry creditors are £1,000 more, due mainly to the incidence of trade 
bills, most of which have since been paid. £10,000 has been put aside 
for renewal of plant, while a further £15,000 is being added to reserve 
fund, now standing at £95,000. On the credit side of the balance-sheet 
we have the additional capital outlay for the year (£48,925). A consider- 
able portion of this has been required in connection with new subscribers, 
in addition to which there has been, as there will continue to be, large 
expenditure on underground plant and the extension of lines in the 
provinces. Our receipts in the River Plate show the substantial increase 
of £10,350, while maintenange charges and general expenses are only 
£1,588 heavier. The final position is an available sum of £7,600 more 
than a year ago, and after adding substantially to our reserves for renewal 
of plant and other contingencies, the directors are able, as I have said, 
to recommend the increased dividend on the ordinary shares of 8 per cent. 
Increase of business necessitates the issue of fresh capital. At present 
an issue of £60,000 appears to be all that will be necessary, and it has 
been decided to offer this to the holders of ordinary shares at par in pro- 
portion to their holdings. I now move the adoption of the report and 
accounts. 

The MANAGING DIRECTOR (Mr. Frank W. Jones) seconded the 
motion, which was, after a short discussion, carried unanimously. 

The retiring directors, Mr. J. I. Courtenay and Mr. F. Jones, were then 
re-elected, as were the auditors. 

The CHAIRMAN then proposed a resolution to increase the capital of 
the company to £1,000,000 by the creation of 100,000 shares of £5 each, 
which was seconded by Mr. FRANK JONES, the managing director, and 
carried unanimously. 

The MANAGING DIRECTOR then moved a resolution thankirg the 
officials and staff of the company in Buenos Ayres. 

This was seconded by Mr. LAWRENCE, and carried unanimously. 

A cordial vote of thanks to the chairman, the managing director and 
the directors of the company, proposed by Mr. J. W. BARCLAY, and 
seconded by Mr. KINGSBURY, was carried unanimously, and the 
proceedings terminated. 


BRITISH ALUMINIUM OO. (LTD.) — The report for 1903 states that the 
profit transferred to appropriation aocount is £34,143, interest, charges 
on stocks of aluminium, &c., absorb £17,265, leaving £16,877 to be 
applied in reduction of debit balance of £22,357 from 1902, leaving 
£5,480, added to £79,982, amount of suspense account in last balance- 
sheet, which the board has now decided to write off, and also £8,374, 
part of depreciation on investments. The debit balance, therefore, stands 
at £94,837. Writing £9 per share off the 10,000 ordinary shares will 
dispose of £90,000, leaving £3,837 to be provided out of current profits. 
£10,000 borrowed in January, 1903, in priority to debenture stock was 
repaid during that year. The sales of aluminium during 1903 were con- 
siderably larger than in any previous year, and they continue to steadily 
inerease. The board has accordingly decided to suspend the manufacture 
of carbide of calcium, and apply the whole of the available power at 
Foyers to the production of aluminium as soon as the necessary plant 
which is now in hand can be erected. The continuous expansion in the 
demand for the metal indicates, however, that the maximum capacity of 
output of the Foyers works will, before long, be inadequate to satisfy 
market requirements. The board has, therefore, decided to proceed with 
the development of its Loch Leven water power. Proposals for providing 
the additional capital necessary for that purpose will shortly be submitted. 


BUENOS AYRES GRAND NATIONAL TRAMWAYS CO. (LTD.)—At the 
meeting on Monday the chairman (Mr. N. G. Burch) said that Buenos 
Ayres was conspicuous for the fact that the public of that city make use, 
in a greater degree than any other city in the world, of the facilities 
which the tramway companies offered. The number of passengers 
carried on the tramways of the city last year was 137,000,000, which, 
upon a population of 900,000, represented 150 journeys per capita 
during the year. As a striking illustration of the advantages of elec. 
tricity as a medium of traction (comparing that power with animal 


traction) it was interesting to observe that the increase of passengers 
carried by the Anglo-Argentine Company, which had not completed the 
whole of its system at the end of the year, was 94 millions, an increase of 
33 per cent. Their own company had been signally successful in raising 
the funds to embark upon their electrification. They had o ised a local 
committee to carry out the work, and their manager (Mr. Wall) with Mr. 
Bocquet, who was an engineer of considerable experience in electrical as 
well as in horse traction, were representatives of their administrative 
work. The whole of the materials for the first half of the system had 
been ordered. All their cars were ordered and all their rails, and the 
work of laying the track was now actively in hand, and before their next 
meeting they would have converted 30 miles of line to electricity. The 
whole of the tramways in Buenos Ayres were rapidly passing into that 
system of traction. The tramway system of the city aggregated about 
300 miles, at present worked half by animal traction and half by elec- 
tricity. With the concessions granted to the various companies, the 
whole ground was practically covered. The Metropolitana was electrifying 
its 17 miles of line, and other companies were proceeding with the work. 


CITY NOTES. 


— —— 


MEMORANDA.—Bank rate 3 per cent. (sinse April 21, 1904). Price of 
silver 251d. per oz. (June 23). Consols 90—904 for money, 901—901 
for account; 24 per cent. annuities 894 90 (June 23). Consols Pay Day, 
July 1; Stocks and Shares Continuation Days, June 27 and July 12; 
Ticket Days, June 28 and July 13; Pay Days, June 29 and July 14; 
Mining Share Carry-over Days, June 25 and July 11. 


AMERICAN STREET RAILWAY INVESTMENTS.—The “ Street Railway 
Journal" (New York) has issued its 11th edition of American Street 
Railway Investments," which is the annual financial manual of street 
railway and traction companies in the United States. There isa largely 
increased volume of information in the new edition, and many new 
features of interest to those who invest in this class of property. The 
maps which accompany the text are numerous and informing. It is 
satisfactory to learn that the net aggregate earnings of the companies 
show the industry to be in a prosperous condition, the increase in the 
gross receipts of 310 companies, comparing the figures for 1903 with 
those of 1902, was 8:5 per cent. 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. (LTD.)— The 
{ransfer books and register of holders of the debenture stock is closed till 
the 1st prox. preparatory to payment of interest due July 1. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)— The transfer books 
and register of numbers will be closed from the 30th inst. to July 14 
inclusive. 

COMMERCIAL CABLE CO.—The regular quarterly dividend of 1 per cent. 
on the preferred shares in the Mackay Companies will be paid on 
July9. The transfer books will be closed from June 30 to July 9. 


ELECTRIC AND GENERAL INVESTMENT CO. (LTD.)—For the year 
ended May 31 the gross profit was £15,804. 7s. 8d. After deducting all 
general charges and interim dividends on preference and ordinary shares, 
and providing for proportion of final dividend accrued on preference 
shares, the net balance is £6,813. 17s. 9d., out of which the directors 
recommend a dividend of 1s. per share (absorbing £1,000) on the ordinary 
shares, making 10 per cent. for year on thecapital paid up on these shares. 
In view of the depreciation in market values of the investments held by 
the company, the directors propose to place the balance (£5,813. 17s. 9d.) 
to Provision for Contingencies,” raising that fund to £41,575. 13s. 7d., 
which the directors consider to be an ample provision. The trustees for the 
founders’ shares reserve fund propose to distribute £10 per share to the 
holders of such shares. All dividends are less income tax. 

ELECTRIC CONSTRUCTION CO.— In the course of the proceedings at 
Bow-street (London) Police Court against E. Terah Hooley and H. J. 
Lawson for conspiracy, &., an ‘‘ Electric Construction Co." has been 
frequently mentioned. The Electric Construction Co. (Ltd.), Dashwood,. 
House, New Broad-street, London, E.C., and Wolverhampton, desire it. 
to be known that they are in no way associated with the company 
referred to in the proceedings at the police court. 


JOHN I. THORNYCROFT & CO. (LTD.)—At a meeting of preference 
shareholders on Monday, Mr. William Beardmore gave particulars of the 
agreement entered into for the acquisition of Mordey, Carney (South- 
ampton), Ltd., for £89,500. The capital of the company has beens p 
increased to £350,000 by the creation of 40,000 new preference and 50,000 
new ordinary shares of £1 each. 


7 
THOMAS PARKER (LTD.)— The directors have resolved to carry forward 


the available balance of £1,410, after writing off the usual depreciations. 

STOCK EXCHANGE NOTICES.— The Stock Exchange committee have:: 
granted quotations to a further issue of 2,500 £10 fully-paid cumu-*? 
lative preference and 2,500 £10 fully-paid ordinary shares of the Potteries 
Electric Traction Co. lear and £3,599,200 5 per cent. profit-sharing 
secured notes (8,450 of £100, 1,111 of £200, 774 of £500 and 2,145 of 
£1,000 each) of the Underground Electric Railways Co. of London (Ltd.). 

R. WAYGOOD & OO. (LTD.)—At the meeting last week Mr. Henry C. 
Walker said the company had during the year made improvements in 
their push-button electric lifts and had put down a complete plant for 
testing motors and gears for single-phase, two phase and tri-pbase 
current. A dividend at the rate of 13 per cent. per annum for the half- 
year was declared, making 9 per cent. for the year] 
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MORTGAGES AND OHARGES. 

HEADLEY LIMITED.—Issue on June 1 of £1,000 debentures, part of 
series created May 12, 1904, securing £2,000, charged on company’s under- 
taking and property, present and future, including uncalled capital. No 
trustees. No previous issue of same series. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


WESTERN TELEGRAPH CO. (LTD.)—The coupons on this company's 
second issue of 5 per cent. debentures, due 80th inst., will be paid at 
Parr's Bank, Bartholomew-lane, London, E.C. 

WITTY AND WYATT (LTD).—Mr. H. H. Witty retires from the board 
on June 30, Mr. R. C. att remaining sole managing direotor. Mr. 
A. de Zulueta has joined the board in place of Mr. Witty. 


TS Week . 8 | m AGGREGATE. 
20 aa 
(a) No. of Ine. or 
NEW COMPANIES, STATUTORY RETURNS, LIENS EN a weeks. med 2e (a) 
e . 
REGISTERED, &c. Aberdeen Corporation ...... June 18| 1,602 + 348| 8 | 44s [+ 670 
VUE! Ayr Corporationa] » 18 326 4 19 6 | 1,58 - 50 
NEW COMPANIBS. Barnsley MEE 10} 15 o. 35 13.00 hs 989 
ams, * L ee 3 © 
THOMAS BEELEY & SON (LTD) (81,248.)—Reg. June 14, capital | Barrow. . ... . .., 10 172 4-104 | 18 | 2,890 ＋ 1,729 
£75,000 in £1 shares, to acquire business carried on by Thomas Beeley & | Bexley District Counell...... AE DE eae | 86 | (6,817 
Son as boiler makers, electric, hydraulic and pneumatic engineers, &c., | Birmingham Corpo! radon..| „ 18 294 83 6.759 2 
at Hyde, near Manchester. First directors, T. Beeley, T. C. Beeley and Birmin bam Tramways Co i 19 5,659 t 990 | M pes + 8 
J. C. Beeley. Blackpool Corporation... » 14 7 19| 11 | 957 [+ 888 
GRATZE PATENTS AND ENGINEERING SYND. (LTD.) (81,236.)—Reg. | Blackpool and Fleetwood... „ 18 559 | — 941 95 8,774 77 
June 14, capital £5,000 in £1 shares, to carry on business of manufac- | Blackp’l,St.Anne'stLytham , 16 894 | + 69! 88 | 7748 i+ 5,667 
turers and repairers of and dealers in magnetic or other speed indicators, | Bolton Corporation 7... „ 18 | 198 | + $5 111 12112 888 
pressure and speed gauges, magnetic and electric apparatus, &c. Bradford Corporation ....  » 18| 4,671 | + 1,186 11 51,794 H 9,174 
SIMPSON AUTOMATICOS (LTD.) (81,242.)—Reg. June 14, capital £2,000 | Brighton Corporation „ 19| 985 | + 95 0497 + 2 
in £1 shares, to acquire patents for ventilators, fire alarms, fire extin- Se enh Cane: EE d Rus MA P | 24.089 I+ 1490 
guishers and automatic machines generally, and to carry on in Europe, | Buenos Ayres & Belgrano... May 22 82t! 658 5 | 16:11 P 593 
the United States of America or elsewhere the business of engineers, panier poreon een | June 18 1,081 | + 882 lan n + 3.119 
VVV ventilators, telephones and — Go „ 18 40 | + 7060 35 2c alib 
ectri n Camborne-Redru T T = 
Cardiff Corporation ......... „ 18] 2,090 + 258 11 28,157 + 949 
STATUTORY RETURNS. Carlisle Tram „ 18 208 ＋ 16 4 4.501 288 
»" a3 | - | 95 171.719 2.807 
BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. (LTD).—Accord. | Craan Apit Lt Bl.. „ 16 6e + 158 M | 18829 [+ 199 
ing to return to April 7 the capital is £300,000 in 15,000 ordinary and | City & South London Bly.. „ 19 2,5241, - 427 95 | 74119 |- 855 
15,000 preference shares of £10 each, of which 12,000 ordinary and | Cork Electric Trams .. „ 1 231 - 85 M | 10.906 j- 9 
12,000 preference have been taken up. £10 per share has been ed up | Devonport & Dist. Bo „ 10 6111 + 146 93 11,402 i, 1.771 
on 7,500 ordinary and 15,000 preference and £4 per share on 4,500 | Dover Corporation. . .... „ 18 229 | + 9| 12 2411 |- 148 
ordinary, and £243,010 has been received, including £10 paid on 10 | Dublin& Lucan Hailway.../ „ 19/ 1 + 189 | 278 |t 210 
forfeited shares. Mortgages and charges, £130,000. Dablin United , » 1 MOIT ST 1120 + 2815 
BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD).—In the | Dudley—Stourbridge......... » 10 878 | + 184, 28 18,646 + 635 
return to June 1 the capital is £750,000 in 75,000 ordinary and 75,000 | Dundee Corporation ......... "o3 F yee a 88 p 101 
preference shares of £5 each, all of which have been taken up. £750,000 | Gateshead & Dist. Trams... ^ 10 888 | + 98 20,191 |+ 977 
is considered as paid. Mortgages and charges, £425,000. Glasgow Corporation. „ 18 | 14,650 | + 988 18 | 40,028 |^ 1,783 
COUNTY OF LONDON ELECTRIC SUPPLY CO.(LTD).—The return to | Gb P xdi .. „ 10 271 „ 8 2| sas an 
March 28 (filed June 7) gives the capital as £1,600,000 in 80,000 prefer- | Gt. Northern & City Riy....| „„ It 890| - 18, 18 | 16,659 : 
ence and 80,000 ordinary shares of £10 each, of which 30,000 preference | Greenock & Port Glasgow.. , 10 788 | - Es 28 | 11,88 w 625 
and 40,000 sab nail Baye poon taken up. £700,000 has been received. | Halifax Corporation ...... ap E t » nu 16,297 f. 1,078 
Mortgages and charges, ,000. Hartlepool Tramways ...... „ 10 507 + 12 28 | 615 + 688 
GLOBE TELEGRAPH AND TRUST OO. (LTD.)—In the return to May 31 | E . I * ie 21.025 2.671 
the capital is £5,000,000 in 250,000 preference and 250,000 ordinary | Hitond Blreriet Oounell. .. 9167) + 464) BL | sees jt 5 
shares of £10 each, of which 180,877 preference and 180,877 ordinary | Ilkeston Oorporation......... „ 18 19 9 | 
shares have been taken up. £10 per share has been nominally called up | Ife f Dos rg on e „16 59 HOM 11 5,48 
on 45,009 shares and £438,115. 5s. has been received, 43,167,450 is | Kidderminster & District...) „ 10 186 . 15 28 | 2,580 109 
considered as paid on 316,745 shares. Mortgages and charges, nil. Kirkcaldy Corporation ...... „ 16 221 — 837 94 oie 8 
KIDDERMINSTER AND DISTRIOT ELECTRIC LIGHTING AND TRACTION | Lenerkatire Tias Oae] n e| enn + mo 12 09.582 + 1,247 
CO. (LTD. )—The return to April 22 gives the capital as £100,000 in 5,000 | Leicester Corporation . " bs P ii a R 
preference and 5,000 ordinary shares of £10 each, of which 3,000 prefer- | Liverpool Corporation . .. „ 11] 10,917|+ 788 24 gi + $us 
ence and 4,700 ordinary have been taken up. £10 per share has been | ,Jiverpool Onechene Er | ^ 11 12.508 4 3,08 | s10 | 117714 |+ 18,289 
called up and £77,000 has been received. Mortgages and charges, £15,000. | rowesoft.... | Á Fd E x a 
ORIENTAL TELEPHONE AND ELECTRIC CO. (LTD.)—In the return to | Manchester Corporation ...| , 18 18618 | + 10 M 550 f T193 
May 11 the capital is £300,000 in 200,000 ordinary and 100,000 preference | Merthyr . . . . ^^^ 10 "197 | - 3| ?8 4,084 |+ 163 
shares of £1 each, of which Sie des reir and 50,000 preference shares Middleton 8 en 3 10 423 E 148 12 7971 t 901 
have been taken up. £1 per share has been called up on 7,816 ordinary olson pap tal imine eae " 85 10,640 
and 50,000 preference shares, and £57,828. 10s. has been received, including | Noerrart Man. Corp... „ 18) 514 f 1% Ht 0 f 1455 
£12. 10s. paid on 50 ordinary shares. 171,497 ordinary shares are con- | Oldham, Ashton & Hyde. „ 10 585 | - 105 23 12,908 |- 156 
sidered as fully paid. Mortgages and charges, nil. Oldham Corporation. . | m a DNE s 14 | 15,991 
. PETERBOROUGH ELECTRIC TRACTION CO. (LTD.)—In the return to | perth (W. A.) Elec. Trams. „„ 17| 1.261 ＋ 186 24 | 82592 |+ 4.354 
May 11 the capital is given as £60,000 in 6,000 ordinary and 6,000 | Peterborough .................. » 10 188|-- 423 8,076 8 E 
r. 2ference akaze ol £5 eaoh; of which 4,000 ordinary and 4,000 prefer- Portecoonth Oerporaünn | „ 18 1884 f 4% 12 216646 |} 2,198 
ence have been taken up. per share has been called up and £40,000 | Potteries . . . . ...... „, 10 | 1.668 | + 208 23 | 38,536 |+ 2,998 
has been received. Mortgages and charges, £20,000. eading Corporation j ð quen a. Plane 
FRANK SUTER & CO. (LTD.)—According to the return to May 20 the nona Corpore cn P DAD S 19 iar EN 1,72 |+ 16 
capital is £20,000 in 6,500 preference and 13,500 ordinary shares of £1 | Salford Corporation . „ 20 3,994 + 94 12 | 47,567 |+ 4,596 
each, of which 2,050 preference and 13, 404 ordinary shares have been | Sbeernese . . . . „ 8 | 65| - a | 11 aie n RU 
thon up. £1 per share has been called up and paid on 5,454 shares, and | Sheffield corpo ino) , 16 906 2 x. D 
10.000 are considered as fully paid. Mortgages and charges, £6,000. Southend Corporation „ 15 315 T 76 11 8,395 218 
WEST OOAST OF AMERICA TELEGRAPH CO. (LTD). The return to | Southport Tramways ...... ee oo ee R e 
May 7 gives capital as £182,520 in 53,008 shares of £2. 10s. each, of | §,Staifordshire Trio . „ 1 dio ael m | 690 |+ 2810 
which 45,008 have been taken up. £2. 10s. per share has been called up | Sunderland Corporation. „, 19 | 1314| + 82 11 14,269 |+ 887 
on eight and £20 has been received. £112,500 is considered as paid on | Swansea Trams . ...... . ... » 10 85 t 11 | 5 puro T 125 
5,000 shares. Mortgages and charges, £170,000. Tynemguch and District i ii wer v m9 569 |- 8L 
WESTERN TELEGRAPH CO. (LTD.)—According to return to May 31 the ayneside Trams Co. ......... s 1 ir rd 
capital is £2,500,000 in £10 shares, of which 207,930 shares have been | Wallasey District Council... „ 18 | e 32 11.840 
taken up. £10 per share has been called up on 130,000 shares and | Warrington Corporation. „ 16 324 4 )68| 1 8,471 |+ 56 
£1,300,000 has been received. £779,800 considered as paid on 77,930 | West Ham Corporation.. „, 16| 1.148 T 16 10,983 um 
shares. Mortgages and charges, £618,955. Weston-super. Mare — CW 
WEST INDIA AND PANAMA TELEGRAPH CO. d TD.) — The capital is | Wäadverhampton District... „ 10 10 + 7 28 | 8,633 |- 5728 
ge in the 5 June 1 re £2,445,630 in 200,000 ordinary, 34,563 5 . ne 10 125 + 168 T 5,154 + 2,163 
t preference and 10,000 second preference shares of £10 each, of which tahire Woollen District ow " 98 | 13,060 + 5,604 
88,321 ordinary, 34,563 first preference and 4,669 second preference shares Hw Tone . We d Be iioc: 


have been taken up. £1,275,530 is considered as paid. Mortgages and 


J These comparisons are with the correspon last year. 
charges, £80,000. *Partly electrical. 1 Minus 8 days. t Minus 2 days. 1 Plas 8days ; Plus 9 days 
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NOTES. 


——— — 

IN his Presidential Address to the Incorporated Municipal 
Electrical Association on Wednesday, Mr. T. P. WILMSHURST 
touched upon a variety of subjects which will not be discussed 
during the Convention that is now sitting, unless, indeed, an 
opportunity is afforded of considering some of them on Satur- 
day, when the report of the Council is submitted. Chief 
among these is the grievance - and it is decidedly a grievance— 
that Parliament does not make up its mind as to the principles 
which should underlie the granting of powers to electricity 
undertakers. We sympathise with Mr. WILMSHURST'S desire 
that there should be à Department to assist the various Parlia- 
mentary Committees in these matters by fixing for them 
certain definite principles for their guidance. The poor hard- 
worked Board of Trade already does this, but Parliamentary 
Committees do not always follow its recommendations. If 
they did, there would be no “ Bermondsey " and “ Willesden” 
clauses, and no “electrolysis " clause. 


IT is only right that some restrictions and safeguards should 
be introduced when municipalities embark in trading enter- 
prises in districts outside their borough boundaries ; but the 
principle having been accepted that it lies within the proper 
province of a Local Authority to supply electrical energy 
to its ratepayers, it is unwise to hamper the industry by the 


Prick SixpENCE (N 5 
Abroad 9d., or 18 cents, or 900., or 


to work perpetually at a loss if it is not prosperous during 
the initial stage of its existence. For this reason we 
welcome what will probably be called the DUKE oF 
NORTHUMBERLAND’S clause, which, in accordance with the 
decision announced in our columns last week, is to be 
imposed by the House of Lords as a substitute for the 
* Bermondsey " clause in a number of Provisional Orders 
this session. The clause agreed upon will be found in another 
column of this issue. It will give a municipal undertaking 
five years in which to put itself upon a paying basis, and we 
trust that it will be accepted by the House of Commons and 
become standard practice in the case of electric lighting orders. 


— — 


THE question of a lamp department, and the expediency of 
the electricity works providing “free” lamps to the consumer, 
is no new one. Bradford Corporation still continues its 
free lamp scheme, we believe, but its example has not been 
followed by many other electric light undertakers. Mr. 
WILMSHURST's recommendation that some similar scheme 
should be adopted, in view of the methods followed by the 
gas people to push the incandescent gas burner, is worthy of 
consideration ; but we think a better plan would be to 
encourage wiring contractors, rather than the supply autho- 
rities, to enter into maintenance contracts with consumers. 
Such contracts could include the periodical inspection and 
repair of the fittings, as well as the replacement of lamps, 
and should be advantageous alike to the consumer, the con- 
tractor, the lamp maker and the electricity undertaking, if 
the arrangements are made in a business-like manner. 


I—€— 

THE Lorain Steel Co. must be praised for its enterprise and 
persistency in working out the surface-contact system of 
traction introduced in this country at Wolverhampton three 
years ago, and so far it has certainly proved itself the best 
that has been put into operation over a considerable length 
of line for a lengthy period of time. But a perusal of Mr. 
SHAWFIELD’s Paper in another part of this issue will lead 
to the conclusion that the best surface-contact system, 
although Mr. SHAWFIELD has much to say in its favour, 
cannot compare on the ground of general expediency with 
the popular overhead system for tramways. Taking Mr. 
SHAWFIELD'S figures, the cost of the electrical equipment of 
a mile of dcuble-track is from £1,500 to £2,000 on the 
overhead system and £4,000 to £5,000 on the surface-contact 


imposition of clauses such as the “ Bermondsey " clause, which | system, and the running costs of the latter system are 19 per 


may effectually condemn a small undertaking of this character 


cent. greater. When it is remembered that all that is obtained 
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for this extra expenditure is, in exchange for the trolley line, 
a set of surface contacts with an unfortunate reputation for 
knocking down horses and for emitting crackling sparks, the 
verdict must necessarily be in favour of the trolley system. 
Mr. SHAWFIELD’s Paper contains most interesting figures and 
data, among the most interesting of which are those which 
show that the surface-contact is not as bad as its reputation 
would lead us to believe ; but he has been unable to prove that 
the system has sufficient advantages over the overhead system 
to warrant an expenditure upon it of more than double the 
capital and an increase of 19 per cent. in the cost of working. 


— — 


ON another page of this issue we commence the publication 
of an article descriptive of the newly-electrified portion of.the 
North-Eastern Railway, and of the Carville power house of 
the Newcastle-upon-Tyne Electric Supply Co. Although 
articles upon both have appeared in The Electrician from 
time to time, the present will be the first complete and 
detailed account of the complete scheme which has been 
published. Special interest attaches to the design of the 
Carvile power station, particularly with regard to the 
arrangement of the switch gear, and this portion of the article 
will repay careful study. The official opening ceremony of 
the lines which have been converted to electric traction will 
take place in the course of two or three weeks, although elec- 
trically-propelled trains have now been running for some time. 
It is announced that clectric traction will be commenced to-day 
(Friday) on the “electrified” line from Newcastle Central 
Station to Tynemouth, via Wallsend. 

ae 

IT is not often that a Parliamentary Committee can be 
prevailed upon to order costs against opponents to Bills, and 
the ground of the application must be particularly strong to 
ensure success. On p. 360 of our issue for June 17th, we 
reported a case in which costs were ordered against tho 
Sunderland Corporation by a Committee of the House of 
Lords for vexatious opposition. The facts of the case are 
these. The County of Durham Electrical Power Distribution 
Co. applied to the Board of Trade this year for a provisional 
electric lighting order for certain districts adjoining the boun- 
daries of the Sunderland Corporation. At the Board of Trade 
inquiry no opposition was made by the Sunderland Corporation, 
but when the order, together with a number of others, was 
incorporated in a Bill for the purpose of confirmation by Par- 
liament, a petition was entered against it by the Corporation, the 
plea being that at some future date their boundaries might be 
extended to embrace the districts in question. Consequently, 
when the Confirmation Bill came before a House of Lords C'om- 
mittee, presided over by the DUKE OF NORTHUMBERLAND, the 
County of Durham Company had all its witnesses ready, as well 
as counsel, only to find that the Sunderland Corporation had 
made no appearance. Hence the application for costs, which 
was granted. Now, however, it is announced that the Cor- 
poration refuse to carry out the order of the Committee, and 
it will be interesting to see the measures taken to enforce it 
should this attitude of the Corporation be persisted in. The 
amount of the costs is said to be about £500, and the Cor- 
portion Parliamentary agents have advised that the Com- 
mittee has exceeded its rights in ordering costs against the 


Corporation. As a matter of fact, however, the Standing 
Orders of the House of Lords empower a Committee to do this. 


— 

As evidence of the extraordinarily rapid strides which are 
being taken by electricity in the coal mining industry, there 
is nothing better than the Colliery Exhibition now being held 
at the Agricultural Hall. The electrical exhibits far out- 
number those at last year's exhibition, and are typical of some 
of the very best practice in this direction. Whatever else 
the draft rules of the Departmental Committee on the Use of 
Electricity in Mines may accomplish, they have already set 
manufacturers of electrical apparatus thinking, and there are 
several devices at the Agricultural Hall, London, which have 
been specially designed to meet the suggestions embodied in 
these rules. We have consistently advocated the use of elec- 
tricity as being more economical and in every respect superior 
to any other form of power transmission for colliery work, and 
it is exceedingly gratifying to find that our views are being 
adopted to such a large extent. 


— . kH———ͤ— ——Ü— — — 


Personal. Lord Kelvin celebrated his 80th birthday on 
Sunday. 

Royal Meteorological Society.— His Royal Highness the 
Prince of Wales has consented to become patron of the Royal 
Meteorological Society. 

The Victoria University of Manchester. Royal assent has 
been given to the Victoria University Bill, which incorporates 
Owens College with the University. 

Röntgen Society.— The annual general meeting of the 
Röntgen Society will be held on Thursday next, July 7th, at 
20, Hanover-square, London, W., at 8:30 p.m. The election 
of officers for the ensuing year will take place at this meeting. 

Cable Interruptions and Repairs. 

Date of Interruption. Date of Repair. 


Dominica—Martinique ...... May 9,1902 . 

8t. Lucia—Martinique ...... May 9,1902 . — 
Cayenne—Pinheiros ....... . Aug. 13, 1902 — 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 = 
Tarifa—Tangier ............ Jan. 18, 1904 E 
Dakar—Konakry............ May 13, 1901 oe 
Accra—Lagos ............ June 1, 1904 June 23, 1904 
Chio—Tenedos ............ June 21, 1904 . — 


St. Petersburg-Manchuria Telegraph Line.—A correspon- 
dent of the Journal (Paris) states that, with a view to 
accelerating telegraphic communication between the Russian 
capital and the Far East, a special overhead telegraph line has 
been completed connecting St. Petersburg and the frontier 
station at Manchuria, passing through Moscow, Samara, Omsk, 
Tomsk and Irkutsk, a distance of 6,577 versts. It is further 


stated that the line was completed in 88 days. 


The “Central.”—The third number of the Centrul—the 
magazine of the Central Technical College Old Students’ 
Association—has just been published. It contains a well- 
written “appreciation " of Prof. W. C. Unwin, who is retiring 
at the end of the present college session ; an article on motor 
cars by Mr. M. O'Gorman ; the first part of a serial on The 
Mechanism of Combustion," by Prof. H. E. Armstrong ; a well- 
illustrated article on“ The Manufacture of Wood-Pulp," by Mr. 
R. W. Sindall ; a note on “The Elongation Equation for Ductile 
Test-bars,” by Mr. J. W. Hayward ; a brief notice on the report 
of the Moseley Commission, and the “Old Student Notes,” 
which are appreciated by all old Central men. 

Conversazione of the Institution of Electrical Engineers.— 
The annual conversazione of the Institution of Electrical 
Engineers was held on Tuesday evening at the Natural History 
Museum, Sonth Kensington. The guests, numbering about 
1,500, were received by the President of the Institution, 
Mr. R. Kaye Gray, the President-elect, Mr. Alexander 
Siemens, and Mrs. Siemens, and also by members of the 
Council. Among the visitors were: Lord Kelvin, the Hon. 
C. A. Parsons Mr. James Swinburne, Lieut.-Col. H. A. 
Yorke, Mr. Justice Jelf, Sir J. I. Thornycroft, Sir W. Ramsay, 
Sir W. H. Preece, Sir Hiram and Lady Maxim, the Mayor 
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and Mayoress of Colchester, and Professors S. P. Thompson, 
W. L. Callendar, W. E. Ayrton, A. B. W. Kennedy and 
H. E. Armstrong. | 

Contact Resistance of Carbon Brushes.—Although the 
effects of current density, brush pressure, &c., on the contact 
resistance of carbon brushes have been investigated from time 
to time by various experimenters, the subject is still rather 
obscure. Herr Schenkel, according to the Zeitschrift für Elek- 
trolechnik has made a series of experiments on the resistance of 
carbon brushes in contact with a rotating bronze ring. His 
conclusions are: That at constant brush pressures and constant 
speeds, the product ¿xw is constant, i being the current 
density and / = contact resistance; if current density and 
brush pressure are kept constant, then the contact resistance 
is nearly independent of the speed, provided'that the ring be 
perfectly centred. If, however, this condition is not fulfilled, 
the brushes begin to vibrate and the contact resistance rapidly 
increases with the speed; the contact resistance diminishes 
with the brush pressure. 

The Efficiency of Switchboards.— Mr. A. Boje, in an article 
to the Elektrotechnische Rundschau of June 15th, discusses the 
question of the efficiency of switchboards, and he tabulates 
the various losses observed in the switchboards of a small 
station, comprising two 80kw. continuous-current dynamos, 
one 160kw. dynamo and two accumulator batteries. The 
distribution is on the three-wire system at 2x110 volts. 
There are, of course, many places where losses occur ; chief 
amongst them are the voltmeters, the fuses, the ammeters and 
the switches. Switchboard L, serving one of the two 80kw. 
dynamos, passed energy to the amount of 74,948kw.-hours 
during a year, the loss in this time being 75:9kw.-hours. The 
efficiency, therefore, comes to 99:89 per cent. Similar 
efficiencies were observed for the switchboards of the other 
machines, the lowest being that of the accumulator switch- 
board during charge (98:84 per cent.). 

The Electric Locomotives for the New York Central Rail- 
way.—The new electric locomotives which are being built for 
the New York Central and Hudson River Railway Co. by the 
General Electric Co. of America, possess certain features of 
considerable novelty. The armatures of the motors, which are 
bipolar machines, are mounted directly on the shaft, while the 
truck frame acts as part of the magnetic circuit, there being no 
special yoke. There are four pairs of motor wheels and two 
pairs of pony truck wheels, the total length of the wheel base 
being 27ft., and the length of the locomotive overall 37ft.; 
4 Jin. driving wheels are employed, and the driving axles are 
83in. in diameter. The locomotive weighs 190,00Ulb., and is 
sO designed as to pass easily round a curve of 230ft. radius. 
Four 600-volt continuous-current motors each of 550 H.P. 
are fitted to the driving axles, but these will be able to exert 
2,800 H.P. taken together, if desired. 

Extension of the Shipley Electricity Works.—The demand 
for electrical energy, particularly for traction purposes, has 
recently increased in Shipley to such an extent that it has 
become necessary to increase the station capacity. During the 
year ended March 31, 1903, 470,530 umts were generated 
(169,294 units being required for traction purposes), and the 
units generated in the following year amounted to no less than 
925,244, of which 362,411 units were consumed by the electric 
tramway system. In order to meet the growing demand a 
800 H.P. turbo-generator is to be installed, as also another 
boiler, fitted with a mechanical stoker and superheater. The 
switchboard is to be enlarged for three more electric generators. 
The premises at Dockfield have.been extended, the new build- 
ings covering 418 sq. yds. They comprise new offices, draw- 
ing room, battery room, stores and testing shops. These new 
buildings were officially opened on Tuesday, June 21st. At 
present the generating plant consists of three Parsons steam 
turbines, aggregating 1,100 H.P., directly coupled to three 
240kw. generators, which supply energy at 460 volts. 

A New Locomotive for the Jungfrau Railway.—In the 
Schweizerische Elektrotechnische Zeitschrift of June 18th Dr. 
Wrubel describes locomotive No. VI. of this railway. It 
differs in some important electrical details from the older 
locomotives (see The Electrician, Vol. XLL, p. 706), but the 
mechanical design has not changed. The locomotive weighs 


16:8 tons and is equipped with two 150 H.P. 450 to 600-volt 
three-phase motors, running at 760 revs. per min. A speed of 
5 miles per hour is maintained on both the up and the down 
journey. Special arrangements are provided for regulating the 
speed of the locomotive on the down grade—when disconnected 
from the line—between the normal speed and 5 per cent. of 
this. The motors of the new locomotive work as asynchronous 
motors on the up journey, but they can be connected up as 
self-exciting generators on the down run. They have three 
slip-rings on the one side and a commutator on the other. The 
three brushes belonging to the latter are automatically lifted 
off the commutator by a three-phase magnet whenever the 
line circuit is connected up to the motors: A substantial 
resistance, capable of absorbing.170kw. for a lengthy period, is 
used both for starting and for braking. The rheostat is cooled 
by a ventilator. 

The Nickel-iron Accumulator of Dr. Jungner.— Herr M. U. 
Schoop, writing to the Centralhlatt für Accumulatoren of 
June 15th, refers to the early experimental work done by Dr. 
Jungner, and concludes with some interesting information 
regarding the present state of development of the nickel-iron 
accumulator. According to Herr Schoop, Dr. Jungner com- 
menced his series of experiments with accumulators having an 
alkaline electrolyte as far back as 1892, and he obtained a 
Swedish patent in 1901 (dated January 29th) for the combina- 
tion of iron and nickel electrodes. In composition and design 
the present Jungner accumulator closely resembles that of 
Edison. The thickness of the positive electrode is 3˙5mm., 
that of the negative electrode 2:5mm., and the distance between 
the plates is 2mm. In order to increase the conductivity of 
the active material, Dr. Jungner provides the graphite with a 
coating of metal deposited by an electrolytic process. Fxperi- 
ments are now being carried out for producing the outer case 
of the cell in one piece from a nickel-plated sheet of crucible 
steel 05mm. thick. The German firm of Gottfried Hagen 
of Kalk-Koóln procured the patent rights of the Jungner accu- 
mulator last autumn, and it is stated that the process of manu- 
facture has now been so simplified that nickel-iron cells can be 
made as cheaply as lead accumulators, having an equal capacity 
in watt-hours per pound. It is stated that the nickel electrode 
appears to have a somewhat longer life than the iron electrode, 
being quite indifferent to overcharges and reversals of current. 
With ordinary eare, however, the iron electrodes also possess 
long liie and give no trouble. 


One-axle Bogies for Tramcars.—in order to secure a long 
wheel base for tramway cars which have to pass sharp curves, 
the Maschinenfabrik Augsburg und Nürnberg supply the cars 
with two bogies, having one axle each. Both bogies are con- 
nected by a link-joint which allows each one of them to take 
up a position in line with the radius of the curve through 
which it is passing. Each bogie is guided by means of rollers and 
segments, the latter being fixed to the car body. When entering 
a curve, the back axle tends to take up a radial position with 
regard to the curve, and, by means of the link-joint referred 
to, the front axle, too, is turned into a radial position. This 
action takes place against the pull of springs which tend to set 
the axles parallel to one another. The motors are suspended 
from the axles in the usual way, and the pull of the bogie is 
transmitted to the car by means of a stud, fixed to the body, 
and a metal plate on the bogie, in the circular slot of which 
the stud works. According to an article on this subject in 
Elektrische Bahnen it appears that curves down to 46ft. radius 
have been negotiated with cars having a wheel base of 10ft., and 
it is also stated that experiments on such cars running in 
Darmstadt indicate that there is—per ton-mile—a saving in 


current of 10 per cent. in favour of the new design. Some 
60 cars have been built so far on these new lines. A few 


particulars of a set of two bogies for normal gauge and curves 
of 46ft. radius are: Wheel base 101ft., weight of truck 4, 900lb., 
weight of car 11, 500lb., weight of car per seat 251b. 


Birthday Honours.— À number of gentlemen directly and 
indirectly connected with the electrical profession were included 
in the list of birthday honours published on Friday. Mr. 
George White, Chairman of the Bristol Tramways and Carriage 
Co. and of the Imperial Tramways Co. and also connected 
with the London United Electric Tramways, has been created a 
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Baronet. Knighthoods have been conferred upon Prof. James 
Dewar, F.R.S., Mr. George Gibb, a member of the Royal 
Commission on London Traffic and General Manager of the 
North-Eastern Railway Co., and Mr. W. Lloyd Wise, who took 
a leading part in bringing about the legal recognition of patent 
agents in 1888, and has published books on patent law in con- 
nection with the electrical industry. Among the other honours 
are the following :—Companions of the Bath (Civil Division) 
(C.B.): R. A. Egerton, Secretary to the Post Office, Dublin ; 


J. Lithiby, Assistant Secretary, Local Government Board; 
E. P. W. Bedford, Secretary to the Post Office, Edinburgh ; 
and Lieut.-Col. H. A. Yorke, Chief Inspecting Officer of Rail- 
ways, Board of Trade. Companion of the Order of St. Michael 
and St. George (C.M.G.) (Colonial Division): W. B. Spencer, 
President of the Professorial Board of the University of Mel. 
bourne. Knight Commander of the Order of the Indian 
Empire (K.C.I.E.): Col. J. W. Ottley, President of the Royal 
Indian Engineering College, Cooper's Hill. Companion of 
the Imperial Service Order: A. W. Heaviside, Superintending 
Engineer Postal Telegraphs, Newcastle-on-Tyne. The Imperial 
Service Order has also been granted. among others, to a large 
number of telegraphists and similar Government employés. 


Wireless Telegraph Notes.—The President of the United 
States has appointed a Board of Naval and Military officials 
to enquire into the existing conditions under which wireless 
telegraphy is now being carried on, with a view to ascertaining 
the best system for adoption by the Government. It is also 
suggested that the committee is to make investigations regard- 
ing the extent to which wireless telegraphy should be under 
State control. 

We learn that an arrangement has been arrived at by which 
the English de Forest Wireless Telegraph Co. will take over 
all the wireless telegraph patent rights of Mr. Nevil Maskelyne, 
and that the company will probably henceforth be known as 
the De Forest-Maskelyne Wireless Telegraph Co. It is 
not the intention of the company to attempt long-distance 
communications such as transatlantic work, nor will they 
undertake any inland work where wires are possible, but 
they will instal wireless telegraph apparatus where submarine 
cables are not feasible, owing either to the small amount of 
traffic or to natural conditions of thesituation. In this way it 
is hoped that such installations will supplement the work of 
the cabies by acting as feeders. | 

Invitations have been issued by the German Government 
to a second Wireless Telegraph Conference to be held in Berlin 
in the autumn of 1901, to continue the work of the Conference 
held in Berlin in August last, and to extend and complete, as 
far as possible, the set of draft rules and regulations which 
have been already subinitted to the various Governments for 
consideration. lt is considered probable, however, that, in 
consequence of the state of war in the Far East, the Conference 
will be postponed. 

A New Slip-meter.—In a recent lecture before the Elek- 
trotechnischen Verein," Dr. G. Benischke described the follow- 
ing simple arrangement for measuring the slip of induction 
motors, the slip being defined as (u; — 7) /, where v, =the 
speed corresponding to synchronism and u, =the speed of the 
induction motor. Dr. Benischke fixesto the shaft of the induc- 
tion motor a dise having a number of sectors alternately 
coloured black and white. Opposite to this, and at a short 
distance from it, is a second disc having a number of apertures 
of a sectoral shape and fixed on to the shaft of a small 
synchronous motor. A speed counter is also worked by this 
auxiliary motor, and it may be put into gear with the motor 
shaft or else disconnected from it by a lever. In looking from 
the rear of the synchronous machine through the apertures of 
its revolving dise, the sectors of the induction motor disc 
appear to rotate, the speed of rotation being obviously pro- 
portional to theslip. When taking a measurement, the speed 
counter is put into gear by depressing the lever, and the 
apparent speed of the induction motor dise is determined by 
counting the number of its sectors that pass a fixed point in 
space. This counting is continued until the speed gear is put 
out of action by raising the lever. The number of sectors that 
have passed during this interval is a measure of the difference 
in speed cf the two motors due to slip—ic, v, , and the 


indication of the speed counter is a measure of the synchro- 
nous speed u,. After reducing the two readings thus obtained 
with regard to the number of sectors on the one disc and the 
number of apertures on the other disc, the quotient of the two 
corrected readings will denote the slip. By suitably choosing 
the number of sectors and apertures, the reduction may be 
made very simple or may even be made altogether unnecessary. 


Iron and Steel Institute's Visit to America.—Arrange- 
ments for the autumn meeting of the Iron and Steel Institute 
in the United States are now practically complete and for the 
reception of the Institute an influential committee has been 
formed in the United States. It is absolutely necessary that 
the number of members desirous of taking part, and the 
number of ladies accompanying them, should be known at once, 
as a limit may have to be placed on the number that can be 
provided for on one of the excursions. The following is the 
provisional programme :— 

Most members will arrive in New York on October 21st, 22nd and 23rd. 
The headquarters will be at the Hotel Astor at 44th Street, and Broad- 
way. On October 24th, there will be optional excursions to power 
houses, bridges, industrial establishments, umiversities, the navy yard, 
subway and other places of interest in New York dur ing the morning and 
afternoon, with the opening of theannual general meeting of the Institute 
in the evening, followed by a reception. October 25th will be devoted to 
an excursion up the Hudson on a specially chartered Albany boat, stop- 
ping at West Point, where the United States Military Academy is situated. 
In the morning and afternoon of October 26th there will be two meetings 
of the Institute for the reading and discussion of Papers. In theevening 
the Institute will entertain the reception committee at dinner at the 
Waldorf-Astoria. The party will leave New York in the morning of the 
following day for Philadelphia. where October 28th will be spent. On 
October 29th special trains will leave for Washington, where there will 
be a reception in the evening by the President of the United States. 
October 30th will be spent in Washington, and October 81st, November Ist, 
2nd and 3rd in Pittsburg. The main party will leave on November 4th 
for Cleveland, and spend Saturday and Sunday at Buffalo. Those who 
wish to stop at Albany to visit the General Electric Co.'s works, can do 
so, both parties arriving in New York on the evening of November 8th, in 
time for the steamer leaving for England on November 9th. During the 
stay in Buffalo the party will be taken to Niagara and given ample oppor- 
tunity to see the Falls. The party travelling entirely by day, will only 
have to take two or three meals on the trains; and it may be estimated 
that the total cost for the main trip will be £25. For the convenience of 
members desirous of visiting the St. Louis Exhibition, arrangements will 
be made for a limited number to leave Pittsburg for St. Louis and Chicago, 
returning to New York in time for the steamer leaving November 12th. 
This trip will necessitate three nights being spent in sleeping cars, and 
the approximate cost will be £35. 

A New Dynamo.—A dynamo of considerable interest is 
described by Herr W. Winkelmann in a recent issue of the 
Elektrotechnische Zeitschrift. The armature of the machine, 
which is made by Messrs. A. Leymann & Co., Schiittorf, 
according to a design patented by Herr Koppelmann, consists 
of laminated sectors, and resembles, therefore, a commutator, 
with the exception that the space between the sectors is not 
filled in with insulating material but with the armature wind- 
ings. Each magnet pole of the ordinary type of continuous- 
eurrent machine is replaced by a pair of poles of opposite 
polarity, so that the lines of force enter the armature at one 
end, then flow axially to the other end of the armature and 
from thence radially into the other field pole, thus completing 
the magnetic circuit. A number of such pole pairs are 
grouped around the armature, the polarities of the two poles 
forming one pair being reversed for alternate pairs. In order 
to get à summation of the E.M.F.s generated in the armature 
conductors, each conductor is laid along only one-half of the 
armature, and an E. M. F. is induced in this portion due to one 
pole only, which is, say, a north pole. In the centre of the 
armature the conductor is cranked, the cranked portion being 
laid in a peripheral groove in the middle of the armature, and 
leading to another pole in the next pair of the same polarity as 
before (i.c., a north pole), and the second axial portion of the 
conductor, therefore, induces an E. M.F. of the same direction 
as the first. The winding is then continued in the usual 
manner, and it will be obvious, upon reflection, that the 
difference between this and an ordinary winding consists in 
the shifting of one-half the length of the armature conductors 
relative to the other half. Tests are given of a continuous- 
current machine, the principal dimensions of which are: 
— Diameter of armature l6iin, double airgap 0°354in., 
number of conductors 398, size of conductor 1˙5mm. by 12mm., 
number of slots 100, number of pole pairs four, field ampere- 
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turns 3,150 per pole, total weight 2,340lb., armature iron 
322]b., and armature copper 1281b. When tested as a motor, 
with a current of 151 amperes at a voltage of 244°5 volts, a 
final temperature rise of 28:7?C. in the armature and 59°C. in 
the field coils was observed. The speed was 607-7 revs. per 
min. A separation of the various losses at full load resulted in 
thefollowing figures :—Copper 2,160 watts, hysteresis 260 watts, 
eddy current 440 watts, friction 420 watts, excitation 601 watts, 
brushes 100 watts; total, 3,981 watts. The tests indicated an 
efficiency of 89:2 per cent. In consequence of the deep air 
slote, the self-induction of the armature winding is small, and 
the brushes were left in the neutral line, without sparking 
occurring at any load. "The weight of the machine per kilowatt 
is 711b., but, as the armature was not loaded up to the tempe- 
rature limit, the author is of opinion that this figure might 
easily be reduced to 561b. 

Telephone Statistics of the United States.—Mr. W. M. 
Steuart, chief statistician of the Department of Manufactures 
in the Bureau of the Census, now part of the Department of 
Commerce and Labour, has just issued a preliminary report, 
of which the following is an abstract, on the telephone systems 
of the United States for the year ending December 31, 1902. 
This report, which is in line with those already issued in 
regard to street railways and the electric lighting industry, 
includes all commercial telephone plants, all mutual systems 
and all separate “farmer” or rural lines in operation during 
any portion of the year. It does not include, however, any 
single lines of an exclusively private character. According to 
the Electrical World of New York, the inquiry is the first of 
the kind as to the telephone ever undertaken in America, and 
has been extremely difficult on account of the rapidity of 
recent growth and the heterogeneous nature of the systems. 
The total assets of the entire American telephone undertakings 
reach $452,172,546. 


CONSTRUCTION, EQUIPMENT, &c. 


Number of systems.................. 4,151 
Miles of single wire 4,350,486 
Telephones of all kinds ...................... 2,315,297 
Number of subscribers 2,137,256 
Number of automatic pay stations 73,887 
Number of all other pay stations.............. 48,393 
Number of party lineeeeess 258,166 
Number of telephones on party lines .......... 886,152 
Number of public exchanges.................. 10,361 
Number of private branch exchanges .......... 7,883 
Manual switchboards, total number............ 10,842 
Common battery system eee 837 
Magneto system ............eeeee eerte 10,005 
Automatic switchboards................. ͥ̃ 54 
Messages or talks during year, total number....  5,070,555,345 
Local exchange ................ eee 4,949,850,491 
Long distance and toll .................... 120,704,854 
Total revenne KV. $86,825,536 
Total expenses (including taxes and fixed charges | 
except interest on bonds) .... ............. $61,152,823 
Dividends pe esr $14,982,719 
Interest on bonds $3,511,948 
Neg PT $7,178,046 


In addition to the reports obtained from commercial and 
mutual telephone systems, the bureau secured reports of 4,985 
independent farmer or rural lines having 19,965 miles of 
single wire and 55,747 telephones. These figures added to 
the totals for the commercial and mutual systems give a grand 
total for the continental United States of 9,136 systems and 
lines, 4,900,451 miles of single wire and 2,371,044 telephones. 
A number of commercial systems operate in rural districts, 
but combining the totals for farmer or rural lines owned by 
commercial systems, mutual systems and independent farmer 
or rural lines gives a total of 21,577 systems and lines, 
259,306 miles of single wire and 266,968 telephones operated 
exclusively in rural districts. In addition to the statistics 
presented above for the continental United States, reports 
were received for one commercial system in Alaska and seven 
in Hawaii, having a total of 4,732 miles of single wire, 2,493 
telephones of all kinds, 3,461,000 messages or talks during 
the year, $112,068 total revenue, $76,307 total expenses 
(ineluding taxes and fixed charges) and $25,858 paid in divi- 
dends, leaving a net surplus of $9,903. The final report will 
contain an analysis of the above totals and present detailed 
statistics by States and for other phases of the industry. This 
report will be in the nature of a full discussion of the subject, 
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in the manner of the reports that have been prepared and are 
also to be published in regard to electric lighting, street 
railways and electric manufacturing. 


Electric Towing on the Teltow Canal.—A report has recently 
been issued by the management of the Teltow Canal (Germany) 
relating to trials of an electric towing locomotive. An abstract 
of the report appeared in ZleLtrische Bahnen, from which the 
following particulars have been taken. The experimental 
permanent way, 0:8 of a mile long, consists of rails weighing 
45lb. to the yard, which are supported by iron sleepers, the 
gauge being 1 metre. Under the bridges the towpath is only 
4ft. llin. wide, but in the open the width increases to 6ft. 7in. 
The cross-section of the canal where the trials were carried out 
varied from 810 sq. ft. to 870 sq. ft. A small power station had 
been erected, which supplied thelocomotive with continuous cur- 
rent at 550 volts by means of two trolley wires. The locomotive, 
built by the Siemens-Schuckert Company, has a bogie in front 
and one free axle at the back, each of the two axles of the bogie 
being driven through double gearing by an 8 H.P. series motor. 
In front of the bogie is the motorman's cab, totally enclosed 
but glazed on all sides. Just behind the cabin is a winding 
drum, by means of which the towing rope may be drawn in or 
paid out. This drum is not rigidly fixed to its shaft, how- 
ever, but is connected with it through a friction coupling, 
which begins to slip whenever the pull on the rope exceeds 
2,5001b. The drum is driven by a 24 H.P. motor through 
worm gearing. From the drum the rope passes through an 
eyelet fixed to the top of an iron standard 8ft. 3in. high, 
placed directly over the free axle at the back of the loco- 
motive. This standard is pivoted at its base and may be 
raised or lowered, with the pivot as the fulcrum, by a 1 H.P. 
motor ; from the eyelet on the standard the rope passes to the 
barge. Of the total weight of the locomotive—+z.e., 64 tons 
5:6 tons are on the bogie. In certain trials which were con- 
ducted between October 14 and December 8, 1903, the 
following barges were used :—1. ‘‘Oderkahn,” 176ft. long, 
26:6ft. wide, weight empty 140 tons, draught, with a useful 
load of 440 tons, 5ft. 33in. 2. Berliner Masskahn,” 163ft. 
long, 24°2ft. wide, weight empty 100 tons, draught, with a 
useful load of 320 tons, 4ft. 81in. 3. Finowkahn I.,” 131ft. 
long, 15:1ft. wide, weight empty 60 tons, draught, with a 
useful load of 190 tons, 5ft. lin. 4. Finowkahn II.,“ 132ft. 
long, 15:1ft. wide, weight empty 50 tons, draught, with a 
useful load of 154 tons, 4ft. 5in. When running alone the 
locomotive consumed 4:5 amperes at a speed of 3:1 miles per 
hour and 8:5 amperes at about 6 miles per hour, the 
voltage being 550 volts in both cases. Trials with empty 
barges were then carried out, and it was found that when 
the rope was fastened to a tow-mast on the first barge in the 
usual manner, the steering was not effective enough to pre- 
vent the barges from being drawn towards the bank. In the 
following tests the towing rope was about 260ft. long, and the 
tow-mast on the barge was 13ft. above the level of the water. 
Experiments were carried out with one barge alone and with 
groups of two, three and four barges. The mean values of the 
results are as follows :—At a speed of 2:48 miles per hour the 
tractive resistance was about 1'9lb. per ton of useful load 
or 1:33lb. per ton displacement. The locomotive absorbed 
0:014kw. per ton of useful load or 0:°0112kw. per ton dis- 
placement, and the energy required. was 5:6 watt-hours per 
ton-mile of useful load and 4:4 watt-hours per ton-mile dis- 
placement. Ata speed of 2:8 miles per hour the corresponding 
figures are: 2:3lb,, 175Ib.; 0:021kw., 0°0155kw.; 6:85 watt- 
hours, 5:4 watt-hours. At the still higher speed of 3:1 miles 
per hour the figures are: 2˙98lb., 2°16lb.; 0-0284kw., 
0:0209kw. ; 4:02 watt-hours, 6:6 watt-hours. The locomotive 
efficiency at loads from 600 to 1,100 tons was about 65 per 
cent. It was observed that the tractive resistance increased 
by about 15 per cent. when the barges were near to the bank 
of the canal, while it decreased by about 10 per cent. when 
two boats passed each other at a speed of about 3:2 miles per 
hour. For shorter lengths of the towing rope than that 
adopted the tractive resistance increased and the steering 
difficulties were accentuated. The distance between the 
various barges did not appear to have any material bearing 
upon the tractive resistance. 
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THE INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


The ninth annual convention of the Incorporated Municipal 
Electrical Association opened in Derby on Wednesday. Yes- 
terday the Association met in Nottingham, to-day (Friday) 
the meeting is in Sheffield, and to-morrow (Saturday) the 
business meeting will be held in Derby. 


Wednesday, June 29th. 

The Association was welcomed by the Mayor of Derby 
(Councillor C. Boam, J.P.) and the chairman of the Electricity 
committee (Ald. Butterworth). Mr. T. P. Wilmshurst, borough 
electrical engineer of Derby, who is president of the Asso- 
ciation this year, then delivered his address. We give a 
verbatim report of the address on another page, and also com- 
ment upon it in our editorial notes. In the address, which 
was well received, Mr.: Wilmshurst criticised the uncertain 
policy of Parliamentary Committees, advocated the organisa- 
tion. of a lamp department in connection with municipal 
electric supply works, and laid stress on the necessity of 
improving the daylight power load, pointing out that motors 
for miscellaneous power purposes gave an even better load- 
factor than tramways. His announcement that there were 
250 single-phase motors at Derby, aggregating 1,300kw., and 
consuming 30 per cent. of the total units sold, was received 
with applause. Mr. Wilmshurst also called attention to the 
extraordinary divergence of practice of the various rating 
authorities, the item for “ Rent, rates and taxes ” in the costs 
sheet varying from 0:02d. per unit sold in one town to O'd. 
in another. The president concluded with an appeal to sup- 
port the work of the Engineering Standards Committee“ by 
judicious stifling of that natural desire for originality which 
smoulders in the breast of every well-regulated engineer." 

A vote of thanks was proposed by Dr. J. E. Panton (Bolton) 
and seconded by Ald. G. Pearson (Bristol) Mr. Pearson cor- 
dially endorsed what Mr. Wilmshurst had said about the 
vacillations of Parliamentary Committees, and suggested 
sarcastically that in some cases the learned counsel engaged 
might just as well settle their differences by tossing up. 

Mr. C. E. C. Shawfield (Wolverhampton) then read in 
abstract his Paper on the surface-contact system at Wolver- 
hampton. He also explained the system with the aid of 
magic lantern slides, and showed on the screen some photo- 
graphs of overhead wires evidently taken with the object of 
emphasising their unsightliness. The Paper is printed in full 
elsewhere in this issue. Mr. Shawfield's 21 years' expe- 
rience with the Lorain surface-contact system lead him 
to consider it even safer than the overhead trolley system, 
the only deaths resulting from live studs having been 
those of a sheep and a dog. The cost of maintaining 
the track is not excessive, and the main objection to the 
system, in Mr. Shawfield's opinion, is the extra consump- 
tion of energy required for working the circuit-closing 
mechanism in the stud and for carrying the extra weight of 
the skate and its accessories on the car; and, of course, 
the first cost of the line equipment is also far greater than 
that of the overhead system. The discussion was opened by 
Mr. J. H. Rider (London County Council tramways) who 
severely criticised the surface-contact system and the Paper in 
an amusing speech, and particularly criticised Mr. Shawfield’s 
statements about the defects of the overhead system. He 
wound up by quoting a statement to the effect that Wolver- 
hampton had the quickest service of tramways in the country, 
as the drivers of horse-driven vehicles were careful to keep 
clear of the track owing to the possibility of the contacts being 
charged, and repeated the fable of the tail-less fox, which he 
left Mr. Shawfield to apply as he would. Mr. Wetmore (of 
the Lorain Steel Co.) defended the surface-contact system, 
stating that the failures in Paris, which had given it a bad 
name were due to the use of mercury in the Diatto system 
employed there, and the insufficient strength of the top cover 
of the contact-box. Mr. F. C. Raphael protested against the 
exaggerated photographs of overhead work that had been 
exbibited. Mr. J. F. C. Snell (Sunderland) asked several 


questions, which were replied to subsequently by Mr. Shaw- 
field. Finally, Mr. Stanley Clegg (Lincoln) stated that it had 
practically been decided to adopt the G.B. surface-contact 
system at Lineoln, in which old cathedral town there were 
wsthetic objections to overhead wires. Mr. Shawfield made a 
spirited reply to the discussion, showing considerable skill in 
meeting Mr. Rider's criticisms and reminding Mr. Rider that 
there was another fable about a fox in connection with certain 
unripe fruit. We report the discussion fully in another column. 

A Paper by Mr. A. J. Cridge, assistant engineer at the Sheffield 
electricity works, on “ The Organisation and Management of 
a Central Station Meter Department” was then taken as read. 
The Paper described the systems the author advocated in the 
work of a department for the testing, reading and maintenance 
of the meters, and also the testing of installations, lamps and 
instruments, and the replacing of fuses, which is apparently the 
work of the same department at Sheffield. The meters being 
single-phase, a 10kw. transformer supplies the current for 
testing, the arrangements being such that a large current at 
low pressure is passed through a number of meters in series, 
while the pressure coils of the meters are supplied from 
à separate pressure circuit. This, of course, means a con- 
siderable saving over the method still frequently employed 
for testing the meters with their actual fullload. The number 
of revolutions of the meter disc are timed, the maker's figures 
for the gear ratio being accepted. The last part of the Paper 
dealt with the somewhat complicated organisation of the meter 
reading and consumers’ accounts department, the methods 
adopted in inspecting house wiring, attending to complaints, 
and similar matters. 

Mr. J. Christie (Brighton), who opened the discussion, con- 
sidered the subject important, as the difference between the 
number of units generated and sold was far greater than could 
really be lost in the network. He disapproved of the meter ' 
department inspecting installations, and approved of the card 
system. Mr. J. Dick (Reason Mfg. Co.) deplored that there 
was no English book on meters, and emphasised the impor- 
tance of meter accuracy, urging engineers to buy none but the 
best meters. Mr. Venner regretted that Mr. Cridge condemned 
meters with commutators, but pointed out that the prepayment 
meters alluded to in the Paper had commutators. Mr. Chamen 
(Glasgow) had found some difficulty in obtaining meters with 
cyclometer dials, although Mr. Cridge had referred to the wil- 
lingness of makers to supply these. At Glasgow he preferred 
to employ meter readers distinct from the testing department. 
The gas department at Glasgow had had trouble on account ot 
theft from prepayment meters, so he had thought it wiser not 
to make use of them. Mr. Cawthra (South Shields) said that 
he was not surprised at Mr. Cridge finding it necessary to 
employ a staff of 14 if he changed a consumer's meter every 
two years. Mr. Brydges (Eastbourne) had had trouble with 
prepayment meters with commutators, and described a com- 
pact portable accumulator battery for testing. Mr. G. 
Wilkinson (Harrogate) thought Mr. Cridge’s meter department 
over-staffed. At Harrogate, 1,300 meters were looked after by 
a testing superintendent, two boys and a meter reader. Mr. 
Cridge then replied briefly, stating, in answer to questions, that 
his department dealt with about 2,600 consumers and 3,200 
meters. 

In the afternoon, excursions were made to Chatsworth House 
and Haddon Hall by the kind invitation of the mayor and Cor- 
poration of Derby. The weather was gloriously fine and the 
excursions were thoroughly enjoyed. 


Thursday, June 30th. — 

After welcoming speeches by the Mayor of Nottingham 
(Councillor A. Page, J.P.) and Alderman Sir John Turney 
(Chairman of the Electric Lighting Committee), gracefully 
acknowledged by Mr. Wilmshurst, Mr. S. L. Pearce, the new 
city electrical engineer of Manchester, read in abstract his 
Paper on “ Polyphase Sub-Stations.” The author disclaimed 
any intention of putting forward original matter, but gave an 
interesting review of the subject, explaining the good and bad 
points of the various methods of sub-station design. Taking 
a 6,500-volt 220kw. machine as an example, the costs of an 
asynchronous motor-generator, a synchronous motor-generator 
and a rotary converter (exclusive of its stationary trans- 
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formers) worked out to £6:1, £5°5 and £38 per kilowatt 
respectively, the floor space occupied by the rotary being 
also considerably less. Mr. Pearce also referred briefly 
to a modified motor-generator consisting of an induction 
motor whose rotor is connected to the armature of 
the continuous-current machine it drives—a device which, 
it is claimed, combines the advantages of the induction 
motor-generator and the rotary converter. A more detailed 
description of this machine would hive been useful The 
various types of stationary transformer and switchboard were 
also considered, and drawings and descriptions were given of 
the new motor-zenerator sub-stations in Manchester. Inci- 
dentally, Mr. Pearce raised the question as to whether separate 
high-tension lighting and traction bus bars were necessary, as 
he had found that the varying traction load did not interfere 
with the steadiness of the lighting voltage. After detailing 
the various methods adopted for starting rotaries and synchro- 
nous motor-generators, he described an alternative method in 
which à compensator is used to reduce the main voltage by 
50 per cent., and the decreased voltage is employed for start- 
ing, the machine being switched over from the half-voltage to 
the full-voltage ‘bus bars when it attains full speed. He also 
described the A.E.G. equaliser arrangement employed for 
balancing at Manchester. Summing up, Mr. Pearce recom- 
mended rotaries at 25 ~ for traction, synchronous motor- 
generators at 50 ~ for “mixed” lighting and traction, and for 
a continuous-current lighting and power system, as a rule, 
some synchronous and some induction motor-generators. 

The discussion was largely directed to the relative merits of 
rotary converters and induction motors. Mr. E. T. Ruthven- 
Murray (Willesden) had come to the conclusion that the 
reputation for want of stability which had been given to 
rotaries was not justified. He himself had been running 
rotaries at 25 ~ for lighting for 12 months, passing 500,000 
units through them without trouble. He also instanced the 
Isle of Thanet Tramways, where 50 w rotaries had been 
employed successfully for two or three years. Mr. J. H. 
Rider (L.C.C. tramways), on the other hand, far preferred 
induction motors, and dwelt on the difficulties with 
rotaries or synchronous motor-generators owing to having 
to stop all the machinery, re-start it and synchronise 
it if the supply were interrupted for half a second even. Mr. 
Ruthven-Murray also spoke on the methods of voltage regula- 
tion, and recommended cutting windings in and out of the trans 
former primaries rather than employing induction regulators 
He balanced by connecting to the middle wire the centre of the 
star-connected secondary feeding the rotary, and had thus dealt 
with 75 per cent. out-of-balance current on a 100kw. machine. 
Mr. S. Z. de Ferranti deplored the increasing complication in 
distributing systems as exemplified by the Paper, and once 
more expressed his devout belief that we should return to 
simple single-phase working. Mr. C. H. Wordingham ex- 
pressed his surprise at the difference between the cost of 
using three single transformers and a three-phase transformer 
—viz., £1:4 per kilowatt in the former case and only £0°8 in 
the latter case for oil-cooled transformers. Mr. J. H. Highfield 
(Metropolitan Electric Supply Co.) supported Mr. Rider in 
putting reliability above everything, this being in his case 
particularly important, as he was competing with a company. 
Mr. Hadley (The Electrical Co.) spoke briefly, mentioning 
incidentally that an objection to induction motor-generators 
was their noise, a point to which Mr. Pearce, who uses 
motor-generators made by Mr. Hadley's firm, cordially 
agreed. Mr. V. A. H. McCowen (Belfast) asked what was the 
all-day efficiency of the sub-stations, and was informed by Mr. 
Pearce that it was from 75 to 76 percent. Inm his reply to 
the discussion Mr. Pearce also stated that he had had no burn- 
outs due to supplying the stators of motor-generators at the 
unreduced high pressure, a fact which Mr. Ruthven-Murray 
had appeared to doubt, as makers showed some reluctance in 
supplying small 'motor-generators to take this high pressure. 
The discussion was very long, and raised a number of other 
highly-interesting technical points; we shall publish a full 
report of it in an early issue. 

Mr. H. Faraday Proctor (Bristol) then read in abstract his 
Paper on the Bristol fire, briefly describing the circumstances, 


as already reported in our columns, and mentioning the safe- 
guards which he was adopting in reconstructing the switch- 
board. Several hypotheses as to the cause of the fire were 
put forward during the discussion. Mr. H. Kilgour (Chelten- 
ham) thought that it was occasioned by the machine fuse 
blowing. Mr. G. H. Cottam (Hampstead) had had experience 
of fires due to the fuse boxes not being full of oil, but Mr. 
Proctor assured him that in this case the boxes had been 
inspected before the occurrence and were quite full. Mr. L. 
Andrews did not believe in the electrostatic leakage explanation 
to which Mr. Proctor appeared to incline, and suggested that the 
first cause of the fire was a failure on a feeder outside followed 
by adangerousarc on the generator fuses, and Mr. H. W. Clothier 
agreed more or less with Mr. Andrews. Mr. C. H. Wordingham 
emphasised the importance of not employing any inflammable 
material near the switchboard. He particularly objected tq 
the use of an impregnated cover round the armouring of the 
cables, and suggested a copper instead of a lead sheath, as 
having a higher melting point. Councillor Irwin · Dublin) 
and Mr. G. Wilkinson (Harrogate) also spoke. Mr. Ferranti 
wound up the discussion by thanking Mr. Proctor and others 
for the generous attitude they had adopted towards his firm 
in the matter. He was quite prepared to believe that the fuses 
failed, and that this was the cause of the fire. He pointed out 
that the cellular form of switchboard was quite thrown away 
if there were combustible material near it, and suggested the 
use of compressed glass blocks as flooring instead of rubber 
mats. He mentioned that cellular switchboards had been in 
use in the substations of the London Electric Supply Cor- 
poration for 14 years, and that there had been no accident of 
any sort from them there. Mr. Proctor replied briefly, and 
the meeting adjourned. 

In the afternoon visits were made to the Nottingham elec- 
tricity stations and refuse destructors, Trent Bridge car depot 
and repairing shops and the Loughborough works of the 
Brush Electrical Engineering Co. The Association dinner, 
followed by a smoking concert, was held in the evening. 


Accumulator Locomotives for Shunting Purposes.—Accord- 
ing to Herr A. Passauer in Elektrische Bahnen, an electric loco- 
motive built by Messrs. Siemens and Halske has been doing 
shunting work at the Oberhausen railway inspection works of 
the German State Railways since June of last year. The loco- 
motive, which weighs complete about 263 tons, rests on three 
pairs of wheels, the outer pairs of which are driven by series 
motors through a single-reduction gear of the ratio 1:4:5. The 
motors are guarded against excess currents by am automatic 
cut-out and fuses. When loaded with 72 tons, the locomotive 
attains a speed of about 10 miles per hour, and has, with the 
same load, an acceleration of about 0°46ft. per second per second. 
The complete motor equipment weighs just over 4 tons. The 
car body is built up entirely of steel, the motor man’s cab being 
in the centre and the accumulator compartments being fore 
and aft of this. A battery of 200 cells, in boxes made 
of a special vulcanite is distributed in equal parts in the two 
compartments. Each cell has a capacity of 184 ampere-hours 
when discharged in two hours. "Twenty cells, forming one 
group, are built into wooden boxes, which have a coating of 
an acid-proof insulating material. These groups are further 
insulated from one another and from the locomotive by porce- 
lain insulators. Lead strips are used as connectors from group 
to group. In the cab is a small controller, by means of which 
the battery is split up into five parallel groups for charging. 
After this has been done from the 110-volt supply, the groups 
are again connected in series, the voltage of the battery then 
being from 360 to 410 volts. A set of voltmeters and ampere- 
meters is fixed in the cabin, so that the process of charging, 
discharging and testing can be intelligently followed by the 
man in charge. The battery, which weighs complete 10 tons, 
is charged with constant current, the regulation being carried 
out by a variable series resistance. A hand brake and electric 
brake are provided, and the speed of the locomotive is governed 
by a series-parallel controller. 
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‘THE NORTH-EASTERN RAILWAY AND CARVILLE POWER HOUSE. 


Less than two years ago the North-Eastern Railway Co. 
invited tenders for the complete electrical equipment of about 
37 miles of standard gauge railway, mostly of double track, in 
the neighbourhood of Newcastle-upon-Tyne ; to-day a regular 
service of electric trains is running on the lines referred to. 
Although the railway is an old one, the directors have shown 
by their action that they are none the less fully alive to the 
advantages of electric traction, both from the point of view of 
the shareholders and the travelling public. Their decision has 
been hastened by the serious competition of electric tramways in 
and around Newcastle, and they have recognised that the only 
remedy was to fight the competition on its own grounds and 
with its own weapon. Hence the “electrification.” The days 
of steam traction for local traffic are past and gone, as is also 
evidenced by the adoption of a petrol-electric motor coach 
running ona portion of the line which has not been “electrified.” 

The question of the supply of energy was very carefully 
gone into, and, after viewing the matter from every possible 
aspect, it was finally decided not to erect a separate power 
station but to purchase energy from the Newcastle-upon- 
Tyne Electric Supply Co. This company, in addition to 
supplying electric light in Newcastle, furnishes power to a 


large number of Tyneside factories, being, in fact, by far the. 


largest electric power company in operation in this country. 
A full description of the company’s works up to the summer 
of 1901 will be found in The Electrician, Vol. XLVII., pp. 
319, 359 and 397. During the past three years the number 


of connections to the. Neweastle Supply Company's mains has. 


increased at a phenomenal rate, and although the plant at 
Neptune Bank has been again and again extended, yet the 
company soon perceived that it would be quite inadequate 
within a very short time. Added to the fact that their 
lighting and power load was being augmented week by week, 
there was the question of the supply to the North-Eastern 
Railway, this in itself being no inconsiderable undertaking. 
The result of this chain of circumstances was the decision to 
erect a large station on the riverside at Carville, and it is our 
era purpose to describe this station in some considerable 
etail, having regard to the fact that it possesses many 
features of originality, and may be looked upon as the 
newest, and perhaps the finest, specimen of electric power 
station design at present existing in this country. Although 
a certain amount of the energy taken by the North-Eastern 
Railway is at present supplied from Neptune Bank, which 
runs in parallel with Carville, the bulk of it emanates from 
the latter station, and we believe it to be the intention of 
the Supply Company to supply all traction current from 
Carville in the near future. B mE 


CARVILLE POWER HOUSE. 
The buildings of the Carville generating station are con- 


structed of steel framework filled in with corrugated iron, and 


are so designed that they may be extended, the temporary 
ends and sides being suitable for re-erection. On entering the 
engine room, one is struck by the very fine lighting effects 
which have been obtained. Doubtless this is due in. some 
measure to the absence of tall reciprocating engines—a point 
that might be made more of by the advobates of turbines— 
but it is principally due to lofty construction and admirably- 
arranged glazing of the roof. The corrugated iron has been 
painted a yellowish white, and the front of the switchboard, 
which occupies one entire side of the engine room, is painted 
a pure white. It was not easy to make the boiler house light- 
ing so great a success, and artificial illumination has had to be 
resorted to; it is proposed to paint the fronts of the boilers 
and all surfaces white, so as to effect some improvement in 
this respect. During the hours of darkness arc lamps are 
employed in both the boiler house and engine room, and 
incandescent lamps are also fixed in numerous positions. 
Boiler House.—There are 10 boilers of Messrs. Babcock and 
Wilcox’s marine type, fitted with chain-grate stokers. Each is 
capable of evaporating 20, 000lb. of water per hour under 


normal conditions and 28,000lb. when forced. These figures 
hold good when the feed-water is at a temperature. of 100*F. 
The working pressure is 200lb. per square inch above atmos- 
e and steam at the turbo-alternator stop valve is super- 
eated 150?F. Coal is taken directly to the bunker from the 
North-Eastern Railway siding by means of an electric loco- 
motive running on an overhead siding. This locomotive takes 
continuous current from an overhead conductor by means of 
a bow collector; it is capable of hauling a load of 50 tons, 
exclueive of its own weight, up a gradient of 1 in 25 at a rate 
of 4 miles per hour, and 1s equipped with two 75 H.P. Westing- 
house motors. 
Before passing to the bunkers, the waggon carrying the coal 
has to pass over a weighbridge, which is operated electrically. 


This weighbridge is an exceedingly ingenious piece of appara- 


tus; the waggon to be weighed is brought down by the 
locomotive to a small hut containing the steelyard and motor 
equipment, and on starting the latter quite a number of 
operations are performed automatically and simultaneously. 
A steel platform rises between the rails and, coming under the 
flanges. of the wheels, lifts the waggon bodily from the rails 
and places it upon the knife edges. At the same time stops 
are caused to rise, thus preventing the waggon running off the 
platform in either direction, and a danger signal is hoisted on 
the roof of the hut. The weighing machine works on the 
ordinary steelyard principle, and may be operated by hand 
in the event of anything going wrong with the motor. By 
placing a card in a slot and pressing a handle the weight is 
automatieall recorded. On reversing the motor, all the 
functions are carried out in the reverse direction—the platform 
sinks, the stops disappear and the danger signal changes to 
“clear.” * TP 

After being weighed the truck is taken along a railway 
track which runs over the bunker and.discharged. There is 
only one coal bunker, which i$ built up of steel plate, and is 
95ft. in length by 22ft. wide and 14ft. deep. It is divided 
into five equal compartments by steel plate partitione, and has 
a capacity of 1,200 tons. The bottom plates of the bunker 
compartments are arranged to form hoppers, at the bottom 
of which cast-steel mouthpieces are provided. On passing 
from the bunker to the boiler stoker. hoppers the coal is 
automatically weighed. The fuel now being used is 
Northumberland small coal, having a calorific value of about 
11,000 B.Th.U. and the price paid for it is 5s. 9d. per ton. 

Two main flues are supported above the boilers on stee} 
girders, and each is capable of carrying off the products of 
combustion from five boilers. These flues carry the gases to a 
steel-plate chimney, 60ft. high above the flue level and 14ft. 
in diameter. Induced draught fans have been installed, but 
a natural draught by-pass is provided as a stand-by and for use 
when the fans are not demanded by the conditions of load. 
Under each boiler there is an ash-pit door which opens auto- 
matically and discharges ashes to the ash conveyor at regular 
intervals. The scrapers of the Green economisers are electrically 
driven. 

At the end of boiler house next to the engine room there 
is a platform upon which are installed three boiler feed pumps 
of the Woodeson type, built by Messrs. Clark, Chapman & Co.- 
Each is capable of delivering 150, 000lb. of water per hour 
against the boiler pressure of 200lb. per square inch. The 
special feature in connection with the feed pumps is the fact 
that no oil is used for cylinder lubrication ; no rings are fitted 
to the pistons. Although this is rather a wasteful arrange- 
ment as far as steam is concerned, owing to the clearance 
between the piston and the cylinder, yet the advantages gained 
by the resultant elimination of the oil outweighs any loss in 
economy. Moreover, it must be remembered that the main 
exhaust from the turbines is also free from oil, and hence 
there is no necessity for oil-separating apparatus. In fact, 
no cylinder or steam lubricant of any kind is used in any 
part of the works, the steam to the feed pumps being taken 
direct from the boilers by a special main as saturated steam 
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without passing through the superheaters, in order 
may provide its own cylinder lubricant. 

The exhaust from the feed pumps is taken through a spiral 
coil in the hot well, where it is condensed and taken to a drain. 
tank into which all steam traps also discharge. The water from 
the drain tank, including, as it does, all drain water and the 
feed pump exhaust, is returned by a small centrifugal pump 
to the hot well. There is an overflow from the drain tank to a 
bilge tank, but normally the centrifugal pump is kept running 
constantly for the purpose of returning the contents of the 
tank to the hot wells, of which there is one to each unit. The 
feed pump suction is, of course, ordinarily taken from the hot 
wells, the water piping system is so arranged that the feed 
pumps may draw from four sources of supply—viz., the hot wells, 
the reserve feed water tank, the town mains and the river water 
tank. The reserve feed water tank has a capacity of 30,000 
gallons, while the river water tank is about one-tenth this size. 
The latter is provided in order to secure a supply of water should 
the town supply fail for any length of time, and in order to 
provide water over the whole station for cleaning and washing- 


that it 


Fic. 1.—ENoGing Room aT 


down purposes. For the water service to the station buildings 
there is a ring main from one tank to the other, so that either 
supply of water may be used for any particular purpose or for 
every purpose. Normally, the make-up water to the hot 
wells is taken from the town main through the reserve water 
tank, this arrangement being adopted to prevent, if possible, the 
ball valve freezing up in one position. In order that the 
engineer may know when the town supply fails, the make-up 
is ordinarily taken from a facing about 10in. below the top 
level of the water in the tank, but it may be taken from either 
the top or the bottom of the tank. By this arrangement there 
is always a full reserve feed tank of water to evaporate before 
adopting the alternative of using river water. 

Each feed pump is sufficient for five boilers on one boiler- 
house section, so that there is one spare when both boiler- 
house sections are in full working order. As has already been 
mentioned, the pistóns are solid and lubricated by saturated 
steam, and to ensure their proper working one man is employed 
exclusively for looking after them and observing the level of 


the water in the boilers. For this purpose, an iron gallery 
has been built all the way round the interior of the boiler 
house, so that the attendant may be able to observe the gauge 
glasses with a minimum of inconvenience. Four boilers are 
normally sufficient for a single generating unit, the fifth 
boiler of each section being spare, so that it is always possible 
to have a boiler laid off for cleaning and inspection. All 


steam pipes and bends are of solid drawn mild steel and the 


flanges of forged steel. 

As will be seen from the plan of the buildings, the boiler 
house lies at right angles to the engine room, a separate chim- 
ney being used for each complete boiler house. With this 
arrangement long lengths of steam piping are avoided and each 
battery of boilers is arranged opposite the generating set which 
it feeds in the turbine room. The station is thus divided into 
what are practically complete and independent sections or 
units, each section or unit being capable of working indepen- 
dently of its neighbour, they being connected at only three 
points — viz, the coal bunkers, the main bus bars and the 
circulating water system. At present, however, the two 
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CARVILLE Power STATION. 


batteries of boilers are connected by a ring steam main from 
which either saturated or superheated steam is taken to the 
turbines ; but thz batteries may be isolated from each other 
by means of valves. 

Engine Room.—The present capacity of the engine room is 
12,000kw., made up by two 2,000kw., and two 4,000kw. turbo- 
generators of Messrs. C. A. Parsons & Co.'s manufacture, the 
stcam consumption being guaranteed less than 18lb. per kilo- 
watt for the large sets and 191b. per kilowatt for the small sets. 
These figures, it may be mentioned in passing, have actually 
been obtained under working conditions. Mesers. Parsons' latest 
improved type of turbines are installed, forced lubrication to 
the bearing being employed, with arrangements for water 
circulation. Mechanical governors are provided, which allow 
the normal speed (1,200 revs. per min.) at any load up to 
maximum load to be varied by 5 per cent. The adjustment 
of the governors may be effected either by hand at the 
turbine or by electric control at the switchboard. At present, 
the practice is to make preliminary adjustments on the 
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machine and finally to bring it to exact speed by means of 
the electric control. This latter device was designed by 
Messrs. Parsons, the ratchet gear being operated by a solenoid, 
the current for which is taken from the station battery. The 
steady speed of the turbines is specified not to vary more 
than 3 per cent. between no load and normal load, and not 
more than 5 per cent. between no load and maximum load, 
and when running at maximum load the variation of speed 


it has been considered necessary to lace all the blades in the 
high as well as the low-pressure chambers and on both the 
stator and the rotor. In the case of the low-pressure blades, 
which are 8in. long, lacing is effected in the ordinary manner 
by means of wire at the ends and also half-way down the 
blade. The lacing of the other blades consists of a ring of 
metal of the same material as the blades brazed on to the 


1. — 


` Feed! Pump’ 
Economiisers ath 


Discharge 


blades. A cross-section of the ring measures zin. square, and 
ERS 
-— im ANLC NN. AT. 


Bus Bar | 
Gallery 


Bus Bar | 
Gallery 


Feed Pump 
. -7 Suction 


Switch 
Gallery 


1 2000 Kw 
Y PON ra Turbo-Alternator 


eee di, NN RN 
Boiler Blow-off Ash Trench Drain Water Service 
> Air Pump. r+ 
Discharge 
ELEVATION r Air Pump Vacuum & Water 
Reserve Town | ^. Service Pump 
Water Tank > -N River Water Tank 
| , 
\ 75 
Town Suppl P, ey 
Scale of Feet. "OT To Test Pond hp % 
10. 20 a 40 DO G0 30 €90' 90 d)0 — uoa rib -—— nnn mmr 
j e 
Test Weigh Tank Bilge sols 
7 * 2000 Kw 
— Turbo- Alternator 
Water Service Manhole pe 
p— Áo ———É iue Re E : TM : 
à Bye-Pass >> SSS SSS SSS — . 
NI c fa -- - — f — — — = "c — di 
Vue Ja — . p~ 7—731 tik — y ^ 
* ///s E 1 aji , ; E Boiler i li - 
mr | - <Economisers> — Biow-off Marine Type Boilers 4i 2000 Kw 
| ‘ i j "Lad! il T ! ——— : s Turbo-Alternator ul 
- — -- - > k " " t 1 
| j P Feed Pump Discharge ! Exhaust. H E w 
— ^1 - i3 
= I — ES ry ig 23 
c aught, Fl : 
` ‘otra Draugh ue i l Air & Lift Pump 1 O 
Chimney Fan } 12 Steam fi I 
: : ; m Feed Pump F o1 > 
N -x | Feed Pump Discharge - Suction Ri "! ry 1 ^ 
- — —— 8 2 O 
Feed Pump Discharge q — 
" = "3 A roe rer yy? T Y 1 — 
: AK ~ d He 1 H " n 3500 Kw 
? i x " ' , 1 i n l 
AEogonomisers< | 4 I:i] Steam fi M 1 Type Biers Geer Turbo- Alternator z 
, a 7 4 i ; 
— =] 
Bye-Pass : — — > = : 
t > ae sran —ů —75;r—r wes afi v x — LL. didus. TULLIT NLIS IT LOE SS OO ERR YS 


Water Service 


t Tube Cleaning. HP Water 


PLAN 


_} Exhaust 


| Exhaust 


Feed Pump |l 
Discharge | 


Town Water 
Reserve Tank 
mr- 


r 
Water Service 


i 
i: 
i * 


* * ” 
Bilge Tank 


END ELEVATION. 


when seven-eighths of the load is thrown off must not exceed 
6 per cent. Under ordinary conditions of steam pressure and 
vacuum the large turbines are each capable of dealing with 
5,000kw. for one hour or 5,500kw. momentarily ; the corre- 
sponding figures for the smaller machines are 2,300kw. and 
2,500kw. In addition to the ordinary governors mentioned 
above, mechanical safety governors are provided, which cut 
off steam when the speed rises to 1,400 revs. per min., and 
vn may be operated by hand both at the floor and basement 
evel. 

Hitherto all Parsons turbines have been made with the 
blades laced together for mechanical strength in the low- 
pressure chambers only, but in the 4,000kw. sets at Carville 
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Fia. 2.—GENERAL ARRANGEMENT OF PLANT at POWER STATION, SHOWING 
Pree CONNECTIONS. 


it is brazed to each blade in succession, recesses being cut for 
this purpose. 

The alternators are of the revolving field type, directly 
connected to the rotor shaft of the turbine. At normal speeds 
they generate three-phase current at 5,750 volts and 40 ~ per 
second. For excitation purposes a two-pole continuous current 
machine is mounted upon the end of the shaft remote from 
the turbine, its armature being connected to the field windings 
of the alternators without the interposition of any regulating 
rheostat. The field of the exciter is separately excited from 
the battery or from a motor-generator at 100 volts, and the 
regulating rheostats are inserted in this circuit. The E. M. F. 
of the exciter armature is 100 volts. It is interesting to 
observe that carbon brushes are employed on these exciters, 
and that, up to the present, they have not caused the slightest 
trouble. In the event of any exciter breaking down provision 
is made for exciting the fields of the main generators with 
current from a motor-generator. Regarding the alternators 
themselves, there is practically nothing to add to. what has 
already been said, as they are machines of standard type, 
supplied under ordinary conditions as to regulation of voltage 
and temperature. 

A special feature in the design of the turbine room is the 
arrangement which has been adopted whereby the overhead 
travelling crane may handle any portion of the main or 
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| 
auxiliary machinery although the condensers and air pumps ' be ascertained, without special arrangements, at a few moments” 
are on a lower level than the main units. There is no base- | notice. Circulating water for the condensers is obtained from 
ment, both main units and auxiliaries being placed on the | the River Tyne, a pump house being erected on a jetty at the 
floor which is level with that of the boiler house. The turbines | riverside for this purpose. The present equipment of the 
are mounted on concrete blocks to allow room for the con- | pump house consists of two centrifugal pumps driven by three- 
densers below them and access is given by means of galleries. | phase motors, energy for which is conveyed to the pump house 
Thus everything is in daylight and within reach of the crane. | by means of an overhead line. Either of ihes pumps is sufficient 
This arrangement works admirably in practice and possesses | for 8,000kw. of plant, so that a single pump is capable of sup- 
the additional advantage of low capital cost. Thesteam piping plying circulating water for the condensers of two generating 
calls for little comment except with regard to the extremely | sets. The discharge circulating water main is carried to the 
large bends by which the turbines are connected to the main river and buried beneath low-water mark, so that advantage 
steam range. These bends have a very large radius and have | of the atmospheric pressure is obtained in lifting the con- 
been inserted to prevent any strain on the turbines, which densing water. The power required in these circumstances is 
might have serious consequences, owing to the expansion and ' theoretically, therefore, only that necessary to overcome the 
contraction of the pipe work. The plan of the station (Fig. 2) friction of the pipes, without, as is usually the case when the 
shows these bends very clearly. outlet of the condensers is open to the air, having to lift the 

Each turbine is provided with a surface condenser situated required amount of water in addition to the pipe friction. 

immediately beneath it, together with a “ vacuum augmentor,” In the engine room there is also a 40-ton overhead travel- 
an arrangement adopted by Messrs. C. A. Parsons & Co., by ling crane by Messrs. Craven Bros. Provision is made for a 
which the waters from the condensed steam and the suspended clear lift of 40ft. and an auxiliary crab is provided capable of 
vapour are taken separately from the condenser chamber, thus ' lifting 10 tons, it being possible for this to travel trans- 
enabling a slightly higher vacuum to be obtained (The Electrician | versely independently of the main crab. The crane is driven 
of May 27th, p. 221). The air-pumps are of Messrs. Parsons’ | by three-phase induction motors of the British Thomson- 
three-throw type, a plunger pump being fitted on the extension | Houston Co.'s make and is operated by a single attendant 
shaft of each pump for lifting the water from the air-pump dis. | from a cage fixed at one end of the cross girders. Blocks and 
charge to the hot well. These are electrically driven by three- | hooks are fitted with ball bearings. All three motions of the 
phase motors. An interesting point in connection with the con- | crane are performed by the aid of a single motor, but the 
densing apparatus is the fact that the air-pump discharge may | auxiliary crab is provided with a separate motor. The latter 
be diverted. from the hot well to a weighbridge and tank. By | hoists at a speed of 25ft. per minute and the main crab at 4ft. 
this means the steam consumption of any generating set can | per minute. (To be continued.) 


ELECTRICAL PLANT AT HEYSHAM HARBOUR. 
(Concluded from page 387. ) | 


Before entering into the details of the 5 instantly by pulling over the handle, the only revolving parts 
= will 5 a ees and capstans employed. Fig. 10 is which have to be brought to rest being the barrel and brake 
rom a photograph of one of six 5-ton wharf cranes, which | drum, which have comparatively small inertia and do not 
td Mur ee oe Stothert and Pitt, as sub-contractors | revolve at an excessive speed. But the great gain in speed is 
to the British Westinghouse Co., whose motors and switches ; in lowering, which can be performed at a vastly greater speed 
are employed in them. Fig. 9 shows the gear of the crane | than is possible by a reversible motor, there being a perfectly 
in elevation and plan, the most interesting part of which is free run out under the control of the foot brake. Moreover, 
the lifting gear. For this Messrs. Stothert and Pitt’s “ free ‘lowering can be commenced instantly without perceptible 
barrel ” arrangement is adopted, in which the lifting barrel is pause from lifting at full speed; the lifting armature can 
5 xiu d 2 Ko Eae but der 3 upon ue "eue | 5 to 1 with 5 Lets UE M s 
I isce oy a “coil” friction clutch. By | of lowering and then come to rest quietly without shock. 
this means the 5 9 0 ys in one direction and | further advantage that will appeal particularly to the electrical 
is never reversed. e barrel shaft carries the main spur | engineer is that the motor does not take excessive current 
wheel rigidly keyed on to it, and this spur wheel gears at starting, the curve of current being almost a horizontal 
. by ag Pup Mas the 5 o the | ma l — E 
armature spindle of the lifting motor. e hand lever no-voltage release is also , 80 that the lifting drum 
actuating the lifting controller also actuates an electric is held and the controller thrown back should the supply fail 
5 cee Que ue epp 5 ae | 15 an 1 An 5 5 9 5 eu Mode 
a g suc at on moving the lifting handle , The curved lever seen at the end of the jib in Fig. 10 is thrown 
forward from the off position, current is switched on to | back when the hook rises against it and a cord is pulled which 
the solenoid, the clutch is put into gear and the lifting motor , releases a trigger and allows the weight to fall under the 
started simultaneously; after the clutch is in gear, further | influence of a dash-pot, putting on the brake and stopping the 
movement of the lever cuts out resistance 4nd speeds up the | lifting motor, leaving the load suspended. The brake also is 
motor. There are only two working handles, one for lifting | interlocked with the controller so that current cannot be given 
and one for slewing, and there is a treadle for the mechanical to the motor until the brake is free. The gantries of the 
Ere ee working of the crane is as simple as that rm s 19 8 with steel 1 and T pare IUE gear 
. is fitted. e cranes revolve on rings of live rollers whic 
One advantage of the “free barrel” arrangement is the large | run between cast-steel roller paths. 
1 a Vase rt DE both in lifting and lowering, and The cranes are worked by series motors of the traction type, 
the reduced liability of accident to the motors owing to a 40 Hl. P. for lifting and a7 H.P. for slewing, and the speeds 
their being non-reversible and the impossibility of suddenly | are 100ft. per minute for lifting and 400ft. per minute at the 
peer V x versie NAM ware bas te Dateien io desk the | dui be ST ly weaiteatige the wan Vode far cole 
gen , care has to en to check the can be obtain y unshipping the snatch-block for double 
lifting motor when the hook is a sufficient distance from the | purchase and unslinging the hook at the end of the rope from 
jib gren. 8 sen e OT Ea of the revolving armature | its eye at the jib-head and so using it for lifting in single pur- 
may absorbe ore the hook is overwound on the jib | chase. Double-reduction gear is employed for the slewing 
pulley, with the possible result that the jib itself is lifted and | motion. Plug fittings have been placed every 40ft. to convey 
the tie-rods bent. With the system described above, lifting | current to the cranes, and a round twin 98,20 flexible cable 
can be continued at full speed and the load brought to rest | armoured with galvanised-iron wire is employed. 


A smaller wharf crane of similar design is also in use, being 
rated to lift 2 tons at 250ft. per minute with the same slewing 
speed as the larger crane. Its motors are rated at 40 H.P. and 
4 H.P. respectively. On, the platforms of the two goods 
sheds there are six 30 cwt. jib cranes. These are like- 
wise of the two-motor type, being equipped with 12 H.P. 
motors for lifting at a speed of 80ft. per minute, and 3 H.P. 
motors for slewing at a speed of 250ft. per minute at the hook. 
One of these cranes is shown in Fig. 11. In addition to these 
cranes, two 30-cwt. cranes are to be placed in the fish dock, 
and there is also to be a 50-ton crane, the precise position for 
which has not yet been fixed. 


lu 
zal 
-j 


Overwinding and noe... 
voltage safety arrangement ~~~. 
r for Lifting Gear is 


af 
‘ ji H 
e 4-172 
T 117 7 


Erz 


H 
tr 22 


817 SPILL. um ej! - 
TI W wee Toa 
CTT 


: M NE. 
J^ Slewing Controller 


m + 
7 
H Re 


Scale of Feet 
0 1 2 3 4 5 e 7 8 


Fig. 9.— PLAN AND ELEVATION oF WHARF CRANE. 


Twelve capstans have been erected in the harbour. There 
are two l-ton capstans for ordinary work, and two 3-ton 
capstans for hauling ships, &c. These are provided with 
20 H.P. compound-wound motors, and starting gear of a 
special design. Capstans are always controlled by a pedal 
gear, and, in consequence, the starting switch and overload 
cut-out arrangements do not present an absolutely simple 
problem. Fig. 12 shows the arrangement of the driving gear 
within the capstan box. The motor is placed so that its 
shaft is horizontal, and it drives an intermediate vertical shaft 
through bevel gear, this shaft being connected by single 
reduction spur gear to the capstan head itself. The controller 
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is within the capstan box, and is worked by means of the foot 
plunger marked in Fig. 12. In Fig. 13, which shows the con- 
troller itself, the lever A is depressed by the treadle, and 
this connects the positive side of the main circuit, and also 
connects the positive main to the coil B (Fig. 14). -Two 
subsidiary contacts on the same lever close the circuit of the 
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Fic. 10.—HaLr-PoRTAL WHARF CRANE. 


coil of the snap-switch D, which, on coming up and making 
contact, forms the negative connection both of the main circuit 
and of the circuit of coil B. The coil B then moves the lever of 
the starting switch round untilit is in the position shown in 
Fig. 13, starting the motor in the usual manner. When the 
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Fic, 11.— ONE or THE PLATFORM Jin CRANES ON THE Goops SHED 
PLATFORMS. 


lever of the starting switch moves from the “off” position by 
leaving the two contacts there, it puts a resistance in the 
circuit of the snap switch coil and similarly on reaching the 
“on” position opens the contacts short-circuiting the lamp 
resistance C. These reduce current consumption and prevent 


! heating. The function of the snap switch D is, by its making 
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all connections to the negative main, to take all sparking on | water-level cut-offs, so that it is impossible for the lift.te come 
special contacts which it carries. With the main contacts on | down te the lower-level landing stage when this is below 
lever A whieh break after it owing to the subsidiary contacts | water. Another special feature of the lifts, although not an 
which make its circuit being short, it also gives a double pole electrical one, is that the cages are buoyant, so that no 
accident would occur if they travelled 
too far. In other respects the lifts 
represent standard practice, and are 
fitted with the usual car-switch control, 
over-travel cut-off, &c Each is driven 
by a motor of about 20 H.P. capacity. 
These low-level landing stages neces- 
sitated special precautions bemg taken 
with regard to the lighting, fittings 
and wiring. Fig. 15 shows one of the 
passages leading to a low-level landing 
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Section at CD. stage which is completely under water 
at high tide. The type of fitting 
r adopted is shown in Fig. 17; it is 


seen that the lamp and holder are 
simply enclosed in a thick glass cover 


: Fic. 12. cemented into an iron ring, which is 

W.. fS PLAN AND SECTIONS OF fixed in a watertight manner to the 
aa EET Carsrax Box. top of the fitting with the aid of a 
T. E rubber ring. 


PAP 
H n oc PII x Note:- Snap Switch cannot rise with this lamp in circuit. 
EIS c Q5 ‘ Lamp Resistance Short-circuited when Lever is in Off position. 
Sl : ' — (ie. when all Starting Resistance is in Circuit.) 
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break. Before coming to its contact the main current passes 
through the “overload coil” (the resistances of the start- 
ing switch being on the positive side). Should the load 
on the capstan be too great, the “overload coil” is 
actuated, opening this circuit, the overload cut-off being 
retained in the off position by the catch F until the treadle 
is released. Jn this way, if the overload cut-off goes, the 
labourer working the capstan has merely to find what is 
obstructing the capstan rope, and then depress his treadle 
again; there is no cut-out for him to replace, and as the 
cut-off gear is contained within the capstan case he cannot 
wedge it up or tie it down to save trouble. The capstans 
have been made by Messrs. Stothert and Pitt, and the motors 
and controlling gear by the British Westinghouse Company, 
the controller connections having been worked out in detail by 
the Midland Railway. 


All the wiring in these passages is 
drawn into heavy gauge galvanised 
tubing made by the Conduit and Insu- 
lation Co. The joints of the tubing 
are screwed. The main portion of the 
tubing is above high-water level, the 
only portion of the tubing which is 
covered with water being the down- 
comers to the fittings, which latter are 
also submerged twice a day. All the 
fittings and the tubing are painted 
with P. & B. paint. In the goods 
sheds the cable is run open on insu- 
lators, and in the other buildings it 1s 
drawn into tubing, as in the landing 
stages and the passages to them. 
Vulcanised rubber cable of the 2,500 
megohm class (made by Messrs. 
Connolly Bros.) is employed for this, 
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o 2 a y SĢAE OF INCHES S 20 22 24 Two sets of both power and lighting 
| feeders are taken from the switch- 
Fio. 13.—CapsTan CONTROLLER. board in the engine house through 


trenches and connected up to aerial 

In consequence of the tidal rise, the two Waygood lifts | cables carried on a double H 40ft. pole-line to sub-switch- 
which are provided for taking passengers and goods to and | boards at three distribution points, one (Fig. 18) in the 
from the upper and lower landing stages, are provided with large goods shed (A), one in the small goods shed (B), 
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and one on the north side of the harbour (C). The fourth 
distribution point, D, is in the engine room itself, for supply- 
ing within a radius of about 150yds. of the power house. 
All the poles are set in concrete, and the aerial cables, 
supplied by the British Insulated and Helsby Cable Co., are 
simply braided and hung by means of leather suspenders from 
No. 6 galvanised wire, which is made off at overy pole on oil 
shackles (Fig. 16), supplied by Messrs. Johnson and Phillips. 
The power and lighting feeders A and B to the two sub-switch- 


Fic. 15.—ELECTRICALLY-LIGHTED LOWER LANDING STAGE AND PASRAGE 
THENCE TO THE Lirt (on the right). 
(Completely under water twice daily.) 


boards in the goods sheds are separately boosted and the two 
pairs, one lighting and one power, are connected together by 
two balancing mains, which. are connected to the feeding- 
point through a reverse-current circuit breaker at each m 
Coupling switches for connecting the lighting feeders on the 
power 'bus bars, or vice versa, are also supplied, thus allowing 
each board to be fed wholly 
from either power or light- 
ing feeders should a break- 
down occur on either set. 
The feeders to C serve both 
lighting and power and are 
also boosted. 

The reverse current cir- fu 
cuit breakers (Fig. 19) as 
well as the remaining 
switches and fuses on the 
distribution board are of 
Messrs. Dorman & Smith's 
make. The reverse con- 
trolling gear of the circuit 
breakers is positive in its 
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Fic. 16.— 011. InsuLaTOR. 
(4 full size.) 


Fic. 17.—Puan AND SECTION or WATER- 
TIGHT Fittina. (| full size.) 


action, and is arranged in the form of a polarised relay, the 
polarised coils being controlled from the distribution 'bus bars 
so that on a reversal in the main coil a powerful electromagnetic 
tripping gear 18 operated, opening the switch. The switch can 
also be operated by hand if desired. The circuit is closed through 
the switch by two operations, the first operation closing the 
automatic switch and setting the electromagnetic controlling 


gear; a further operation completes the circuit through a pair 
of compact auxiliary contacts, so that the automatic switch is 
free to be instantly opened if there should be a reversal at the 
time the circui- is completed. | 
From the two distribution boards, feeders are taken to 20 
100 ampere watertight plugs for supplying the seven wharf 


cranes, other feeders being taken away to supply the seven 
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Fic. 18.— ONE or THE DISTRIBUTION BOARDS. 


platform cranes and the 12 capstans. A looping-in system of 
wiring is employed throughout. . The lighting of the docks, 
including landing stages, 
cart roads, sidings, pas- 
senger station, large and 
small goods sheds, en- 
gine house and other 
buildings, is carried 
out by means of 106 
4- ampere Jandus“ arc 
lamps, each fitted with 
* Siemens" raising and 
lowering gear; about 
600 16 cp. incandes- 
cents, 200 32 c.p., 150 
50 c.p. and about 30 
j and l-ampere Nernst 
lamps. All the inside 
arc lamps are of the 
double-enclosed type, 
the outside arcs being of 
the new single-enclosed 
attern. 

The lighting. of the 
quay side is carried out 
by means of two light 
fittings run on alternate 
cireuits and carried in 
lanterns on 1lOft. cast- 
iron pillars, spaced about 
60ft. apart. The arc 
lamp wiring for the 
general lighting of the 
sidings, road ways, cattle 
pens, &c., is carried out 
by means of aerial cables 
run on oil insulators, 
carried by creosoted wooden poles set in concrete, to which 
brackets are attached for hanging the arc lamps. 

The distance of the feeding points from the station is: 
A, 385yds, B, 385yds. and C, 650yds , and their sizes 19/12 
with a 19°14 middle wire in the case of the lighting feeders. 

Messrs. E. J. Eckersley & Co. have acted as sub-contractors 
for all the inside and outside wiring, the British Westinghouse 
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Company being the contractors for the whole of the electrical 
work of the. harbour. 

The electrical and mechanical equipment of the harbour has 
been done in accordance with the specifications and under the 
'upervision of the locomotive superintendent, Mr. R. M. 
Deeley. His assistants have been Mr. J. Dalziel, who has 
been responsible for the entire electrical equipment and allied 
matters, and Mr. Newbould, who supervised the construction 
and erection of the mechanical portions of the work. We 
desire to express our gratitude to Mr. Deeley for affording us 


every facility for the preparation of this article, and we are 


also much indebted to Mr. Dalziel, who showed us over the 
harbour, explaining every detail and affording us considerable 
assistance. 


MERCHANT YENTURERS’ TECHNICAL COLLEGE, 
BRISTOL. 


On Wednesday the new laboratories and workshops of the 
Merchant Venturers’ Technical College at Bristol were formall 
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training to become engineers, or are preparing for the B.Sc. degree 
of the University of London in applied science. 

The new laboratories for mechanical engineering, electrical 
engineering and applied physics are more than twice as large as 
the corresponding laboratories were in 1908; new shops for car- 
penters, bricklayers and masons have been provided, and & special 
laboratory has been set aside for students engaged in research 
work. A reading room has also been opened. 'The number of 
individual day students in attendance in the several departments 
in May, 1890, and May, 1904, were 416 and 616 respectively. In 
the evening classes, the number of entries for the session 1889-1890 
was 882; the number for the current session is 2,249, exclusive of 
406 entries for the branch evening classes of the college held in the 
suburbs of Bristol and in Gloucestershire. 

The engine house contains à new experimental steam engine, 
built by Messrs. Robey & Co.;it is of the horizontal compound 
condensing type, and has been designed to the specifications of 
Prof. Munro, in consultation with Prof. Ripper, of Sheffield; it 


enables students to carry out a large number of experimental 


determinations with great accuracy and upon a practical working 
scale. When working as a compound condensing engine it is 
capable of developing 60 H.P. at 140 revs. per min., but it can be 
uncoupled and the high and low-pressure cylinders worked 
separately as simple engines, either condensing or non-condensing. 


opened by Sir William White. The college was founded, under | The cylinders are fitted with patent drop-valve gear and Corliss 
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the name of the Bristol Diocesan Trade and Mining School, on 
March 28, 1856. In 1880 the Society of Merchant Venturers 
resolved to devote themselves to educational work, and, for this 
urpose, bought the premises in Unity-street, and erected the large 
uilding now standing on that site. In 1885 they took over the 
Trade &nd Mining School, with its students and staff, and trans- 
ferred them to the new building. The Society secured in 1908 a 
house in Montague-place, Kingsdown (now known as the “ Mer- 
chant Venturers’ Preparatory School”), to which they transferred 
the youngest pupils attending the college, and a building in Rose- 
mary-street which, with the aid of a grant from the Bristol Educa- 
tion Committee, has been equipped with workshops for artisans 
engaged in boot and shoe manufacture, plumbing, printing, book- 
binding, painting and decorating. By the transfer of the classes 
forming the Preparatory School to Kingsdown, and by the removal 
of sundry workshops from the main college building and No. 8, 
Unity-street, considerable space was set free for the fuller accom- 
modation of those adult day students of the college who are in 


valve gear, to enable the relative merits of these appliances for the 
distribution of steam to be studied. The crankshaft is made in 
two parts, connected by a solid forged coupling, the flanges being 
drilled so that the angular relation of the cranks may be adjusted 
in eight different ways. Independent feed and circulating pumps 
are provided, together with the most modern form of surface con- 
denser. The power developed is taken up either by friction brakes, 
or by dynamo machines. Steam for the experimental engine is 
obtained from a water-tube boiler built by Messrs. Babcock and 
Wilcox, and designed for a working pressure of 160lb. per square inch. 
By means of suitably placed stop valves the steam may be taken 
directly from the boiler, or it may first be passed through a super- 
heating apparatus. The temperature of the flue gases is measured 
by an electrical pyrometer. A water-softening and purifying plant 
facilitates the study of the action of chemicals in the preparation of 
boiler feed-water from the ordinary hard water supplied by the 
Bristol Water Co. A complete equipment is provided for measure- 
ment of the indicated power for tests of mechanical efficiency, for 
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measurement of the supply of steam, and for the estimation of the 
heat supplied to, and rejected by, the engine. In this room there 
is also a small experimental electric light and power station, the 
dynamos being driven by the steam engines, or by an Otto gas 
engine. They are connected, through a switchboard specially 
a ed for testing purposes, to the are and incandescent lamps 
and electric motors, on which trials will be run during the session. 
The two belt-driven dynamos are by Messrs. Mavor and Coulson, 
and are designed for an output of 25k w. at 210 volts. All the 
energy can be absorbed by two large resistance frames, or part may 
be used by the installation of motors and about 140 are and incan- 
descent lamps. The machines can be run on separate circuits for 
lighting, motors, or testing at the switchboard, or they can be 
connected in parallel to all or any of these. 

The mechanical engineering laboratory contains apparatus with 
which measurements can be made with extreme accuracy, in some 
cases to 0-00002in. It includes an extensometer for measuring very 
small elastic deflections ; a tilting mirror apparatus for measuring 
the stretch modulus of fine wires; apparatus for measuring small 
torsional strains and the transverse coefficient of elasticity of iron 
and brass rods ; apparatus for experiments on the principles which 


one self-acting, sliding, surfacing and screw-cutting lathe, made by 
Messrs. Greenwood and Batley; one self-acting. sliding screw-cutting 
lathe, suitable for ordinary work; one wood-turner's lathe, and two 
lathes of simple construction, suitable for beginners; a planing 
machine, which has a self-acting feed motion; a double. geared milling 
machine ; two drilling machines, with complete sets of twist drills ; 
and one 14in. double-tool grinder. Power is supplied by an Otto 
gas engine. The fitters’ benches have 84 parallel vices: and com- 
plete sets of hand tools. There is a cast-iron marking- out table, 
having a surface of 9 sq. ft. and provided with steel straight-edges, 
T-squares and scribing blocks. There are two pattern-makers’ 
benches, and full sets of pattern-makers’ and moulders’ tools. The 
forge is fully equipped with all necessary appliances for the pro- 
duction of hammered iron work, and for making and dressing tools. 
The new senior physical laboratory (Fig. 1) is fitted for experiments 
on general physics, heat, light, sound and electricity. It is provided 
with a cathetometer, vernier, microscope, spherometer and €micro- 
meter, gauges, balances, volumenometer, air-pump, standard baro- 
meter and other measuring instruments. There are also sets of 
apparatus for experiments with Röntgen rays, Hertz waves, wire- 
less telegraphy, radium, &c. 


Fic. 2.— Tue ELECTRICAL ENGINEERING LABORATORY, 


govern the balancing of revolving masses. There is also a testing 
machine by Messrs. Denison & Son capable of exerting a force of 
6, 000lb. for tensile, compressive or cross breaking tests; and also & 
deflectometer, reading to 0-00lin., for experiments on beams and 
springs. There are, in addition, the usual apparatus for experi- 
ments on friction, stress and strain, composition and resolution of 
forces, moments, velocity, acceleration, kinetic energy, &c., and also 
for experiments on the velocity ratio, mechanical advantage, 
a. and friction of simple lifting machinery, of which a number 
of models are provided. 

In the engineering workshop are some fine examples of labour- 
saving tools; the latest addition is a 6in. centre lathe, made by the 
American Tool Co., and fitted with a hollow spindle to allow the 
bar of metal from which objects are being made to pass freely 
through the cutting tools, which are held in a turret and are brought 
successively into action by an automatic arrangement which causes 
the turret to revolve. There are also a 7in. centre lathe, with plain 
and compound rests, and a 15in. shaping machine, fitted with the 
newest appliances for attaining quickness and accuracy of work, 
both made by the Hendey-Norton Machine Co; a modern Bin. 
centre screw-cutting lathe, and a drilling and boring machine, made 
by Messrs. Humpage, Jacques and Pedersen. The shop also contains 


The electrical engineering laboratory (Fig. 2) has been con- 
siderably enlarged and entirely re-modelled. It has been equipped 
with a motor in place of the former gas engine, and the chief 
machines are now all set in line so that they can be coupled 
together mechanically. There are at present five continuous-current 
machines in this line, having outputs varying from 2kw. to 7$kw., 
and there is a gap left for an alternator. Two of the machines, 
Nos. 2 and 6, are run as motors from the city mains at 500 and 
250 volts, while any of them can be run from the battery. The 
leading particulars of the machines are as follows :—No. 1 is a two- 
pole Manchester type machine, by Messrs. Mather and Platt, with 
compound-wound field magnets and smooth-core ring-wound arma- 
ture. It has a rated output of 30 amperes at 65 volts and runs at 
1,050 revs. per min. The shunt coils are wound in 10 sections con- 
nected to separate terminals on the top of the machine, so that many 
combinations are possible; the temperature at different depths can 
be explored, and several other special tests made. Three points on 
the armature winding are connected to slip-rings from which three- 
phase alternating currents can be collected. There are sufficient 
turns in the series coils to permit the machine being run as a series 
machine when desired. | 

Machine No. 2 is a four-pole enclosed ventilated motor by Messrs. 
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Mavor and Coulson, with shunt-wound fields and slotted armature, 
having a two-circuit wave-wound drum-winding. The rated out- 
put as a motor is 10 B. H. P., taking 18 amperes at 500 volts and 
850 revs. per min. This machine can be used to drive the others, 
the adjacent machines being connected by leather disc couplings 
when required. In order to allow a close adjustment of the speed 
to be made for testing purposes, there is a double field rheostat 
with coarse and fine adjustments by which the speed may be varied 
between about 850 and 1,200 revs. per min. The main switch, 
starting switch and resistance and field regulator are enclosed in 
separate cast-iron cases, and the main switch has a lock and key. 
An overload and no-voltage release is provided on the starter. The 
brushes, shunt coils, switches and starter are connected to a set of 
terminals in a metal case with glass front, to allow the parts to be 
got at separately for measuring purposes. So long as the main 
switch is kept off the whole apparatus is entirely disconnected from 
the 500-volt mains, and if the extreme terminals are then joined to 
the battery terminals close at hand, the machine can be run from 
the battery circuits without any other alteration to the connections. 
It will then give about 2 H. p. at a slow speed. 


Dynamos Nos. 8 and 4 are bipolar over-type machines, by the 
Newton Electrical Engineering Co., with shunt-wound fields and 
smooth-core ring-wound armature. The rated output is 40 amperes 
at 105 volts, or 30 amperes at 150 volts and 950 revs. per min. 
No. 8 is used for charging the storage battery, being driven directly 
by No. 2. Each of the machines has two field regulators, a coarse 
one being fixed on the wall beside the switches, and a fine one, of 
the Ward-Leonard type, being connected up when required. The 
regulators are also available for other purposes in the laboratory. 
In eharging the battery, however, no regulator is employed on the 
generator, but all the adjustments are made by altering the speed 
of the motor. There is one Sturtevant starter, with automatic 
release, which is used with either of these machines when run as & 
motor. No. 5 is a blank space, in which an alternator is to be placed 
afterwards. 


Dynamo No. 6 is a four-pole open-type machine, by Messrs. 
Mavor and Coulson, with shunt-wound fields, and a two-circuit 
wave-wound drum armature, with slotted core. The rated output 
as a motor is 5 B.H.P. at 500 volts, or 23 B. H. E, at 250 volts, the full. 
load current being 9 amperes. It can be run from the battery cir- 
cuit if desired, and most of the special work is done under these 
conditions. This machine has been specially made for experimental 
purposes, and has a number of novel features. The four shunt 
coils are separately connected to a terminal board on the wall 
where they can be joined all in series, all in parallel, or in series- 
parallel, in order to get different speeds or to suit different pressures. 
The normal arrangement is to have them all in series on 500 volts, 
or in two parallels of two each on 250 volts, but the coils can be run 
with 250 volts on each without overheating. Six points on the 
armature winding are connected to separate slip-rings at the pulley 
end of the armature, and the brushes which bear on these are con- 
nected to a set of six terminals on the wall. The machine can thus 
be run as an alternate-current generator or as a rotary converter 
for either one, two or three-phase currents, the maximum frequency 
being about 40 ~ per second. 

In order to be able to examine the distribution of the magnetic 
flux at each pole separately, a special search coil is wound, ring 
fashion, in the bottom of one of the slots and through one of the 
ventilating holes, and joined to another pair of slip-rings. The 
wave curve of the E.M.F. in this coil, which will show the distri- 
bution of the flux, or the wave curves for the currents or P.D. of any 
circuit on the A.C. side can be detennined by means of a rotating 
contact-maker on the commutator end of the shaft. This consists 
of an ebonite disc with a strip of brass across it at one place, which 
connects two brushes once in a revolution. These brushes are 
carried on a rocker having an engraved scale by which the parti- 
cular instant of contact can be adjusted at will. The commutator 
is made extra long, and & pair of small exploring brushes can be 
made to touch it between the lugs and the main brushes. These 
exploring brushes are carried by a holder on a large brass ring 
which is supported from the field magnet ring and can go quite 
round; their position is indicated on a scale on the ring. The 
distribution of the potential round the commutator can thus be 
explored and the mean flux distribution determined. 

There are two testing beds in another line, with rails and cross- 
rails to which any other machines can be bolted and belt-driven 
from the above machines, or tested as motors. At present several 
old small machines are fixed on these beds, and are used for illus- 
trating the effects of the various ills to which dynamo-elcctric 
machines areliable. All the beds have been raised & considerable 
height above the floor so as to allow ample room below the pulleys 
for brake tests. In arranging the connections of the machines 
the idea has been to facilitate as far as possible all the different 
connections required for experimental purposes and to allow 
each part to be easily disconnected from all the others for 
measuring purposes without interfering with the wires on the 
machines themselves. With this end in view the brush leads, 


field coils, switches, &c., have all been connected to separate ter- 
minals fixed on the wall near the machine, so that it 1s perfectly 
easy to trace out the connections. In each case, also, pilot wires 
have been provided connecting terminals on the wall to terminals 
on the machine, which can be used for special purposes. The ter- 
minals, which have been specially designed (see Fig. 3), are double. 
ended, and are fixed to porcelain insulators with bridges between 
the metal parts both in front and behind. The cables leading to 
the machines, &c., are sweated into a central socket at the back, 
and the front is thus left entirely free for making the connections 
between the several parts. Ammeters, voltmeters or regulators 
can thus be easily inserted wherever required, & board being fixed 
above to which those can be fixed which read in a vertical position. 
Instruments which are used in a horizontal position can be laid on 
the bench below the terminals. Each terminal has an ivorine label 
to indicate the part to which it is permanently joined. 

Nos. 1 to 4 have been arranged on a uniform plan, the positive 
terminals always being placed to the right or top, with the pilot 
wires in the centre, the shunts next, then the armature, and lastly 
the switch and fuse connections. The terminals to which the out- 
side circuit is to be joined form the extreme ends of the set. 
Nos. 1, 8 and 4 have single-pole switches and double.pole fuses 
placed at the ends of the rows of terminals, each connected between 
a pair of terminals in the row. No.3 has also a four-way volt- 
meter switch, of which the second pair of contacts go to the 
extreme terminals for the outside circuit, the third to the armature 
terminals, and the fourth to the pilot wires. The first pair go to 
the two contacts of the switch in order that the voltmeter may be 
used to find whether they are at the same potential before switching 
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on.: This is required in paralleling the machine with the battery 
to make sure that the fields have not become reversed, as this often 
happens with the currents used for testing. 

There is a storage battery of 60 RG2 Chloride cells of 120 ampere- 
hour capacity and maximum discharging rate of about 80 amperes ; 
also five E.P.S. cells of about the same size. These are all joined 
in series, but.the latter-are joined in through a set of terminals by 
means of which they can be paralleled for ammeter testing, &c., if 
required. A six-way double regulating switch is connected to 
every second cell at the positive end of the Chloride battery. From 
the two levers of this switch, from three other points on the same 
battery, and from the end of the E.P.S. battery, wires are taken 
through a six-panel distributing fuse-board to sets of six terminals 
at a number of points round the room, and at each of the central 
benches. The points of connection to the battery are so chcsen 
that any multiple of five cells up to 65. e., any multiple of 10 volts 
up to 180 volts—may be obtained at these places by merely con- 
necting to the proper terminals. The terminals are lettered and 
ivorine tablets fixed beside them show which to employ for any 
desired number of cells. 

Another set of six wires are taken from the fuse-board to a “ dis- 
tributor,” to which pairs of wires from various other rooms in the 
college are brought, so that they can also be put on to any part of 
the battery, and to a similar distributor in the senior physical 
laboratory, from which pairs of wires lead to a number of points in 
that laboratory. Lastly, a circuit from panels B and E, between 
which there are 50 cells, is taken to the two physical lecture 
theatres, the optical laboratory and the large hall gallery for 
working electric lanterns. 

The arrangements for the reflecting galvanometers are on an 
entirely novel plan. The galvanometers themselves stand on 
wooden turntables, with hole and slot on the top of blocks of stone 
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which rest on rubber feet. This obviates all trouble due to vibration 
when the machines are running. The scales are engraved with 40 
divisions to the inch on white tracing paper, which is placed 
between two glass plates in a wooden frame. The bottom half of 
the scale is covered on the front by opaque white paper to make the 
spot easily visible from the back side, while the other half is used for 
reading from the front, or side remote from the galvanometer. The 
frame is placed inside a mahogany box which shields off extraneous 
light, this box being open at both ends and carried on brackets hung by 
a geometrical method from bolts inthe wall at such a height as to make 
the scale easily read by an observer standing. Thus there is ample 
room for the other apparatus below the scale box. Concave mirrors 
of about a metre radius are used on the ipia and produce 
on the scale an image of an illuminated lens and cross-wire fixed to 
a lamp carriage which slides on the side of the scale box. The lens 
is illuminated by an electric lamp behind it, which also serves to 
light the table below. It has a shade to protect the eyes of the 
observer and throw the light down better. The lenscan be adjusted 
in all directions relative to the lamp in order to get the best light on 
the scale, the image being focussed by sliding the carriage in or out, 
while the cross-wire can be rotated to get it parallel to the scale 
divisions. Two long screws support the lamp carriage, which give 
a fine adjustment for the height of the image, the zero being roughly 
adjusted by turning the turntable on which the galvanometer is 
placed, and a fine adjustment can be made by shifting the scale itself 
by a lever provided lor the purpose. Inside the scale box, at one 
side, is & three-cornered block of wood, turning on a pivot, with 
* Too Large and Too Small" printed on two of its faces; this 
is used for zero tests, that side which reads correctly for the par- 
ticular experiment being turned outwards. The galvanometer and 
scale being both close to the wall, the line of centres is inclined to it. 

A 20in. bench is fixed nearly all round the room, and small, loose 
tables can be placed against it wherever required to increase the 
width. One of these tables is always placed below the scale stand, 
and the observer takes his position in the corner between it and the 
bench with his apparatus and scale all in front of him. When two 
work together, the other takes the other side of the table and can 
also see the spot from his side. There are also three benches in 
the middle of the room, at which many of the simpler experiments 
can be performed. 

The laboratory is provided with a number of measuring instru- 
ments. Among them are the following:—Three moving-coil 
milli-ammeters with shunts and series resistances to measure cur- 
rent and P.D. throughout a wide range, Weston wattmeter, three 
Siemens dynamometers, numerous ammeters and voltmeters of the 
soft-iron type, Cardew voltmeter, Ayrton-Mather electrostatic volt- 
meter, moving-coil and moving-needle reflecting galvanometers, 
Post Office and Helmholtz tangent galvanometers, Crompton 
universal potentiometer, Nalder volt potentiometer, resistance 
boxes, bridges, rheostats and resistance frames, of which several 
have been specially designed, carbon rheostats, condensers, two 
quadrant electrometers, combined revolution counter and chron. 
graph, stroboscopic tuning forks for exact speed measurement, 
magnetometers, &e. | 

We have to express our indebtedness to Prof. J. Wertheimer, 
principal of the college, for his courtesy in furnishing us with the 
above particulars. 


MR. T. P. WILMSHURST'8 PRESIDENTIAL ADDRESS 
TO THE INCORPORATED MUNICIPAL ELEC- 
TRICAL ABSOCIATION.* 


At the commencement of our ninth annual convention, it is with 
great pleasure that I am able to congratulate you on the continued 
growth in numbers and importance of our Association. When our 
first president, Mr. Arthur Wright, addressed you, he referred to 
the fact that our members controlled undertakings with a capital 
outlay amounting to £4,000,000. Within eight short years this has 
risen to £25,000,000, and, including the tramway undertakings 
with which many of us are connected, it may be safely said that 
our members control an industry with a capital of nearly 440, O00, O00. 
Before going further, however, I must refer to the grievous loss 
which we, and, in fact, the whole profession, sustained by the sudden 
death at an early age of Mr. Quin. For several years he served on 
our council: his opinions always commanded respect, and his 
abilities were such that all who knew him prophesied for him a 
brilliant career. 

When reviewing the influences which affect for good or evil the 
undertakings we control, the attitude of Parliament and Parlia- 
‘mentary Committees cannot fail to have a great interest for us, 
since anything tending to unreasonable restriction cannot fail to 
have an adverse influence on our prospects. One cannot, there- 


fore, view without & certain amount of uneasiness the want of 


* Delivered at Derby on Wednesday. 
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continuity of policy in Parliamentary Committees. I will give you 
one or two instances. The Committee of the House of Commons 
which sat in 1900, under the chairmanship of Sir James Kitson, to 
consider the question of power schemes generally, laid down tho 
following principle :— 

A local authority which undertakes and is prepared to give a full and 
ample supply of electrical energy for all purposes to consumers within 
its district ought not, without its consent, to be required to give facilities 
for the supply within its district of electrical energy by other undertakers.: 
But if a local authority is unable or unwilling to provide on reasonable 
terms and within a reasonable time a full and adequate supply of elec- 
trical energy for any purpose to any company or person applying for 
same within its district, such company or person should be at liberty, 
after notice to the local authority, to obtain their supply from other 
authorised undertakers, and the local authority should be required to give 
all necessary facilities for this purpose. 

In other words, peaceable possession was to be given in return 
for good behaviour. This principle was adopted, and, in consequence, 
all important towns having electric supplies were excluded from the 
many power schemes which were promoted during the next two or 
three years. It was, therefore, a considerable surprise to us when 
another Parliamentary Committee reversed this principle and 
allowed the city of Bristol to be included within the area of a power 
company. In this case, at any rate, there was no question of an 
inadequate or defective supply being furnished by the Bristol Cor- 
poration ; in fact, considerable expense had been incurred in pro- 
viding special arrangements for the supply of electric power for 
local industries, 

Another instance is the insertion in a bill of the famous—or 
infamous“ Bermondsey clause, which might have been invented 
with the object of strangling an industry in its early days, while 
in other bills the clause has been refused; allied to this is the 
“ Willesden " clause, which will be fresh in the minds of many of 
you. Yet another instance is the electrolysis clause which has been 
inserted in a number of tramway bills, while in other cases we have 
been refused this clause, but instead have been told to comfort our- 
selves with the assurance that we are amply protected by the 
existing Board of Trade regulations. 

The recent decision of a Parliamentary Committee to grant to a 
company powers to run over the lines of the Newcastle Corporation 
tramways is a new departure, which, if confirmed by Parliament, 
will have far-reaching results. Another novel decision recently 
given is the case of & certain corporation, which, in promoting an 
omnibus bill, sought and obtained power to give a supply of elec- 
tricity to a number of villages within its sphere of influence with 
the consent of the local authorities controlling these villages. The 
proviso was inserted, however, that the consent of the Corporation 
should not be required in the event of a certain power company also 
wishing to supply these villages. 

I have said enough to show how injurious to us may be the effect 
of this unfortunate want of continuity of policy. We often hear the 
complaint that Parliament is overloaded with minor details, and 
that the consideration of purely local matters could better be left to 
certain decentralised bodies to deal with. A little consideration 
shows that this would prove an aggravation of rather than a panacea 
for our troubles. Obviously, these troubles arise from the fact that 
similar questions involving the same principles are dealt with by 
several different Parliamentary Committees, the members of whic 
may hold widely divergent views on such questions as municipal 
trading. The only remedy that I can see is to delegate matters 
involving the same questions of principle to one committee or to a 
body of commissioners similar to that which adjudicates on light 
railway schemes or by conferring wider powers on the Board of Trade. 

We have been accused in some quarters and occasionally in the 
technical Press of looking on the power companies as our natural 
enemies. This view is entirely wrong and somewhat unjust to us 
as engineers. We all recognise that power companies have a 
distinct sphere of utility in supplying the large and small industries 
outside the reach of the local municipal or company supply, and in 
giving the benefits of an electric supply to small towns which 
hesitate to lay down their own plant. I do not say for a moment 
that we welcome their competition in our towns—if we did we 
should probably not be believed—-but what we most strongly object 
to is their attempting to obtain terms and exemptions which we are 
denied under the Electric Lighting Acts and our provisional 

orders. For instance, sec. 19 of the Electric Lighting Act, 
1882, provides that the undertaker shall supply anyone who 
demands a supply, subject only to certain very limited safeguards ; 
the power companies are, however (or seek to be) relieved of this 
obligation. In other words, while we are compelled to take the 
rough with the smooth, the power compunies seek only the plums. 
Again, in a number of power schemes which I have had occasion to 
examine within the last few years, the promoters have made com- 
parisons of the cost to the consumer under their scheme with the 
cost of the municipal supply, invariably to the disadvantage of 
the latter. Cross-examination, however, has usually brought out the 
fact that while the municipal supply is given at a pressure suitable 
for immediate use, in the rival scheme it is proposed to give the 
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consumer a supply at 5,000 to 10,000 volts, leaving on him the onus 
of providing his reducing and converting machinery. This com- 
parision is as unfair as a comparison of the cost per ton of a finished 
article with that of the raw material from which it was made. 

The growth of our business, as shown in the periodical returns 
which are available, is very satisfactory. It is advisable, however, 
to remember the great progress which is also being made by our 
competitors. In recent years the gas business has received an 
enormous impetus from the introduction of the Welsbach mantle, 
and it would be folly on our part to disregard their experience. 
Rather let us see if the methods they adopt cannot also be adopted 
with benefit to ourselves. When the old flat flame burner was in 
general use the burner was of the simplest possible character, and if 
kept clean would last an indefinite time without attention. The 
old order, however, changed with the extended use of the Welsbach 
mantle. This gradually deteriorates with use, and has to be 
replaced at more or less frequent intervals. Neglect of this results 
in discredit being thrown on the supply. Gas engineers have not 
been slow to see that for the credit of their undertakings some sort 
of supervision of the consumers’ fittings is to the interest of both 
buyer and seller. We find, therefore, an increasing tendency for 
arrangements to be made whereby, for a small payment, a periodical 
inspection is given. Now, the position of the ineandescent electriclamp 
is analogous to that of the mantle. It is a device requiring technical 
knowledge in its selection, so that lamps of reasonably high effi- 
ciency and long life may be used. Yet how many of our customers 
consider life and efficiency before first cost when purchasing? The 
result is, inefficient lamps are used and are allowed to burn beyond 
the “ scrapping point," and heavy bills follow; the supply is blamed 
as ‘‘not being so good as it used to be," and strained relations arise 
between our consumers and ourselves. I believe, therefore, that if 
we wish to continue and increase our rate of progress, the following 
suggestions are worthy of consideration :—(1) The periodical renewal 
of consumers’ lamps, free, or on easy terms; (2) the periodical 
inspection of consumers’ lamps in situ; or (8) the free testing of 
and reporting on consumers’ lamps. 

I am aware there are deeply rooted objections to the first two 
courses. Many engineers (and their consumers) shrink from 
organised domiciliary visits and from interference of any sort 
beyond the meter. Another objection often urged is that we do not 
purvey light, but electrical energy, and consequently it is no concern 
of ours how that energy is used. 


Though I have no sympathy with the principle of the munici- 
pality undertaking wiring or interfering with the legitimate business 
of the local contractor, I believe that only good can result from our 
selling lamps of good efficiency at the lowest possible price. The 
opponents of municipal trading will, I think, admit that this is 
germane to the business of electricity supply, and Parliament has 
recognised this by permitting in many local acts the clause authoris- 
ing us to “sell, let on hire and otherwise deal with electric lamps, 
&c." Personally, I am strongly in favour of the policy of testing 
free of charge all lamps which the consumer likes to send us. The 
expense to us is very small, and there should be no difficulty in 
arranging for the tests to be carried out during the night shift or 
some other convenient time. 


We are handicapped in the pushing of our business by the fact 
that our oe charges are so heavy as compared with our 
revenuo. This is, I believe, largely due to the want of a cheaper 
and more efficient method of storage. As a matter of fact, 
the average percentage of our revenue to capital only amounts 
to 10 per cent., as compared with 24 per cent. in the case of 
gas undertakings. It is a sign of promise for the future, 
however, that the increasing use of power during the hours 
of daylight is helping towards the solution of the problem of 
this small percentage. This, however, should be sold at the 
lowest possible price and, if necessary, encouraged by letting out 
the motors on hire. The progress of power supply in many of our 
towns is so marked that I believe it is having and will have 
a distinct influence in those towns which wish to retain old and 
attract new industries. Just as in foreign countries we find new 
and thriving trades settling round the sources of cheap water 
power, so I believe the best industrial inducement we can offer to the 
manufacturers to settle within our boundaries will be the offer of 
cheap electric power. In our own town of Derby the progress of 
power supply has been most encouraging. Five years ago we gave 
a supply to 20 motors, aggregating 70kw. At the present time we 
have a total of 250 motors, aggregating 1,300kw., connected to our 
single-phase mains, while the percentage of units sold for power to 
total units sold amounts to 30 per cent. Allied to the foregoing is 
the vexed question of the proper apportionment of charges for 
energy for tramways between the two committees interested. 

Many members of Tramways committees who have usually not 
had the opportunity of studying the considerations which underlie the 
costs of production, fail to see why they should be asked to pay, say, 
12d. to 2d. per unit, while smaller consumers of energy for industrial 
purposes only pay, say, 1d. to 14d. per unit. A little consideration 
shows that there are at least two good reasons why this isso. The 


cost of producing electrical energy is independent of the purpose to 
which that energy is applied, and it depends chiefly on the rate of 
production ; in other words, on the load-factor. Now, experience 
shows, contrary perhaps to what one would expect, that as a rule 
a motor load has a higher load-factor than a tramway load; quite 
frequently it is 10 to 15 per cent. higher, owing partly to the fact 
that the traction plant running has to be larger than the actual 
load. The second consideration is that in the case of the traction 
supply the energy must be taken from a separate plant to that 
supplying the lighting, and also a separate and distinct switch gear 
and set of mains must be provided, whereas the motor load is taken 
from the same machinery and mains as is supplying the lighting. 
For towns of moderate size I look to the battery and reversible 
booster as an important factor in reducing tramway costs. I do 
not, however, wish to trench further on the question, as you will 
have on Friday an opportunity of fully discussing it. 

In our endeavour to improve our costs of production, I often 
think that we do not sufficiently consider the importance of the 
item ** Rent, rates and taxes." From the fact that we have no 
hand in fixing the amount of our assessments, we are rather 
apt to dismiss the question of these charges as being unimportant, 
or, at any rate, as a burden to be borne with resignation, and, 
as engineers, we often know very little of the methods on which 
our assessment is based. I think this question of the equit- 
able assessment of electricity works is one which our Association 
might profitably take up in the near future. To illustrate its 
importance, I need only say that reference to the columns of the 
Electrical Times shows that in five towns the rating is heavier 
than the coal bill, while in 20 towns it is over half the amount of 
the coal bill. It is only natural that in those towns where the 
rating of the works is low the engineer does not look too closely 
into whether the basis of his assessment is equitable, provided the 
amount of money which he has to contribute is reasonable. 

There is a somewhat extraordinary divergence of practice in the 
methods adopted by the various rating authorities. In some towns 
it depends solely on the caprice of the assessment expert; in some 
an amount is arbitrarily fixed for a few years until it is scen what 
development takes place; in others it is based on the capital 
expended, while in others, again, it is based on the total horse- 
power installed. The result of such discordance is that this item in 
our cost sheets varies from 0:02d. per unit sold in one town to 0°7d. 
in another, and this can hardly be due to variation to this extent in 
the amount of the rates. The generally recognised custom seems to 
be to treat the undertakers as a ‘‘ hypothetical tenant," deducting 
the working expenses from the gross receipts and making certain 
allowances for stock in hand, working capital and depreciation. 
As to whether this is the fairest method, I fear I am not competent 
to express an opinion, but if we could bring about greater uniformity 
in this matter, and so help some of our undertakings which are 
groaning under unduly heavy rating burdens, we should be worthily 
fulfilling one of the primary objects for which our Association was 
formed. 

In conclusion, I would make an earnest appeal to all our members 
to do what in them lies to support the work of the Engineering 
Standards Committee. By more rigid adherence to standard designs 
and by judicious stifling of that natural desire of originality which 
smoulders in the breast of every well-regulated engineer, we shall 
be making an important step in the reduction of our capital 
expenditure. 

I fear you will have found this address somewhat tedious by com- 
parison with those of my predecessors in the chair, but I fcel that 
the points alluded to are of some importance to us in the conduct of 
our concerns. I am glad to think that the Papers to be read at this 
convention are of an eminently practical character, and I venture 
to hope that your visit to the Midlands will not be without profit 
and pleasure to you all. 


PHOTOMETRIC TESTS OF LINOLITE.” 


Certain photometric experiments with the system of electric 
lighting known as ** Linolite " have been carried out by Mr. J. S. 
Dow at the Central Technical College and the following is an 
abstract of his report. It will be remembered that the lamps are 
in the form of long narrow cylinders, and these are connected end 
to end. Fig. 1 shows the distribution of light in a horizontal plane, 
the lamp, and therefore the filament, being vertical—(«) when the 
reflector is removed; (b) when the nickel-plated copper retlector 
(pattern 35) is used; (c) when the polished aluminium retlector 
(pattern 20) is used; (d) when the white enamelled zine reflector 
(pattern 5) is used. 

To obtain («), the full line curve, the lamp was placed in a 
vertical position opposite the photometer, the axis of the photometer 
intersecting the mid-point of the filament. The lamp was then 
rotated through a small angle about its filament, and the candle- 
power measured. The lamp was then rotated through a further 
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angle, and another reading taken, and the process repeated till one 
complete revolution had been made. On these readings being 
plotted they gave the full line curve, which is approximately a 
circle. To obtain (b), (c) and (d) the procedure was the same, 
except that the nickel-plated copper, the aluminium, and the white 
enamelled zinc reflectors respectively were used, In these cases, 
of course, for rather more than 180deg., the light was completely 
cut off from the photometer by the reflectors. The difference in 
shape between the curves for the nickel-plated copper and aluminium 
reflectors may be due to some small difference in the curvature of 
the reflector, but it is probably the result of the fact that we get less 
of the irregular diffused reflection (such as occurs when light is 
reflected from any white metal surface) in the former case. For 
the same reason any streakiness ” in the appearance of the light, 
due to irregularities in the glass of the lamp, is accentuated with 
the nickel-plated reflector, and gives rise to the irregular '* peaks ” 
at the sides of the curve. 

It will be seen that, in the case of the aluminium reflector, for 
an angle of 70deg. the light was 100 per cent. more than it was 
without the reflector, and for an angle of 100deg. it was 50 per cent. 
more. This is important, as it enables more light to be used for a 
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lamp by itself. From these curves the mean spherical candle. 
power can be calculated. The chief object in getting the mean 
spherical candle-power is that the ratio of the mean spherical 
candle-power with one of the reflectors to the mean spherical 
candle-power of tho lamp alone enables us to calculate the efficiency 
of that reflector. On doing this we find the efficiencies are as 
follows :—(1) Polished aluminium reflector, 81 per cent.; (2) white 
enamelled reflector, 70 per cent.; (3) nickelled copper reflector, 
68 per cent. In addition to being the best reflecting surface, 
aluminium has the advantage that 1t does not tarnish like nickel or 
silver-plated metal does. 

As the results of the experiments, there is no doubt that, where a 
strong illumination is wanted over a particular area, Linolite ” is 
much better than ordinary glow lamps without reflectors, and more 
often than not no reflectors are used with ordinary glow lamps. 
Indeed, very often shades are used which absorb a large amount of 
light. It is well known that with an ordinary glow lamp the light 
in the direction of the axis of the lamp (known as the “ end-on" 
candle-power) is only 60 per cent of that marked on the globe, 
whereas with Linolite " the light thrown forward over an angle of 
70deg. is twice the amount marked on the lamps. Again, the 
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Fic. 1.— Polar Curve of Candle Power in the Horizontal Plane through the 
Centre of, and at Right Angles to, the Filament of the Lamp. 


given purpose. The distribution of the light by the aluminium 
reflector was also more uniform than was the case with the 
nickelled copper. In the direction of maximum intensity the light 
was increased from 15:7 c.p. to 40°8 c.p., or over 24 times, by the 
akiminium reflector. The white enamelled zinc reflector gave a 
still more uniform distribution than the aluminium, but the increase 
of light in the direction of maximum intensity was only from 
15:8 c.p. to 28 2 c.p., or less than double, and hence for many pur- 
poses it is not so suitable as the aluminium reflector, though the 
results of a later experiment show that the efficiency of the reflecting 
surface of white enamel is only 2 per cent. less than that of 
aluminium. 

The curves in Fig. 2 show the mean distribution of light in any 
vertical plane through the filament, which is also vertical as before. 
The photometer was kept in one position and the lamp was placed 
first vertically and then tipped forward (bowing, so to speak, into 
five positions) towards the photometer, in the vertical plane con- 
taining the axis of the photometer, the fifth position being that in 
which one of the ends of the lamp pointed at the photometer. In 
other words, the axis of the photometer and lamp were then 
coincident. In each of the five positions the lamp was rotated by 
steps about its own axis (as in the case of the first set of curves) 
and readings were taken. In the case of the Jamp by itself, of 
course the readings for each position were practically the same, but 
when the reflectors were used some readings showed there was no 
light—e.g., when the back of the reflector was towards the photo- 
meter—and others showed the maximuin quantity of light. The 
mean of these readings has been plotted tor each position, and thus 
the curves in Fig. 2 were obtained for the various reflectors and the 


Fic. 2. —Polar Curve of Mean Candle Power for 
Planes at Different Angles to the Vertical. 


stretching out of the filament and the arrangement of the reflector, 
whereby practically every point of the filament is 1n the same 
relative position to the reflector, does certainly give a more diffused 
light while enabling the light to be easily sent into any required 
direction. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIEFR D’ALBE. | 


Radium Emanation.—An important communication on the 
properties and transformation of the radium emanation is 
made by Sir William Ramsay. In collaboration with Soddy, 
he has succeeded in determining the amount of emanation 
given out by radium bromide in a given time, and in deter- 
mining the position of its brightest spectrum lines. They 
dissolved 70mg. of radium bromide in distilled water, and 
found that the water was gradualiy decomposed, giving rise to 
an explosive mixture of oxygen and hydrogen, with the latter 
predominating. This explosive mixture contained a small 
quantity of emanation. By detonating it and then introducing 
the tube into a liquid air refrigerator, they succeeded in con- 
densing the emanation. They then pumped away the hydrogen 
and obtained a small quantity of the pure emanation, which, 
after regaining the normal temperature and pressure, occupicd 
a volume of one-fiftieth of a cubic millimetre. On gradually 
reducing the pressure, they found that the gas expanded, very 
nearly according to Boyle’s law. The emanation, therefore, 
behaves like an ordinary gas. It emits sufficient light to read 
the time on a watch by. On observing the light with a spectro- 
scope, the author found 18 lines, the strongest of which 
occurred at 5,595, 5,393 and 4,985. There were two fairly 
strong lines at 5,805 and 5,725 respectively, and another at 
4,966, which, however, disappeared after a time. On keeping 
the emanation for a month, the luminosity gradually dis- 
appeared. On reducing the pressure and heating slightly, a 
gas having four times the volume was obtained, which showed 
the spectrum of helium. The emanation resembles the gases of 
the argon family, and its atomic weight is probably double its 
density. The latter is about 80, so that an atomic weight of 
about 160 would be indicated. That of radium being 225, it 
follows that one atom of radium cannot well give rise to more 
than one atom of emanation. Now, every gramme of radium 
gives 3x 10 cubic mm. of emanation per second. Hence 
the amount of radium transformed into emanation in one year 
is about one-thousandth part of its weight. This would mean 
that the life of radium is about 1,000 years. The heat emitted 
by the emanation is three or four million times the amount 
emitted by an equal volume of an explosive mixture of hydro- 
gen and oxygen during explosion. In consideration of the fact 
that the emanation is a gas of independent, though destruc- 
tible, properties, the author proposes to call it ** exradio." 

[Sir WILLIAM Ramsay, Comptes Rendus, June 6, 1904.] 


Ionisation Recorder.—C. Nordmann has invented an instru. 
ment which he calls the Ionograph," and which is intended to 
give a continuous reading and automatic record of the state of 
ionisation of the atmosphere and of gases. The gos to be 
studied is introduced between the armatures of a condenser. One 
armature is raised to a potential sufficient to produce the satu- 
ration current, The other armature is joined to an electrometer 


on the one hand, and to the earth through the intermediary of 


a very high resistance on the other. Under the influence of 
the field between the armatures, the second armature collects 
a certain quantity of electricity per second, such quantity 
being proportional to the number of irons produced per second 
between the armatures. If C is the capacity and E the poten- 
tial of the second armature and its electrometer connections, 
its charge, CE, at the end of a time f equal Q, less the quantity 
of electricity lost to the earth through the high resistance. By 
a suitable choice of the dimensions of the apparatus the read- 
ings for E may be made proportional to the values of the 
1 QR, where Q is the quantity and R the high resistance. 

‘he best value of the high resistance is about 10 megohms. 
The registration of the actual ionisation is then completed in 
about half a second. 

[C. NoRD MANN, Comptes Rendus, June 6, 1904.) 


Alternate-current Electrolysis.—MA. Brochet and J. Petit have 


studied the solubility of various metals in a 4-gramme molecule 
solution of cyanide of potassium under the influence of alternate 
currents of various frequencies. They found that the popular 
impression of a uniform decrease of solubility with increase of 
frequency is incorrect. Platinum shows, in fact, a uniform 


though slight increase. Copper shows a well-marked and 
uniform decrease, whereas the metals of the iron group show 
a decided maximum at a frequency of 12 to 30 periods per 
second. The solution of lead in sulphuric acid shows a 
maximum at about 15 periods per second, and after that a 
slight decrease. The current density used was 20 amperes 
per square decimetre. 
[BnocneT and Petit, Comptes Rendus, June 6, 1904.1 


Cathode Rays.—P. Villard has made some interesting obser- 
vations with regard to those cathode rays which follow the 
lines of magnetic force. Broca and Pellat have shown that 
there exists a species of cathode rays which, if placed in a 
strong magnetic field, trace out the magnetic lines of force. 
Villard has photographed both kinds of cathode rays with one 
exposure, using oxygen as the gas, and obtained the ordinary 
cathode rays in the form of a screw about the magnetic lines 
of force, and the other rays, which he proposes to call the 
magneto-cathode rays, following the magnetic lines of force. 
He finds that they originate at a lower difference of potential 
than the ordinary rays. Their appearance is accompanied by 
a fall of potential at the electrodes, and a weakening or even 
an entire suppression of the ordinary cathode rays. For 
the magneto-cathode rays the field is not only directive, but 
also motive. If the discharge from the cathode is hindered by 
placing a small aperture in front of it, a discharge may be 
forced through the aperture by increasing the strength of the 
magnetic field. The author proves that the magneto-cathode 
rays have no electric charge. On repeating Perrin’s experi- 
ment, in which the shadow of a wire exposed to cathode rays 
is enlarged on charging the wire negatively, no effect is pro- 
duced. He describes an experimeut based on Faraday’s ice- 
pail experiment, in which either ordinary cathode rays or 
magneto-cathode rays may be made to enter the enclosure. 
The former instantly produce a deflection of the electrometer 
corresponding to several hundred volts, while the latter pro- 
duce no effect. The magneto-cathode rays are indeed deflected 
by an electric field, but in a direction perpendicular to the 
lines of force. There is, in fact, a perfect antithesis between 
the two kinds of cathode rays. The electric field acts upon 
one kind as the magnetic field acts upon the other, and vice 
versa. “I believe this is,“ says the author, “the first time 
that a Laplacian action of electric force has been realised." 

[P. ViLnanp, Comptes Rendus, June 6, 1904.] 


Anesthesiaof Metals.—Since the researches of Jagadis Chunder 
Bose it is known that certain poisons, and especially anæs- 
thetics, diminish the “electric response of matter," or the 
return to equilibrium after an excitation, either because they 
increase the viscosity or diminish the elasticity of the material. 
If that is so, it is intelligible that the matter affected should 
be unable to follow the extremely rapid vibrations which give 
rise to N-rays. J. Becquerel has therefore examined the action 
of anesthetics in diminishing the transmission of N-rays and 
the response to their impact. He used a hollow cone of 
aluminium or copper, and placed the source of N-rays under 
its base. The sensitive screen was placed at the apex, and 
the whole enclosed in a vessel which could be filled with 
air or with the vapour of chloroform or other an:esthetic. It 
was then found that if the base was protected against the 
immediate action of the chloroform by means of a plate of 
thin glass, the rays passed in spite of the presence of the 
vapour if the source was enclosed in a box of glass, wood or 
cardboard ; but all action ceased if the box was made of 
aluminium or copper. The author concludes that aluminium 
and copper lose their transparency for N-rays when the surface 
which receives the radiation (in this case the base of the cone) 
or the surface from which the rays proceed (in this case the 
box containing the source) is exposed to the action of an anæs- 
thetic. Glass, wood and cardboard, on the other hand, always 
allow the radiation to pass. The author is inclined to believe 
that the N-rays consist of two different radiations, one of them 
traversing glass and other substances with the velocity of 
light, or nearly so, as shown by the index of refraction, and a 
form of energy which is only propagated slowly and which 
Stops at the surface of chloroformed metals. 

(J. BECQUEREL, Comptes Rendus, June 6, 1904.] 
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THE MARYLEBONE SPECIFICATION. 


One of the outcomes of the famous Marylebone electric 
lighting muddle is a specification for generating-plant, issued 
by the Council’s consulting engineer, Mr. ARTHUR WRIGHT. 
It will be remembered that the arbitration resulted in 
the Metropolitan Electric Supply Co. obtaining a substantial 
sum from the Marylebone Borough Council for that part of 
the undertaking which lies in the Marylebone area, but the 
Council must necessarily erect a large new generating station, 
as Marylebone is at present supplied from the works at 
Willesden, which remain in the company’s possession. In this 
connection it is interesting to observe that an entirely different 
system of generation and supply is to be adopted, continuous- 
current plant and three-wire mains being put down through- 
ont. There is already a sub-station in North-street containing 
synchronous motor-generators having an aggregate capacity 
of 3,000kw., and therefore certain of the Marylebone con- 
sumers are now being supplied with continuous current ; but 
the new scheme provides for direct generation and distribu- 
tion. Specifications for the generating plant in the new 
generating station, which will be situated on the banks of the 
Regent’s Canal, St. John’s Wood, were issued last Saturday, 
June 25th, and tenders have to be in Mr. WRIGHT'S hands by 
July 6th. This is undoubtedly driving the matter rather 
close, and it would have been better for all parties con- 
cerned if either the specification had been available earlier, or 
the date tor the delivery of the tenders had been fixed later, 
especially as the work set forth is of considerable magnitude, 
and will require exceedingly careful consideration. 

Tenders are invited for four 500kw. steam turbines coupled 
to continuous-current generators, and for five larger turbine 
sets of 1,700-2,000kw., as may be most suitable to the 
maker’s standards. Each set is to have its own condensing 
plant. The smaller sets are to be delivered, erected and running 
in the station by February 28, 1905, and the dates for the 
first four of the larger sets are as follows:—April 30th, 
June 30th, August 31st and September 30th. The fifth set 
is not to be built until instructions to that effect are received 
from the Council, as eventually it may not be required 
at all. One peculiar clause in the specification is to the 
effect that no guarantee will be given that the buildings will 
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be complete in time for the reception of the machinery. The 
contractor is recommended to take this into account in ten- 
dering—if he can. Of course, it is quite possible that the 
buildings will not be complete, and contractors will be obliged 
to erect temporary covering for their plant and maintain it until 
such time as the building be complete. And they will have no 
permanent covering under which to carry out the work of 
erection of plant. There is no restriction as to the type 
of turbine to be installed—it may be either vertical or hori- 
zontal—and the tenders will, therefore, possess considerable 
interest from this point of view alone. The turbines are to be 
capable of supplying a 25 per cent. overload for one hour, 
and the variation of speed is not to exceed 3 per cent. when 
full-load is suddenly reduced to half-load, nor more than 5 per 
cent. from full-load to no-load Possibly as a precaution 
against blade-stripping, the clearance between cylinders and 
blades is to be large enough for working with steam super- 
heated 200°F., but under normal conditions it will only be 
superheated 100°F. The steam consumption for the large 
sets is not to exceed 20]b. of steam per kilowatt-hour at 
the switchboard and 21lb. for the small sets. Mr. WRIGHT 
has fixed no vacuum, but has drawn the specification 
very broadly with regard to condensers, merely stipula- 
ting that these shall be suitable for maintaining con- 
tinuously the specified efficiency. Perhaps he had the dis- 
cussion on Messrs. PARSON and STONEY'S Institution Paper 
in mind when considering this question. In addition to taking 
the responsibility for fixing the vacuum, the contractor also 
has to state the steam consumption at three-quarter, half and 
quarter load, and the vacuum upon which those guarantees 
are based. The tops of the turbine cylinders are to be remov- 
able without necessitating the dismantling of the governors or 
valve gear; the dynamos are to be continuous-current machines, 
generating at 500 to 600 volts. There may be either one 
to each turbine, or two in tandem, but if the small turbines 
have each two generators in tandem, then one set must have 
its two dynamos each wound for 300 volts, evidently for 
balancing purposes. There must be no sparking, even on a 
25 per cent. overload for one hour, and the temperature of the 
armatures and field windings must not exceed 45°C. after a 
six hours’ run at full load. In order that a fixed point of com- 
mutation may be obtained, compensating windings must be 
employed, but either carbon or metallic brushes may be used. 
There is nothing calling for special comment in the payment 
clause : 50 per cent. of the contract price is to be paid on com- 
pletion of each set ready for running, 30 per cent. on the 
preliminary test proving satisfactory, 10 per cent. on final test, 
and the balance within six months of completion. 

So far, it will be seen, no unusual conditions or restrictions 
are imposed on the contractor. But Mr. WRIGHT'S specifica- 
tions are seldom devoid of some sign of originality, and in this 
case the departure from customary practice is therefore not 
altogether surprising. Up to the present time the Council 
has not issued specifications for the electrically-driven over- 
head crane, switch gear, balancers, boosters and accessories, 
and cooling towers. These items are designated by the letters 
e, f, g and h respectively, and the following is an extract from 
the specification :— 

The engineer will invite tenders separately for the plant included in 
sections e, f, g and h, and the contractor will be bound to take over the 
contracts for the supply and completion of all tke works included in the 
sub-contracts at the figures quoted by the sub-contractors. The contractor 
must state in his tender the minimum percentage that he is prepared to 
add to the sub-contractor’s quotation to cover his risk and expenses 
involved in dealing with the sub-contracts mentioned on the actual 
quotations received by the engineer and communicated to the contractor, 


except in the event of the main contractor being the selected sub-con- 
tractor for the supply of any one of the items e, f, g and h. 


a — 


A similar clause is inserted in the boiler specification 
for a tube well and coal-conveying plant, the 10 boilers 
being of the water-tube type and four of them equipped 
with thermal storage cylinders. Thus it will be seen 
that the contractor has no voice whatever in the selec- 
tion of the sub-contractor, and yet he has to be responsible 
for the latters good behaviour and performance of con- 
tract. In order to make matters appear slightly better 
for the contractor, he is invited to“ state in his 
tender the minimum percentage that he is prepared to add to 
the sub-contractor’s quotation to cover his risks and expenses 
í "; but there is an element of speculation in this 
sort of thing, which every contractor of repute will view with 
anything but favour. Firms are requested to state a figure 
which they must anticipate will be sufficient to make good any 
loss due to non-performance by a sub-contractor when they have 
not the remotest idea who that sub-contractor will be. We 
should imagine that the percentage will vary up to almost 100, 
according to the reputation of the sub-contracting firm. Why 
Mr. WRIGHT has not issued specifications for the entire plant 
in the usual way is possibly explicable by a desire to obtain 
the advantages of dividing up the contract without its dis- 
advantages. Doubtless this will save considerable time and 
trouble to the consulting engineer, but the method is not an 
economical one for obvious reasons, and in the circumstances 
any tenders received cannot contain tho most favourable 
quotations. 


COMMEROIAL PRACTICABILITY OF ELECTRIC 
TRACTION BY SURFACE CONTACTS.* 


BY C. E. C. SHAWFIELD. 
(Borough Electrical and Tramway Engineer, Wolverhampton.) 


Many municipalities contemplating the adoption of electric trac- 
tion are making inquiries into the merits of that most abused of all 
methods of electric traction—namely, the surface-contact system. 
As the author has had charge during the past 24 years of the only 
surface-contact system of electric traction in commercial operation 
in Great Britain, he has ventured to place some of his experiences 
and the conclusions he has deduced therefrom on record, in the 
hope that they may be of interest to the members of this Associa- 
tion, and they may give rise to an interesting discussion. It is not 
the intention of the author to discuss in this Paper the respective 
merits or demerits of the various contact systems now on the 
market, but rather to make certain comparisons between the over- 
head system, which is so universally adopted in this country, and 
the surface-contact system which has been under the control of the 
author at Wolverhampton. . 

The surface-contact system in operation at Wolverhampton was 
first introduced into England by the Lorain Steel Co. of America, 
who had previously experimented with the system at Washington. 
It was first brought before the notice of the Wolverhampton Tram- 
ways committee in March, 1901, and after lengthy negotiations a 
contract was entered into between the Corporation and the Lorain 
Steel Co. by which the latter were to equip about 114 miles of single 
track with their surface-contact system, and allow the Corporation 
to operate the lines so equipped for a period of 12 months. It was 
a condition of the contract that if the system proved itself a com- 
mercial success during the period of experimental operation, the 
Corporation were to take over and pay for the same at an agreed 
upon rate, but if it failed to prove itself safe and reliable and com- 
mercially successful, the Lorain Steel Co. were to remove their 
apparatus and bear the whole cost of the experiment. The 12 months’ 
experimental operation terminated on April 17, 1908, and although 
there was & great deal of difference of opinion in the Town Council 
as to the advisability of retaining the system, it was eventually 
decided on September 11th, by a large majority, that the system 
should be accepted. Shortly afterwards it was decided to proceed 
with the reconstruction of existing routes operated by horse traction 
and the construction of new routes, amounting in all to an addi- 
tional 7 miles of single-track, and the Council decided that these 
extensions should also be equipped with the Lorain surface-contact 
system. About 5 miles of these extensions bave already been com- 
pa and it is expected that the remainder will be finished very 

ortly. 


* Paper read before the Incorporated Municipal Electrical Association 
on Wednesday. 
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‘The design and general arrangement of the Lorain surface-con- 
tact system has already been fully described and illustrated in the 
technical press, T and is probably well known to the majority of the 
members of this Association, and, therefore, the author does not 
propose in his Paper to give any techuical description of the system 
itself. In comparing the respective merits of the overhead system 
and the surface-contact system, the author proposes to do so from 
the following standpoints, namely :— 

. Safety to human beings and animals. 

. Reliability of operation. 

. Cost of operation and maintenance. 

. Cost of installation. 

. Disfigurement of streets and obstruction to traffic. 


SAFETY. 


In any electrical or mechanical system, probably the most 
important point to be considered is the safety of the general publie, 
and it is, doubtless, the appreciation of this fact that has led the 
legislature to impose stringent regulations and conditions upon the 
use of electricity for the purposes of tramway operation. In com- 
paring the respective advantages from the point of view of safety of 
the overhead system and the surface-contact system, it is evident 
that only one source of danger need be seriously considered — namely, 
that of electric shock—as practically all other risks are common to 
all systems of electric traction. In the case of surface-contact 
systems it is evident that the only portion of the apparatus exposed 
to the public from which a shock could, under any possible con- 
ditions be obtained, is the metal stud in the centre of the track, and 
that this can only become or remain alive (except when it is covered 
by a car) in the event of some failure of, or defect in, or damage to 
the mechanism which operates it. The actual value of this risk 
may best be estimated in the light of actual experience, and the 
author has therefore analysed the records of defective boxes during 
the past 12 months, and has extracted threfrom the following 
particulars. 


Table I.—Defective Bores found during 12 Months ended 
March 31, 1904. 


CQ RR. Oo t5 


Cups damaged by Moisture in 2d 
short circuits. | granite basin. Total. g 8 8 
— — — 8 0 2 
Quarter E. M. F. above earth, as shown on Weston voltmeter. “to & 
ending. 8 .— a 
| i a 
Volts. | Volts. | Volts. | Volts. Volts. | Volts. 8 8 3 
10 to 49.150 to 500. 10 to 49. 50 to 500. 10 to 49.50 to 500. 4 
June 30, 03 10 14 1 | 10 is. ` 
Sept.30 „| 14 23 T 2 14 25 10 
Dec. 31 „| 12 6 2 P 14 6 | 
Mar. 31,704, 10 11 2 2 12 138 
Totals .. 54 4 | 5 50 59 | 


It will be seen from the foregoing table that a total of 109 boxes 
were found more or less alive during the 12 months in question, 
59 of which were alive at an E.M.F. of over 50 and under 500 volts. 
The author has divided the live boxes into two sections—namely, 
those under and those over 50 volts—as he had found by experi- 
ment that it is quite impossible for any person or animal to feel 
the slightest sensation of shock from a box which gives a read- 
ing of 50 volts or under, and it is only in rare cases that anything 
approaching a shock can be obtained from a box which gives a 
reading of less than 100 volts. 

It will be noticed that out of the total of 109 defective boxes, in 
nine cases the trouble was due to moisture in the granite basin, 
that is, to the accumulation of water on the surface of the granite 
basin under the dope, which formed a leakage path to the top 
plate. 'This may be said to be due in every case to carelessness 
in fixing in the first instance, sufficient care not having been taken 
to see that the interior of the granite basin was thoroughly clean 
and well brushed over with a coating of hot dope before the 
remainder of the dope was poured in. The remaing 100 defective 
boxes were the result of damage done to the interior of the cups by 
heavy and repeated short-circuits. These short circuits are caused 
by pieces of scrap iron which are picked up by the magnet system 
and come in contact at the same time with the collecting skate and 
with a cross rail at junctions and turnouts. The effect of a number 
of short-circuits on any one cup is that the interior of the top half 
of cup becomes burnt and charred, and thus loses its insulating pro- 
perties, consequently the top plate or stud becomes alive at an 
E.M.F, which may be anything from a few volts up to nearly the 
full line pressure. 

In this connection it is interesting to note that recent experi- 
ments made by the author show that the degree of damage to the 
cup in the eyent of a short circuit entirely depends upon the time 
element of the circuit-breaker controlling the main feeder. When 
the traction switchboard was installed at the power station the 
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possibility of the adoption of & surface contact system had not been 
considered by the Tramways committee, and the circuit breakers 
for the tramway feeders were specially designed to give a compara- 
tively slow break, with the object of preventing the rise of pressure 
which is frequently caused by the sudden rupture of an inductive 
circuit. Experience has shown, however, that this is the very 
worst type of apparatus that could have been selected for use with 
the surface contact system, as it allows the heavy current due to a 
short circuit to flow for a sufficient length of time to give rise to a 
considerable amount of arcing or flashing between the carbon con- 
tacts inside the cup, resulting in the charring of the latter and 
sometimes in the fusion of the copper ribbon. The author is now 
replacing the original circuit breakers with others of a new type 
which give a more rapid break with magnetic blow-out, and as a 
result of experiment he has found that with the circuit breaker set 
to operate at 600 amperes the tramway ‘bus bars may be short- 
circuited a large number of times in rapid succession through the 
contact-making mechanism of the cup without the latter receiving 
any appreciable damage, and he has every reason to believe that 
this alteration in the type of circuit breaker will very greatly reduce 
the number of defective boxes in the future. 


It will be observed that instances of defective boxes due to short 
circuits are more frequent in the summer than in the winter 
months, the reason for this being that light pieces of iron or steel 
are more easily picked up by the magnet when the track is dry and 
dusty than when it 1s covered with wet and sticky mud. 


The presence of a metallic stud in the street surface electrically 
charged at a pressure of 500 volts above earth would at first sight 
appear to constitute a grave source of danger, but the author would 
point out that in speaking of a stud being ulive at 500 volts it does 
not necessarily imply that the stud is capable of transmitting a 
dangerous shock to any animal or person stepping thereon; as an 
actual matter of fact this is by no means the case, as owing to the 
comparatively high resistance of the conducting path formed by the 
charring of the interior of the cup, the quantity of current that can 
pass is exceedingly small, and in many cases the readings obtained 
from the same “live” stud by different voltmeters will vary 
enormously, a difference of 100 or 200 volts being by no means 
uncommon, this variation being simply due to the difference in 
internal resistance of the respective voltmeters. 


In only one instance has the shock received from a live“ stud 
been attended with serious resulte, and this occurred on February 17, 
1904, when a sheep and a dog were electrocuted through treading 
on a faulty box on the Tettenhall.road route. The accident was 
the result of a curious combination of conditions, the absence of any 
one of which would probably have prevented its occurrence. In the 
first place, the box had been improperly fixed, the vulcabeston cup was 
cracked, and the space around it was not properly sealed with dope. A 
car passing over the box picked up a large piece of scrap iron, causing 
& heavy short-circuit, which completed the fracture of the vulca- 
beston cup and separated the top half from the bottom. Secondly, 
owing to & heavy snowfall the track in the vicinity had been salted, 
and at that particular spot was more or less covered with a fairly 
strong solution of brine. Owing to the absence of the proper seal 
of dope, this brine found its way into the interior of the cup, estab- 
lishing a low resistance connection between the live“ lower con- 
tact and the top-plate and causing the top-plate to become “alive "' 
at practically full line pressure. Lastly, the animals to which the 
accident happened had been travelling for some considerable 
distance along the salted track, and their feet were saturated with 
brine solution, thus greatly reducing the resistance of their bodies to 
the passage of an electric current. Immediately after the accident to 
the sheep and the dog, and before any warning could be given, 
a horse attached to a butcher’s cart stepped on the same box and 
was brought down by the shock. It got up again immediately, 
however, and when examined shortly afterwards by a veterinary 
surgeon was reported as being none the worse for its adventure. 

As a result of actual experiments the author is inclined to believe 
that horses, in spite of the fact that they are shod with metal shoes, 
are much less sensitive to a shock sustained by stepping on a 
charged metallic substance than to a shock received from a live 
conductor falling on them from above. Several instances have 
occurred of horses stepping on boxes which, when tested with a 
Weston voltmeter, gave readings of 500 volts and over, and although 
in the majority of cases the animals were brought down, in no case 
was there any resulting injury from the shock. The author has on 
more than one occasion watched a pedestrian step on a box which 
he has known to be “ alive“ at a pressure of 500 volts, as recorded 
by a Weston voltmeter, but in all cases the individual was 
apparently quite unaware of the fact. The comparative harmless- 
ness of the shock received from studs “alive” at the apparently 
high pressure of 500 volts is, of course, due to the comparately high 
resistance of the charred surface of the vulcabeston cup, and to the 
fact that there is never, under any conditions of breakdown or defect, 
any metallic connection between the top-plate and the supply main. 

In the case of the overhead system it is evident that there is 
risk of electric shock from any one of three causes, namely :—A 
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fallen trolley wire ; a fallen telephone, telegraph, span or guard wire ; 
a pole which has become alive through the failure of the insulators. 
Wolverhampton is situated in the midst of a network of tramways, 
all of which are operated on the overhead trolley system, and 
jadging by the frequent occurrence of accidents due to one of the 
three causes mentioned above, the author is of the opinion that the 
risk of electric shock from one of these causes is at least as great as 
that arising from the occurrence of a “live” stud. The recent 
accident in a Midland town whereby three horses were killed and 
the man in charge thereof injured by a shock received from a tram- 
way pole in the centre of the street, is a grim illustration of the 
fact that the dangers of the overhead system are by no means 
confined to falling trolley wires or charged telegraph wires. 

On a large percentage of the tramway systems of this country 
centre-pole or side-pole bracket arm construction is largely used, 
and in accordance with the usual practice the poles are erected in 
concrete. It is well known that, under certain conditions which 
may frequently occur in practice, these poles are virtually insulated 
from the general mass of the earth, and can, therefore, become 
charged at a high potential relatively to the earth. When it is con- 
sidered that in a very large number of cases single insulation only 
is used between the trolley wire and the bracket arm, it is evident 
that failure of the straight line insulator which supports the trolley 
wire—either from mechanical stress or other cause—may result in 
a pole becoming “alive” at an E.M.F. of anything up to 500 volts, 
and prove a source of very serious danger to human beings and 
animals in the vicinity. 

It is evident, moreover, that the failure of an insulatur under the 
conditions named would not be easily detected under ordinary 
service conditions, and there would be nothing to indicate the fact 
that anything was wrong until an accident had occurred. That 
instances of falling trolley wires and “live” tramway poles do 
occur with startling frequency in many districts where tramways 
are operated on the overhead system is undoubtedly true, and that 
these mishaps are not more frequently attended by injury to human 
beings or animals appears to the author to be largely due to the 
beneficent interposition of Providence. It must be remembered, 
moreover, that a shock received from a falling trolley wire or a live 
telephone wire is of necessity infinitely more dangerous than any 
shock which can be received from stepping on a “live” stud, as in 
the former case the shock is generally transmitted through the most 
sensitive part of the body, and there is much greater risk of the 
“live” substance coming in contact with bare flesh. In proof of 
this contention it is only necessary to refer to the files of the daily 
Press, from which it will be found that in nearly, if not quite, every 
instance where a shock has been received under these conditions, 
it has proved fatal in the case of animals, and has always been 
attended with serious and sometimes fatal results in the case of 
human beings. 

In conclusion, so far as the question of safety is concerned, the 
author is of opinion that the balance of advantage lies with a well. 
designed and carefully-installed surface-contact system. 


RELIABILITY OF OPERATION. 


Of almost equal importance to the question of the safety of the 
public is that of reliability of operation, and no system of electric 
traction will ever have the slightest chance of success unless it can 
be regarded as thoroughly reliable under all conditions of service. 
Owing to the entire absence of any statistical information regarding 
the number of journeys lost through defects in or failures of the over- 
head electrical equipment on tramways where the overhead system 
is adopted, it is very difficult to institute anything like a comparison 
between the overhead system and the surface-contact system so far 
as reliability of operation is concerned. From the very commence- 
ment of the operation of the tramway system in Wolverhampton, 
the author has kept minute records of every delay that occurred 
on any route and the cause thereof, together with the number 
of journeys lost by the cars affected by such delay or stoppage. 
Thus, if an accident occurs causing a delay of 15 minutes on any 
one route the mileage lost is reckoned as the total mileage that would 
have been run by each car affected by the delay during the period 
that the stoppage occurred. The following table shows the total 
mileage lost due to faults in the electrical equipment of the Wolver- 
hampton tramways during the 12 months ended March 81, 1904 :-— 


Out of a total of 178 car-miles lost due to defects in the Lorain 
surface-contact equipment during the period covered by the abov 
table, it will be seen that only 27 are debited against the track 
equipment; these were due to the following causes: 8 car-miles 
were lost owing to a delay arising from an improperly-soldered joint 
in a cable terminal, the remaining 24 miles being lost owing to a 
top-plate situated very close to a cross rail being permanently 
earthed thereto by a piece of iron wedged between the plate and 
the rail, it being about 20 minutes before the source of the trouble 
was discovered. 146 car-miles lost due to defects in the car equip- 
ment may be classified as follows :— 


Table III.— Details of Miles Lost due to Faults in Lorain Car Equipment. 


June September | December | March Total. 


— — 


quarter. quarter. | quarter. | quarter. 
Earthed magnets .... 22 21 16 20 79 
Buckled skates ...... 10 7 20 3 40 
Battery faults........ 8 6 T 8 17 
Other causes ........ 3 | 5. 2 e| 10 
43 39 38 26 146 


| | | 

It will be seen that, during the period in question, the total number 
of car-miles lost due to defects in the electrical equipment of 
both cars and track averaged 84 car-miles out of every 10,000 
run, and having regard to the fact that during the months of 
February and March there were frequent and heavy snowfalls, the 
author is of the opinion that this constitutes a record of regularity of 
service which it is difficult to surpass. In considering the car-miles 
lost due to the Lorain car equipment, it must be remembered that 
the defects which were the cause of the delays have & parallel in 
the case of the overhead system in respect of broken and damaged 
trolley wheels and trolley poles and in the earthing of the cables 
inside the trolley standard. | 

The first heavy snowstorm since the system has been in operation 
occurred on February 17, 1904, when about 6in. level fall of snow 
occurred in the early hours of the morning. The electrically-driven 
snow sweeper was at once put into service and the lines were kept 
clear without difficulty, and no delay of any kind occurred. It is 
noteworthy that although the snowfall in the surrounding districts, 
operated on the overhead trolley system, was not quite so severe 
as it was at Wolverhampton, yet considerable difficulty was experi- 
enced, especially in the early morning, in maintaining a regular 
service. Owing to an abnormal rainfall in the early part of Sep- 
tember certain routes were flooded, and at one point the track was 
submerged for a considerable distance to a depth of nearly 2ft. No 
trouble, however, was experienced as regards the running of the 
cars, and no defecte developed in the car equipments, in spite of the 
soaking to which they had been subjected. 

In considering the respective liabilities to breakdown of the rival 
systems, it should be borne in mind that in the case of the surface- 
contact system as installed at Wolverhampton, any accident or 
breakdown can only affect one, or, in very rare cases, two boxes, 
and the momentum of the car is sufficient to enable it to coast over 
the short length of track thus disabled. Further, any faulty box 
can be removed and replaced by a new one in an average time of 
15 minutes without any interruption of service. It may, in effect, 
be said that the surface-contact system is equivalent to an under- 
ground trolley wire divided into 10ft. sections, each of which is 
independent of the rest, and may be removed and replaced without 
interference with the efficient operation of the remainder. It is in 
this respect that the surface-contact system has, in the author's 
opinion, a distinct advantage over the overhead system, inasmuch 
as with the latter an accident of any kind to the overhead equip- 
ment usually means the putting out of service temporarily from a 
+ to 3 mile of route, and a total cessation of traffic along the section 
affected for a more or less lengthy period. 

Another respect in which the surface-contact system possesses a 


! marked advantage over the overhead system is that the conductors 


are free to devote the whole of their time to the collection of fares 
and to looking after the convenience and comfort of passengers. In 
nearly all of the tramway systems at present in operation ia this 
country a considerable proportion of the conductor’s time is occupied 


Table II. —C«r-miles Lost due to Defects in Electrical Equipment of Track and Cars. 


Miles of Total Total 
Quarter ended single track car-miles car-miles 

in operation. run. lost. 

June30,1908............ | H 139,563 | — 177 
September 30, 1903 ...... 11 131,805 172 
December 81, 1903. ...... 11 122570 | 147 
March 81, 1904 m 121,434 | 248 
Totals ............ 515,378 744 


Total car-miles 


Car-miles lost due to faults in Lorain system. 


lost He 10,000 Lorain car | Lorain track Total Total per 10,000 
praes Tune equipment. | equipment. à miles run. 
12-7 43 vs 43 9:1 
13:0 39 D 39 2:0 
12:0 38 27 65 5:8 
20:4 | 26 26 2:1 
144 146 27 178 | 9:3 
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in nursing the trolley pole through frogs and crossings or round 
awkward curves on the overhead equipment, but in spite of the care 
which is taken in this respect interruptions of service are frequently 
caused through the trolley pole jumping and displacing a portion of 
the overhead equipment. Similarly also, no reversal of the collect- 
ing apparatus is required when changing the direction of running 
of a car, whether at a terminus or elsewhere on the line, and 
consequently there is no risk of an accident occurring through 
forgetfulness or carelessness on the part of the motorman or 
conductor. 

One of the most attractive features of the surface-contact system 
as installed at Wolverhampton is that it is virtually fool proof," 
inasmuch as it is practicaHy beyond the power of the motorman to 
inflict damage therean, by A or incompetent handling of his 
car, and in this respect it possesses an advantage which is not 
shared by any other system of electric traction. As a result of the 
24 years’ experience the author has had of the operation of a surface- 
contact system, he believes that for reliability of operation it has 
many and noteworthy advantages over either the overhead troltey 
system or the conduit system. 


Cost OF OPERATION AND MAINTENANCE. 


This question must always be a determining factor in the choice 
of a system of electric traction, as under the present régime of 
municipal control, with its attendant low fares and high wages, it 1s 
becoming an increasingly difficult matter in many cases to maintain 
& tramway system as a paying concern, and, consequently, it is of 
great importance that the system of traction adopted should be one 
that will require the minimum annual expenditure to maintain it in 
a safe and efficient working condition. 

It must be admitted at the outset that from the point of view of 
cheapness of operation and maintenance, no system of electrical 
traction can rival the overhead trolley system. 

The following statement shows the expenditure on the main- 
tenance of the Lorain surface-contact system at Wolverhampton 
during the 12 months ended March 81, 1904 :— . 


Table IV.—Repairs and Maintenance Costs of Lorain System for 
1? Months ended March 31, 1904. 


Track EQUIPMENT. 


Total Cost per mile of Cost 
CEN cost. single track. | per car-mile. 
Repairs and maintenance of £. s. d. £ d. 
cups and top-plates ...... 125 5 5 11:3 0-058 
Raising top-plates.......... 5 19 2 0°5 0 002 
Miscellaneous repairs ...... 12 2 1 11 ' 0005 
Inspection and testing of track 94 15 6 8:6 0:044 
238 2 2 21˙6 0:11 
CAR EQUIPMENT. 
Total Cost per car Cost 
cost. per annum. per car-mile. 
Repairs and maintenance of £ s. d. £ d. 
magnet systems.......... 72 13 2 3˙0 0:033 
Repairs and maintenance of 
switches and batteries, in- 
cluding charging ........ 20 3 4 0:8 0:009 
Repairs and maintenance of 
collecting skates ........ 115 11 8 47 0:053 
Inspection and adjustment of 
magnet systems and ool. 
lecting skates...... ...... |102 13 11 42 0:017 
2 12 9 0:144 


311 2 1 


The expenditure under the heading of track equipment the author 
considers to be very reasonable, and is of opinion that it will bear 
comparison with the cost of maintenance of any similar length of 
overhead equipment running in a busy manufacturing town. 

The whole of the work of inspection and testing of the electrical 
equipment of the track, the removal and replacement of faulty 
boxes and the execution of all repairs of every kind required in 
connection with the maintenance of the electrical equipment of the 
15 miles of single track is performed by two men, who are paid 
wages of 82s. and 28s. per week respectively. The working day of 
approximately 17 hours is divided into two shifts, so that there is 
only one man on duty at a time. Every box is tested once a week, 
and the boxes in the vicinity of points and crossings and other 
special track work where there is a liability to short.circuits are 
tested daily. 

During the period covered by the foregoing statement of costs 
the average time required to test about 11 miles of single track 
was 10 hours, tbe apparatus used for testing consisting of a portable 
Weston voltineter slung round the neck of the operator, the flexible 
leads from the voltmeter being attached to terminals on a pair of 


walking sticks, one of which was placed on the box to be tested and 
the other on the rail. 

As this method of testing proved to be a slow process, the 
operator not being able to cover more than about 1 mile of single 
track per hour, the author has devised an arrangement by which a 
light trolley carrying a contact skate can be towed behind uny car 
in service, and by this means every box on about 15 miles of track 
can be tested in 24 hours. It is expected that this will result in a 
considerable reduction in the expenditure on inspection and testing 
of the track. 

The expenditure on the inspection and maintenance of the car 
equipment has been rather heavy, the items relating to the magnet 
systems and batteries being, in the author's opinion, abnormal, and 
considerably in excess of what may be expected 1n the future. 

_ It is impossible to obtain reliable figures as to the cost of inspec- 
tion and maintenance of the trolley wheels, trolley poles and stan- 
dards in the case of the overhead system, as records, apparently, are 
not kept separately of the expenditure incurred in these respects, 
but it is probable that the car equipment of the overhead system 
can bemore cheaply maintained than thatof asurface-contact system. 

One of the most serious disadvantages of the surface-contact 
system is the increased consumption of electrical energy involved. 
The additional quantity required varies according to the type of 
surface-contact system adopted, but with practically every type of 
system there are three causes which must involve additional current 
consumption, and these are as follows :— 

Firstly. The energy required to operate the circuit closing 
mechanism of the track equipment. 

Secondly. The additional energy necessary for the propulsion of 
the cars owing to the extra weight of the special apparatus carried 
on the car. 

Thirdly. The surface leakage from box to rail over the paving 
under each car on the track. 

Of the above-mentioned sources of power waste the first two only 
need be seriously considered, as in the case of the third the amount 
of energy wasted by surface leakage is so small as to be negligible. 

In the case of the Lorain system as installed at Wolverhampton, 
the current required for the operation of the circuit-closing 
mechanism in the track equipment, which is in this case the energy 
required for the excitation of the magnets, represents a power con- 
sumption of 670 watts per hour, which is equivalent under ordinary 
conditions of service to 0:11 unit per car- mile. 

The additional energy required to propel the cars owing to the 
extra weight carried must, of course, vary in different localities, 
being obviously more in a hilly district than in a flat. It would 
also be affected to a certain extent by the type of rolling stock in 
use and the distance apart of the stopping-places. It is, therefore, 
impossible to give à generalestimate as to the additional energy 
consumed under this heading. 

In Wolverhampton the routes at present in operation include 
some rather severe gradients, and, owing to the fact that a large 
proportion of the road surfaces in the vicinity of the routes are 
macadamised, the track is always very muddy and greasy in wet 
weather and correspondingly dusty in dry weather. ‘The tendency 
is, therefore, for the current consumption per car-mile to be rather 
heavy, the average during the past 12 months being 1°49 units. 

The average total weight of a single-truck double-deck car, 
together with driver and conductor and an average number of 
passengers, but exclusive of Lorain equipment, is 8$ tons. To this 
must be added the weight of the magnets, collecting skate, battery, 
cables and connections of the surface-contact apparatus, amounting 
in all to 1 ton. 

The steepest gradient has a rise of 1 in 17, and there are a 
number of sharp curves varying from 40ft. to 87ft. 6in. radius. 

_ Under these conditions the author has calculated that the addi- 
tional current consumption due to the weight of the Lorain equip- 
ment is approximately equal to 0°13 unit per car-mile. 

The total additional current consumption to be debited against 
the surface-contact system is in this case 0:24 unit per car-mile, or 
approximately 19 per cent. in excess of what would have been 
required by the overhead system. 


Cost or INSTALLATION. 

Although perhaps not of such vital importance as the cost of 
operation, yet, nevertheless, the capital cost of installation must 
weigh heavily in considering the merits of any system, and it is 
obvious, therefore, that any system of electric traction which 
desires to enter into conipetition with the overhead trolley system 
must be capable of being installed at a cost not very much in 
excess of the latter. 

It is very difficult, if not impossible, to give a general figure for 
the difference in first cost of the overhead system and the surface- 
contact system, owing to the fact that whilst the cost of the former 
is practically the same for either double or single-track, the cost of 
the electrical equipment of the latter is obviously twice as much 
for double-track as for single. Consequently, the amount of the 
extra cost of C dn a surface-contact system necessarily depends 
upon the proportion of double to single-track on the routes concerned, 


THE ELECTRICIAN, JULY 1, 1904. 


443 


Speaking generally, however, it may be taken that first-class 
overhead construction costs from £1,500 to £2,000 per mile of 
route, whether double or single, whereas the cost of the surface- 
contact system will be from £2,000 to £2,500 per mile of single track. 


DISFIGUREMENT OF STREETS AND OBSTRUCTION TO TRAFFIC. 


It seems at the present time to be almost an article of faith 
amongst those in charge of the promotion of tramway schemes that 
the adoption of electric traction must of necessity involve the dis- 
figurement of the streets, either by the erection of tramway poles 
and overhead wires or by the construction of an open slot between 
the centre of each track. 

It is true that great progress has been made in the direction of 
rendering modern overhead construction less unsightly and obtru- 
sive than was the case formerly, but nevertheless it must be gene- 
rally admitted that the introduction of the overhead system into 
towns like Manchester and Liverpool has to a very large extent 
po the appearance of some of the finest streets and buildings in 
those cities. One has only to compare the present appearance of 
St. George’s-square, Liverpool, or Piccadilly, Manchester, with what 
it was before the introduction of electric traction to realise the great 
disfigurement due to the erection of poles and wires along these fine 
thoroughfares. 

The author was speaking, not very long ago, to a Liverpool photo- 
grapher, who informed him that at the present time it is practically 
impossible to get a satisfactory photograph of St. George’s Hall 
from any point of the compass, owing to the interposition of the 
network of overhead wires. 

Where centre-pole construction is in use, there is, in addition to 
the unsightliness involved, another very serious objection—namely, 
the obstruction to traffic. There can be no doubt whatever that 
the introduction of centre-poles into a street of average width very 
largely reduces the accommodation for vehicular traffic, and mate- 
rially adds to the congestion of the already overcrowded streets in 
many of our large towns. 

Where side-pole construction is adopted, this inconvenience is not 
so marked, although the presence of a large iron pole with massive 
base every 40yds. along the side walk is not by any means condu- 
cive to the comfort and convenience of pedestrians. 

It is claimed for the surface-contact system that it offers less 
impediment to the free use of the streets and side walks than any 
other system of electric traction in which the energy for the pro- 
pulsion of the cars is collected from an external source, and the 
experience of the author in connection with the Wolverhampton 
tramways leads him to believe that this claim is justified. 

It was anticipated when the system was first installed that 
trouble would be experienced through the metallic studs between 
the rails projecting above the normal level of the paving proving & 
source of danger to the ordinary street traffic, and to horses in par- 
ticular, and that considerable expense would be occasioned through 
the extra wear and tear of the paving surrounding the studs. 

During the 23 years that the system has been in operation no 
complaint of any kind has been received as to any obstruction or 
inconvenience to traffic having been caused by the iron top-plates 
in the street surface, and, so far as the author is aware, no accident 
of any kind has ever been attributed to them. There is, moreover, 
no indication of any abnormal wear of the paving surrrounding the 
studs, neither wood nor granite paving in the immediate vicinity of 
the metal top-plates appearing to wear any faster than at other parts 
of the track. 

On the score of appearance it may fairly be said that the surface- 
contact system is the least conspicuous and the least objectionable 
of any system of electrical traction ; in fact, it is the author's experi- 
ence that unless the track is abnormally clean and free from dirt it is 
very difficult to distinguish the studs from the remainder of the 
paving. During dusty or muddy weather it needs a close examina- 
tion of the track to detect the exact whereabouts of the metal top- 
plates, and probably, owing to this reason, a very large proportion of 
visitors to the town go away with the impression that the electric 
energy for the propulsion of the cars is carried in storage batteries 
on the cars themselves. 

There can be very little doubt that from the point of view of the 
property owner in good residential districts, the surface-contact 
system is distinctly preferable to the overhead system, as it is much 
less likely to cause depreciation in the value of the property 
adjoining the tramway routes. 

To illustrate certain points raised on this question of disfigure- 
ment of streets and obstruction to traffic, the author hopes to be 
able to exhibit several lantern slides of streets in Wolverhampton 
where the Lorain surface-contact system is in use, and of similar 
streets in other towns where the overhead system is installed. 

In considering the results achieved at Wolverhampton ın the 
operation of tramways by a surface-contact system, it should be 
borne in mind that in many respects the local conditions at Wolver- 
hampton are probably more unfavourable to the successful operation 
Of & surface-contact system than in almost any other town in the 
United Kingdom. 


Owing to the large number of factories in the town engaged in 
the production of stamped steel and iron articles, a very large 
quantity of scrap iron of all sorts and sizes is produced and has to 
be carted away from the various works. "This acrap iron is usually 
very carelessly heaped in open carts, with the result that a con- 
siderable percentage of each load is scattered in the street, and it 
unfortunately happens that the principal repositories for scrap iron 
are situated on the busiest tramway routes. Aspreviously explained, 
the presence of this scrap iron constitutes the most serious difficulty 
the system has had to contend with. 

The heavy rainfall of the last two years, in conjunction with the 
very general use of macadam in the majority of the streets in the 
town, has resulted in a clean track being a luxury but rarely 
attained, the track being usually covered with a sticky mud, which 
an hour or two's wind and sun speedily converted into equally 
objectionable dust. 

It should be pointed out, moreover, that in Wolverhampton the 
track is laid to a 8ft. 6in. gauge, and consequently the space avail- 
able between the rails, and between the side frames of the trucks, 
for the reception of the surface-contact apparatus is comparatively 
limited, and the author believes that with the standard 4ft. 8hin. 
gauge many of the troubles experienced with the upkeep of the 
magnet and collecting skates would largely, if not entirely, disappear, 
and the arrangement of the track equipment at points, crossings, 
and other special track work would be considerably simplified. 

The conclusions arrived at in the foregoing Paper may be briefly 
summarised as follows :— 


A well-designed and carefully-instulled surface-contact system is superior 
to the overhead trolley system in respect of the questions of safety, relia- 
bility, disfigurement of streets and obstruction to traffic. 

The overhead system is considerably cheaper both as regards the capital 
cost of installation and the annual cost of operation and maintenance. 

For tramway systems where low initial cost and low annual charges 
are the first consideration, and especially for light railways in thinly- 
populated districts, the overhead system is to be preferred. 

In many of our larger towns, and especially at watering places and 
other pleasure resorts, the surface-contact system has many claims for 
serious consideration in preference to the overhead trolley system. 


The author has made no attempt to treat this subject at all fully 
in the limited scope available in a Paper of this 8 ton. his 
object being merely to provide a basis for discussion of a subject 
which has previously been brought very little before the notice of 
tramway engineers as a body. 


The following is an abstract of the discussion that took place in 
connection with the above Paper. 


Mr. J. H. RIDER (London County Council), referring first to the 
pictures of the car sheds, which the author had shown, asked how access 
was obtained underneath the cars. The picture showed no pits, but 
car sheds should be practically all pits, and he did not see how there 
could be a properly arranged depot on the surface-contact system. On the 
overhead system there was no difficulty, and on the conduit system he 
diverted the conduit to the side track. Coming to the Paper itself, he 
thought safety should be the first consideration. In Table I. it would be 
seen that there was a list of 109 cases where boxes had been found more 
or less alive in 12 months, The average per mile of single track was 10, 
making 20 per mile of roadway. If there were any overhead system 
showing such a bad record it ought to be pulled down. If Wolverhamp- 
ton suffered from scrap iron in the way described in the Paper, it was 
just the wrong place to put down the first surface-contaot system. Every- 
one knew the trouble that had been experienced at Blackpool with 
the first conduit system, it being spoilt for many years on account 
of the sand and sea water getting into the conduit. Blackpool 
was the wrong place to start such a system, and Wolverhampton 
was the wrong place to start a surface-contact system. At the came time, 
however, all the more credit was due to Mr. Shawfield for his success. 
The following paragraph in the Paper was interesting :—‘‘ The author 
has on more than one occasion watched a pedestrian step on a box which 
he has known to be ‘alive’ at a pressure of 500 volts, as recorded by a 
Weston voltmeter, but in all cases the individual was quite unaware of 
the fact." This paragraph, he thought, should be read in conjunction 
with the following passage, which occurred later :—'* That these mishaps 
are not more frequently attended by injury to human beings or animals 
appears to the author to be largely due to the beneficient interposition of 
Providence." He should not like to be in charge of a system where studs 
could get alive and where he should get so hardened as to view with 
unconcern a pedestrian walking on a stud alive with 500 volts. Metallic 
connection between the top plate and the supply main was surely some- 
thing within the bounds of possibility. The Paper said that the contact 
was bound to fall because gravity was the most certain of all forces. But 
friction would very easily counteract gravity, and he could easily imagine 
that some day the stud would not fall. Then if & man stood on it he 
would not be unhurt. The danger of a trolley pole or bracket becoming 
alive was quite true, but it could be most readily guarded against. If 
every post of an overhead system, and every trolley mast and every car 
were properly earthed to the wheels from the rails there would be no 
danger. On the surface-contact system no similar precaution could be 
taken. There was no indication when a stud was alive, and therein lay 
the danger. In connection with the danger from trolley systems the 
following remark was also made :—‘' When it is considered that in a large 
number of cases single insulation only is used between the trolley wire 
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and the bracket arm, ke. He had seen a good many overhead 
systems, but he had never seen one yet which had single insulation, 
and if the engineer of such a system was present, he should be ashamed 
of himself for putting it up. The author concluded that the balance of 
advantage lay with the overhead system, and he cordially agreed. The 
pictures which were shown of certain overhead equipments were as 
seriously distorted as the view of the car taken from the car-pit. The 
following statement was worthy of reference :—'' . . The momentum 
of the car is sufficient to enable it to coast over the short length of track 
thus disabled." In his opinion this was the one serious danger, because in 
the case of breakdown of the current there would be arcing inside the box 
and carbon vapour would be deposited which in time would make a contact. 
The reason the studs did not spark was that the skate was supposed to make 
contact with the preceding stud before it left the one behind. So long as 
this was carried out there could be no sparking in the stud, because there 
was no really broken contact, but if for any reason the switch in the 
stud was not pulled up, the driver did not know it. There was also 
nothing to show the staff which box was wrong, and in time trouble 
would happen. The only surface-contact system which he knew of 
that did not allow the cars to run with only one stud in contact was the 
Schuckert. Another point raised by the Paper in defence of the system was 
that the conductor was not called upon to nurse the trolley pole 
round corners. But he was prepared to state distinctly that if 
any system required this it was not a properly-designed system. 
The other day when he was in Wolverhampton he asked a gentleman 
how he liked the surface-contact system. He answered that he liked it 
very much, for the reason that the service was the quickest in the country, 
because all the horses and carts kept off the track. This carried its moral. 
There was a fox who lost his tail by accident, and he called together his 
brother foxes, told them how comfortable he was, and suggested that if 
they all cut off their tails they would be quite as comfortable. He left 
the application to the meeting. 

Mr. WETMORE, European representative of the Lorain Steel Co., 
said he thought Mr. Rider’s fable was to be taken very much in connec- 
tion with the conduit system, because at a recent meeting of the Institu- 
tion of Civil Engineers he stated that on one occasion half his cars were 
thrown out of work on account of moisture. He did not think that 
Wolverhampton was troubled with such difficulties. Also, if Mr. Rider 
had to contend with the same amount of scrap iron as they did at Wolver- 
hampton, there would be a good many short-circuits and a good many 
delays in his operation. Wolverhampton was probably a town that had 
all the difficulties which could be thought of in connection with a surface- 
contact system, and this was one of the reasons why his company pre- 
ferred to take such a contract, rather than one in a town or city where 
the conditions were more or less ideal. No other system was working 
upon such a commercial scale as the Lorain. He was quite sure that the 
Diatto system in France would have been a success from the first if it had 
been able to abandon mercury, and also make the details of their system 
sufficiently strong to withstand the heavy traffic of the streets. The top 
plate had been made too light on the Paris system. The chief danger of 
surface-contact systems was the use of solenoids in connection with the 
studs. It was well known to engineers that no solenoid could be depended 
upon to act always, especially if exposed to moisture, and this one objec- 
tion alone would condemn their use. Mr. Rider had spoken to the 
effect that the armature of the Lorain system might not fall, and appeared 
to be under the impression that there was a considerable friction against 
the dropping of the armature. His company had been trying to over- 
come for years the difficulty of designing a system in which there was no 
friction in the movement of the armature, and he thought this had been 
accomplished. There was no case on record at the present time in con- 
nection with Wolverhampton in which the armature had stuck up. There 
had been difficulties at Wolverhampton during the first few weeks, but 
they were due to the great hurry in getting the lines open for the Exhibi- 
tion, and some of the cups were broken in their own shops; but even 
under these conditions there was never an armature found to be stuck 
up through a bad contact. Mr. Rider also remarked that, if a box got 
out of order, the driver of the car did not know which one it was, and 
therefore this constituted a danger. But there was absolutely no danger 
in connection with such a case. In the first place, if the car went over a 
box that remained dead, the driver knew immediately, because the cur- 
rent was cut off from the car and he had to use his battery switch to get the 
current on again, Ifthe armature did not come up in the cup, or the 
plate became alive as the car passed over it, there was no danger 
because there was no metallic contact between the upper and lower 
carbon. Inconnection with the nursing of the trolley poles round curves, 
from his experience of putting up trolley lines in this country during 
the last seven years he was sure that there were a great many systems 
not properly designed. It was well known that the trolley rope might be 
tied up provided the car did not run at excessive speeds, but it was also 
well known that on suburban lines the speeds exceeded the schedule limit, 
and round curves at this excessive speed no swivel head trolley would 
remain on the wire unless it was put there. It was recognised that this 
was & danger, because on many systems trolley boys were employed at 
curves for this purpose. If the cars ran slowly the trolley would remain 
on the wires in any well-designed system. He recognised tbat the extra 
ton in the weight of the cars was a disadvantage, but this weight was only 
in comparison with the overhead system. Compared with the conduit 
system the disadvantage was not so great, because of the weight of the 
plough, and it was reduced to about half a ton in comparison. In con- 
nection with the slides shown of overhead construction, he did not con- 
sider they were an exaggeration. They were taken in the streets on a 
Sunday by a professional photographer. 

Mr. F. C. RAPHAEL, on the last point mentioned by Mr. Wetmore, 
said that a very large number of photcgraphs of tramway lines passed 
through his hands, and he was of the opinion that those shown by the 


author were exaggerated. Usually it was very difficult to see the wiresin 
such photographs at all, and it was not uncommon, when wishing to 
emphasise the details of any special work, to have to give instructions to 
the draughtsmen or engravers to work them up slightly. But even then 
results were never obtained similar to those shown by Mr. Shawfield. 

Mr. J. F. C. SNELL (Sunderland) asked the author what was the 
average leakage current over the system, and how far it complied with 
the Board of Trade regulations. He would also like to know what were 
the total operating expenses, because after all these tramway systems 
had to be judged, not only from their engineering standpoint, but also 
from their commercial standpoint. He thought the Lorain Company was 
to be congratulated on the simplicity of the system and the absence of 
solenoids and a lot of auxiliary apparatus with which many of the surface- 
contact systems were infested. Another point upon which he would like 
information was whether in the cold weather there was a larger per- 
centage of accidents due to the coagulation of the oil, for instance, and 
a less chance of the armature acting, at any rate with sufficient speed. 
Further, would the author tell him how long it would take, in case of 
accident, to take out a cable and a box and to make the repair. It 
seemed to him that a very considerable loss must take place there. 
It also appeared to him that trouble must be experienced from horses 
slipping on the boxes. He thought, however, that Mr. Shawfield was to 
be congratulated if Mr. Rider’s story be true that the carts and vans in 
Wolverhampton kept off the track, as it must result in a very considerable 
saving in the cost of maintenance of the roadways. In Sunderland, one of 
the chief items of repairs was repaving not necessitated by the tramway 
traffic. Out of £74 spent per annum per mile of track upon repairs, £50 
was due to this repaving. In fact, it might be that this would be a very 
considerable item towards meeting the capital charges on a more expen- 
sive system like the surface-contact system. . 

Mr. STANLEY CLEGG (Lincoln) said he was considerably interested 
in Mr. Shawfield's Paper because the Lincoln Corporation had practically 
decided to adopt a surface-contact system —viz., the Griffiths-Bedell 
(see The Electrician, Vol. LIL, p. 456). He would, therefore, like to 
ask Mr. Shawfield one or two questions. Had he ever measured the drop 
in volts between the live cable and the nearest terminal of the motor? 
Mr. Rider had mentioned the question of sparking. Assuming that there 
were one or two dead studs, the sparking did not take place inside the 
box, owing to the fact that the two carbons were held together until 
after the collecting device had passed over the stud. The sparking took 
place on the surface of the road, and, therefore, would not damage the 
box. He had had occasion recently to make enquiries as to the cost of 
repairs with overhead equipment. From 30 towns he received figures 
varying between £5 and £95 per mile, and Mr. Shawfield, in Table IV., 
gave £20 per mile of single track, so that he was much below the average 
for the overhead trolley system. The surface-contact system certainly 
did not disfigure the streets as did the overhead system, and for old 
cities, such as Lincoln, there were ssthetic reasons for the adoption of 
such & system. 

Mr. C. E. C. SHAWFIELD (Wolverhampton), in reply to Mr. Rider, 
said that the car depots at Wolverhampton had originally been designed 
for the overhead system, and consequently the amount of pit room was 
rather small—small even for the overhead system—but the new sheds 
which were now being constructed were being made all pits. The method 
adopted at present for moving the cars over the pits was simple— 
a wandering lead, which could be attashed to various points in the 
car depot. It was found perfectly satisfactory, and involved no loss 
of time whatever. The access to the underside of the cars was, of course, 
somewhat impeded by the presence of the magnet equipments, but in 
actual practice no extra wages costs were incurred in connection with 
the ordinary nightly inspection of brakes and motore. With regard to the 
table of live boxes, he would like to point out that, although many of the 
boxes were shown at 500 volts by a Weston voltmeter, yet it was quite 
impossible for any pedestrian who tried it to get a shock. It was not an 
infrequent occurrence for defective boxes to be discovered by barefooted 
youngsters in the lower part of the town, who at once reported them to 
the car depot and received two coppers for their pains. If at any time 
these youngsters saw a short circuit under a car they immediately ran 
round the box to see if it was alive, and, if so, they ran to the car depot 
to report it. Mr. Rider had spoken of the difficulty of locating a live box. 
But his experience was that live boxes only occurred as the result of a 
short circuit. If a short circuit occurred under a car the driver pulled 
up, the conductor stepped off the car and touched the stud to see if 1t was 
alive, and, if it was not, the car went on. 

Mr. RIDER: What is the death rate in Wolverhampton ? 

Mr. SHAWFIELD replied that it was nearly the lowest death rate 
in England. Continuing, he said he quite agreed with Mr. Rider that the 
poles of an overhead system could be made perfectly safe by earthing, 
But, unfortunately, there were very few soearthed. As to the point with 
regard to single insulation not being used, all he could say was that if 
Mr. Rider would look round the lines worked by the British Electric 
Traction Co. he would find more cases of single insulation than of any 
other construction. He was afraid Mr. Rider bad gone astray somewhat 
on the question of breaking current inside the boxes. It was absolutely 
impossible under any conditions to break any current inside a box other 
than the leakage current between the box and the rail. If a box became 
dead from any cause—supposing the carbon broke and the car lost its 
current—inasmuch as the box which the car was leaving was made alive 
by the magnets, it was utterly impossible under any conditions for more 
than from p to 14 amperes, which was the leakage current in very 
wet weather, to be broken inside the box. He admitted that the neces- 
sity for nursing the trolley pole through special work and round curves 
was evidence of bad construction, but if Mr. Rider could epare a day or 
two he could show him 50 miles of lines where the trolley had to be 
nursed in this way. 
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Mr. RIDER: More B.E.T.? 

Mr. SHAWFIELD: Yes. (Continuing): With regard to the extra weight 
of the equipment of the cars on the Lorain system he agreed that this was 
a serious disadvantage. But in this respect it was somewhat on a par 
with the conduit system, where there was the weight of the ploughs and 
the friction of the plough in the slot. It was true that on many of the 
Wolverhampton roads the carts kept off the track, but this was because 
such a quick service was run that they would be pushed off the earth if 
they did not keep clear. In the busiest parts of the town, however, the 
brewers’ drays and railway lorries kept in the middie of the track for 
choice, and it was a serious inconvenience. With regard to the little 
fable which Mr. Rider quoted, he would remind him of another fox, which 
was not unconnected with sour grapes. Mr. Raphael had referred to the 
photographs being exaggerated. He had seen photos in The Electrician 
which were every bit as bad, and could show him the actual equipment, 
which was quite as bad. It was rather difficult to give the average 
leakage current asked for by Mr. Snell, because it varied very much with 
the atmospheric conditions. In dry weather it could not be detected. 
After heavy rain it was something under jJ, ampere, and in muddy 
weather it might rise to as high as 1 or 14 amperes per car. The 
actual current consumption per car-mile due to leakage over 12 months 
was 0:008 unit. The question of temperature had no effect upon the 
operation of the boxes, because there was no oil inside the cup at all. 
The time taken for actually removing a box and repairing it was a 
quarter of an hour. In a rush it could be done in 10 minutes. With 
regard to the location of a fault, this was very easy, because, by simply 
removing two boxes or one box, it was possible to test in either 
direction. Again, owing to the fact that thecable was very carefully laid 
" golid," if any fault did occur it would only be a small fraction of an 
ampere, and it could always be left until a Sunday morning or until after 
midnight, when the line was empty. He was sorry he could not give 
Mr. Clegg the drop in volts between the cable and the motor terminal. 

A hearty vote of thanks was accorded Mr. Shawfield at the conclusion 
of the discussion. 


A NEW DEMAND INDICATOR FOR “SUPPLY IN 
BULK” SCHEMES. 


BY JOHN R. DICK. 


There are two cases in the electricity supply business in which 
the tariff has to be fixed with great care. The first is that of the 
small electric lighting scheme, where the error of making the tariff 
too low may render the undertaking permanently unremunerative, as 
the extra amount of business attracted by the lowness of the price 
is not sufficient to diminish the cost of production to the degree 
expected. If, on the contrary, the rates are fixed too high, the 
development of the business is impeded, and the prospect of making 
a profit may be as remote as when the tariff is fixed too low. Thus, 
a differential tariff appears to be essential, if such small undertakings 
are to meet with success. 

In the second case, which is that of a power scheme aiming at 
the distribution of electricity in wholesale quantities, the conditions 
are entirely different to those of the small electric lighting station. 
The greater part of the electricity sold is for power purposes, and 
the success of the undertaking is dependent not only on the absolute 
values at which the rates are fixed, but also to an equal degree on 
the ability to meet the competition of other methods of producing 
power. 

The essential feature in any proposition which the manager of a 
power supply scheme may discuss with a prospective customer, is 
that the price to be paid shall be less than the inclusive costs of 
generation in the customer’s own works. It is obvious that any 
comparison of the respective merits of the two alternatives must 
take into account the charges for supervision and the use of capital 
in the private plant, but this is often forgotten. Should the choice 
lie between installing a gas engine and taking a supply from the 
power mains, there should be included in the costs of the first 
system the loss entailed in the generation of electricity, as direct 
electric driving of all machinery and shafting is one of the strongest 
inducements to making any change at all. One of the chief reasons 
why a power distribution company can offer an attractive enough 
price for electricity to a manufacturer is that the variation in the 
individual requirements of the consumers produces a considerable 
diversity factor. This, in conjunction with the naturally high load. 
factor which characterises the demand for power in works situated 
in an active industrial district, enables the cost of electricity produced 
on a large scale to be brought down to an extremely low figure. 

Up to the present, when large works have been connected to the 
mains of the ordinary electric lighting station, there has been too 
much of a tendency to fix the rate at a simple and pleasant figure, 
such as 1d. per unit or 3d. per unit, in accordance with the engineer's 
idea of the desirability of the big customer. It also just as often 
depended on the customer's capability of driving a good bargain 
with the supply authority; but when large investments are made 
in the establishment of electricity stations for the express purpose 
of competing with other kinds of motive power, it is necessary to 
fix rates with a higher degree of scientific accuracy. The only 


system which can be universally applied in doing this is the 
„maximum demand " system. Its utility is clear, as it enables the 
supply undertaking to determine very closely its actual costs under 
any given conditions, and thus enables the selling price to be fixed 
at the lowest possible figure consistent with the certainty of earning 
& dividend. | 

To illustrate numerically the importance of that part of the 
total costs which is dependent only on the capital and other fixed 
charges, we may assume a load-factor of 25 per cent. as a probable 
figure for a genuine power business. The average cost of producing 
electricity with such a load-factor may be roughly stated as 
follows :— . 

Charges for interest and depreciation .... 50 per cent. of total cost. 

Other fixed charges independent of output 25 s " 

Net running cost? T T 
It will be at once seen that the charges for the use of capital are 
by far the most important item in framing a tariff that is generally 
applicable. As it is the peak of each consumer's load which con- 
trols the amount of capital that has to be invested on his behalf, 
this has to be determined with considerable accuracy. 

Wright's well-known instrument does this admirably for the 
ordinary lighting consumer where the peaks of his load are not 
naturelly very acute. For motor loads the instrument has to be 
made specially sluggish in order to avoid the registration of an 
unjustifiably large demand. In practice the character of a power 
load may be intermittent, or steady with occasional peaks, or it 
may consist of a succession of peaks. The load curve of a Decem- 
ber day illustrated in Fig. 1 shows, however, that the resultant 
peaks are not exceptionally acute. 

In the actual measurement of the demand, it must be borne in 
mind that the vital point is to arrive at exact data for apportioning 
to the customer his just share of the capital costs. Thus the 
problem presents itself of how sluggish ought the instrument to be 
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to secure this, and at the same time to avoid the registration of 
accidental peaks which do not appreciably affect the generating 
plant. An instrument peculiarly suitable for this purpose has been 
devised by Mr. C. H. Merz, and is manufactured by the Reason 
Mfg. Co. It is arranged so as to integrate the load curve during a 
given period, then to be re-set to zero, and to repeat the process of 
integrating the next element of the load curve. 

The registering dial is provided with an index which shows the 
maximum of these integrated values. To express it algebraically, 

T 


the instrument records the maximum value of z Pdt, where P is the 


" 0 

varying value of the power and T is the interval of time between 
each re-setting to zero. The same result would be laboriously 
obtained by observing an ordinary meter and noting the amounts of 
energy recorded in each consecutive hour. 'The maximum reading 
in any one hour would then be a measure of the maximum demand, 
and the instrument would have a time-lag of one hour in its regis- 
tration. Before proceeding to describe Mr. Merz's instrument, in 
which these operations are done simply and automatically, it will 
be well to examine the conditions whic decide what the period of 
the successive integrations or time-lag ought to be. This will be 
seen at once to depend on the relation which the capital charges 
for supplying any consumer bear to the duration of his maximum 
demand, and this is intimately related to the effect of overload on 
the various classes of generating plant. : 

To begin with the boiler house, it is well known that a heavy 
load is felt there sooner than in any other part of the system, and 
the number and capacity of the boilers put down must take into 
account the intermittent peak loads. In the engine room the effect 
1s not felt so rapidly, as most prime movers are now designed to 
stand large overloads for periods up to one or two hours a day. 
More especially is this the case with steam turbines, which, by the 
use of a by-pass to the high-pressure section, may be overloaded 
with safety to the extent of 50 per cent., though with some loss of 
efficiency. With electric generators of modern design large over- 
loads even for one or two hours are permissible, As it is almost 
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entirely a question of the rise in temperature, the provision of over- 
load capacity does not appreciably affect their initial cost. 

When we come to mains, transformers and switch gear we find 
a greater increase of load may be allowed without any probability 
ofinjury resulting. In view of these facts, we may safely assume 
that if & consumer has an occasional peak 50 per cent. higher 
than his average load, and that its duration is less than half an hour, 
his part ofthe capi:al cost will not be increased by anything like 50 per 
cent. In all probability, as the individual peaks do not coincide, 
the capital cost would not be increased by as much as 10 per cent. 
over that of a system which had no such peaks to deal with. Thus 
the proportionate capital cost of supplying & consumer might be 
based on the integrated value of his load curve during any one hour 
in the day. The integration being carried over this lengthy period 
has the effect of smoothing out the effect of the peaks, and the con- 
sumer does not have to pay a disproportionate rental on their account. 

The above argument is not affected by the system adopted for 
the rating of the plant. Whichever method is used, if the station 
load is, say, 5,000kw., with a certain possible overload, exactly 
double the plant will have to be installed when the load is 
10,000kw. under the same conditions of rating, and, therefore, all 
the arguments as to the distribution of the extra capital charges due 
to increase of load are perfectly applicable. 

To return to the description of Mr. Merz’s apparatus, we may 
state that it is an auxiliary attachment to an ordinary motor meter, 
either ampere-hour or watt-hour. Its chief parts are a pointer, 


driven by the meter train, an indicating dial and a clock for 
periodically re-setting the driving mechanism to zero. 


The first 


wheel, A, of the mecha- 
nism is geared to a con- 
venient part of the ordi- 
nary train B, and, by 
means of a suitably-chosen 
ratio wheel, C, turns a 
spindle, D, through a given 
angle in the period be- 
tween each re-setting to 
zero. The ratio wheel isso 
selected as to give nearly a 
complete revolution of the 
pointer should full-load be 
maintained on the meter for one hour. This driving spindle 
serves to turn a sleeve on the same axis through the medium of a 
simple form of clutch—usually a ratchet, G, and pawl, H. A toothed 
wheel on the sleeve carrics the driving pin F, which actuates 
another pin on a toothed disc mounted on the same spindle as that to 
which the pointer is attached. A little pawl, P, on the toothed disc 
retains the pointer T in its maximum position, and prevents it 
being reset to zero by the automatic action of the mechanism. At 
the end of each month the meter reader does this simply by releasing 
the pawl and pushing the pointer back to its zero stop. The 
toothed wheel X on the sleeve gears with & rack in the form of a 
quadrant, Q, which is, of course, moved through a certain angular 
distance in accordance with the movement of the meter. At the 
end of each hour it is pushed back to its initial position, carrying 
with it the toothed wheel and driving pin, by a re-setting arm, R, 
on the clock. This arm in its turn is actuated by a spring, S, and a 
cam, K, forming part of the clockwork, the cam releasing the arm 
and spring every hour. The clock (which usually goes for eight 
days) is so arranged that it always keeps the re-setting arm just a 
little ahead of the fastest possible movement of the quadrant, so 
there is no friction whatever between the recording and re-setting 
parts of the mechanism. 

We may now briefly recapitulate the complete series of opera- 
tions. The toothed wheel carrying the driving pin F is driven from 
the meter train by a clutch; it turns round a ratchet disc set 
coaxially with it by means of another pin. The ratchet disc with 
its attached pointer is retained at the position of maximum angular 
movement by a pawl which can be released by hand and allow the 
Instrument to return to zero after its reading has been noted. 


The automatic re-setting to zero of the toothed wheel carrying the 
driving pin is effected by means of the quadrant worked from 
the clock. If after any re-setting, the load on the meter increases, 
the toothed wheel and pin will move further round before the 
re-setting arm again works, and thus the pointer will give a higher 
reading. It may be added that the re-setting movement is 
almost instantaneous, and introduces no error in a one-hour regis- 
tration. It will be seen, therefore, that if the meter is connected to 
& fluctuating load for a week the dial will record the maximum con- 
sumption per hour during the week. It is not the instantaneous 
load that is measured, nor the maximum average load for a minute 
or two, but the maximum load averaged over one hour, which we 
have seen is the most useful period in the fixing of an equitable rate. 

As the instrument is an attachment geared to the meter, it does 
not necessitate the use of extraneous apparatus. It has theoretically 
and practically the same curve of accuracy as the meter itself, and 
it may be designed entirely by calculation based on the constant of 
the meter without the need of any experimenial calibration. Owing 
to the skill required in fitting the Merz mechanism it is somewhat 
expensive, so that it hardly lends itself for ordinary use in small 
installations, but it should prove highly serviceable in the large 
power installations. As the extra work the meter has to do in 
driving the indicating train is so slight, its accuracy is not at all 
affected. 

In the case of power supply on three-phase circuits this form of 
demand indicator offers exceptional advantages, as the one moving 
spindle of the meter integrates correctly the power of all three 
circuits, even when they are out of balance. If Wright's demand 
indicator were used on such an unbalanced installation, three 
instruments would be necessary. 

For power schemes it is most convenient that the instrument 
should record in kilowatts, as the tariff found most generally useful 
is in the form of a rental charge per kilowatt of maximum demand 
and a low price per unit. If desired, however, the scale may be 
made to indicate units to be paid at a higher rate, just as in the 
original Brighton system. Even should the contract with the 
customer be made on purely competitive and less exact conditions— 
i.e., a low flat price—it is very useful to be able to check what the 
price ought actually to have been. Frequently it is necessary for 
the company to guarantee that the price should not exceed a cer- 
tain figure, and at the same time to promise a rebate should the 
customer prove entitled to it. The upper limit of price can easily 
be calculated from the amount of plant installed and the declared 
number of working hours, while the rebate (if any) is determined 
exactly by the Merz indicator. 


CORRESPONDENCE. 
—— — 
WIRELESS TELEGRAPHY. 

TO THE EDITOR OF THE ELECTRICIAN. 


SIR : Until reading the astonishing communication in your 
columns of June 3rd, purporting to be signed by myself, I was 
entirely ignorant of its existence. Nothing is farther from my 
intention than to pose as arbiter in the discussion of priority 
in patent matters involving Braun, Marconi, Stone and Fes- 
senden. I most emphatically disclaim any such opinion as 
the ingenious author seeks to express above my signature. 
The first disclosure of an oscillating circuit for use in wireless 
telegraphy, including inductance and Leyden jars, as auxiliary 
to radiating antennæ, was certainly due to Lodge in 1897, 
although he did not broadly claim the principle. From Lodge's 
disclosure it may be held no invention was required to attain 
the forms of apparatus used by the others since that date. 
The shameless forgery in question bears on its face very plain 
evidence of its real source, although it is not clear why so 
unexpected a modesty should impel its author to hide his 
identity behind my name. I must request you to send me the 
original of the letter, that its real author may, if possible, be 
determined.— Yours, &c., LEE DE FOREST. 


St. Louis, June 16. 


A FERRARIS FIELD DETECTOR OF HERTZIAN 
WAVES. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: With reference to Prof. Arnó’s Paper, published in 
The Electrician of June 3rd, it is to be regretted that he, like 
most Continental scientists, does not subscribe to the American 
scientific journals, and is, consequently, unacquainted with the 
work done on that side of the ocean. i : 
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Detectors of the type described by Prof. Arnó have now 
been in use for three or four years in America, the first one 
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States patent No. 715,043, filed August 27, 1902, and issued 
December 2, 1902, show forms in which changes of hysteresis 
by Hertz waves in a rotating magnetic field are caused to 
effect electrical and also mechanical 
changes. It may, perhaps, be worthy 
of note that some of the claims of 
this patent cover also the Ewing 
magnetic detector. . 

It should be mentioned that a 

ood deal of work has been done 
in the United States with reference 
to the effect of electrical oscilla- 
tions on hysteresis, beginning with 
the work of Henry, who was the 
first to apply the method to the 
detection of high-frequency currents. 
A considerable number of hysteresis 
phenomena are treated of in Prof. 
Fessenden’s Paper in the Physical 
Review for January and March, 1900.—Yours, &c., 


NATIONAL ELECTRIC SIGNALLING Co. 
Washington, June 14. H. J. Glaubitz, Manager. 
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PARLIAMENTARY INTELLIGENCE. 


A SUBSTITUTE FOR THE “BERMONDSEY” OLAUSE. 


ELECTRIC LIGHTING PROVISIONAL ORDERS CONFIRMATION BILLS, 
Nos. 2, 8 AND 6. 


The Committee of the House of Lords, presided over by His Grace the 
Duke of Northumberland, met on Tuesday for the purpose of considering 
the clause which was ordered to be drafted in substitution of the Ber- 
mondsey" clause, as reported on p. 399 of our last issue. It was 
announced that the parties had not come toa general agreement, and 
that & decision would have to be given by the Committee. 

Mr. VESEY KNOX, for the Maidenhead Corporation, submitted the 
following clause :— 

1. The undertakers shall, so soon as the annual statement of accounts 
of the undertakings under this order, and under the Maidenhead Electric 
Lighting Order of 1898, shall be filled up in the form prescribed by the 
Board of Trade under the Electric Lighting Act, 1882, publish in a 
newspaper circulating in the borough, a notification that such statement 
of accounts has been filled up and that copies of it can be obtained at the 
offices of the undertakers at a price not exceeding 1s. per copy, and such 
publication shall be in addition to, and not in substitution for, any 
publication prescribed by the Board of Trade under the Electric Lighting 
Act of 1882. 

2. The undertakers shall, on the expiration of the third complete 
financial year after they have commenced to supply electrical energy 
under this order,* and on the expiration of each third succeeding year, 
reconsider, and, if necessary, revise, so far as reasonably practicable, the 
scale of prices charged for electrical energy under this order and under 
the Maidenhead Electric Lighting Order, 1898, respectively, so tbat in 
the judgment of the undertakers no rate will be required for the purpose 


* [n the case of the Maldon and Coombe, ‘Tamworth, Eastleigh, 
Hanwell and Bath Orders, these being new undertakings, this period has 
been fixed at five years—see below. 


of defraying the future expenses of the said undertakings during the next 
three years; provided, nevertheless, that 

(a) The prices to be charged shall not exceed the maximum charges 
which may be charged under this order and the Maidenhead Electric 
Lig ning Order, 1898, respectively ; 

(b) The scale of prices so reconsidered and revised may be from time 
to time in like manner reconsidered and revised by the undertakers. 

3. Nothing in tbis section contained shall prevent the undertakers 
from entering into contracts for periods which may extend beyond the 
periods at which any revision may take place under the provision of this 
section on special terms under s peeial circumstances not applicable to 
ordinary consumers, but, save with the consent of the Board of Trade, 
each such contract shall provide that the price to be charged for energy 
to be supplied under such contract shall either («) be subject to revision 
at the next triennial revision provided for under this section, or (b) vary 
in the same proportion as the prices charged to ordinary consumers. 

Provided that the undertakers shall not, without their consent, be 
required to accept any prices lower than the minimum prices mentioned 
in such contracts. 

Discussing sec. 1, he said that the gas companies wanted to have the 
whole of the accounts published lin a local newspaper, but this, he con- 
tended, would put an unnecessary burden upon an undertaking, because 
the rates for such insertions in local newspapers were very heavy, and 
would probably amount to £30. Sub-sec. 2, he ventured to think, 
carried out the wishes of the Committee. With regard to sub-sec. 3, he 
drew attention to the words “save with the consent of the Board of 
Trade," because there were special very desirable contracts, such as con- 
tracts with tramway companies, which, if they could not enter into for 
long periods, they would lose, much to the detriment of the undertaking. 
Tramway companies were the best possible consumera, because they 
desired a large amount of energy over a large portion of each day, but if 
they could not definitely fix up with the local authority & price for 
electricity before they put down their lines, they would erect their own 
works, and the local authority would lose the custom. 

The CHAIRMAN pointed out that the clause allowed that in the case 
of anyone who wished to take a large supply, the local authority might 
go to the Board of Trade for consent to a special contract. 

Mr. VESEY KNOX agreed, but the number of such consumers was 
rapidly diminishing. Only consumers requiring a very large amount of 
energy would think of putting down their own plant. It was only with 
exceptionally large consumers that the question would arise. 

The CHAIRMAN : But would not a tramway company have to go to 
Parliament for an act. 

Mr. VESEY KNOX replied that it was not absolutely necessary to 
proceed in this way. If they proceeded under the Light Railways Act, 
the Commissioners would have no power to authorise the local authority 
to enter into a long contract. The promoters were extremely anxious not 
to lose these contracts. With the exception that this point had been 
brought into the clause, he maintained that the clause followed out the 
decision of the Committee last week. 

Mr. PADDON, for the Maidenhead Gas Co., said he disagreed entirely 
with the clause above printed, inasmuch as it only reflected in a certain 
colourless way the principle of the decision of the Committee. "Therefore, 
he submitted the following clause :— 

1. Within one month of the date in which the undertakera shall make up 
their annual statement of accounts in pursuance of sec. 8 (9) of the Elec- 
tric Lighting Act, 1882, they shall in each and every year publish such 
statement of accounts in the same form and the same shape made up as 
aforesaid by inserting such accounts in each of two succeeding weeks in a 
local newspaper circulating in the district. 

In case the undertakers make default in complying with the provisions 
of this sub-section, they shall be liable to a penalty not exceeding 40s. for 
each day during which such default continues. 

2. The undertakers shall, at the expiration of the period of three years 
from the date of the passing of the act confirming this order, and there- 
after at the expiration of every further period of three years, revise, fix 
and thereafter maintain the prices to be charged for energy to be supplied 
by them during the ensuing three years (but not exceeding the maximum 
prices specified in this order) so that as far as reasonably practicable there 
shall be no deficiency of income to be charged upon or be paid out of the 
local rates as defined in the schedule to the Electric Lighting Act of 1882, 
and so that the annual revenues of the undertaking shall not be less 
than the annual expenditure (which expression for the purpose of 
this section shall include charges for revenue account and charges for 
interest on moneys borrowed, and instalments of principal and sinking 
fund) and in estimating the expenditure for any such period after the first 
revision of prices under this section, the undertakers shall take into 
account and provide for any deficiency of income in any former period of 
three years. 

3. In every year after the expiration of one year from the date of the 
first revision of prices under sub-sec. 2 of this section the auditor pre- 
scribed by the Electric Lighting Act of 1882 in respect of the undertaking 
shall, within 14 days of the completion of the audit in each year of the 
accounts of the undertaking, report to the Board of Trade whether the 
undertaking during the year to which such audit relates has been 
carried on so that there was no deficiency of income for such year to be 
charged or chargeable upon the local rates as hereinafter defined, and 
whether the prices current at the date of such audit are sufficient to make 
the annual revenue of the undertaking equal to the annual expenditure. 
And if such auditor report that such current prices are not sufficient for 
such purposes, the Board of Trade shall fix the pne to be charged by 
the undertakers for any energy to be supplied by them during the 
remainder of the then current period of three years so that, as far as 
reasonably practicable, the annual revenue of the undertaking shall not 
be less than the annual expenditure. 
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4. Nothing in this section shall prevent the undertakers from entering 
into contracts for periods extending beyond the period to which any 
revision may take place under the provision of this section on special | 
terms under special circumstances not applicable to ordinary consumers, 
but each such contract shall provide that the price to be charged for 
energy to be supplied under such contract shall either (a) be subject to 
revision at the periods of revision provided for under this section or (b) 
vary pari passu with any variation of prices charged to ordinary con- 
sumers made during the existence of such contract. Provided that the 
undertakers shall not, without their consent, be required to accept any 
price lower than the minimum price mentioned in such contract. 

5. Subject to the provisions of this section, the undertakers may, if they 
think fit, at the end of each year revise their prices (other than the prices 
fixed by the Board of Trade) to be charged for energy to be supplied by them. 

6. There shall not be made against the district rate, or any other rate, 
for energy used by the undertaking for its lighting or any other purpose a 
charge at a higher price than that charged to consumers using energy for 
similar purposes and for the like hours ef supply. 

He maintained that it was not a hardship for the local authority to 
publish the whole of the accounts in a local newspaper. He was informed 
that it would only occupy 132 lines, and the expense was only once a year. 
With regard to sec. 2 of the promoters, they quite took all efficiency from 
the clause, and, therefore, his sec. 2 should be adopted, because the 
object to be attained was to prevent the local authority being extravagant 
during the first three or five years, as the case might be, and they 
not being answerable for it in any way. In other words, any loss in one 
period should be carried on to the next, and the prices raised to meet it. 
Taking up sec. 3, he said that this merely provided the machinery for 
seeing that the principles of the previous section were carried out. 

The Hon. T. H. W. PELHAM, of the Board of Trade, said that 
municipal auditors were not appointed by the Board of Trade. 

Mr. PADDON said that whoever the official in question was, his 
functions were perfectly clear. Continuing on the question of contracts, 
he said that if a 8 E a contract with a definite minimum before him, 
there was no injustice if subsequent adjustments were made by virtue of 
general commercial changes, and he did not see any necessity for the 
consent of the Board of Trade. Sub-sec. 6 simply carried out the pro- 
visions that the price for street lighting and other municipal purposes 
should not exceed that charged to private consumers. 

The Hon. T. H. W. PELHAM asked that the views of the Board of 
Trade should be heard before any decision was come to. . 

Mr. VESEY KNOX, in reply to Mr. Paddon, pointed out that the 
portion of the clause relating to the price for public lighting was not 
asked for in the petition of the gas company. If the gas company was of 
the opinion that the promoters’ clause did not sufficiently guarantee that 
the provisions of it would be carried out without a penalty, he reminded the 
Committee that a mandamus could be obtained against the Corporation. 

The Hon. T. H. W. PELHAM, on behalf of the Board of Trade, said 
he did not wish to express any opinion upon the clauses generally, but 
only so far as it was suggested to impose duties upon the Board of Trade. 
In the first place the Board of Trade did not appoint auditors, except for 
companies. There were officers appointed for the borough, or there were 
district auditors appointed by the Local Government Board. Sub-sec. 3 
of the gas company’s clause seemed to make the revision annual instead 
of triennial. He was not interested in this however, but he objected very 
strongly indeed to the suggested duty to be imposed upon the Board of 
Trade. The Board had no staff for this purpose. It would be necessary 
to hold a local inquiry into all the circumstances of each case and it 
would be a very expensive and troublesome duty, which the Board of 
Trade would be quite unable to undertake. It would not only affect electric 
light, but it would form a most dangerous precedent for other things. 
The Board of Trade had never been called upon to fix actual prices 
although sometimes they fixed maximum prices. lt was impossible for 
the Board of Trade to know tae exigencies of local trade and it would 
be a very complicated matter, which, he was authorised to say, it would 
be impo:sible for them to undertake. The only remark he had to make 
objected to the duty imposed upon them in respect of contracts. It would 
result in their having to decide contracts for every cotton mill or 
works which decided to take current. 

Mr. PADDON said he would be prepared to alter the wording of the 
clause so that the Board of Trade merely appointed an arbitrator. 

Mr. WEDDERBURN, K.C., said that the clause proposed by Mr. Vesey 
Knox in the case of Maidenhead was accepted by the promoters of all the 
other opposed orders. If the Committee would indicate which of the two 
clauses they would take as a basis, it might save time. 

The CHAIRMAN said the Committee would take that proposed by 
Mr. Vescy Knox. 

Speeches for Mr. Knox’s clause were then made in respest of all the 
other orders, and replies in favour of the Maidenhead Gas Co.'s clause by 
counsel for the opposing gas companies. l 

After consultation, the CHAIRMAN said the Committee had adopted 
Mr. Knox’s clause, with the following alterations :—In the early part of 
section 2 the words and thereafter maintain" would be inserted after 
the word “ practicable" ; a little further on in the same clause the words 
“in the judgment of the undertakers ” would be deleted; in section 3 the 
words save with the consent of the Board of Trade" would be left out, 
and in (a) of that section the words at the next triennial revision ” would 
be omitted. 

With regard to sub-sec. 6 of the gas companies’ clause relating to street 
lighting, several applications were made for this, but the Chairman refused 
to go back on his decision given on p. 400 of our last issue. 

with regard to the clause submitted by the promoters was that the Board 

(It is understood, of course, that in the case of new undertakings the 
first revision under the new clause will not take place until the end of five 
years. The three years applies only to extension orders.] 


LIGHT RAILWAYS BILL. 


In the House of Lords on Thursday last week, 

Lord WOLVERTON moved the second reading of the Light Railways 
bill, saying that it was precisely the same measure as that which passed 
through the House of Lords last year, and was then abandoned. 

The second reading was agreed to. 

The text of the bill is as follows :— 

1. The powers of the Light Railway Commissioners under the Light 
Railways Act, 1896 (in this act referred to as the principal act), shall 
continue until Parliament otherwise determine. 

2. (1) If any order under the principal act is not confirmed by the 
Board of Trade on the ground that the proposals of the promoters ought 
to be submitted to Parliament in pursuance of sub-sec. 3 of sec.9 of the 
principal act, the Board may, if they think fit, submit the proposals to 
Parliament by bringing in a bill for the confirmation of the order. 

(2) If, while a bill confirming any such order is pending in either House 
of Parliament, a petition is presented against the order, the bill, so far 
as it relates to the order, may be referred to a Select Committee, or, if the 
two Houses of Parliament think fit so to order, to a Joint Committee of 
both Houses, and the petitioner shall be allowed to appear and oppose as 
in the case of private bills. 

(8) On bringing in a bill under this section for the confirmation of an 
order, the Board of Trade shall make a special report to Parliament with 
respect to the order. 

8. This act may be cited as the Light Railways Act, 1904, and shall be 
read as one with the principal act, and the principal act and the Light 
Railway Commissioners (Salaries) Act, 1901, and this act may be cited 
together as the Light Railways Acts, 1896 to 1904. 


METROPOLITAN DISTRIOT RAILWAY BILL. 


A Select Committee of the House, of Commons, of which Sir Lewis 
Mclvor is Chairman, considered this bill on Wednesday. It has already 
passed through the House of Lords, and full details of it were given in 
The Electrician of April 29, p. 65. 

Mr. FREEMAN, K.C., for the promoters, asked for an extension of 
time to 1908 for the completion of the authorised deep-level line between 
Earl's Court and the Mansion House. 

Mr. R. W. PERKS, chairman of the Metropolitan District Railway 
Co., stated that the company was not prepared to undertake the deep- 
level line until electric traction was established on the existing line, as 
they had no idea as to what the effect of the increase of trains would be 
on the upper line. 

Questioned by the Chairman, Witness said the electric service would 
probably be commenced shortly after Christmas. 

Mr. COWARD, K.C., for the London County Council, asked for a zone 
of ld. fares and a provision for workmen's trains on the deep-level line, 
which would be used for express service, with possible stoppages at 
Charing Cross and Victoria. 

After arguments by counsel on both sides, the Committee found the 
preamble of the bill proved. 


ELECTRIC LIGHTING (LONDON) BILL 


The preamble of this bill was found proved on Friday by the Select 
Committee of the House of Commons presided over by Mr. Bousfield. 


OTHER ELEOTRICAL BILLS. 

The Southport and Lytham Tramroad (Extension of Time) Bill came 
before the Unopposed Committee of the House of Commons on Friday 
last, when the preamble was found proved. The bill provides for an 
extension until 1907 for the reconstruction of the Southport-Lytham 
tramroad authorised in 1900. It was stated that the capital for the first 
portion of the work had been found and that the work would be started 
upon at once. 

The Belfast and North-East Ireland Electricity and Power Gas Bill 
came before the Unopposed Committee of the House of Lords last week, 
Lord Balfour of Burleigh presiding. The bill authorises the company to 
supply electrical energy and power gas in portions of the counties of 
Londonderry, Antrim, Down, &c. The capital of the underiaking is 
£1,500,000. The preamble of the bill was found to be proved. 

In the House of Commons on Thursday last week the Preston, Chorley 
and Horwich Tramways Bill was read a third time. 

The Rotherham Corporation Bill was before the Police and Sanitary 
Committee of the House of Commons last week. Among a number of 
things, extensions of the municipal tramway system was sought and some 
further provision with regard to the electricity undertaking. The former 
were unopposed and were sanctioned by the Committee. With regard to 
the electricity undertaking, it was sought to make discounts up to 10 per 
cent. to consumers who paid their account within a certain time. The 
Committee, however, refused to allow a higher maximum than 5 per cent. 

In the House of Lords on Monday the Manchester Corporation Tram- 
ways Bill was read a third time. 

The Leicestershire and Warwickshire Electric Power Bill was read a 
third time in the House of Commons on Monday. 

In the House of Lords on Tuesday, the Bristol Tramways 5 
Bill and the Baker Street and Waterloo Railway Bill were read a thir 
time and passed. 

The Light Railways Bill came before a Committee of the House of 
Lords on Tuesday, and the preamble was found proved. 

In the House of Commons on Tuesday, the Derbyshire and Nottingham- 
shire Electric Power Bill was read a third time. 

In the House of Commons on Wednesday the Saiddleworth and Spring- 
head Tramways Bill was ordered for a third reading. 
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MUNICIPAL TRADING. 


In the House of Commons on Tuesday, Mr. LONG, in answering Sir 
W. Houldsworth, who asked whether any steps had been taken for 
the summoning of a conference of the Institute of Chartered Accountants 
and other societies, referred to in sec. 9 of the report of the Joint Select 
Committee on Municipal Trading, said that he had been giving attention 
to the practicability of a standard form of accounts of local authorities 
being prescribed, and was disposed to think that the best course would 
be to appoint a Departmental Committee to inquire into the system upon 
which the accounts should be kept. 


RAILWAYS (ELECTRIC POWER) AOT, 1903. 

In the House of Commons yesterday (Thursday), 

Mr. CHANNING asked the President of the Board of Trade what 
orders, if any, had been made by the Board under sec. 1, sub- 
sec. (7) of the Railways (Electric Power) Act, 1903, for securing the 
safety of the public; whether such orders include adequate protection 
from contact with a Jive rail; and whether any of the fatal and other 
accidents which have occurred from contact with live rails have been found 
to be due to the neglect of the companies to comply with the terms of orders 
of the Board, or to neglect of other precautions. He further asked what 
steps the Board were now taking or would take effectually to prevent 
recurrence of such accidents. 

Mr. GERALD BALFOUR: No orders have yet been made under the 
act.) Inquiries are being held into two recent accidents that occurred 
through the electrical working of railways, and when the reports are 
8 0 the question of the precautions to be taken will be fully con- 
sidered. 


TELEPHONE FACILITIES IN IRELAND. 


In the House of Commons yesterday (Thursday), 

Mr. O'DOHERTY asked the Postmaster- General when telephon‘c com- 
munication between Ballymena and Londonderry, including branches to 
Limavady, Coleraine and Portrush, would be established, and when sub- 
scribers in those towns would be connected with Belfast. 

Lord STANLEY said applications for a telephone service had been 
received from several other towns in the North of Ireland, and he had 
found it necessary to obtain further estimates in order that when the 
scheme now under consideration was put into execution it should be as 
comprehensive as possible. He hoped shortly to be able to announce 


that the work would be put in hand when the requisite support was 


forthcoming. 
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LEGAL INTELLIGENCE. 


Poole and District Electric Traction Oo. v. Eournemouth 
j Corporation. 
ARBITRATION, 
( Continued. from p. 404.) 
Friday, June 24. 

Mr. J. E. WALLER was further cross-examined by Mr. C. A. CRIPPS, 
K.C. He said that when he was promoting the rival scheme for 
Mr. Murphy in 1897 he gave it as his opinion that the loop line by 
Parkstone would pay. He said the same now, had the two lines been 
constructed together; but having constructed one line and made it pay, 
it would obviously deplete it of some of the traffic if the loop were now 
constructed. In this way the two lines together would not show the same 
profit as the one line showed now. In estimating his depreciation of the 
undertaking he had taken the cost of the construction of the line as 
shown by the balance-sheet, and he calculated the sum which should be 
set aside at £448:0 per mile of route per annum, as against £362:8 given 
by Mr. Sellon. 

Mr. CRIPPS: But in estimating the depreciation and renewal you 
should take the cost of the reconstruction of the line and not the cost of 
the original construction ?—I cannot agree, because you would then be 
going behind the balance-sheet, which you say we should not do. 

You have given certain figures which you ray shows that the line had 
more or less reached its maximum in 1903 ?—Yes. 

Do you really say that a line that has only been in operation for three 
years is likely to get to its maximum in that t me in a district of this kind? 
— Yes, I think it is reasonably near it; but I have allowed a further 
extension by allowing 360,000 car-miles per annum, whereas you only ran 
338,000 car-miles in 1903. | 

But would you really take one statistic of this sort to base your view 
that there will be no increase in the future ?—That is one of the elements. 
Another reason is that being a pleasure line you would get the full use of 
it from the visitors from the very first. 

Do you not think that the pleasure traffic increases with the popula- 
tion ?— No, I do not. 

You also say that the Christchurch concession is worth nothing ?— Yes. 

And you proceed on the same sort of basis as in connection with Park- 
stone—viz , that 6 per cent. would be required for the money ?—Yes, and 
I have taken the same prorcrtion of business traffic that you now get 
between Bournemouth and Poole. 

And on that basis ycu allowed for 603,115 passengers going between 
Bournemouth and Christchurch ?—From the business point of view, and 
then I allowed the same percentage of business traffic as upon the 
Poole line. 

You have made no allowance for the running powers? —Yes, I consider 


the difference between the 338,500 car-miles which you actually ran in 
1903 and the 360,000 which I have allowed, sufficient to cover any 
advantage from running powers. 

But I put it to you most distinctly that you included nothing, and did 
not intend to include anything for the running power?—I had not the 
question of running powers in my mind at the time, but I consider there 
is sufficient margin. 

Saturday, June 25. 

Mr. WALLER was briefly re-examined, but made no new points. 

The UMPIRE : If you were à free man, would you advise anyone to 
construct the Parkstone line ?—No, I would not, because the traffic to be 
obtained upon it would not repay the capital which it would cost to 
construct. 

Mr. E.] M. LACEY, the consulting electrical engineer to the Bourne 
mouth Corporation, examined by Mr. LLOYD, K.C., said that in ascer- 
taining the fair market value of the undertaking he felt himself entitled 
to take into consideration certain matters outside any particular figtre in 
the balance-sheet, and especially did he think that a purchaser should 
see if any proper provision had been made for maintaining the eainings 
of the undertaking. He did not consider the permanent way was of sub- 
stantial construction. In fact, it was of the cheapest possible construction. 
The tar macadam with which the space between the rails was paved was 
full of holes, and the lines of granite setts outside the rails were very 
unstable. This necessarily affected the wear on the rails, and from care- 
ful measurements he had ascertained that the wear on the rails since the 
opening of the tramways was ñin., which would give a life of about 
12 years. The points and crossings were very old-fashioned, and where 
ordinarily the life of these would be about seven years, he should say tl at 
the ones on the Poole line would have a very considerably less life. 1n 
fact, some of them needed renewing at once. The overhead equipment 
and the feeder cables were in fair condition, but the rolling stock had. 
not been maintained in a proper manner. Originally, also, the rolling 
had not been first-class, and the general appearance of the tramway 
showed that it had not been maintained properly. The accounts con- 
firmed this statement. In 1901 the amount set aside for renewals was 
£331. 4s., or 0:036d. per car-mile; in 1902 £1,363, or 0°990d per car- 
mile, and in 1903 £1,631, or 1:156d. per car-mile. There were very good 
reasons why in the first year the maintenance charge should not be a 
large one. In his opinion, however, after the first year a proper sum 
to be set aside for renewals would be £2,071—1:465d. per car-mile, 
and this was based upon the 1903 figure of 338,500 car-iniles. 
In addition to this, also, a sum should be set aside for depreciation 
and his estimate for this was £1,598 per annum. In arriving at a valua- 
tion of the undertaking, he had first taken the balance-sheet for 1901 
without correcting it for 12 months, as he contended that nothing in the 
agreement bound him to take anything but the balance-sheet. On this 
basis he arrived at a figure of £63,534 upon a 6 per cent. take and a pur- 
chase period of 168 years. Taking a twelvemonth's valuation, his net 
figure was, using the 1903 balance-sheet, £61,582, both these items being 
the capital value of the existing line. This was after deducting three 
years’ maintenance and depreciation at the rates mentioned above. With 
regard to prospective profits, he pointed out that notwithstanding the car- 
mileage and passengers increased in 1903, the profits were actually less 
than they were for the nine months of 1901. Another factor to be taken 
into account was that the company had been paying less for their elec- 
trical energy than the Corporation would have to pay under the agree- 
ment with the supply company which had to be taken over. Taking all 
these things into consideration, he had arrived at the conclusion that the 
undertaking had practically arrived at its maximum earning capacity, and 
therefore he had allowed nothing for increased future profits. He felt 
convinced that the car-mileage which the company now ran would provide 
for the requirements of the districts for a very long time. Throughout 
his calculation he had assumed that the gross receipts would be a little 
over 11d. per car-mile, which was a very good result, and no injustice was 
being done to the company by assuming that they would continue to earn 
that sum. With a turn-out system such as this, a six minutes’ service, 
which was the one now given, was the maximum that conld be given with 
the existing limits of speed. In fact, as showing the difficulty which was 
experienced in maintaining even this service, he said he knew, from his own 
knowledge, that on some sections of the line the cars ran at 18 miles an 
hour. Healso agreed with Mr. Waller that the possible electrification of 
the local railway lines in the future must be taken into accoun!. Coming 
to the Parkstone line he placed no value on this for the same reasons that 
Mr. Waller had given. The value of the running powers he had valued 
at £159 per annum or a capitalised sum of £2,650. To earn this, how- 
ever, there would have to be an expenditure of £2,350 upon the cars in 
adapting them to the double working upon the trolley and conduit systems. 
He placed no value upon the Christchurch lines, and he would not recom- 
mend the Corporation to construct any lines in Christchurch if they 
could advoid it. The Poole Quay line and the Canford Cliffs line he 
could not bring himself to consider seriously. 

Cross-examined by Mr. BALFOUR BROWNE, K.C.: As to the repair 
of the line, is it in any worse repair than the Winton line of the Corpora- 
tion, which is of precisely the same construction ?—I have not been on 
that line recently. 

You have estimated renewals at 1°465d. per car-mile ? —Yes. 

Tar paving and road paving you have put at 1s. per yard super ? — Yes. 

Am I right in suggesting that instead of 1s. per yard super, in all books 
on the subject you will find it is given at 2d ?—I do not know what you 
find in books. 

It is done in Liverpool at 2:009d., and if it is done there surely it can 
be done here ?— Perhaps. 

Is not then your figure much too high ?—It is ridiculous to say that 
4 miles of macadam road can be maintained for £100 a year, which ig 
practically what you say. 
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Granite paving you have put at 5s. per yard super. Am I right in 
supposing that 4d, per yard per annum is sufficient ?—Oh, no. 

In Liverpool it is done for 0:54d. ?- - Well, I give you my figures. 

Yes, I know you do, but they are wrong. 

Further cross-examination: He had taken 11:75d. per car-mile as the 
average earnings upon theline. It was quite true that on some of the 
Corporation lines the earnings were as high as 2s. 2d. and 2s. 3d. per car- 
mile and that the average was 16d., but there were a large number of 
lines feeding the main line which accounted for this. Another reason 
was that the population was more dense in the centre of Bournemouth 
than upon the Poole line. 

What determined your multiplier of 163 years?—I regard an under- 
taking of this kind as a 6 per cent. investment. 

Does not the multiplier depend entirely upon the security ?—Yes. 

Is a tramway purchasable at the end of 21 years as good a security as 
one that is not purchasable under 35 years ?—No. 

Again, is a tramway purchasable as “ old iron” as good a security as 
one purchased as a góing concern ?— Certainly not. 

In this particular case the line is not purchasable until after 35 years 
and then it is to be purchased as a going concern ?—Yes. 

Then what would be your multiplier under the 21 years' purchase 
clause of the Tramway Act of 1870 About 14} years, and I should 
regard it as a 7 per cent. investment. 

That only makes a difference of 1 per cent.?—That is a considerable 
difference. 

You include nothing for prospective value, nothing for the Christchurch 
rights, nothing for the Parkstone extension, and you give nothing for 
other circumstances, such as feeding ?— Certainly not. 

And, leaving all these things out, your valuation practically comes to 
£5,000 more than Mr. Waller's ?—Yes. 

Continuing: He had taken off depreciation from the 1901 balance- 
sheet, and then deducted the other two years from the 1902 and 1903 
balance-sheets. 

Re-examined : He had treated depreciation from the point of view tha“ 
the company should have had three years’ depreciation in their pockets 
to hand over to the Corporation. But this not being so, he had deducted it. 

Mr. F. W. LACEY, the Bournemouth Corporation engineer and sur- 
veyor, agreed with the last witness as to the bad state of repair of the 
permanent way of the Poole line, and estimated that the cost of repairing 
it would be £2,815. The increase of passengers, as shown by the 1902 
balance-sheet over the 1901 balance-sheet, was not due to the normal 
development of the district, but to the fact that there were large contracts 
of various kinds being carried out in Bournemouth, and the majority of 
the workmen found it cheaper to live near Poole than in Bournemouth. 
The increase in 1903 was due to the opening of the Corporation tramways. 
He also agreed with the previous evidence as to the value of the Park- 
stone line, and with regard to running powers, he thought the only value 
of them would be to the company, because the Corporation had never 
intended to run any of its cars to Poole. But before the company could 
realise any benefit from the through running, a large amount of money 
would have to be spent upon their cars, as stated by Mr. E. M. Lacey, 
which he himself put at £3,975. A half-hourly service would be suffi. 
cient. "Therefore, on the basis of the additional 1d. per car-mile, which, 
it was stated, would be earned by the running powers, he calculated the 
net profits at £392 per annum, a sum which, capitalised at 16% years, 
would amount to £6,530, from which would have to be deducted the £3,975 
already mentioned. He also considered the Corporation should be com- 
pensated for the inconvenience to the existing service in Bournemouth. 
Therefore, his total valuation of the undertaking over 162 years was 
£65,379. He had taken no account of the same items as the other 
witnesses. ; 

Mr. ALFRED BAKER, manager of the Birmingham Corporation tram- 
ways, said his valuation amounted to £58,947. 8s. 10d. net. In arriving 
at this he had adopted the profit for the nine months as shown in the 1901 
balance-sheet, and added to that the profits for the first three months, 
working of 1902, in order to arrive at a twelvemonth’s working. On this 
basis the total gross profit for the year 1901 was £6,441. 188. 7d. Against 
this, however, had to be charged maintenance and depreciation. In 
respect of the former he did not quarrel much with the amounts set aside 
in 1902 and 1903, but in 1901 another £500 should have been spent. 
For depreciation he felt justified in deducting £2,024, and this left the 
net profit for 1901 at £3,917. He bad also assumed 350,000 car-miles 
and an average speed of 7 miles per hour. Allowing 11d. per car- 
mile receipts and 7:02d. per car-mile for expenses left a sum which, 
capitalised for 16% years at 6 per cent., gave a total valuation of 
£65,019. 8s. 10d., and a net sum, after deducting depreciation, &c., of 
£58,947. 8s. 10d. As did the previous witness, he placed no value upon the 
Parkstone line, the Poole Quay line, nor the Christchurch lines; but with 
respect to running powers he had added 4d. per car-mile to the earnings, 
otherwise he would have taken 104d. per car-mile. With regard to 
Canford Cliffs, unless a person wanted to get rid of his money, he saw 
no reason for its construction. To accommodate a four-minute service 
throughout the day the Poole line would have to be doubled throughout, 
and under these conditions the car-miles run would be 475,020. But this 
would make it impossible to keep the receipts at 11d. per car-mile. They 
would drop to 10d., with the result that the profit would be about the 
same as at present. Therefore, it did seem that the undertaking had 
reached its maximum earning capacity. 

The proceedings were then adjourned. 


Olaim for Commissions. 
In the City of London Court, on Friday last, Judge Rentoul, K.C., 
heard a claim by Mr. H. Cohen, commercial traveller, for £5. 18s. 1d., 
commission on sale of electrical goods, from defendants, the Union Elec- 


trical Co. Plaintiff's case was that defendants agreed to give him 10 per 
cent. commission on the sale of a motor car on their behalf. He intro- 
duced the matter to Messrs. Watson & Co., who did not buy the motor 
car, but afterwards bought electrical goods to the amount of £118, and 
plaintiff claimed commission of 5 per cent. on these goods, contending 
that he was entitled to commission on any goods sold to Messrs. Watson 
& Co., although he had not been actually instrumental in selling 
these goods. 

Defendants said they had never agreed to give plaintiff any commission 
for selling electrical goods. The mere fact that plaintiff had introduced 
Messrs. Watson & Co. did not justify plaintiff in claiming a commission 
on goods which Messrs. Watson & Co. had purchased. 

Mr. WATSON said he had known defendants for a Jong time by 
reputation, and had corresponded with them about the motor car 
through plaintiff. That transaction fell through. Later he, bought some 
arc lamps. He knew there was a new lamp that had been brought out 
by defendant company, but he had not seen it. It was a little different 
from the ordivary arc lamp, because it was a different coloured light and 
it was what he had been looking for. He happened to tell plaintiff that 
he wanted a lamp of that description, and plaintiff then said he could see 
one if he went to the Agricultural Hall, London. He went, saw the 
lamp, and bought £118 worth. He would not have bought them if 
they had not been satisfactory, nor would he have gone to Islington 
but for the introduction of the plaintiff. If the plaintiff had never intro- 
duced the lamp to him he believed he would have bought it, as the lamp 
had since become better known. and in that way it would have come to 
his knowledge. 

Judge RENTOUL: If a firm agree to give a commission for a specific 
business, is the party entitled to commission on everything else that 
comes along through that introduction? The point is certainly a very 
interesting one. 

Mr. KAYES: Three months elapsed between the two transactions. 
We are not bound for ever, surely, to pay Mr. Cohen a commission on 
everything that Messrs. Watson buy. If the Court finds for plaintiff we 
shall certainly have to do so. 

Judge RENTOUL: Not after notice has been given. The plaintiff is a 
commercial traveller, and it is his business to obtain commissions on 
introductions he effects. The agreement is not very clear; it is a 
ease for compromise. Defendants would not have heard of Messrs. Watson 
but for plaintiff's introduction. Having regard to these circumstances, I 
find for plaintiff for £3 and costs. 


Statutory Tramway Fares. 


A test action as to the right of tramway owners to charge ld. for a 
distance of less than 1 mile was recently brought by the Perth Corpora- 
tion against Mr. Charles Craig, county assessor, who had in effect 
challenged the plaintiffs to take such action by travelling a portion of and 
to the end of the 1d. stage at Lower Scone and refusing to pay an 
additional 1d. when travellng from that point a distance of less than 
1 mile to the end of the route at Upper Scone. Defendant’s contention 
was that the second ld. ticket, taken at Lower Scone, would not enable 
him to ride 1 mile. 

Sheriff SYM decided last week in favour of plaintiffs, who, in his view, 
had the right to charge 1d. for 1 mile and a further 1d. for any addition 
to the first mile, and he disagreed with defendant's argument that a 
ticket from Fitzroy-terrace to the end of the journey could not legally 
be given for the second ld. because, according to defendant's case, 
& portion of that journey—viz., from Fitzroy-terrace to Lower Scone— 
had already been covered by the first ticket. 


Ferranti Limited. (Petition of Estler Bros.) 


This matter came before Mr. Justice Buckley on Tuesday. 

Mr. BUCEMASTER, K.C.,said the late Mr. Justice Byrnehad appointed 
a provisional liquidator. The debenture-holders had got possession and 
there being contracts which were liable to forfeiture an order was made 
giving effect to an arrangement between the debenture-holders and 
creditors. The matter stood over from time to time pending the com- 
pletion of a scheme of reconstruction, which was still under consideration. 

Mr. HENDERSON stated that the amount to be received in respect 
of the valuable orders to be carried out by the provisional liquidator was 
about £70,000. After paying everybody there would be about £25,000 
working capital, and this was considered sufficient. 

His Lordship granted a further adjournment to Aug. 2 to allow of 
the perfection of the scheme. 


Workmen’s Tramway Fares. 


At Sunderland Police Court on Tuesday a clerk named Cockburn was 
summoned by the Corporation tramway department for having refused 
to pay his full fare on the electric tramways. 

Mr. J. R. STOREY (for defendant) said the point for decision was 
whether or not a clerk was a workman. 

The TOWN CLERK (Mr. F. M. Bowey), who prosecuted, said there 
was no decision on the point. He explained that, on June 10, the con- 
ductor of a workmen’s car, going round to collect fares, asked defendant, 
& passenger on the car, for his fare. Defendant asked for a * transfer," 
a form of ticket which enabled workmen to travel any distance on the 
system for ld. The conductor said as he was a clerk he could not have a 
workman’s ticket, but would have to pay the ordinary fare. Defendant 
refused, and gave his name and address. He (Mr. Bowey) understood that it 
would be argued in the defence that defendant had previously been 
supplied with a workman’s ticket; but that did not justify him in pur- 
suing that course. The object of the Corporation was not to exact a 
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severe penalty under the bye-law, but to dispel any notion there might be 
that anyone who chose to do so was entitled to take the benefit of the 
workmen’s cars when they were not workmen within the section. The 
section relating to workmen’s cars conferred benefits exclusively upon 
artisans, mechanics and daily labourers. 

Defendant said he had always had workmen’s tickets. He had travelled 
on the same route, and been given a workman’s ticket since the summons 
was issued. 

The CHAIRMAN: The decision of the Bench was that they were quite 
satisfied the fare demanded should be paid, and that the defendant was 
not a workman nor a mechanic, but a clerk. As defendant had gone to 
some expense, he would simply be fined 1s., to include costs; but any 
repetition of the offence would be severely dealt with. 


U—— — 
MUNICIPAL, FOREIGN, & GENERAL NOTES. 
APPOINTMENTS VACANT AND PILLED. 


The Council of the University of Birmingham, invite applications 
for a chair of electrical engineering. Stipend £1,000 per annum, 
with liberty to undertake certain consulting work. Particulars from 
the secretary (Mr. Geo. H. Morley), to whom applications by Aug. 1. 
See advertisement. 


London County Council require a rolling stock superintendent in 
their tramways department. Salary £400. Applications by 16th inst. 

A lecturer and chief assistant (£150 to £200 per annum) and an 
assistant lecturer and demonstrator (£100 to £125) are wanted for 
the Glasgow and West of Scotland Technical College mechanics 
department. 

An executive engineer is required for the construction of hydraulic 
works in connection with the electric lighting of Kuala Lumpor 
(Malay States). Salary £420 per annum. App idal ions to the Crown 
Agentsfor the Colonies, Whitehall-gardens, London, S.W., by 9th inst. 

West Ham Corporation require a lecturer in electrical engineering 
for the Municipal Technical Institute. Commencing salary £200. 
Applications to the principal by noon July 7. 

A demonstrator in chemistry is required at Heriot-Watt College, 
Edinburgh. Salary £125. Applications by Oct. 1. 

An assistant lecturer and senior demonstrator in chemistry is 
wanted for the University College of Wales, Aberystwyth. Appli- 
cations by July 9. 

A science master (to teach physics and mathematics) is required 
for Accrington Municipal Technical School. Salary £140, rising to 
£185. Applications by 9th inst. 

A physics master is wanted for Chesterfield Grammar School. 

There are vacancies for five switchboard attendants with 
previous experience in three-wire continuous-current system and 
accumulators for Londonderry electric light and power station ; 
also for one fireman and for a smart man capable of being trained 
to duties of dynamo attendant and lamp-switch man. Applications 
to the borough electrical engineer (Mr. R. V. Macrory) by July 16. 


Brighton General Purposes committee decided on Thursday last 
to recommend the appointment as town clerk (in succession to the 
late Mr. F. J. Tillstone) of Mr. Hugo Talbot, the present deputy 
town clerk, who is a qualified solicitor and a son of Mr. W. H. 
Talbot, town clerk of Manchester. 

Mr. Withycombe, clerk of works to West Ham electrical under- 
taking, has been promoted to be superintendent of the tramways 
overhead equipment. 

Mr. J. H. Shaxby, B.Sc., has been appointed demonstrator and 
assistant lecturer in Physics at the University College of South 
Wales and Monmouthshire, Cardiff. 


Mr. Reginald W. Ferguson, B.Sc., A.R.C.S., senior science master 
at the Intermediate School, Newport, Mon , has been appointed 
principal of the Municipal Technical School, the Gamble Institute, 
St. Helens. 


EDUCATIONAL NOTICES. 

City and Guilds of London Institute. Particulars of the 
courses of instruction for the session 1904-5 at the Institute's 
Central Technical College, Exhibition-road, London, S.W., and at 
the Technical College, Leonard-street, Finsbury, in the engineering 
and chemistry departments, are set out in an advertisement on 
another page. The entrance examinations to both colleges are held 
in September, and particulars can be obtained at either of the 
colleges or from the head office of the Institute, Gresham College, 
Basinghall-street, London, E.C. 

Goldsmiths’ Institute.—At a meeting of the Senate of the 
University of London on Wednesday, it was decided to accept the 
offer of the Goldsmiths’ Company to transfer the New Cross Insti- 
tute to the University. It is proposed to use the buildings for the 
training of school teachers, and, if funds permit, to carry on the 
higher part of the work of a polytechnic, and also to continue the 
art school. 


Acton.—An inquiry was held recently by Mr. H. Ross Hooper 


into the application of the Council for sanction to a loan of £54,091: 


for electricity supply. It is proposed to take supply in bulk from: 
the Metropolitan Company from Jan. 1 next. The cables from the 
company’s station to the Council’s transforming station will be 
laid by the company and become the property of the Council 
without purchase if the company continues the supply for 27 years, 
but the Council will pay a proportion of their cost if they exercise 
their right to terminate the contract after nine or 18 years. 

The public library is to be lighted electrically. 

Acts of Parliament.—On 24th ult. the Royal assent was declared 
to the following new Acta of Parliament 

Electric Lighting Order Confirmat'o1 (No 1). 

Great Northern and City Railway. 

Metropolitan Railway, 1904. 

West Metropolitan Railway (Abandonment). 

Govan Electric Lighting (Further Powers). 

University of Leeds. 

Chesterfield Corporation Tramways and Improvements. 

St. Marylebone Electric Lighting. 

South Staffordshire Mines Drainage. 

Lancashire Electric Power. 

Preston, Chorley and Horwich Tramways. 


Amble (Westmorland).—The Council (as stated in our issue of 
May 27) have asked Broomhill Collieries (Ltd.) for & supply of elec- 
tricity, and the company have replied that arrangements for supply 
in bulk might be come to, but that they cannot enter into negotia- 
tions until the Northern Counties Electricity Supply Co. (who hold 
an order for the district) have indicated ther intentions. 


Barcelona.— Permission has been granted by the authorities for 
the conversion of the short Barcelona-Tarria railway line into an 
electric tramway. This undertaking belongs to a Belgian syndicate, 
the Société Générale Chemins de Fer Economiques of Brussels. 


Bath.—In addition to increasing the salary of the city electrical 
engineer (mentioned in our last issué), the Council have increased 
the salaries of Mr. F. Hale, station superintendent, from £150 to 
£175 per annum; of Mr. C. S. Walker, shift engineer, from 40s. to 
45s. per week; of Mr. D. T. Miles, mains superintendent, from 
£3. 5s. to £3. 10s. per week (and an honorarium of £25 in respect 
of extra duties during the past two years) ; of Mr. Nethercote, head 
of the clerical department, from £150 to £160, and of Mr. Shapley, 
from £150 to £175. 

Birmingham District Tramways.— The Pershore-road tramway 
(Birmingham to the Cotteridge, King's Norton) was formally opened 
on Thursday last week. The line is 8 miles in length and forms 
the first portion of 94 miles of tramways to be constructed by the 
King's Norton and Northfield District Council, and leased to the 
City of Birmingham Tramways Co. 


Bishop Auckland.—The Urban Electric Supply Co. have secured 
a site for an electricity generating station. 


Bo'ness.— The Secretary for Scotland has now sanctioned the 
borrowing of £25,900 by the Town Council for the erection and 
equipment of electricity works by the National Electric Construc- 
tion Co., who have agreed to pay 6 per cent. per annum for the 
redeniption of the capital expenditure, and to supply current for 
public lighting at 23d. per unit. 


Bridlington.— When electricity supply is available the Council 
will charge 5d. per unit for lighting and 3d. for heating and power. 


Brighton.—The section of the Corporation electric tramways . 
between the Aquarium and the north-western boundary of the 
borough was opened on Sunday. 


Bury (Lanc3.)—The Council have fixed the following scale of 
charges for current: Places of worship, banks, offices, &c., flat rate of 
5d., instead of 6d. and 3d. on the maximum-demand system; shops 
44d; public houses, private houses, &c., 4d. and 8d. per unit. For 
power up to 1,000 units per quarter, 3d. per unit and ld. in excess 
of that quantity. 

Cadiz. Reporting upon the trade of Cadiz district for the year 
1908, Mr. Consul Keyser states that there is a market in the Cordova 
district for electric lighting plant, for tools, turbines and motor 
vehicles. At the port of Seville the imports of machinery for 1903 
were 2,035 tons, & large increase over the two previous years, 
mainly represented by electrical machinery from Germany. 

Ohertsey.—The Council will ask the Board of Trade to revoke 
the Staines, Egham and Chertsey electric lighting order granted to 
the Thames Valley Electric Supply Co. in 1900. | 


Ohesterfleld.—The Council on Monday considered tenders 
received for the construction of electric tramways. 

The Electric Tramways committee recommended that the tenders set 
out on another page be accepted. "The committee also recommended that 
Thos. Nash & Sons (Sheffield) be appointed to inspect rails and fish-plates 
at the works of the makers at a fee of 1s. per ton, and points and cross. 
ings at a fee of 28. per ton; and that the committee be empowered to. 
accept tenders for ironwork, &c., in connection with the construction of 
the car sheds. Thecommittee further reported that three firms of repute 
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in the tramway world sent in tenders somewhere near each other in 
amount. The British Insulated Co. was the only one with which the 
committee had done business, and their tender was lower by £2,000 than 
the others. The contractors undertook to complete the system within 
three months from time of commencing work, and to commence within 
three weeks of the date of receiving order. 

The Mayor said the Counzil’s estimate for the part of the work covered 
by the British Insulated Co.’s tender was £49,291. 

Ald. Woop asked if special terms had been given to outsiders or not, 
and whether the British Insulated Co. proposed to use British-made 
goods. He also required details as to the weight, strength and design of 
materials used, and the design of the cars. He thought there should 
have been a report from the committee furnishing all these particulars 
and moved that they be furnished before the tenders were accepted. 

Councillor Jacques said all the information which had been asked for 
had been published in the minutes of the Council during the past 12 
months. The rails would weigh 95lb. per yard. The cars would be 
similar to those in use at Nottingham, and would each hold 57 passengers. 

The amendment was lost, and the resolution fur the acceptance of the 
tenders was carried. 

The length of line covered by the tenders is about 33 miles in length. 


Colliery Exhibition. —But little flourish of trumpets has 
heralded the holding of the second International Colliery Exhibition 
at the Agricultural Hall, Islington, London, this week. But this 
notwithstanding, an excellent show is made, and the exhibition, which 
remains open until to-morrow (Saturday), is well worthy a visit for 
its electrical interest alone, to which we may refer in more detail in 
a subsequent issue. The exhibitors include a number of leading elec- 
trical engineering firms, whose stands are as instructive as any in the 
exhibition. 

The British Westinghouse Co., at stand No. 44, have a good show of 
electrical apparatus specially designed for use in collieries. Brockie-Pell 
Aro Lamp (Ltd.), at stands Nos. 71 and 72, show their well-known 
arc lamps and arc lamp accessories. Callender’s Company have 
& fine show of electric cables, including vulcanised bitumen cable 
specially manufactured for colliery work. Single conductor, twin 
and three-core samples are shown, each as unarmoured, single- 
wire armoured, and double-wire armoured. This company’s patent 
fall-resisting colliery cable, armoured with locked coil wires, is on show. 
On this cable, after the armouring, a single galvanised steel wire is wound 
on in the form of a close helix and at high tension, so that it is impossible 
to displace the wire of the lock coil armouring. Trailing cables, shot- 
firing and signalling cables, and a special display of insulating materials 
will also be found at this stand. On the stand of the Electrical Co. 
(No. 50) photographs and plans of colliery plants which have been laid 
down by the company are shown. At stand 91 the General Electric Co. 
make a good show in the form of plant specially designed or specially 
suited for colliery work, including a main-and-tail portable type hauling 
gear, single drum portable hauling gear, and portable pumps driven by 
three-phase motors; switchboards and fuseboards in watertight iron cases, 
mining telephones, bells and keys, enclosed arc lamps, mining fittings, 
magneto exploders, &c. Messrs. W. T. Glover & Co., exhibit a general 
assortment of electric cables and accessories, having special reference to use 
in colliery working. These include fire-resisting cables, leather-braided, 
rubber, paper and bitumen cables, joint boxes, &c. The Lahmeyer 
Electrical Co.’s stand (No. 48) is mainly devoted to photographs and 
drawings of electrical installations for coal mines, electricity generating 
stations, &c., hauling and winding gear, electrically-driven pumps, &c. 
At the stands of the St. Helens Cable Co. (Nos. 17 and 18) a fine show 
of cables for all classes of work is made, the most notable items being 
an example of “ Dialite " cable working in boiling water, electric current 
for the lighting of the stands passing through this cable. Besides electric 
cable exhibits there is an excellent show of steel hauling ropes and guide 
ropes, rubber tiling, mats, matting, &c., and various other mechanical 
rubber goods used in collieries. The steel ropes manufactured by this 
company have been in use for nearly & century, and are recognised 
as being of the highest class of manufacture. At Messrs. Witting, 
Eborall & Co.'s stand (No. 63) a good assortment of standard type 
electric motors for direct, single-phase and polyphase currents 
is shown, as well as standard types of controllers, switch gear, &c. 
There is also a large number of photographs and drawings showing the 
company's plant as adapted to mining work. An example of a compounded 
alternator on the Heyland system is also shown. Other exhibitors of 
electrical plant are Messrs. Bruce Peebles & Co., John Davis & Son, 
Ernest Scott and Mountain, Fuller MacLeod & Co., F. A. Glover & Co., 
Mavor and Coulson, Monté Callow & Co. and J. A. Rowcliffe. 

Engineering exhibits are an important class, both for quantity and 
quality, and among the firms making conspicuous exhibits may be men- 
tioned the following :—Messrs. Babcock and Wilcox, a model of their 
famous water-tube boiler, fitted with steam superheater, and their 
chain grate stoker, of which a large number are in use in electricity 
stations. There is alsoa model of the Guttmann water softener, and 
specimens of wrought steel steam piping, of which this company make a 
speciality. Hadtield’s Steel Foundry Co., at stand No. 37, have 
an interesting display of articles used in colliery work in which 
the company’s patented form of manganese steel enters largely 
in the manufacture. There is a working demonstration of a 
patent tub controller, as well as stone breakers, screen bars, coal 
cutter wheels, bearings, wheels, &c., of toughened cast-steel, and colliery 
sundries of various kinds. The Hardy Patent Pick Co. show a large range 
of mining tools and machinery and a number of models of coal washers, 
screens, and screening machinery employed on the pit bank. This firm 
occupies a front place in the supply of tools of all kinds for colliery work- 
ing. The Hardy” heading, undercutting, and nicking machine, just 
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placed on the market, is claimed to be the lightest mechanical coal cutter 
obtainable. At the stand of the Pulsometer Engineering Co. (No. 53) 
the well-known Pulsometer pumps of the type specially suited for colliery 
work are shown, together with pulsometers for coal washing and other 
items of the sompany’s manufacture which have particular interest for 
colliery owners and managers. At the stand of the Triumph Stoker Co. a 
mechanical stoker of the sprinkler type is shown, which comprises a 
hopper with automatic feed, a thrower for distributing the coal, and 
moving self-cleaning fire-bars. A full description of this stoker has been 
given in our columns, and it only remains to be stated that the latest 
improved type of this apparatus is exhibited here. Messrs. Cochran & Co. 
show (at stand No. 60) one of their patent multitubular boilers. This 
boiler is of standard type 5ft. diameter, having 220 sq. ft. of heating 
surface, and is complete with all fittings and mountings ready for work. 
The internal construction of the boiler is admirably demonstrated by 
means of electric illumination inside. A ladder is arranged giving 
access to top of boiler, and the view obtained through the manhole is 
certainly instructive, owing to the absence of stays and general acces- 
sibility. For small electrical installations Messrs. Cochran inform us 
they have supplied a number of their boilers with eminently satisfactory 
results. 

This brief description by no means exhausts the many interesting and 
up-to-date examples of machines and apparatus on show at Islington, 
but may serve to direct our readers’ attention to the exhibition. 


The Institution of Electrical Engineers paid an official visit to the 
Exhibition yesterday (Thursday,) and at the invitation of Mr. H. Greville 
Montgomery attended a luncheon. In the unavoidable absence of the 
president and president-elect, Mr. Gavey replied to the toast of ‘‘ The Insti- 
tution," which was proposed by the host, and referred to the increase in 
the number of electrical exhibits as compared with those of last year's 
exhibition. Not only had the number increased, but the quality was also 
superior, and he expressed extreme gratification at the way in which 
electrical engineers had been welcomed by the colliery industry. Mr. 
Patchell in proposing the health of the chairman, echoed Mr. Gavey's 
remarks, and said he was sure there was a great future for electrical 
work in connection with collieries. 


Cotteridge Tramway Extension.—On Thursday last week the 
Cotteridge extension of the Birmingham tramway system was 
formally opened. The line is about 3 miles long, and is a single 
line with a number of crossing places. It is leased to the British 
Electric Traction Co. until 1911, when the lease of the Bristol-road 
route also expires. 

Derelict Tramways in Lo: don.— Col. Yorke has reported to 
the Board of Trade that the London, Camberwell and Dulwich 
tramways, which have been disused for many months, are dangerous 
and beyond repair, and should be completely reconstructed or 
removed. Camberwell Borough Council have asked the Board to 
order the removal of the rails. 


Dorking.—The District Council have decided to advertise for 
tenders for public lighting. 


Electricity in Building Operations.—The builders of the new 
Glasgow University extension (Alex. Muir & Sons) have installed 
an electric motor to drive a large mortar mill, and have also erected 
an electric derrick crane capable of lifting 5 tons at a speed of 170ft. 
per minute and of covering a radius of 75ft. Current is obtained 
from the Corporation supply inside the University grounds, and is 
transinitted about 250yds. The electric plant has been supplied by 
J. D. Mackenzie & Co., and the crane by Butters Bros. 


Elon (N. B.) A company, who have submitted proposals, are to 
be invited to introduce electric lighting at their own risk. 

Epsom.—The Council have decided to increase the salary of 
their chief electrical engineer (Mr. H. F. Foster) from £225 to £250 
on Oct. 1, and that of the chief assistant engineer (Mr. A. C. 
Gilling) from £104 to £120. The Council adopted the recommen- 
dation of the Lighting committee to postpone the question of the 
reduction of charges for electric current until the connections reach 
the equivalent of 7,000 8 c.p. lamps. The number is now 5,548. 


Factory Lighting, &c.—Babcock and Wilcox are supplying 
boilers and the British Thomson-Houston Co. the electrical plant 
for the lighting and driving the new works of the Asbestic Brick and 
Tile Co. at Regent’s Park, London. 


Pa)kirk.—The accounts of the electricity undertaking to May 15 

last show capital expenditure £25,370, an increase of £4,340 forthe 
ear. 

i The revenue was £2,146. 13s, 5d., including £1,482. 8s, 1d. from private 
consumers, and £663. 5s. 4d. from public lighting. Working expenses 
were £1,095. 4s., leaving a gross profit of £1,051. 9s. 44d. The net result 
(after payment of interest and sinking fund charges) was the reduction of 
the deficit of £201. 15s. 1d., which existed at the beginning of the financial 
year, to £163. 11s. 11d. 128,855 units were sold. There is the equiva- 
lent of 7,931 8 c.p. lamps connected, and there are applications to date 
(exclusive of the new poorhouse) for 9,183 8 c.p. lamps. 

Parnworth.—The Electricity and Tramways committee recom- 
mend the reduction of the price charged for current for private 
lighting from 5d. to 44d. per unit. | 

Patalitieg.—A boy, named Whitehead, 11 years of age, was killed 
on Wednesday evening near the St. Peter's station on the electrified 
section of the North.Eastern Railway between Newcastle and 
Tynemouth. Death resulted from contact with the live rail. 


THE ELECTRICIAN, JULY 1, 1904. 


453 


At an inquest held on Tuesday at Hightown, on the body cf Private 
Collins, Royal Welsh Fusiliers, the evidence showed that deceased was 
found dead on the Southport Electric Railway on Saturday evening last, 
but how he strayed on to the line the evidence did not show. A comrade 
stated that deceased was the worse for liquor and suddenly disappeared. 
Both he and his comrade were fully aware that the lines were dangerous, 
as every man in the regiment had been warned to that effect. Deceased 
appeared to have fallen on the line, and was cut to pieces by a passing 
train. In the opinion of Mr. Percy Slattery, a switchboard assistant at 
the L. & Y. Railway power station at Formby, death was due to the train 
passing over the body, but the medical evidence was to the effect that 
death was due to electric shock. A verdict of accidental death was 
returned. 

Fraud.—At the Preston Quarter Sessions on Wednesday, Arthur 
Britch, described as an electrician, of Manchester, was sentenced to 
nine months’ imprisonment for obtaining by false pretences large 
quantities of electric cables from Liverpool and Manchester firms, 
The chief constable of Blackpool (Mr. Derham) said prisoner had for 
years carried on bogus companies at Nottingham, Leeds, Manchester, 
Bradford and Liverpool, and had made a living by obtaining by false 
pretences electric cables for which he never paid but which he sold 
to engineers. 


Pulham (London).—The Council is now supplying current to the 
Grand Theatre at 4d. per unit up to 4,000 units, 21d. for the next 
20,000 and 24d. for any further quantity. The Council will construct 
and equip a transforming station at the theatre. 


Halifax.—The Tramways committee recommend the Council to 
proceed with the extension to the tramways from Brighouse to 
Bailiffe Bridge (1} miles double-track) at a cost of £10,000. 


Hampstead (London) —The Council decided last week to con- 
struct an additional sub-station at Kilburn at a cost of 4356. 
Application is to be made for sanction to a loan of £25,856 to cover 
the estimated capital expenditure of the current vear. 


High Wycombe.— The Corporation are considering an offer from 
the local electric lighting company to submit revised terms for 
public lighting. 

Holyhead.—The Council are applying for sanction to a further 
loan of £1,000 for extensions of the electricity undertaking. 


Hull.—Messrs. Reckitt & Sons huve agreed to take supply of 
electricity from the Corporation on the terms and at the price 
mentioned in our issue of June 10 (p. 326). 


Inquiry.—A Board of Trade inquiry was held on Monday at 
Liverpool by Major Druitt and Mr. A. P. Trotter into the cause of 
recent accidents on the Southport Electric Railway. 


Ipswich.—-The receipts of the electricity department for the six 
months ended March were £2,441, including £1,686. 10s. 7d. from 
the tramways department. Working expenses were £2,109, show- 
ing & gross profit of £358. 19s. 4d. After providing £2,517. 4s. 10d. 
for interest and sinking fund charges, there is a deficiency of 
£2,163. 12s. 6d. 

The tramways have earned £5,637 during the same period, and the 
working expenses were £6,091,a loss of £446. 17s. 9d. Interest and 
sinking fund absorbed £1,472. 14s. 5d., total deficiency £1,919. 12s. 2d. 
Expenditure, however, included a portion of the non-recurring item of 
purchase-money, and the period covered by the accounts was the li ghter 
half of the year. . 


Islington (London).—The revenue account of the electricity 
undertaking for the year to March 31 last shows a surplus of 
£1,054. 1s. 8d., against a deficiency of £1,496. 3s. 7d. for 1902-3. 

The chief items of expenditure during 1903-4 were: Fuel, £12,294. 17s. 6d.; 
interest, £12,180. 9s. 8d.; repayment of loans, £6,172. 168. 9d. ; wages 
at generating station, £3,166. 1s. 8d.; repairs to buildings, boilers, 
machinery, &c., £2,842. 17s. 6d.; salaries, £2,627. 7s. ld.; rates and 
taxes, £2,059. 15s. 2d.; wages (other than at generating station) and 
repairs and maintenance of public lamps, £2,033. 18s. 7d.; oil, waste, 
water and engine-room stores, £1,662. 17s. lld.; general establishment 
charges, £967. 7s. 9d. Receipts from sale of current were £48,352. 5s. 2d., 
£82,704. 18s. 3d. from private consumers. Outstanding loans amount to 
£379,618. 6s. 8d. i 


Lancaster.—The electricity department accounts for the year 
ended March show capital expenditure of £5,899. 16s. for the year, 
making the total capital expenditure to date £60,595. 11s. 

The year’s income was £9,065. 15s. ld., including £8,271. 9s. 5d. from 
private consumers, £660 from public lamps and £370. 11s. 3d. from sale 
and repair of apparatus. Generation expenses were £2,665. 15s. 7d., 
distribution costs £902. 11s., management £742. lls. 1d., other charges 
bringing the total working expenses to £5,033. 9s. 5d., leaving gross profit 
£4,032. 5s. 8d., from which £796. ls. was applied for debt redemption, 
dividends £706. 9s. 4d., interest £1,023. 4s. 7d. Of the balance, 
£756. 10s. 9d. has been placed to reserve and £750 to the borough fund. 
680,480 units were generated. 65,438 were supplied to public lamps, 
333,834 to private consumers and 205,676 to the tramways department. 
There are 34 arcs and the equivalent of 35,000 8 c.p. private consumers’ 
lamps connected. The maximum supply demanded was 460kw. for lighting 
and 200 fortramways. The capacity of the plant is 1,000kw. 

In the tramways department £2,210. 12s, 4d. has been spent on capital 
account during the year, making the total £27,206. 13s. 5d. The year’s 
income was 44, 687. 10s. 5d., and the net result, after providing 
£4,653. 14s. 2d. working expenses and £2,866. 19s. 7d. for interest and 
debt redemption, a deficit of £2,833, 3s, 4d. This deficit is, however, 


entirely due to heavy payments for interest and redemption in respect of 
capital for extensions which have not yet been, but will shortly be, revenue 
earning. | 

Limit of Liability for Tramway Accidents. Councillor Muir 
Wilson, with a view to testing the right of Sheffield Corporation to 
limit their liability to £25 compensation for injuries received by 
passengers on their tramcars, recently refused to take a ticket upon 
paying his fare when travelling on a Corporation car, as an intima- 
tion of his refusal to agree to this limitation, and refused to pay a 
second time. He has been summoned (1) for not showing his 
ticket, and (2) for not paying the fare on the second demand. 

The question of the limitation of the Corporation's liability is also 
to be tested shortly by means of an action to recover £50 for injuries 
received. 

The summonses against Mr. Muir Wilson were originally fixed 
for hearing yesterday (Thursday), but, on the request of the 
Corporation's counsel, have been postponed to a day to be fixed later. 


Liverpool. The statement on the Corporation's financial position 
at December last shows that the total debt was £13,593,967, 7s. Td., 
including £1,696,917 borrowed for the tramway department and 
£1,886,845 for electricity supply, both of which undertakings yield. 
profits in aid of the general rates. 


London County Council.— At Tuesday's meeting loans for eleetrie 
lighting were made to Fulham (£25,000) and Hampstead (£4,300). 

Tramways.—It was agreed that application be made to Parliament in 
1905 for powers to enable the Council to construct tramways from the 
terminus in Westminster Bridge-road, across Westminster Bridge and 
along the Victoria Embankment and the portion of the subway autho- 
rised by the London County Council (Subways and Tramways) Act, 1902, 
from the Victoria Embankment to the north side of the Strand, with a 
conneotion between the proposed tramways and the tramways in Lambeth 
Palace-road. 

The Highways committee reported that the arbitrator had awarded 
£91,863 to the London, Deptford and Greenwich Tramways Co. for the 
acquisition by the Council of their undertaking, and the committee 
recommended the expenditure of £95,500 on capital account in connection 
with that purchase. —Agreed. 

The Highways committee also reported having considered the question 
of modifying the system of electric traction in connection with the first 
sections of the northern tramways. On the southern system it provides 
for a slot 2in. in width for the passage of the car-plough. They now 
proposed to increase the width of the slot to lin., which is the width on 
the Bournemouth tramways, and on several American systems. The 
advantages to be derived from such a modification of the slot as is sug- 
gested are (says the report) twofold. In the first place, the greater width 
reduces the danger of using paving materials of & character liable to 
expansion, and the Council would thus be enabled, to a much greater 
extent than hitherto, to meet the views of the local authorities and of 
the public as to a more general use of wood paving, or some similar 
material, in front of churches and public buildings. In the second place, 
if the slot width were increased, it would be practicable to make certain 
slight alterations in the type of plough at present used, which would, the 
committee think, result in greater efficiency in the working of the tram- 
ways.—1t was decided to submit the proposals to the Board of Trade. 


London United Tramways.—Middlesex County Council have 
decided to advertise for tenders for the construction of the track of 
the tramway (21 miles in length) between Acton and Willesden, 
which is to be taken over and worked by London United Tramways 
(Ltd.). 

Marylebone (London).—At a special meeting of the Council 
held on Tuesday, the necessary sanctioning resolution for the 
Finance committee's recommendations with regard to the tem. | 
porary loan of £1,300,000, set out in the last issue of The 
Electrician, p. 406, was passed unanimously, as was also a resolu- 
tion that the treasurer be ordered to pay by cheque on June 30 the 
following sums due to the Metropolitan Electric Supply Co. (Ltd ) 
in accordance with a judgment dated August 7, 1903, and other 
orders of the Court. 


Metropolitan Company or order ............ £1,088,347 13 7 
Metropolitan Company or bearer ......... .. 150,000 0 0 
Paymaster-General or bearer................ 10,000 0 0 


making a total of £1,248,347. 13s. 7d. 

It will be seen that, including the £50,000 due to be paid into Court, as 
ordered by Mr. Justice Buckley, the total payment to be made is 
£1,298,347. 13s. 7d. 

Dr. Leaf, chairman of the Finance committee, explained, with regard 
to the first two items, that the amount to be paid direct to the company 
had been divided in this way to meet the wishes of the Metropolitan Com- 
pany as the £150,000 to be paid by bearer cheque covered the interests 
of the debenture-holders in the company. With regard to the third item 
(£10,000), this had to be paid into Court to cover any outstanding expenses 
with regard to title and adjustment that may have to be made on these 
accounts, the company undertaking to repay any amount that may be 
found on readjustment to be overpaid. 


Melton Mowbray.—The Council have accepted the tender of 
the local electrie lighting company for the public lighting for five 
years at £325 per annum. 

Metropolitan Railway.— Mr. C. T. Yerkes anticipates that the 
conversion of the Metropolitan Railway to electric traction will be 
completed: and the line ready for working by Jan. 1 next. 
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Municipal Telephony.—Some weeks ago we announced that 
the Telephone committee of Swansea Corporation were taking 
counsel's opinion as to the liability of the National Telephone Co. 
to allow subscribers to the municipal telephone service to have inter- 
communication facilities. Counsel, it is stated, have advised the 
Corporation to demand the desired facilities without affording the 
company inspection of their books, and this advice is, we under- 
stand, being considered by the committee. 


Municipalities and Tramway Compulsory Running Powers. 
— On Monday a meeting of the executive committee of the Muni- 
cipal Tramways Association was held at Westminster Palace Hotel, 
London, to discuss the precedent created by the passing of the 
Tyneside Tramway Co.'s Bill. 

Representatives of Glasgow, Manchester, Newcastle, London (County 
Council), Sunderland, Cardiff, &c., were present. Reports were submitted 
showing the action taken by the committee since the last meeting and 
promises of support received from members of Parliament to secure the 
rescission of the compulsory running powers over the Newcastle Corpora- 
tion tramways which have been granted to the company. A circular 
letter to be sent to members of the House of Commons was approved. 

A general meeting of the Association was held at the same place on 
Wednesday, when the Manchester officials present included the Lord 
Mayor (Councillor T. T. Shann), the chairman of the Tramways com- 
mittee (Mr. D. Boyle)and the tramways manager (Mr. J. M. McElroy), 
who is also secretary and treasurer of the Association, other representa- 
tives (mayors, chairmen of tramway committees and town clerks) were 
also present on behalf of Warrington, West Ham, Halifax, Newcastle-on- 
Tyne, Bolton, Oldham, London (County Council), Leeds, Ayr, Chester, 
Portsmouth, Wigan, Preston, Nottingham, Sunderland, Bradford, 
Southampton, Lowestoft, Cardiff, Bury, Ashton-under-Lyne, Hull, 
Croydon, Glasgow, King’s Norton and Northfield. A resolution approving 
the proposal to be submitted to the House of Commons by Sir James 
Woodhouse for the recommittal of the Tyneside Company’s bill was 
approved. 

A Parliamentary deputation waited upon Mr. G. Balfour on Tuesday 
with the object of presenting the views of the local authorities upon this 
question before the Board of Trade. 


Neepsend Electricity Station (Sheffield).—The new electric 
generating station of Sheffield Corporation situated at Neepsend 
was formally on Monday. 


Newport.—Receipts from sale of current during the year ended 
March last were from private lighting £12,047, power £778, traction 
£8,479, public lighting £1,565 (less £550 for maintenance), meter 
rents £381, and motor hire £126 (less £49 for maintenance), total 
£18,167. 

Total works costs were £7,228, management and general costs £1,383, 
total working expenses being £8,796. 6s. ld., leaving a gross profit of 
£9,370. After paying interest (£5,812. 10s. 10d.) and sinking fund 
instalment £3,782. 18s. {6d., there was a deficiency of £225. Prices 
received for current were 4:29d. per unit for private lighting, 1:71d. 
for public lighting, 1:62d. for power and 1:50d.,for traction, and the 
total cost was 1:10d. per unit. 

The total revenue of the tramways department was £23,540. "Working 
expenses were £15,419. 15s. 9d., leaving £8,119. 16s. 8d. gross profit. 
£4,360 was required for interest, and £3,359. 9s. 6d. sinking fund, leaving 
£399. 17s. 9d. net protit. 4,473,411 passengers were carried, and 635,000 
car-miles run. The revenue per car-mile was 8:94d., total costs 5 86d., 
gross profit 3:08d., and net profit (after deducting interest and sinking 
fund charges) 0:17d. 


New Submarine Telegraph Cables in the Bast.—The agree- 
ment recently entered into between the Governments of Holland 
and Germany for the working of submarine cables between the 
Dutch and German possessions in the Far East has been amplified 
by the addition of France, whose Government has entered into an 
agreement with the Dutch Government under which a French 
cable from Saigon is to be connected with the Dutch cable between 
Pontianak, Billiton and Batavia. This agreement is awaiting the 
approval of the Dutch Lower Chamber, and provides that all 
differences which may arise in regard to the arrangement shall be 
settled by the Hague Court of Arbitration in the event of diplomatie 
measures proving unsuccessful. A similar clause is, we understand, 
contained in the Dutch-German agreement. 


Personal.— Mr. George Hunter Robertson, a director of the 
National Telephone Co. and of the Liverpool Overhead Railway Co., 
was suddenly taken ill on Sunday and underwent a serious surgical 
operation on Monday. We learn that the operation was successful 
and that the patient is progressing as well as can be expected. 


Port Elizabeth (S. Africa).—Of the loan recently floated by 
Port Elizabeth Municipality £100,000 is to be applied to the 
installation of electricity supply. The London agents of the 
Municipality are Messrs. Davis and Soper, 54, St. Mary Axe, E.C. 


Prompt Repairs.—The City of Birmingham Tramways Co. have 
trained their employés on their electric cars to deal expeditiously 
with breakages of electric wires, prizes being offered every three 
months. 

Provisional Order Application —Surbiton District Council are 
applying to the Board of Trade to extend the area of the Council’s 
electric lighting order to include Tolworth and Hook. 


Pudsey.—The Council will shortly discuss the question of tram- 
way facilities in the borough. 


Retford.—The Board of Trade threatens to revoke the Council's 
time-expired electric lighting order unless steps are taken to fulfil 
its provisions. 


Rosherville.— Gravesend Electric Lighting committee and North- 
fleet Lighting committee are to confer on the subject of the lighting 
of Rosherville. 


Sheffield.—The annual summary of the past year's working of 
the tramways system shows that the gross profit was £79,578. 17s. 5d., 
against £71,957. 5s. 9d. in the previous year. £32,874 was absorbed 
by interest and £19,394 by instalment of sinking fund leaving a net 
profit balance of £27,809 to be carried toaccumulated surplus account. 

Income from all sources was £235,981, against £216,308 in the previous 
year. Working expenses were £156,402, compared with £144,351 in 
the previous year. 61,450,993 passengers were carried, an increase of 
4} millions; 5,768,231 car-miles were run, an increase of 842,148. There 
are 1,396 employés in the department, including 23 inspectors, 360 motor- 
men and 378 conductors. The total amount contributed to relief of rates 
since electric traction was adopted in Sheffield in 1897 is £50,620. 10s. 8d. 
The amount expended on renewals during the year was £3,771 aud it is 
proposed to set aside £33,771 out of the unappropriated surplus towards 
the renewals fund. The accumulated surplus amounts to £143,369, 
having been augmented during the year by the net surplus £27,309, 
balance in hand from contingencies fund £5,125, and balance in hand 
from renewals fund £50,000. After deducting various grants in aid 
(amounting to £42,020) there is a balance of £101,349. The average 
number of cars running daily was 167:49 at an average fare per passenger 
of 0:907d. Working expenses per car-mile were 6:507d., total expenditure 
per car-mile 8:682d., while the total revenue per mile run was 9:818d. The 
percentage of total expenditure compared with total income earned was 
88:427. 

It has been decided to provide 30 additional cars with top deck covers. 


Shipley.— The accounts of the District Council's electricity 
department for the year to March 31 last (second year of working) 
show a small deficit of £125, compared with a deficit of £447 
for 1908. 

Electricity supply was started at Shipley in July, 1901, and electric 
traction in May, 1902. The total capital expenditure at March 31 was 
£43,794, an increase on the year of £13,051. The total revenue for the 
year was £5,210, compared with £2,723 the previous year. Total costs 
were £3,137, compared with £1,909. The gross profit was £2,072. 
Interest absorbed £1,532, and the sinking fund instalment £665, the 
financial result being, as stated above, a small deficit. The equivalent 
number of 8 c.p. lamps connected wa3 18,098, an increase of nearly 
10,000 lamps for the year. The total number of units sold was 608,524, 
compared with 301,369 in the previous year. Of these, private con- 
sumers took 190,113, public lighting 56,000, traction 362,411. The 
average price obtained from private consumers was 2 14d. per unit, 
against 2:16d. in the previous year, and for public lighting and traction 
in both years 1:25d. and 1 75d. respectively. Works costs were 0:788d. 
per unit, compared with 0 98d. in the previous year; total costs 1:014d. 
per unit, against 1:32d. 

The through service of tramcars over the lines of the Mid-Yorkshire 
Tramways Co. and Bradford Corporation (from Thackley to Nab Wood) 
has been discontinued. 

Southend.—The Council have decided to increase the salary of 
the borough electrical engineer (Mr. W. E. J. Heenan) from £350 
to £400. 

Mr. Roberts, in proposing this increase, spoke of the improvement 
Mr. Heenan had effected in the condition of the electricity undertaking. 
The generation costs were now 173 per cent. less than at the time he 
took over the management. 

It has been decided to lay an additional feeder cable at a cost of 
£195 and to purchase a motor waggon at £350. 


Spain.—A correspondent informs us that a notable industrial 
feature of the present time is the large amount of Belgian and 
German capital which is being invested in electrical undertakings 
in Spain. 

Spanish-Moroccan Submarine Telegraph Cables.— T'he Spanish 
Government Posts and Telegraph Department recently invited 
tenders for the laying of new submarine telegraph cables, and the 
repair of exisiting cables, between the Canary Islands, Palma and 
Barcelona, but we understand that no tenders were received in 
response to this invitation, the conditions presumably being 
unacceptable. 

The prolonged interruption of the Spanish Tangier-Tarifa sub- 
marine telegraph cable (since January last) forms the subject of 
adverse comment in several of the Spanish journals, one of which 
recently stated that the calculated loss to the Spanish Treasury 
owing to the interruption of these cables has amounted to not less 
than 145,000 pesetas. 

„Split Turns on Tramways. —The vexed question of the con- 
tinuance of the system, arranged by the Leeds Corporation tram- 
ways manager (Mr. B. Hamilton), of taking certain cars off the 
road during quiet periods of the day, necessitating a break in the 
employment of some of the motormen and conductors, and thus 
somewhat lengthening their working day, has not yet been settled, 
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as the Tramways committee last week, while making concessions 
on some routes, resolved to remain firm as to the general principle. 


Stockholm.—In 1903 the Swedish Parliament was applied to for 
permission to experiment with the electrification of the short lines 
of railway between Stockholm and Jiirfva and Stockholm and 
Würtan, and the scheme appears to have been favourably enter- 
tained. In addition to this, there is a proposal before the Govern- 
ment for the electrification of all the State lines of railway at an 
estimated cost of between £5,000,000 and £6,000,000. It is pro- 
posed, in this project, to adopt water-power for the generation of 
current, and it is stated that this power is available for use in con- 
nection with the majority of the lines. The increased price of 
imported coal into Sweden is an important factor in connection 
with this scheme. 

Stockport.— The Corporation have increased their offer for the 
purchase of the local tramway company's Hazel Grove tramways 
from £21,500 to £23,000. The company ask £25,000. 


Stockwell Orphanage ((ondon).— The managers of this institu 
tion (founded by the late Rev. C. H. Spurgeon) are desirous of 
obtaining funds to provide an electric lighting installation. About 
£1,400 is required. 

Swansea.— The Corporation electricity department give notice 
that on the 19th, 20th and 21st inst. (the period of His Majesty's 
visit) demand indicators will be short-circuited and current supplied 
at 2d. per unit to persons who apply for supply of current for 
“ illumination " purposes. 


Tamworth.—The Corporation intend to apply for a provisional 
order to supply electricity in Wigginton, Bolehall and Glascote. 


Telegraph Engineer Volunteers.—' The formation of a field 
telegraph detachment by the Leeds engineers has been authorised. 
The full establishment is 101, including mounted officers and non- 
coms., with 26 draught horses. 

Telephone Operators' Dispute.— Much has been made by some 
of the daily papers of the dispute between the National Telephone 
Co. and some of their London female operators. On Monday, how- 
ever, as the result of a conference between Mr. W. E. L. Gaine 
(the general manager), Mr. C. B. Clay (the metropolitan superin- 
tendent) and Mr. R. A. Dalzell (Western London district manager) 
an amicable arrangement was come to. 

Tewkesbury.—The Chepstow and Ross Electricity Co. intend 
applying for a provisional electric lighting order. 

Transvaal Imports.—The imports into the Transvaal of electric 
cables, wires and fittings during the three months ended March 81, 
1904, were valued at £19,000, compared with £15,000 for the same 
three months of 1903. 

Tunbridge Wells.—The accounts of the electricity undertaking for 
the yearended March show total capital expenditure £74,442. 168. 10d., 
an increase of £2,976. 19s. 10d. for the vear. 

The year's income included £9,954. 3s. 10d. from sale of current to 
private consumers at prices ranging from 6d. to 3d. per unit, £2,537. 2s. 5d. 
for public lamps, and meter rents, &c., brought the total to £12,996. 2s. 7d. 
Generation expenses were £4,983. 16s. 2d., and distribution costs 
£480. 3s. lld., rents, rates, taxes and insurance £381. 13s. 6d. and 
management expenses £1,293. ls. 3d., the total being £7,808. l4s. 4d., 
leaving £5,087. 8s. 3d. gross protit. Dividends to stock-holders and 
redemption of stock absorbed £4,375. 1s. 5d., and interest on and instal- 
ment towards repayment of loan £339. 15s. 10d., the net profit being 
£372.11s. 1,005,210 units were generated compared with 892,712 in the 
previous year, 337,653 supplied to public lamps (against 264,187) and 
515,646 sold to private consumers (against 475,961). There is the 
equivalent of 52,404 8 c.p. lamps connected (against 49,873) and the 
capacity of the plant at the works is 596kw. (against 579kw.) 


Ware (Herts.) —The North Metropolitan Electric Power Supply 
Co. have approved the draft agreement for taking over the Council's 
electric lighting order and establishing electricity works. 


West Ham.—The Corporation are charging for water from the 
municipal artesian well at Canning Town for the new electricity 
generating station as follows:— Under 2,000,000 gallons per quarter, 
6d. per 1,000 gallons; over 2,000,000 and under 3,000,000 gallons, 
Id.; over 3,000,000 gallons, 5d. 

The electrical engineer (Mr. W. J. W. Bullock) has advised, in view of 
the prejudice against the present arc lighting rates, and to induce shop- 
keepers and others to adopt this form of lighting more widely, that the 
minimum charge of 17s. 6d. per lamp per quarter, plus 2d. per unit for 
current be reduced to 15s. plus 2d., the Corporation to have the right to 
increase the fixed charge where larger lamps than 500 watt are used. 
This was approved. 

The electrical engineer is to report as to the disposal of the old 
generating station, &c., and the three Lancashire boilers there. 

Mains extensions estimated to cost £1,271 have been authorised. 

Application is to be made to the Board of Trade for sanction to the 
borrowing of the sums required for the electrification of the High-street, 
Romford-road and Leytonstone-road lines. 


Workhouse Lighting.—Hamumersmith Guardians received 14 
applications for the appointment of consulting electrical engineer to 
prepare specifications and superintend the carrying out of the elec- 
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trical installation at the workhouse and infirmary now in course of 
erection at Wormwood Scrubbs. Messrs. J. and J. S. Enright were’ 
appointed. 

Wrexham.—The Corporation have received sanction to a loan of 
£5,600 for extensions of the electric lighting cables. 


Marriage.—On June 16, at St. George's, Hanover-square, London, 
Mr. Charles Richard Delebere, youngest son of Mr. G. E. Pritchett 
(Messrs. Pritchetts and Gold, Ltd.), was married to Miss Jacintha 
Muriel Laura, youngest daughter of Mr. James Arrowsmith, of 
Buxton. A reception was held at the Langham Hotel, after which 
the happy couple departed for Guernsey for the honeymoon. 


Outing.— On June 25 the second annual outing of the staff of 
Stepney electricity department took place. Although the day was 
not an ideal one as to weather, the journey to Margate and the 
sojourn for the day proved very enjoyable, and the dinner at 
Munn's Hotel was a success. In the unavoidable absence of Mr. 
W. C. P. Tapper (the borough electrical engineer and manager), the 
chair was taken by Mr. W. Young, supported by Mr. A. J. Somerville. 


TRADE NOTES AND NOTICES. 


TENDEBS INVITED. 


Bristol Corporation Electrical committee invite tenders for (a) 
H.T. switch gear, (b) water-tube boilers, (c) two 1,000kw. three- 
phase E. H. T. turbo-alternators, (d) two 500kw. induction type 
motor-generators, E.H.T. to D.C., (e) E.H.T. cables, (f) E.H.T. 
transformers, (g) E.H.T. switch gear. Specifications, &c., from 
Mr. H. Faraday Proctor, city electrical engineer, after July 4, and 
tenders to Mr. Proctor, city electrical engineer's office, Temple Back, 
Bristol, by 10 a.m. July 15. See also advertisement. 


St. Pancras (London) Borough Council invite tenders for supply 
and erection of main switchboard at the King's-road power house, 
Camden Town, N.W. Specifications, &c., from the electricity 
department, 57, Pratt-street, N.W. Tenders to the deputy town 
clerk (Mr. H. T. Richards), Town Hall, Pancras-road, N.W., by noon 
July 19. See also advertisement. 

Rochdale Corporation invite tenders, in connection with their 
electricity works extensions, for (contract No. 7) the supply and 
erection of (a) two steam turbines direct-connected to two three- 
phase alternators or (b) for alternators connected to high-speed 
triple expansion engines; also (contract No. 8) for one motor-driven 
three-phase alternator. Specifications, &c., may be seen at the 
offices of the engineers (Messrs. Lacey, Sillar and Leigh), 2, Queen 
Anne's-gate, Westminster, and 78, King-street, Manchester, and can 
be obtained at the former office. Tenders by 18th inst. to the town clerk 
(Mr. James Leach), Town Hall, Rochdale. See also advertisement. 

Rochdale Corporation also invite tenders (by 5th inst.) for tram- 
way feeder cables, pilot cables, conduits, &c. Tenders to Mr. Leach. 

Dublin Corporation require tenders for the supply of 100,000 pairs 
arc lamp carbons. Specification from the secretary (Mr. Fred. J. 
Allan), 3, Cork-hill, Dublin, where tenders (addressed chairman of 
Lighting committee) by 9th inst. See also advertisement. 

Messrs. Wm. Lee, Son & Co. (Ltd.) invited tenders for an electrical 
installation at their cement works, Halling, near Rochester. 
Further particulars can be obtained of the manager of the works. 
See also advertisement. 

St. Marylebone (London) Borough Council invite tenders for 
supply and erection of constructional steel work and buildings for 
generating station also for steam generating plant, steam turbines, 
electrie generating plant and cables. "Tenders to the town clerk 
(Mr. James Wilson), Town Hall, Marylebone-lane, W., by noon July 6. 

Handsworth District Council invite tenders for water-tube boilers, 
engines and dynamos, hand-travelling crane, storage battery, arc 
lamps and posts, switchboards and boosters. Tenders to the clerk 
(Mr. H. Ward), Council House, Handsworth, near Birmingham, 
before noon July 11. 

Tenders are invited for telephone and fire alarm installation for 
the Angelton and Pare Gwyllt Asylums, Bridgend. Tenders to the 
clerk (Mr. W. E. R. Allen), County Council Offices, Cardiff, by noon 
July 6. 

Penrith District Council invite tenders for supply and erection of 
two oil or gas engines and dynamos, switchboard and boosters, 
storage battery and mains. Tenders to the clerk (Mr. G. Wainwright) 
by 10 &.m. July 5. 

Stepney (London) Electricity committee invite tenders for ampere- 
hour meters, demand indicators and arclamp carbons. "Tenders by 
noon July 4. 


Belfast Harbour Commissioners invite tenders for two portable 
electric gantry cranes. Tenders to the secretary (Mr. W. A. Currie), 
Harbour Offices, Belfast, by July 11. 
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Felixstowe District Council invite tenders for extensions to 
feeders. Tenders to the chairman of the Council, Town Hall, Felix- 
stowe, by noon July 9. 


Stourbridge District Council invite tenders by noon 8th inst. for 
supply and laying of mains (paper-insulated preferred). 

Aston Manor Corporation want tenders by noon 18th inst. for 
pipework, &c., for the electric supply department. 

Warrington Corporation require tenders by 12th inst. for steel 
poles, trolley wires, &c. 

Leicester Tramways committee invite tenders by 5th inst. for 
machine tools for car depot and fitting shop. 

Glasgow Corporation require tenders by 10 a.m. 14th inst. for 
fuel for Pinkston power station, &c. 


Middleton Corporation require tenders by 11th inst. for 12 
months’ supply of coal to their electricity works. 


Derby Corporation invite tenders by noon 13th inst. for electric 
light installation at the sewage works pumping station. 


Whitby District Council require tenders by 10 a.m. 18th inst. for 
distributor and street lighting cables and network and service boxes. 


Batley Corporation invite tenders by 16th inst. for 350kw. steam 
dynamo and switchboard extensions for same. 


The“ Madrid Gazette" for June 21, 23 and 26, contains parti- 
culars of a number of tenders required for electric lighting and 
electric tramway materia!, telephone concessions, &c., in Spain. 


TENDERS RECEIVED AND AOOEPTED. 

Hammersmith (London) Council have accepted the tender of 
Richardsons, Westgarth & Co. for a turbo generator at £7,270 and 
two condensers at £8,200; that of the British Thomson-Houston 
Co. for a turbo-generator at £7,272. 10s. and exciter plant at £740. 

There were 13 tenders sent in from 11 firms, ranging for turbines (two) 
from £12,008 to £15,186, for condensers from £2,072 to £3,251, and for 
exciters from £740 to £1,046. In addition, there were 14 tenders from 
14 firms for alternative plant—viz., two slow-speed generating sets 
(without condensers), ranging from £20,525 to £25,899. 

Chesterfield Corporation have accepted the tender of the British 
Insulated and Helsby Cables (Ltd.) for permanent way, overhead 
equipment and underground feeders and conduits for their tramways 
at £41,257. 15s. 4d. ; of the British Westinghouse Co., for electrical 
equipment of cars at £2,640 ; and of the Brush Co., for car-bodies and 
trucks at £3,960 (or, if fitted with radial trucks, £360 additional). 


Belfast Gas and Electric committee have decided to accept the 
following tenders :— 

Lancashire Dynamo and Motor Co., for 5 and 74 n.r. motors; Electro- 
motors Limited, for 4, 1 and 4 H. p. motors; Bruce Peebles & Co., for 
2, 10, 15 and 25 n.r. motors; British Westinghouse Company, for 3 B. r. 
motors; Fairbairn, Lawson, Combe and Barbour, pipe work; and 
M‘Dowell, Leathem and Fraser, gangways. 

Blackburn Electricity and Tramways committee accepted the 
following tenders for supply of various stores :— 

L. Andrew & Co. (insulating materials), Sunbeam Lamp Co. (incan- 
descent lamps), British Thomson-Houston Co. (incandescent lamps), 
Ferranti Limited (alternating and continuous-current meters), Siemens 
Brothers & Co. (rubber cable), Reason Mfg. Co. (fuse boxes), General 
Electric Co. (switches, &c.), British Westinghouse Co. (motors and motor- 
starting switches) and D. McNaughton (carbons). 

Poplar (London) Council have accepted the tender of Croggon 
& Co. for the ironwork of a temporary annexe at the generating 
der (to accommodate a switchboard and a motor converter), 
at £180. 


The Waipori Electrie Power Co., who are about to establish a 
9,000 H. p. water-power plant on the Waipori River, near Dunedin 
(N.Z.), have placed orders with the General Electric Co. (New York) 
for generators, and with the Pelton Water Wheel Co. for turbines. 


Brighouse Corporation have accepted the tender of W. T. Glover 
& Co. for the laying of cables in the borough, including supply, 
delivery and erection of all materials and accessories therefor. 


Sunderland Corporation have accepted the tender of the Electrical 
Co. (central station and tramway department) for the supply of 
indiarubber-covered cables from April 1, 1904, to March 31, 1905. 

The following orders have recently been secured by Cowans 
Limited :— 

Ealing, H.T. feeder board and extension to generator board; Acton, 
extra H.T. main switchboard; Cardiff, main L.T. switchboard; Bristol, 
arc lighting switehboard ; Royal Courts of Justice (London), main switch- 
board; Poplar (London), L.T. switehboards for motor-generators, &c., 
five extra H.T. main switchboards. 

Southampton Corporation have accepted the tender of J. R. 
Wood & Co. for 12 months' supply of small coal to the electricity 
works, at 10s. 9d. per ton. 

The Metropolitan Water Board have placed an order with the 
Magneta Co. for the installation of electric clocks at the new central 
offices at £180. 

Bristol Electrical committee have accepted the tender of Siemens 
Brothers & Co. for cables for extensions. 
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Middlesex County Council have accepted the tender of the 
Electric Construction Co., at £892, for dynamo and engines for 
Napsbury Asylum. 

West Ham Corporation have accepted the tender of the District 
Electric Co., Wolverhampton, for electric wiring and fittings at West 
Ham Park School at £320. 

Walthamstow Council have not found it necessary to rescind the 
British Westinghouse Co.'s contract for the supply of tramcars, as 
the company have, it is stated, agreed to the Council’s terms. 


Cardiff Corporation have accepted the tender of Mirrlees, Watson 
& Co. for condensing plant for Canton power station at £2,127. 


Faversham Council have accepted the tender of H. S. Tett & Co. 
for electric bells at the electricity works at £14. 19s. 6d. 

Leicester Tramways committee recommend that 40 additional 
cars be ordered from Dick. Kerr & Co. at £510 each. 

Metropolitan Asylums Board have accepted the tender of James 
Keith, Blackman & Co. for an electric ventilating fan at £22. 10s. 


BUSINESS NOTICES. 


Mr. George F. Mackay, hitherto manager of the electrical 
department at Wm. Harvie & Co.’s works, Glasgow, and Mr. Grier, 
late secretary and a director of the same company, have joined 
Mr. Maxwell Telford, electrical engineer, &c., in forming a joint- 
stock company under the style of Telford, Grier and Mackay (Ltd.) 
at 220-222, Broomielaw, Glasgow, where special attention will be 
given to the applications of electricity to power, mining and ship 
lighting and ventilating. The new company wish to receive trade 
catalogues and terms. 

Messrs. H. Turner and C. R. D. Bearcroft, electrical engineers, 
15, New Broad-street, London, E.C., have dissolved partnership. 
Debts by Mr. Bearcroft. 


The Glasgow address of Johnson and Phillips has been changed 
from 108, Argyle-street to 59, St. Vincent-street. 


BANKRUPTOIEBS, LIQUIDATIONS, &c. 

A receiving order has been made against Henry Binko, electrical 
engineer, 34, Leadenhall-street, London, E.C. The first meeting of 
creditors takes place on July 7 and the public examination on 
July 27 at Bankruptcy-buildings, London, W.C. 


A first and final dividend of 2s. 63d. is payable at 34, Fisher- 
street, Carlisle, in the failure of G. Jackson and David Smith, 
electrical engineers, Annetwell-street, Carlisle. 

The Reliance Electric Co. (Ltd.) is to be wound up voluntarily. 
Mr. E. W. Bundy, 85, Philip's Park-road, Bradford, is liquidator. 


The Thames Valley Launch Co. (Ltd.) has gone into liquidation. 
Mr. F.J. Saffery, 14, Old Jewry-chambers, London, E.C., is liquidator. 


Sales by Auction.— Messrs. Wheatley Kirk, Price & Co. will sell 
by public auction, in one lot, at 10 a.m. on Tuesday next, July 5, 
on the premises, the freehold engineering works known as Hythe 
Works, Hythe-road, Willesden Junction, London, N.W., and at 
10:30 for 11 a.m. on the same and following day (July 5 and 6), 
piecemeal, the whole of the contents of the works, including 
high-class lathes, milling, drilling, shaping, emery-grinding, screwing 
and other machines, electric power installation, accumulators, elec- 
tric-plating plant, &c. Catalogues from the auctioneers, 46, Watling- 
street, London, E.C., and Albert-square, Manchester. See also 
advertisement. 

Messrs. Fuller, Horsey, Sons and Cassell, in conjunction with 
Mr. C. P. Whiteley, will sell by auction, at the Crypto Works, 
29, Clerkenwell-road, London. E.C., on July 12 and 13. at 11 a.m., 
a quantity of engineers’ machine tools, including lathes, drilling, 
profiling, shaping and slotting machines, plating plant and 
dynamo, smiths’ forges, brazing hearths, gas engines, &c., and the 
stock and stores. Further particulars are given in an advertise- 
ment. Orders to view and catalogues (when ready) may be had of 
Messrs. Wilsons, Bristowes and Carpmael, solicitors, 1, Copthall- 
buildings, E.C.; of Mr. C. P. Whiteley, 82, Queen-street, Cheapside, 
E. C.; or of the auctioneers, 11, Billiter-squere, E.C. 

Sale by Treaty.— Messrs. Wheatley Kirk, Price & Co., 46, Wat- 
ling-street, London, E.C., have for sale by private treaty the works, 
roads, lands and water power owned by the Royal Ballincollig 
Gunpowder Factories, which it has been decided to close. The 
waters of the River Lee give a reliable 400 H.P. continuously. Some 
further particulars will be found in an advertisement on another page. 


Sale by Tender.—Oiug to change of system and closing of their 
old electricity station, Exeter Corporation have a quantity of plant 
for disposal, particulars of which are set out in an advertisement. 
Schedule and form of tender from the city electrical engineer, Mr. 
H. D. Munro, to whom tenders by 12 noon, July 15. 

Plant for Sale.—A small electric lighting plant suitable for 
hotel or small works (including a 6 m.p. Otto gas engine, Taunton 
dynamo, &c.) is advertised for sale by Messrs. Blane and Riding, C.A., 
30, Birley-street, Blackpool. 

'There is advertised for sale on another page, by Mr. A. Underwood, 
of 8, Queen-street, London, E.C., a complete set of electrical plant. 
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Premises to Let.—A large light ground floor is to let. Particu- 
lars of Messrs. Marshall & Co., Campbell Works, Stoke Newington, 
London, N. See advertisement. 


In the important business district of Tabcrnacle-street, Finsbury, 
London, E.C., Messrs. B. Brampton & Co., Finsbury House, Finsbury- 
square, E.C., have to let two floors in eligible warehouse premises. 


Land to be Let or Sold.—Messrs. Walfords, 29, Bolton-street, 
Piccadilly, London, have for sale land at Stamford, Lines., specially 
adapted for general engineering construction works. An advertise- 
ment contains some additional particulars. 


New Cable Factory. — Messrs. Johnson and Phillips have 
recently completed large extensions to their cable department. In 
the new shops has been installed the latest type of equipment for 
the manufacture of dry-core telephone cables, for which an order is 
in hand for the Post Office for 780 miles. The new machinery is of 
Messrs. Johnson and Phillips’ own design and manufacture, and 
the motors and electric power plant used in the factory has also 
been designed and manufactured on the spot. This extension of 
the cable works has necessitated the organisation of a construction 
and cable-laying department, and we are informed that this branch 
is now fully employed on Admiralty contracts for Portsmouth and 
Pembroke Dockyards, and on work under contract for Handsworth, 
Weymouth, Birkenhead and Ipswich Corporations. A further 
extension will be made at the end of the year, when a vulcanised 
bitumen shop will be opened and wire-drawing plant will be laid 
down to enable this important branch of work to be carried out on 
the premises. 


Hydraulic Tests for Cables.— Messrs. W. T. Glover & Co. for- 
ward us a copy of a letter from Messrs. Mordey and Dawbarn 
describing some hydraulic tests made by that firm of the lead 
covering of electric cables. Messrs. Mordey and Dawbarn’s report 
is to the effect that the experiments show that, besides being much 
quicker, the hydraulic method patented by Messrs. Glover is more 
searching than the usual 24 hours’ immersion in open tanks. Not 
only does the hydraulic method show the presence of holes or cracks 
in the lead covering, but it breaks down incipient faults which, under 
ordinary conditions, would probably not be revealed until after the 
cable was laid. By the patented hydraulic process the cables are 
immersed for a few minutes in an enclosed water tank, a consider- 
able pressure being applied to the water. In the tests made by 
Messrs. Mordey and Dawbarn the pressure was 100lb. per square 
inch for a period of five minutes. 


Holiday Sailings.— Mr. Effingham Wilson, of Royal Exchange, 
London, is publishing ** Robinson’s Handbook of Holiday Sailings,” 
price 6d. net. The book, which is in its third year of publication, 
contains a list of all the pleasure sailings in the United Kingdom, 
and those of our readers who are on the look-out for a pleasant 
holiday on the water will find it useful. 


Catalogues, &c.—A well-got-up catalogue of the “Highfield ” 
patent automatic and semi-automatic booster is issued by the 
Chloride Electrical Storage Co., Clifton Junction, Manchester. In 
addition to information concerning the theory, use and application 
of the booster in electric tramway, electric railway and electric 
lighting work, and a detailed description of the special merits of the 
Highfield boosting system, of which the company are the owners, 
the catalogue contains a list of installations where these machines 
are applied. There is also & series of actual load curves and voltage 
and current diagrams, which gives graphic illustrations of the 
advantages of booster installations in electric light, power and 
traction work. 


A pamphlet descriptive of the Cape Town Industrial Exhibition, 
which will be opened in November and will remain open for three 
months, is just issued, and gives interesting information concerning 
the exhibition buildings, &c. 


Exports of Blectrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from June 22 to 28, with the 
ports of destination :— 

Africa—Alexandria, £78; Algoa Bay, £75; Cape Town, £31,143 
(including £30,960 telegraph cable); Delagoa Bay, £450; Durban, 
£2,514 (including £97 telegraph material); East London, £139; Port 
Elizabeth, £1,244; Sekondi, £12. Australasia—Adelaide, £189; Fre. 
mantle, £40 ; Hobart, £16; Melbourne, £95; Perth, £37; Sydney, 4245; 
Wellington, £50 (telegraph material)  Belgium—Ostend, £8. China— 
Shanghai, £703 (including £73 telegraph material); Tientsin, £17. 
Germany— Hamburg, £135 (including £120 telegraph material). Greece 
—Pireus, £100. Holland Amsterdam, £91; Flushing, £29. Hong 
Kong, £33. India—Bombay, £767 (including £40 telegraph material) ; 
Calcutta, £618; Madras, £79 (telegraph material). Japan—Yokohama, 
£44. Mauritius, £38. Norway —Christiana, £15 (telegraph material). 
Portugal Lisbon, £653. Straits Settlements—Penang, £150 ; Singapore, 
£404 (including £384 telegraph material) Zanzibar £58 (telegraph 
material) Total £40,269, against £5,521 in the corresponding week 
last year (June 24 to 30). 


PATENT RECORD. 


[E — 


The folowing List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND Pryor, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Nork.— The undermentioned Applications are not open to public inspection 
untu after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 


April 14, 1904. 

8,548 H. RoTTESBURG and A. BARKER. Cambridge. Devices for clamping 
wires or cords. 

8,549 J. Houston and J. ERSEK INR, jun. 
telegraph. 

8,555 E. TWEEDALE, S. TWEEDALE and J. SMALLEY. Castleton. Electric 
stop-motions for drawing, slubbing and similar machines for 
preparing and spinning fibrous materiala. 

8,556 K. Worr. Berlin. Call receivers and repeatera for telegraph 
stations.“ 

8.575 W. BENICKE and H. Wasterseck. Electrical device for shifting 
ty pe carriers, as well as paper carriers, for typewritere, type 
telegraphs and the like.* 

8,590 B.T..H. Co. (G.E. Co., U.S.). 
machines. 

8,691 B.T.-H. Co. (G.E. Co., U.S.). Switches. 

8,508 F. W. Youne. Commutators for dynamo-electric machines. (Date 
applied fı r, May 22, 1903, date of application in U.S.)* 

8,612 J. S. RicHmMonpD. Transmissions of electrical impulees.* 

8,620 T. von ZwBIGBERGK. Electric motore. 

8,621 A. FowLER, Rails for electric tramways and for like purposes. 


April 15, 1904. 

8,632 W. Kenyon. Sheffield. Decoration of articles by electro-deposition 
of metals. 

8,602 A. G. Livesay. Leeds. Trolleys for overhead electric tramways. 

8,656 F. PRocroB. Arc lamps. 

8,657 J. D. Waits. Printing telegraph receivers. 

8,663 H. G. Jaken. Leeds. Switches for electromotora. 

8,669 D. GILLIES. Sunderland. Insulator. 

8,686 P. DsLaron. Galvanic battery. 

8,695 Ganz & Co, EISENGIESSEREI-UND MASCHINESFABRIK A.G. Arc 
lamps. (Date applied for, May 9, 1903, date of application in 
Germany.)* . 

8,694 Ganz & Co, EISENGIESSEREI-UND MASCHINENFABRIK A.G. Alter- 
nating-current arc lampe. (Date applied for, July 24, 1903, date 
of application in Germany.)* 

8,699 B.T.-H. Co. (G.E. Co., U.S.). Wiadings for dynamo-electric 
machines and methods and apparatus for forming same. 

8,702 C. A. Wricat. Mercury interrupters for use with X-ray induction 
coils and other like purposes. 

8,705 R. Zwack and L. Kotrmaie. Switches. 

8,714 H. J. Gong, Switches. 

8,715 W. P. THOMSON (Charles Johnston and Claude Johnston, U.S.). 
Liverpool. Electric circuit cutouts. * 

8,723 E. L' Band A. FEIGELBIRG. Preventing enow settling on conductors.” 


April 16, 1904. 
„751 H. Swanton. Automatic eircuit-breakers.“ 
. OPPENHEIMER (A.G. Mix and Genest, Germany). 


Glasgow. Electric ship's 


Brush holders for dynamo-electric 


H Mechanically- 
replaced annunciator movements for telephone switchboarda. 
8,745 G. A. Binns. Halifax. Trolley pulleys of electric tramcars. 
J. S. W. THoMas and J. Nortuwoop. Brierley Hill (Staffe.). 
Attachment of globes or shades to electric Jamp fittings. 
J. B. WiLLIs. Construction of rotary magnete. 
,819 S. Lórt and R. LATz Ko.  Incandescent lamp fittinge.* 
,926 SIEMENS BROTBERS & Co. (Siemens and Halke A.G., Germany). 
Safety appliances for elec:ric circuite.* 


SPECIFICATIONS PUBLISHED. 


Norz.— All specifications can be obtained at the uniform price of 8d. each. 


1903. 
5,876 DE FunEsT. Methods and apparatus employed in wireless signalling 
3,8764 DR Forest. Methods and apparatus employed iu wireless sigaal- 
ling. (Date applied for, Feb. 18, 1903.) 
11,145 CALANDRI. Accumulator electrodes. 
11,299 ScHULER and FERRANTI LIMITED. Alternating current motore. 
11,378 EvERSBED AND VicNoLes and  EvkBsHED. Electric testing 
apparatus and dynamos therefor. 
11,730 CAROLAN (G.E. Co., U.S.). Systems of electric motor control. 
11,900 RipiNGs. Are lamps. 
12,511 CanoraN (G.E. Co., U. S.). Electric steering gear. 
15,074 Heinze. Coin-freed electric shocking machines. 


14,295 Epison Org MirLiNG SyxpicaTE (Edison). Electromsgnetic 
separators. 

15,591 CAROLAN (G.E. Co., U.S.). Preventing arcing between commutator 
brushes. 


15,595 CABOLAN (G.E. Co., U.S.). Arc lamp hanger and switch. 
17,073 Hamitton-ADaMs. Arc lamps. 
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21,493 SigMENs BRoTHERS & Co. (Siemens and Halske A. G.). Apparatus 
for perforatirg the type bands for automatic telegraph transmit- 
ting apparatus and the like. 

21,793 TuTERs. Valve and brake controlling mechanism for electric 
windings or hoisting engines. 


28,780 Ermer. Electric furnaces or ozens. (Date applied for May 22, 
1903.) 
1904. 
1,242 DzAN. Party line telephone systems. (Date applied for, 


June 15, 1903.) 

2,275 HapDFIELD. Manufacture of magnetic material. (Date applied for, 
June 12, 1903.) 

2,420 DAMIT. Trolley arms for electric cars. 


2,766 Invinc. Electric light fittings. . 
5,912 Soc. Axon. L'INDUSTRIE VERBIÉRE ET 8E8 DPrivés. Regulating 
the intensity and heating effect of electric currents. (Date applied 


for, Feb. 18, 1903.) 

4,866 Trick. Electric furnaces. 

4,869 Marconi. Wireless telegraphy. (Date applied for, Oct. 13, 1903.) 

5,799 LrLARGE. Electrical apparatus for separating coke and other 
electric conductora from cinders and other substance:. 

6,132 CoNTAD. Accumulatore. (Date applied for, March 24, 1903.) 

6,936 PraNHAUSER. Voltametric balances. 

8,234 BLOXAM (Goffin). Telegraphic signalling apparatus. 

8,352 Van Morse. Spark plugs. 

8,608 Youxc. Commutators for dynamo-electric machines. (Date applied 
for, May 22, 1903.) 

8,715 TBoMrsoN (Johnston and Johnston). Cutouts or awitche:. 

8,826 Sigmens BROTHERS & Co. (Siemens and Halke A. G.). 
appliances for electric circuits. 


Safety 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— —-—-— 


NEW COMPANIES. 


AMALGAMATED DRY BATTERIES (LTD.) (81,316.)—Reg. June 22, 
capital £20,000 in £1 shares, to adopt an agreement with B. Sherman 
and to carry on business of manufacturers and vendors of electric dry 
batteries and other articles, &c. First directors, F. E. de Mattos and 
B. Sherman (managing). 

T. H. P. DENNIS & SON (LTD.) (81,314.)—Reg. June 21, capital 
£30,000 in £1 shares, to acquire the business of wholesale and retail iron- 
mongers, electrical and mechanical engineers and general merchants, and 
to carry on this business and that of makers and dealers in magnetic, 
telegraphic, telephonic and other apparatus and appliances, ornamental 
ironworkers, &c. Firet directors, T. H. P. Dennis and F. H. Dennis. 
Reg. office, 20 and 21, High-street, Chelmsford. 


SYKES AND SUGDEN (LTD.) (81,328.)—Reg. June 22, capital £6,000 
in £1 shares, to acquire business of an electrical engineer and steeple 
jack carried on by A. Sykes at Huddersfield, and to carry on business of 
electricians, electrical and mechanical engineers, suppliers of elcctricity 
for light, heat, motive power or otherwise, steeple jacks, ercctors of 
lightning conductors, &c. First governing directors, A. Sykes (chairman) 
and A. Sugden. Reg. office, Spring-place Works, Springwood-street, 


Huddersfield. 
MORTGAGES AND CHARGES. 


BROMLEY (KENT) ELECTRIC LIGHT AND POWER CO. (LTD.)-—Acknow- 
ledgment of indebtedness under seal, dated June 8, creating ' £20,000 
further debenture stock (making £70,000, and being supplemental toa 
trust deed dated July 7, 1902), has been registercd. Property charged, 
the company’s undertaking and property, present and future, including 
uncalled capital. Trustees, F. T. Medcalf und W. R. Davies. 


BRITISH ELECTRIC CALIBRATED FUSE CO. (LTD )— Issue of June 6 
of £300 debentures, part of series authorised Dec. 4, 1003, securing 
£3,000, charged on tbe company's undertaking and property, present and 
future, including uncalled capital. Holder, J. Lang. No trustees. 
Previously issued of this series, £1,350. 


CITY NOTES. 


— atc. 


MEMORANDA.—Bank rate 3 per cent. (sinze April 21, 1904). Price of 
silver 264d. per oz. (June 30). Consols 908 —904 for money, 903—903 
for account; 24 per cent. annuities 896 — 891 (June 30). Consols Pay Day, 
id 1l; Stocks and Shares Continuation Days, June 27 and July 12; 
Ticket Days, July 13 and 27; Pay Days, July 14 and 28; Mining Share 
Carry-over Days, July 11 and 25. 


BRITISH ELECTRIC TRACTION CO. (LTD.)—The directors' report for 
the year to March 31 last states that the total for appropriation, includ. 
ing £24,912. lls. brought forward, is £274,730. 4s. 2d. Premiums 
(£30,042. 158.) received on debenture stock issued during the year have 
not been brought into account, but are carried direct to reserve. Interest 
has already been paid or provided for on the 5 per cent. perpetual and 
4} per cent. second debenture stock, as well as for the dividend on the 
6 per cent. preference shares and for an interim dividend at the rate of 
6 per cent. per annum on the ordinary shares for the half-year to Sept. 
30, 1903, leaving as balance £78,138. 15s. 9d. The directors now 


recommend a balance dividend at the rate of 6 per cent. per annum on 
the ordinary shares for the half.year to March 31. £38,148. 9s. 9d. is 
carried forward. During the year £232,407 5 per cent. perpetual 
debenture stock has been issued and £250,000 44 per cent. second 
debenture stock. The net premiums received in respect of these issues 
was £38,042. 15s., which has been added to reserve. Since the closing 
of the books arrangements have been made with a syndicate for the sale 
of £50,000 5 per cent. perpetual debenture stock and for an advance to 
the company of £550,000 by instalments, to develop and complete the 
undertakings in hand, and an option has been given by the company 
to the syndicate to call for allotments at any time before Dec. 31, 
1905, of debenture stocks and shares, the proceeds of any of such 
allotments to be applied, in the first instance, to repayment of the 
above advances, with interest at the rate of 44 per cent per annum. 
Since the issue of the last report 33:65 route miles of new or reconstructed 
tramways and light railways have been opened by the company or its 
affiliated companies for traffic by electric traction on the overhead system. 
Airdrie and Coatbridge 3-4 miles, Auckland, New Zealand, 1:8, Barrow 
8:5, Birmingham District 7:6, Gateshead 1:75, Potteries 1:9, Worcester 
4:9, Yorkshire Woollen District 8:8. The total mileage in operation by 
the company and its associated companies, by electrie traction, steam, 
and horses, at Dec. 31, 1903, was 327-44, against 288:77 in the previous 
year; and the mileage of omnibus routes 68:87, against 71:62. The 
total number of passengers carried on the lines open for traffic in 1908 
was 219,714,189, an increase of 29 per cent. for the year; and the total 
iraflic receipts were £1,162,005, an increase of 26 per cent. The total 
amount received for electricity sold by the associated Electric Power and 
Lighting Co.'s in 1903 was £40,345, an increase of 50 per cent. 

Further progress has been made by the Metropolitan Electric Tram- 
ways (Ltd.) with the important scheme of tramways in North London, 
and light railways in Middlesex and Hertfordshire, and the first section 
of about 6 miles will, it is expected, be opened for traftic on the overhead 
system in a few weeks. The Metropolitan Electric Tramways Co. has 
also purchased from the British Electric Traction Co. all the shares in 
the North Metropolitan Electric Power Supply Co., which owns Acts of 
Parliament giving the right in perpetuity to supply electricity in bulk 
over an area of about 325 sq. miles north of London. 

The company has obtained an Act of Parliament authorising the con- 
version to electric traction of the Brighton and Shoreham Tramways and 
the extension of these lines to Worthing, and a company has been formed 
to work the lines Acts of Parliament have been obtained authorising 
the construction of tramways in the neighbourhood of Croydon, and it is 
proposed to transfer these powers to the County of Surrey Electrical 
Power Distribution Co. ‘Ltd.), whose title it is proposed to alter to the 
South Metropolitan Electric Tramways and Lighting Co. (Ltd.). 

The company’s Yarmouth undertaking is likely to be purchased by the 
Corporation under the Tramways Act, 1870, the company having failed 
to come to an arrangement with the Corporation in regard to extension 
of tenure and electrical conversion. 

The directors have given attention to the question of motor haulage 
and motor omnibuses, and have entered upon several experimental 
enterprises, but, so far, without satisfactory results. 

No return has yet been received on the ordinary shares held by the 
company in the Brush Electrical Engineering Co., in which the company 
is now largely interested. 

The British Electrical Superannuation Fund and the British Electrical 
Friendly Society continue to make steady progress. 

The board having decided that the business of the company necessitates 
more than one managing director, Mr. Raworth was appointed in 1901 an 
additional managing director, with the title of technical director. Mr. 
Raworth having resigned this position as from April 1 last, while retain- 
ing his seat on the board, Mr. Hilton and Mr Madgen, who have during 
the past few years acted as executive directors, have been appointed 
managing directors jointly with Mr. Garcke. 

CAPE ELECTRIC TRAMWAYS (LTD.)—An interim dividend of 5 per 
cent. (tax free) has been declared. l 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The following divi- 
dends have been declared “ on account ” of the distribution for the year 
ending Dec. 31, 1904 :— Preference shares, 6s. per share ; ordinary shares 
os. per share. Payable, less tax, on July 14. 

COMPANIA ALEMANA TRANSATLANTICA DE ELECTRICIDAD (BUENOS 
AYRES). — The gross profits for 1903 were 4,153,326m., against 2,504,374m. 
in 1902. A dividend of 6 per cent. has been declared. 

EASTERN EXTENSION AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LTD.)—An interim dividend has been declared for the quarter ended 
March 31 last of 2s. 6d. per share (tax free), payable July 15. The 
share register will be closed from July 7 to 14 inclusive. 

ELECTRICAL POWER STORAGE CO. (LTD )—The directors have decided 
to recommend the payment of a dividend of 6 per cent. on the ordinary 
shares for the year ended May 31 last. 


ISLE OF WIGHT ELECTRIC LIGHT AND POWER CO. (LTD.)—A meeting 
of this company was held at Ryde on Friday last, when Mr. F. E. Gripper, 
who presided, said during the past ycar the company bad supplied cur- 
rent to East and West Cowes, and had established new works at Ryde. 
During the first four months of 1904 they had made connections or had 
received applications amounting to the equivalent of between 7.000 and 
8,000 8 c.p. lamps. They had made a profit of £5,640, and had expended 
about £46,000 in Ryde and St. Helens and about £28,000 in Cowes. 


LEEDS COPPER WORKS (LTD.) The fourth annual report of this 
company (to Dec. 31 last) states that the net trading loss for 1903, 
including interest, was £13,886. This loss is attributed to the following 
causes :—(1) The prejudice which has undoubtedly existed in England 
against electrically-deposited copper. This is being steadily overcome. 
(2) The difficulty of obtaining really efficient management for a business 
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were also met with owing to delay by manufacturers in the delivery of 
material, resulting in increased cost of working to the extent of some 
thousands of pounds. But, on the whole, the general position was 


which is, at present, the only one of the kind in England. This is being 
ealt with, as explained below. (3) The unsatisfactory results of a part 
of the arrangement with other houses in the trade. Steps are being 
taken to modify this. The company’s process (the report proseeds) is 
undoubtedly an economical one when carried out on a sufficiently 
large scale; at the same time it is exceedingly delicate, and requires 
most careful supervision by a competent staff. The works are exten. 
sive, and ultimate success must be largely contingent on increasing 
the sales to a figure which will bring down the heavy standing 
charges to a reasonable rate on the output. The directors have con- 
fidence that when this is attained satisfactory results will be achieved. 
Special attention has been given to the re-arrangement of the manage- 
ment. The directors being satisfied that it is not practicable to obtain 
full efficiency through a general manager not resident in Leeds, have 
appointed Mr. J. C. Jobling, late managing director of a well-known ship- 
yard on the Thames, to replace the late general manager and works 
manager, with direct charge of the works, and to reside on the spot. 
Considerable economies have been and are being introduced. Mr. Jobling 
is also already widening the field of the company's operations and increasing 
the volume of business. Thanks to some of the directors and principal 
shareholders, who have accepted personal responsibility in the matter, the 
board has been able, without recourse to any permanent issue of deben- 
tures, to arrange the finances on a sound basis, and on moderate terms. 

At the. meeting on Monday, Mr. J. H. Duncan presided, and said he 
wished the shareholders to realise what their business consisted of. They 
manufactured shells, which were either sold in that form or finished into 
tubes, and in the manufacture of tubes they bad a large amount of scrap, 
which was a burden on the business. In selling this scrap for its weight 
in copper, not only did they not receive the full market price, but it was 
usually sold at a small loss. But they had now discovered a means of 
turning this scrap to account in the manufacture of brass tubes, and had 
been adding plant to their business with this object. Certain trade 
arrangements which had been made had hampered their proceedinga, 
and, in spite of the quality of their goods, they had secured less trade. 
The directors anticipated considerably improved results from the change 
of managership, and were hopeful that they had passed through the 
worst they had to face. The company had a large quantity of land and 
buildings, of which they were hopeful of disposing at an enhanced value. 
This represented a large amount of working capital that ought to be 
utilised in the business. Their main requirement was a larger volume of 
business. 

MEXICAN RAILWAY CO. (LTD.)—The directors are seeking powers to 
extend the company’s field of operations by acquiring and working 
tramways, motor cars and electrical works, &c. 

NEW GENERAL TRACTION CO. (LTD.)—The directors’ report for the 
period from March 23, 1903, to March 31, 1904, states that, after paying 
£3,272. 98. 1d. for general expenses, salaries and fees, £9,294. 14& 7d. for 
debenture interest and £3,511. 13s. 1d. for interest on loans, there was a 
loss for the year of £6,659. 18s. 10d. Bringing forward the balance 
to credit of profit and loss (£14,183. 3s. 11d.) and deducting this 
£6,659. 18s. 10d. loss, there is a credit of £7,523. bs. 1d., which the 
directors recommend should be transferred to special reserve. With 
regard to the company's Philadelphia undertaking, it is anticipated that 
the whole of the line will soon be open for traffic. A contract has been 
entered into for the construction work of the Coventry tramways which 
is being carried out by this company, and it is expected the new exten- 
sions will be finished before the end of the year, and the relaying of a 
portion of the existing old track shortly afterwards. Out of an issue of 
£80,000 4 per cent. prior lien debentures £60,000 has been subscribed 
and allotted at 974 per cent. 

Coventry Electric Tramways Co.—The accounts for the year 1903 show 
the net profits to be £4,642. 10s. 3d., against £4,067. l4s. 7d. in 1902. 
Deducting interest, there is a balance of £3,562. 10s. 3d., which, added to 
£400. 10s. 3d. brought forward, gives £3,963. Os. 6d. for distribution, and 
the directors recommend a dividend of 24 per cent. for the year, less tax, 
the balance (£1,502. 10s. 6d.) to be carried forward. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
ordered a further issue of £116,353 4 per cent. redeemable mortgage 
debenture stock of the British Westinghouse Electric and Mfg. Co. (Ltd.) 
to be quoted, and have been asked to appoint a sp:cial settling day in 
6,315 £1 fully-paid ordinary and 33,000 £1 fully-paid vendors’ ordinary 
shares of the Rhodes’ Electrical Mfg. Co. (Ltd.). 

TELEGRAPH CONSTRUCTION AND MAINTENANCE CO. (LTD.)—An 
interim dividend of 12s. per share has been declared. 

THOMAS PARKER (LTD.)—The directors’ report for the year to April 
30 states that after writing off various depreciations the balance standing 
to credit of profit and loss is £1,410. 3s. 9d. The directors propose to 
carry this amount forward. The diminished profits are the result of the 
general depression in trade and the recent fierce competition in the elec- 
trical industry. Large economies have been effected during the year in 
the methods of construction and works management and the improved 
designs have met the requirements of the market. The result is that the 
works output has been considerably increased, but these advantages are 
more than counterbalanced by the reduction in prices necessary to secure 
orders. The works are full of orders and the shops are in good position 
to take full advantage of any improvement in trade. 

J. d. WHITE & CO. (LTD.)—At a meeting of this company on Monday, 
Mr. J. G. White presided, and said, as compared with former years, the 
results for the last year might appear unsatisfactory. This was due to 
special causes, chiefly bad weather during the summer and autumn of 
last year, and various unsatisfactory general conditions and sundry com- 
plications in connection with the carrying out of certain contracts. In 
One particular instance the estimated cost of carrying out a certain con. 
tract was increased by £13,000 from these causes. Considerable difficulties 
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NOTES. 
— Ja 

THE fact that a Committee of the House of Lords found 
last night that the preamble of the Electricity Supply Bill 
was proved by no means implies that the Committee stage of 
the Bill is concluded. Almost every clause is to be argued 
upon and amended, and the proceedings in Committee may 
last many days yet. Then there is opportunity for further 
opposition when the Bill comes up for third reading in the 
House of Lords and in every stage in the Commons, so that 
with the present congestion of business in the Lower House 
it is very unlikely that the Bill will be passed this session. 
This is most unfortunate, for it cannot be denied that the 
measure is a most reasonable one, its object being to remove 
some of the obstacles which are still hampering the develop- 
ment of the electric light and power industry, and that 
its main provisions would be advantageous to municipal 
as well as company enterprise. From the report which we 
publish elsewhere in this issue, it will be seen that the oppo- 
sition is largely directed to preventing the substitution of 
Provisional Order procedure for the procedure by Special Act 
in the case of many requirements for powers that were not 


contemplated in the original Electric Lighting Acts of 1882 | as possible in the oil but to exclude it altogether. 
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, Abroad Bas „or 18 center ce or 90c., or 80pf. 


and 1888. As the grant of powers by Provisional Order 
requires subsequent Parliamentary sanction, it is difficult to 
see the reason for opposition of this nature. The result will 
be, as we have said, that the Bill will not get through Parlia- 
ment this session, and the present opportunity for effecting 
the much-needed revision of the law of electricity supply 
will thus be lost. 


— — 
`~ 


IN this connection we may refer to the remarkable con- 
ference at St. Pancras, arising out of the recent actions for an 
injunction against electricity undertakers with respect to 
nuisance from vibration. The power to acquire land com- 
pulsorily by Provisional Order is really all that electricity 
undertakers want in order to remedy the present condition of 
affairs in this respect, and this power would be granted if the 
new Electricity Supply Bill were to become law. Yet, instead 
of deciding to do its utmost to further the Bill, the conference 
has resolved itself into what may be considered an organised 
committee to oppose it, in order to obtain wider powers for 
local authorities and narrower. powers for companies than 
would be granted if the Bill passed as it stands. It is hardly 
to be wondered at that some of the company delegates have 
retired from the conference in indignation. 

— PN 

A Paper by Mr. C. E. SKINNER, read before a recent 
meeting of the National Electric Light Association of America, 
deals at considerable length with the uses to which oil may be 
put in connection with transformers and switches. The oil 
trade will probably suffer by the increasing employment of 
steam turbines, but it will profit to an almost equal extent by 
the extended use of oil in transforming and switch gear. Some 
interesting data concerning the effect of water in oil are brought 
forward by the author. One thirtieth of one per cent. of water in 
oil brings about an alarming drop in its specific resistance, but 
the drop in resistance does not increase in proportion to the per- 
centage of water present. For insta ice, on testing samples of dry 
oil, the author found that 9,500 volts were required to bridge 
a gap of l'9mm. between brass balls 1°25cm. in diameter. 
So small a quantity of water as one-fiftieth of one per cent. 
mixed with the oil brought down the rupturing voltage to 
5,000, or very little more than one-half. But on increasing 
the proportion of water to one-fourth of one per cent. the 
voltage then required to bridge the gap was 3,600. Obviously, 
then, the state of affairs to aim at is not to have as little water 
This is 
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not difficult in the case of transformers working continuously, 


owing to the heat developed driving off any water present, but 
itis clear that the time at which an oil-cooled transformer is 


most likely to break down is immediately after a long rest, 
when a certain amount of aqueous vapour must have con- 
densed and become mixed with the oil. 


so as to prevent heating to any appreciable degree. 

REGARDING the inflammability of oil, the author is, per- 
Ihaps, not quite so happy in his deductions. He scorns the 
“popular” idea that oil is highly inflammable, and instances 
the case of a blazing transformer being dropped into an oil 
tank to extinguish the fire. He asserts that, in bulk, oil 
is almost like water in its non-inflammability, and that 
it is only when spread out into thin layers, readily 
capable of being heated to the burning point, that danger is 
present. This is true enough, but it is extremely difficult to 
confine oil to bulk proportions—it persists in creeping and 
forming thin layers, which he admits are dangerous. If oil 
could be relied upon always to retain its bulk form without 
creeping or leaking, and if all sparks could be warranted to 
occur within the bulk, and not in proximity to thin layers" or 
in highly-inflammable hydro-carbon vapours, then oil would be 
almost an ideal insulator. But the worst feature of all is the 
difficulty of extinguishing oi] once it is alight. It will not 
always be feasible to drown the flames in an oil tank, as the 
author has done in the case of his burning transformer. 


—— 


THE high- tension switchboard, which is now in use at the 
Carville power station, a description of which appears in 
this issue, is practically the first example in this country 
of a type of switch gear which will almost certainly become 
common practice in the future. An ordinary oil switch rated 
from 50 or 100 amperes 6,000 volts three-phase, and having all 
three poles in one oil tank is, if carefully designed, an excellent 
piece of apparatus when placed at the end of a feeder supplying 
transformers or rotary machinery on an ordinary power or 
lighting load, But with the larger generating units at Carville, 
Mr. MERZ realised that a switch designed on these lines 
would be quite unsuitable, owing to the fact that it has to 
open on a heavy fault with the whole power of the station 
behind it. Especially is this the case when, as at Carville, a 
railway is to be supplied on which heavy short-circuits occa- 
sionally occur. The Carville switch gear and connections for 
the various units and for the outgoing circuits are kept as 
separate from each other as possible; the different phases of 
each circuit are separated ; the connections are thoroughly 
fireproof ; each portion of the switch gear is arranged so that 
it can, in case of breakdown, or for the purpose of overhaul 
and repairs, be isolated from the rest of the apparatus; and 
provision is made for easy extension of the switchboard. 


IN order to arrive at these conditions, it was necessary that 
the circuits should all run parallel to each other and perpen- 
-dicular to the bus bars, and the bus bars themselves had to 
be absolutely safe, as a breakdown on any circuit which could 
not be readily isolated would affect the whole station, 


The same applies to 
a lesser extent to switches, because these are usually designed 


and not one feeder or generator cable only. Naturally, these 
conditions involved the use of a considerable amount of space, 
and it will be seen from our photograph that the switchboard 
occupies an entire side of the engine room. Switch gear such 
as this cannot conveniently be operated directly by an atten- 
dant, and it therefore became necessary to adopt some system 
of remote control, either electrical or mechanical. Electrical 
control has been adopted at Carville, owing chiefly to the fact 
that, when acting as a cut-out, the switch gear has to bo 
operated electrically by means of the automatic gear, and it is, 


therefore, considered to be a simplification to adopt electric 
control throughout. 


In the House of Commons on Thursday of last week there 
occurred an event of considerable importance to tramway under- 
takings, whether working under municipal or company control. 
It is ancient history now that the Newcastle Corporation and the 
Tyneside Tramways and Tramroads Co., after negotiations, 
failed to arrive at an agreement with regard to running 
powers, and that the latter finally sought the aid of Parlia- 
ment. After passing through Committees of both Houses, 
their Bill was referred back in respect of the compulsory 
running powers clauses on coming up for third reading in 
the Commons. While it is to be deplored that legislation has 
to be resorted to, and, it appears, unsuccessfully, in order to 
effect an arrangement which is for the benefit of the public at 
large, yet it is still more regretable that Parliament has seen 
fit to give its approval to the one-sided policy adopted by 
the Newcastle Corporation. From the evidence before the 
Committees, and from our own personal knowledge of the 
situation, we have no hesitation whatever in saying that an 
exchange of running powers would be of considerable benefit, 
not only to the Company, as alleged, but also to the Cor- 
poration, and, what is more important, to the public. 


a 


ANOTHER stage in the proceedings was reached on Wednesday 
when the Bill again appeared before the House of Commons 
Committee, which adjourned until July 19th in order that 
negotiations, with a view to amicable settlement, may be 
carried on between the two parties. Failing some satisfactory 
arrangement, the Chairman intimated that the Corporation 
would have to be prepared with evidence against the compul- 
sory running powers clauses. Counsel for the Corporation 
pleaded that his clients were too busy to give the matter their 
attention immediately, but the Chairman very properly pointed 
out that they had had plenty of time to prepare their case 
and that there should be no delay. In spite of this ruling, 
however, it is to be feared that the Bill will not now get 
through this session. 

ONCE more, a tramway accident has been attributed to the 
motorman losing his presence of mind and not to any fault 
of equipment. Major DRUITT, in reporting on the Dewsbury 
accident, lays particular stress on the fact that more highly- 
trained men should be employed to work electric brakes than 
those who only have to operate hand brakes—that is to 
say, a more intelligent and skilled driver is required in 
districts with heavy gradients. In connection with man 
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electric tramways there is a training school for motormen, and 
this should be the general rule. It is essential that the driver 
should know which levers to move, and the direction and order 
in which to move them ; but he should also be familiar with the 
precise effect of each brake, knowing exactly which ones are 
liable to lock the wheels and the time that elapses for the 
other brakes, with which the car is equipped, to take effect. 
THE accounts of the London County Council tramways for 
the year ended March 31, 1904, show that the total receipts 
amounted to £536,239 and the working expenses £441,786, 
the balance of £94,453 appearing as profit on the year's 
working. But this does not allow for payment of interest 
and sinking fund (£100,537) nor for income tax (£2,200), 
and when these items have been deducted there is a deficiency 
of £8,284 to be carried to appropriation account. This is 
accounted for, to a certain extent, bv the cost of energy, 
the supply being only of a temporary nature; but when 


permanent arrangements are made it is hoped that the 
The total number 
of passengers has increased considerably, the average fare 


balance will be on the right side. 


remaining the same, and the number of car-miles run is 


nearly a million and a-half in excess of the previous year's 
On the whole, the financial result is more favourable 


total. 
than might have been expected for an undertaking of this 
magnitude in its first year of partly “electrified” working, 
especially when the disadvantages of the temporary arrange- 
ments for supplying current are taken into consideration. In 
fact, if the greater part of the new lines had been equipped on 
the overhead instead of on the conduit system—as might well 
have been the case—the new undertaking might almost have 
shown a profit. A lengthy abstract of the report will be 
found in another column. 
—y—— ää— —ä . 
Personal. — The honorary degree of Doctor of Science has 


been conferred upon Mr. Ludwig Mond, F. R. S., by the Victoria 
University of Manchester. 


Cable Interruptions. Date of Interruption. 
Dominica — Martinique May 9, 1902 
Bt. Lueia— Martinique May 9, 1902 
Cayenne —Pinheiro ss Aug. 13, 1902 

i-Issa(Yemen)—Camaran .............. Oct. 22, 1902 
Tarifa Tangiernnurr. Jan. 18, 1904 
Dakar —Konakrꝝ / eee eren May 13, 1904 
Chio—Tenedos ....ccccscccccsccccsccccccce June 21, 1904 


Royal Oollege of Science.—Science scholars selected from 
the whole of Great Britain for their ability and promise, 
maintaining themselves on 17s. 9d. a week, were, in 1903, 
saved from much privation by secret gifts of small bursaries, 
amounting, for the year, to £240. Grants were thus made to 
51 students. Prof. Perry says that he has no right to ask for 
help from the generous men who assisted him last year, but adds 
he has all the sturdiness of a chartered beggar "—he asks in 
a good cause. 


A. New Application of Electricity. We quote the following 
amusing “ fishing story " from Motoring Illustrated :— 

The whalemen of Nantucket, U.S.A., have an ingenious motor whale- 
boat, which is destined to revolutionise the industry in which they are 
engaged. The boat has an electric motor driven by accumulators. 
When the whale is harpooned he dashes off at full speed, drawing the 
boat after him. The electric current is at once shut off from the 
accumulators, the pressure of the water on the screw drives the propeller 
shaft, which is coupled to the motor. The armature of the motor rotates 
and generates electric energy which charges the accumulators. When 
these are charged the captain sends an electric current through the wire 
harpoon rope, and this eleotrocutes the whale. hree electric 
whale-boats are in service at the Siasconscet station in Nantucket, and 
three more are to be installed at New Bedford. 


An Electric Service Launch. —The Temple Back and Avon- 
bank generating stations of the Bristol Corporation both being 
situated on the banks of a canal, and the distance between 
them by water being } mile less than by road, an electric 
launch has been purchased capable of carrying a load of 2 tons 
or about 20 passengers. It is driven by a Newton motor and 
35 E.P.S. accumulators. An average speed of about 64 miles 
per hour is attained over the mile which separates the stations. 
A considerable saving in time and money is effected, as it was 
formerly the custom to hire a cab. The launch affords no 
protection from the weather, but this defect will be remedied 
shortly. It was purchased from the Thames Valley Launch Co. 

Electricity Supply in Mirfield. —By the agreement which 
the Mirfield Urban District Council have just made with the 
Yorkshire Electric Power Co., the former have decided to pur- 
chase their electricity in bulk, so that all they have to do is 
to retail it to customers, and not to generate it. They have 
been guided in this matter by Mr A. B. Mountain, Cor- 
poration electrical engineer to Huddersfield, who has acted 
as their consulting engineer. Mr. Mountain went carefully 
into the relative merits of a small generating station and 
a supply from the power company, and his recommen- 
dation was in favour of the latter course. As Mr. Moun- 
tain is an acknowledged champion of small generating 
stations, this decision speaks well for the lowness of the 
company's prices. The agreement is of a somewhat novel 
character, for the Council have arranged to deal with the 
lighting supply only, and have left the company to deal with the 
large users of power direct. This arrangement has been 
decided upon for two reasons: the first, because à much 
smaller capital expenditure will be involved, and the second, 
because the Council are anxious that their undertaking should 
pay its way from the commencement. Negotiations Oa some- 
what lengthy character have been carried on bv Mr. E. B. 
Wilson (the clerk to the Council and Mr. W. B. Wood- 
house (the chief engineer of the Yorkshire Electric Power 
Co.) Electrical euergy is to be generated by the company at 
their Thornhill station, and transmitted at 10,000 volts b 
underground cables to the Council's sub-station at Mirfield, 
where it will be reduced to a pressure suitable for lighting. 
We understand that a supply will be available in Mirfield in 
December next. Various other district councils in the West 
Riding are considering the same problem to which the Mirfield 
Council have just found a solution. 


Machine for Loading Wheelbarrows or Oars.—The practice 
of loading wheelbarrows, ore buggies, cars, &c., by hand 
shovelling is often followed in cases where the amount of work, 
or continuous work, would make it more economical to employ 
power machinery. A machine designed for such a purpose is 
described in a recent issue of Engineering News of New York. 
It consists of an inclined steel frame with à trough around it, 
in which travel the blades of a conveyor. At the lower end 
the trough is flattened out like a scoop, and at the upper end 
there is a hole in the bottom, with a chute through which the 
material is discharged. The frame is 13ft. long, 5ft. 3in. 
wide, and can be tilted at varying angles, with à maximum 
height of 7ft. for the discharge end. The weight is about 
3 tons. It is mounted on a two-wheel truck with broad-tyred 
wheels or flanged wheels, and is driven by a 10 H.P. electric 
motor ; when the machine is to be moved forward or from place 
to place, the motor also serves to propel it by means of a link-belt 
gear to the axle. One of the wheels can be disconnected 
from the axle by a clutch, so that the machine can be 
swung easily to set it in any desired position. A lever handle 
at the side controls the scoop-driving mechanism, and another 
actuates the clutch of the propelling gear. The vertical screw 
in front is for regulating the inclination of the conveyor, and 
a long handle is provided for steering the machine when travel- . 
ling. The trough in which the arms travel is 18in. wide, with 
a depth of 16in. at the inner side. In operation the machine 
is run up to the ore or coal pile, gravel bank, &c., so that the 
lower end or scoop of the conveyor trough will be fed by the 
material. The conveyor is then started, and the travelling 
arms carry the material to the upper end of the conveyor, 
whence it falls into the wheelbarrows or cars, or into an auxi- ` 
liary portable belt conveyor to reach a greater elevation than 
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that of the machine, as, for instance, in loading large railway 
cars, The arms travel at a speed of 60ft. to 80ft. per minute, 
and the average capacity of the machine in handling loose 
material is about 90 cubic ft. per minute. The machine has 
been tried with success in loading ore from stock piles into the 
blast furnace charging buggies at the South Works of the 
Illinois Steel Co., South Chicago, Ill. It has also been used in 
loading gravel, coal, stone, salt and other materials. 


Laying the Track on the Brixton-Streatham Tram- 
way.—Messrs. J. G. White & Co., contractors to the London 
County Council for the conversion of the Streatham line of 
cable tramways to the electric conduit system, send us the 
following interesting particulars with regard to the carrying 
out of this work. The contract for the 34 miles of double 
line in question was allotted on March 2nd, with the stipula- 
tion that the work was to be completed by July Ist. 


Mr. L Fisher, who had already constructed some 30 miles of conduit in 
South London for Messrs. J. G. White & Co., broke ground on April 6th. 
For lifting the wheel rail Barrett jacks were used, as on the first Tooting 
track; but in order to save time in starting the operation a jaw was fitted 
around the head of the rail, and this jaw was raised by two jacks mounted 
on iron wheels, In this manner the necessity of breaking up the road- 
way at each fresh start was obviated. 
process of unbolting the slot rail from the yokes, wedges of varyin 
thickness were driven into the slot whereby the slot rails were force 


apart, carrying the shoulders of the yoke with them. The concrete. 


enclosing the old cable tube was found to be very hard and difficult to 
remove, but after the first 10 days it was discovered that by driving the 
wedges (four men to a wedge) a certain distance back on either side of 


the tube a seam was opened up. The finding of this seam enabled the con- 


crete to be taken out in large blocks. During the first week the number of 
men employed was increased daily until some 1,600 men were at work, and 
such progress had been madethat on May 18th a car was run overthe double 
line from Kennington Gate to Water-lane, a distance of 12 miles. The 
Board of Trade inspection on this first part of the route took place on 
May 20th, five weeks before the contract time. The average of progress 
by all the gangs was 1,000ft. of single track per day which is believed to 
constitute a record for this kind of work, The whole work was com- 
pleted on June 13th, and the first car ran to the terminus on the 15th. 
The Board of Trade inspection was held on June 18th and the line was 
thrown open for traffic on June 19th, 17 days ahead of the stipulated date. 
Mr. Maurice Fitzmaurice, engineer to the Council, made several altera- 
tions in the original construction of the track as carried out on the first 
Tooting line, and described in The Electrician, Vol. XLIX., p. 624 and 
Vol. L. p. 9. The rail length was increased from 30ft. to 45ft. On the 
Tooting line the rails were laid with “Dicker” joints without any 
provision for anchoring. On this road, the anchor rail joints were 
; the rails were also anchored between joints. The position of 
the sumps was also changed from the margin to the centre of the 
track and the sumps were spaced 140ft. instead of 180ft as formerly. 
The conduit tubes discharge directly into the sumps, so that the diffi- 
culties found in keeping clear the pipe connections from tubes to sumps 
are avoided. At insulator pockets paving plates were inserted, carried 
between yoke.and stirrup support in panel. For slot switches in the 
special work Hadfield's design was adopted. The castings were supplied 
by the Anderston Foundry Co., the tie-rods by Messrs. Bayliss, Jones and 
Bayliss and the cement by the Associated Portland Cement Manufacturers 
(Ltd.). The whole of the work was executed under the supervision of 
Mr. A. N. Connett, chief engineer to the contractors. 


St. Louis International Electrical Congress. — We are 


informed that a number of national electrical societies have 
already arranged to co-operate in the International Electrical 
Congress at St. Louis. In America, a number of these co- 
operatmg bodies are to hold simultaneous conventions in 
St. Louis during the congress week, and to hold joint sessions 
with specified sections of the congress on definitely appointed 
days. 
taneous ‘conventions and joint sessions, but have accepted 
invitations to send delegates to the congress. The following 
have promised to hold simultaneous conventions and joint 
sessions :— The American Institute of Electrical Engineers, 
the American Electrochemical Society, the American Physical 
Society, the International Association of Municipal Elec- 
tricians, and the American Electrotherapeutic Association. 
The National Electric Light Association and the Association 
of Edison Illuminating Companies have promised to send 
delegates to the congress. In Europe, the following have 
promised to send delegates to the congress :—The Socicte 
Internationale des Electriciens and the Sweizerischer Elektro- 
technischer Verein. 
Electrical Engineers of Great Britain and the Electrotech- 
nischer Verein of Berlin will also send delegates. The 


delegates accredited to the congress from various co-operating 
bodies are not expected to be called upon to vote upon any 


In order to avoid the tedious 


Other bodies are not going so far as to hold simul- 


It is expected that the Institution of 


questions of national importance. All matters concerning 
units, standards, &c., will lie within the province of the 
Chamber" of Government Delegates. All delegates of the 
co-operating bodies are invited to read Papers before any 
section of the congress they select. Such Papers will be 
printed in the Congress Transactions as being offered by the 
delegate on behalf of the co-operating body. The Paper and 
discussion thereon will subsequently be offered by the 
congress to the co-operating body for incorporation in its 
own Transactions if desired. . 

The delegates of the American Institute of Electrical Engineers and 
their Papers to the congress are as follow:—Mr. Ralph D. Mershon, 
Section D. The Maximum Distance to which Power can be Economi- 
cally Transmitted.” 
and Multiple Oscillators.” Prof. C. P. Steinmetz, Section D. The 
Theory of the Single-phase Motor." : 

The delegates of the U.S. Electrochemical Society and their Papers to 
the congress are as follow:—Prof. W. D. Bancroft, Section C, “ The 
Chemistry of Electroplating.” Prof. H. S. Carhart (with Dr. G. A. 
Hulett), Section C. The Preparation of Materials for Standard Cells 
and their Construction,” Prof. L. Kahlenberg, Section C, '* The Electro- 
chemical Series of the Metals." 

The delegates. of the. National Electric Light Association and their 


Papers to the congress are as follow :—Mr. George Eastman, Section E, 


Protection and Control of Large High-tension Distributing Systems.“ 
Mr. G. Ross Green, Section E, American Meter Practice.“ Dr. F. A. C. 
Perrine, Section D, American Practice in High-tension Line Construe- 
tion and Operation.“ ; : A 
The delegates of the Association of Edison Illuminating Companies 
and their Papers to the congress are as follow :—Mr. W. C. L. Eglin, 
Section E, ‘‘ Rotary Convertors and Motor Generators in connection with 
the Transformation of High-tension Alternating Current to Low-tension 
Direct Current.“ Mr. L. A. Ferguson, Section E, Underground Elec- 
trical Construction." Mr. Gerhard Goettling, Section E, Storage 
Batteries as an Adjunct to Station Equipment.’’ The delegates and 
Papers of the other co-operating bodies have not yet been appointed. 

In response to invitation, the following foreign Governments have 
appointed delegates:—Switzerland, Prof. Ferdinand Weber and Prof 
Francois Louis Schule; Norway and Sweden, Prof. G. Arrhenius ; India, 
Mr. J. C. Shields; Mexico, Mr. Rafael R. Arizpe. Appointments from 
Great Britain, France, Germany, Austria-Hungary, United States, Bel- 
gium, Italy, Denmark, Spain, Portugal, Australia, Japan, China, Brazil, 
Chili and Peru have not yet been made. 


The following are the programmes of Papers promised for 
Sections F and G of the congress. Similar programmes of 
Sections A, B, C, D and E have already been published in Zhe 
Electrician, May 6th, June 10th and 24th. 


Section F.—EvtEcTRIC TRANSPORTATION. 


Mr. Ernst Danielson, “ Theory of Compensated Repulsion Motor-; 
Mr. Philip Dawson, * Electrification of British Railways"; Herr F. J. 
Eichberg, '* Single-phase Electric Railways" ; Prof. Dr. F. Neithammer, 
“Alternating versus Direct-current Traction"; Prof. Dr. Rasch, The Puffer 
Machine in Railway Service and its most suitable Control"; Mr. A. H. 
Armstrong. The Electrification of Steam Lines"; Mr. B. J. Arnold, 
„Electric Railways" ; Mr. Louis Duncan, General Review of Railway 


Work”; Mr. J. B. Entz. The Storage Battery in Electric Railway Ser- 


vice"; Mr. C. O. Mailloux, to be announced; Mr. E. H. McHenry, 


Some Qualifications of Electric Railway Equipment for Trunk Lines; 


Mr. R. A. Parke, Braking High-speed Trains"; Mr. W. B. Potter, 
„Electric Railways; Mr. F. J. Sprague, ‘‘ The History and Development 


of the Electric Railway; M. L. B. Stillwell, ‘‘ Notes on the Electrical 


Equipment of the Wilkesbarre and Hazleton Railway Co.“; Mr. H. G. 
Stott, ** Central Station Economics and Operation " ; Mr. W. J. Wilgus, 
* Equipping the Central Terminal." 


Section G.—ELEcTRIC COMMUNICATION. 

Senor Don Julio Cevera Baviera, “ Electric Communications in Spain“: 
Dr. J. A. Fleming, F. R. S., The Present State of Wireless Telegraphy ''; 
Mr. John Hesketh, “ A New Danger to Lead-covered Aerial Telephone 
Cables"; Herr Joseph Hollos, Simultaneous Telegraphy and Tele- 
phony” ; Mr. Saitaro Oi, Telephony and Telegraphy in Japan; Herr 
V. Poulsen, System for Producing Continuous Electrical Oscillations ” ; 
M. G. de la Touanne, Questions connected with Rates and Management 
in a Telephone Exchange"; Mr. J. C. Barclay, Printing Telegraph 
Systems "; Dr. Albert C. Crehore, ‘‘Rapid Telegraphy’’; Dr. Lee de 
Forest, Wireless Telegraph Receivers“; Mr. Patrick P. Delany, “ Rapid 
Telegraphy " ; Mr. Hammond V. Hayes, Telephony "; Mr. Franz. J. 
Dommerque, The Telephone Problem in Large Cities“; Prof. Reginald 
A. Fessenden, * Wireless Telegraphy" ; Mr. J. C. Kelsey, Features of 
Two-strand Common Battery Systems"; Mr. Kempster B. Miller, 
“ Problem. Automatic versus Manual Telephone Exchange: Mr. F. A. 
Pickernell, * Telephony; Mr. Louis M. Potts, Printing Telegraphy " ; 
Col. Samuel Reber, Military Use of the Telephone, Telegraph and 
Cable"; Prof. George F. Sever, ‘Electrolysis of Underground Con- 
ductors "; Mr. L. W. Stanton, * Economical Features in Modern Tele. 
phone Engineering”; Mr. John Stone Stone, The Theory of Wireless 
Telegraphy.“ 

The chairmen of the respective sections are Dr. Louis 
Duncan and Mr. F. W. Jones, and the secretaries are Mr. 


A. H. Armstrong and Mr. B. Gherardi. 


Prof. M. I. Pupin, Section A, Electrical Impulses 
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THE NEW TWO-PHASE STATION AT SHEFFIELD. 


Electricity works nowadays follow one another largely on 
the same standard lines, and, therefore, descriptions of them 
are apt to form wearisome reading unless the stations possess 
In the case of the 
new electricity works at Sheffield this special feature is the 
arrangement of the boilers and their furnaces, a “ regenerative” 
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Fic. 1.—GENERaL VIEW OF THE NEEPSEND WORKS. 


system of induced draught being employed, from the use of 
which considerable economy is not unreasonably anticipated. 


The electricity supply undertaking in Sheffield is one of the 
oldest in the United Kingdom. The Sheffield Electric Light ' and to the ash elevator. 
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was necessary, about 40,000 tons of earth and rock being 
removed, and a high retaining wall (see Fig. 1) had to be built 
against the railway siding. Some of the cost of this was 
saved, however, by erecting brick works on the spot and thus 
making a certain proportion of the bricks required for the 
buildings and the retaining wall. As seen in the plan (Fig. 3), 
the present buildings are large enough to 
accommodate four sets of 1,500kw. capa- 
city, but there is sufficient land to allow of 
enormous expansion at a future date. The 
buildings are wide and high—unneces- 
sarily so for the class of plant adopted— 
and extremely well lighted by a glazed 
roof and large side windows, and the bright 
white tiles with which the engine room is 
lined assist materially in thisdirection. In 
fact, the cost of the buildings must have 
been a large proportion of the whole cost 
of the new works Messrs. Wellerman 
Bros. were contractors for the buildings, 
Messrs. Mellowes & Co. being sub-con- 
tractors for the plumbing and glazing and 
patent roof glazing. 

After passing the weighbridge, scen 
to the right in Fig. 1, the coal waggons 
can be run into the coal store, or the 
waggons may be shunted under a Chat- 
teris travelling crane worked by hand 
. and capable of lifting and traversing loads 
By this means, goods can be picked out of the 
railway trucks and lowered down to the system of tramrails 
which runs through the station yard, boiler and engine houses 
The present coal store can accom- . 


& Power Co. was formed in 1892, but some years before his | modate 1,000 tons. The coal is discharged from the railway 


undertaking developed into a company Mr. John Tasker had 
been supplying electric light to some outside consumers from 
his factory in Sheaf-street, where, sub- 
sequently, a larger generating station was 
built. In 1897 the Corporation bought 
the electricity works from the company, 
paying a large premium for the under 
taking, the sum being so large that it still 
represents a considerable portion of the 
capital expenditure of the concern, as is 
seen by the analysis given later in this 
Although the old generating 
station was situated in the centre of the 
city, the area being a large one, the usual 
practice of the time was followed and a 
single-phase system adopted. For the 
electric tramways, which were opened in 
1899, a separate department was formed 
and an independent power house built. 
In 1900 it was decided, in view of the 
large outlet for electric power supply in 
Sheffield, to change over the system from 
single-phase to two-phase, and this work 
has been gradually completed while the 
new works at Neepsend were in course 
of erection. The generators at the old 
works have been re-wound for two-phase 
supply, and the new generating plant at the 
Neepsend station is, of course, two-phase. 

The site chosen for the new works at Neepsend is about 
2 miles from the centre of the city, and is an ideal one from 
the point of view of coal and water supply. It is situated on 
the banks of the Don at a point above the town where a 
sufficiency of clean water can be obtained for condensing 
purposes, and the site sloped upwards from the river bank to 
the Great Central Railway, leaving just the right amount of 
room for the works between the river and the railway. To 
build the works, however, a considerable amount of excavation 


trucks or trimmed from the store directly into the steel coal 


shoots, which are fitted with breeches pipes and measuring 
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lic. 2.—-GEXERaL VIEW or BoiLER HOUSE. 


chambers, through which the coal falls by gravity into the 
hoppers of the Bennis stokers. By an arrangement of valves 
each charge is automatically measured, and the amount of coal 
registered on counters. The valve arrangement is such that 
it is impossible for the attendant to obtain coal without due 
registration, as the indicator must register before the coal 
valve is opened, and, conversely, the outlet valve must be 
closed before the feed valve is opened. The ashes from the 
boilera are wheeled out in dumping cars, running in a tunnel 
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below the firing plates, and deposited upon a grid covering the 
elevator hopper. They-are then lifted by a bucket elevator 
into a storage chamber, from which carts or trucks can be 
loaded. The elevator is driven by a 7 B.H.P. two-phase motor. 

Two Stirling boilers have been put in, each fitted with a 
superheater, and two more of the same type and size are 
on order. Each boiler is rated to have an evaporative 
capacity of 30,000lb. per hour and a guarantee of 80 per cent. 
efficiency is given. Although among the largest that the 
Stirling Company has built, the boilers are of their standard 
pattern, with three steam drums above and two mud drums 
below connected by four banks of tubes slightly sloping from 
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Fic. 3.—PLAN oF THE NEEPSEND GENERATING STATION. 


the vertical. The boilers and their fittings have been con- 
structed under the supervision of the National Boiler and 
General Insurance Company, and have been designed for a 
working pressure of 200lb. per square inch. 

Each boiler is fitted with Bennis quadruple machine stokers 
and compressed air furnaces, each arranged with strong 
cast-iron side bars, and seven compressed air bars. "The front 
of the bars is carried on strong iron stretchers and rollers, the 
back ends being supported on a substantial cast-iron bearer ; 
and the backs of the furnaces are sealed with brickwork 
carried on a cast-iron bridge, below which is fixed a cleaning- 
out door. The stoker and furnace mechanism is carried on 
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substantial cast-iron fronts, box shape, and fitted with bafflers, 
cast-iron jambs, &c., suitable for the induced regenerative air 
system employed. The two outside furnace fronts of each 
machine are provided with a seating for carrying a gear box. 
This latter gives all the motion to the furnace bars and 
mechanical stokers, and is fitted with claw clutches for 
disengaging the bars or boxes or both at will. Each of the 
mechanical stokers or throwing-out bores is mounted on a seat 
provided on the furnace front. These boxes are of pneumatic 
type, each fitted with reciprocating feed cams, which allow of 
a wide variation in the feed of fuel to the furnaces. Opposite 
each compressed air bar a gin. diameter steam jet is arranged, 
the steam used for these jets being 
superheated in a copper coil arranged 
in the ashpit ; a valve is provided 
on each jet pipe for regulating or 
shutting down. Each furnace front 
is fitted with a fire door to allow 
of hand-firing if necessary. The 
driving of the stokers is effected by 
means of two 34 B H.P. two-phase 
| electric motors per boiier through 
countershafting by means of raw 

| hide belts. Each section of counter- 
| shafting is provided with a coupling 
so.that one motor may run two 
sections in the event of breakdown. 
The most interesting part of the 
boiler plant, however, is the system 

* of induced draught already men- 
* tioned, and for working in conjunc- 
tion with which the Bennis stoker 
appears to be particularly well 
adapted. The system is a develop- 
8 of the Ellis and Eaves system 
of induced draught as manufactured 
by Messrs. John Brown of Sheffield, 
who have fitted the system at the old 
electricity works as well as the new 
one which we are now describing. 
| Certain improvements due to Mr. 
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Fedden, the electrical engineer to 
the Sheffield Corporation, have been 
embodied in thesystem. The general 
arrangement is seen in the views of 
the boiler house (Figs. 2 and 4) and 
in the detailed drawing Fig. 5. The 
flue gases are drawn from the boiler 
bya fan, passing through a group of 
123 3£in. air-heating tubes on their 
way to the fan and the chimney. These 
tubes are seen to the left in Figs. 2 
Td and 4, and also in Fig. 5. "The air 
84 supply passes around the tubes and 
| along flat air ducts at the side of 
l each boiler (one of which is also 
| | clearly seen in Fig. 2) and part of 
: the air passes into the furnace be- 
tween the bars of the Bennis stoker, 
while part is led into the boiler at 
the side,near the back of the furnace, 
the position of this second inlet being 
clearly seen in the Figs. 2and 5. The 
air here passes into the furnace 
through 24 openings Jin. by 2in. The fan for each boiler 
is capable of dealing with 15,000 cubic ft. of air per 
minute, and is driven at 580 revs. per min. by a 35 B.H.P. two- 
phase motor, the motor being provided with a speed-regulating 
rheostat by means of which it may be driven at five lower 
speeds when required. By-pass flues are provided, so that 
natural draught can be used should the induced-draught plant 
be disabled through any cause. There is a separate steel 
chimney for each boiler, 60ft. high by 5ft. diameter, and the 
dimensions of the chimney bases are 15ft. 5in. high by 5ft. ^in. 
square. 
Each boiler is connected to its engine by a 7in. wrought- 
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steel lap-welded steam main, with bends of large radius, as | fixed magnets and revolving armatures, supplying current at 


seen in Fig. 3. 


In addition, there is an inter-connecting main from 2,100 to 2,200 volts and 50 ~ per second. Each set has its 


of the same size, which can be employed for cross-connecting a | own surface condenser in the basement, but no “augmentor.” 


Cooling water for the surface condensers enters from the river 
through strainers and controlling shuttles to a concrete 
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Fic. 4.—Ox& or THE BOILERS UNDER CONSTRUCTION, SHOWING THE 
AlR-HEATING Box AT THE BASE OF THE CHIMNEY. 


boiler to another engine if 
necessary. This main has 
a large steel expansion 
bend. The feed range is 
a ring-main, however, con- 
sisting of 4in. pipes with 
large copper expansion 
bends. The pipework has 
heen supplied partly by 
Tasker’s Engineering Co., 
and partly by the Sir Hiram 
Maxim Electrical and Eng- 
ineering Co, and it is 
covered with the United 
Asbestos Co.’s material, 

Three feed pumps of the 
Worthington  long.stroke 
vertical double-acting type 
have been put in. They 
draw their water from an 
overhead tank above the 
pump room, which is di- 
vided into three parts, with 
4 total capacity of 20,000 
gallons, the suction piping 
being so arranged that any 
of the pumps can draw 
from either of the sections 
of the tank. The make-up 
water is taken from the 
town mains. 

In the engine room (Figs. 
3 & 6) there are two Parsons 
turbines, each of 1,500kw. 
capacity, and designed for 
steam with 150deg. of 
superheat. 
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chamber, from which it flows through a 36in. cast-iron main to 
an 8ft. by 4ft. culvert in the basement of the engine bay. 
Iron-flanged pipes of 11in. bore lead from this culvert to each 
condenser, and the water is returned through 14in. pipes to a 
common main which discharges it lower down the stream, 

| The air pump discharge can be measured by a Glenfield and 
Kennedy hot water meter, arranged with a by-pass, 

The circulating and air pumps are motor-driven, the speed 
of the motors being regulated in all cases by resistances in the 
rotor circuits. A 30 B. H. p. motor is provided for each circu- 
lating pump, and an 11 B.H.P. motor for each of theair pumps. 
| The following tests of the turbo-alternators were made at the 

makers' works last November :— 


| 


1,500kw. Turbo-alternator, No. 846, 1,500 revs. per min. 


| 


ERR eS V Rp emm o nnns 


Pressure. | Super- MEN oad i Steam used per hour. 
= . Lbs. per heat "n — E = 
| sq. in. deg. F. EW. Ebs. Lbs.perkw. 
5 — —À Nn = 53 

i No load .. 1487 384 . 2857 ys 2,878:0 
J full load. 145-0 1'OU0 , 2814 | 529-9 11,4530 21˙58 
#fullload.. 131-0 123:6 | 27:52 | 1,0709 ,19,59L5 18-24 
Full load. 1285 | 1253 | 2676 | 1,584.65 27,8550 1761 


Average drop in volts from no load to full load, 3°15 per cent. 
Average full load excita ion, about 0 5 per cent. 


Oil coolers are erected in the basement below the turbos, 
through which the lubricating oil for the turbos is passed, and 
cooled by means of a cold-water circulation. This water is 
obtained from the condensers, and, after passing through the 
coolers, is led into the circulating discharge pipe. For use in 
the event of the plants running on atmosphere at any time, 
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Fic. 5.— GENERAL ARRANGEMENT OF ONE OF THE BoILERsS, SHOWING THE INDUCED DRAUGHT ATTACHMENT. 


These run at 1,500 revs. per min., and are | a pipe from the town’s main is also connected to these coolers. 


directly coupled through flexible couplings to the two- | These coolers are in the form of cast-iron cylinders, containing 
phase alternators. The alternators are four-polar, and have | copper pipes. 
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A B.T.-H, high-tension switchboard is placed on a high gallery 
at the left-hand end of the engine room, as viewed in Figs. 3 and 
6. The cables come up through connectors designed by the 
Sheffield mains department and shown in Fig. 7. The inner 
of the concentric passes straight through the connector, and the 
outer is simply clamped by the conical arrangement seen in 
the figure, without being soldered. The stoneware pot sur- 
rounding the whole is then filled up with compound. The 
instrument transformers and the oil switches are at the back 
of the switchboard, only the handles and the release coils of 
switches being on the front, together with the horizontal 
edgewise instruments, &c. Above the board, and out of 
reach, are the isolating switches. In the basement at the 
same end of the engine room as the switchboard there is a 
sub-station for the works lighting at 100 volts, and the motors 
driving the auxiliaries at 200 volts. The wiring of the station 
circuits is drawn in “ Simplex ” screwed conduit, and a batter 
is to be provided (charged by a motor-generator) on to which 
the chief station lighting circuits can be switched in the event 
of a breakdown of the generating plant. 

From the Neepsend works to the old Sheaf-street station in 
the city, two trunk feeders have been laid, consisting of two 
pairs of 0:5 sq. in. concentric cables. They are of Messrs. 


transformers is bridged across the main 'bus bars and the 
secondary is in series with the main circuit. | 

The engine room crane, supplied by the Chatteris Engineer- 
ing Works, is constructed to deal with daily working loads of 
20 tons, and is designed so that at any future date it can be 
converted to electric driving. 

The old single-phasedistributing network has been maintained 
unaltered, except in so far as concerns the changes to the arc 
lamps, meters and some of the transformers in view of the 
reduction of the frequency to 50~ per second, and a certain 
amount of rearrangement to circuits so as to divide them 
equally over the two phases. Some new substations have, 
of course, been added, and some of the old ones enlarged, and 
two-phase current is taken to the power consumers by means 
of cables indopendent for the most part of the old single- 
phase lighting circuits. Fig. 8 shows the large sub-station at 
Cammell’s rolling mills, supplying a large number of motors, 
some as large as 80 H.P., and running night and day. Thereare 
four Burnand transformers, each of 100kw., connected two on 
each phase, and, owing to the continuous running, it has been 
necessary to instal a Sirocco fan to keep the sub-station cool, 
although the magnetising current is said to be only 0°5 per 
cent. of the full-load current. 


Fic. 6.—View oF Engine Room, 


W. T. Glover & Co.’s make, and are insulated with“ diatrine 
paper” and lead-covered. The cables have been tested to 
10,000 volts for 15 minutes between" the conductors and 
5,000 volts between the outer and lead. Sample lengths 
were then bent six times in alternate directions round a drum 
12 times the diameter of the cable, and successfully withstood 
20,000 volts afterwards. The two concentrics are used one for 
each phase, and the outers are earthed at Neepsend, so that 
the switch gear is all single-pole. They are drawn in to 4in. 
cast-iron pipes. 

Owing to the 'bus bar volts being varied with the load in 
the station it is necessary in order to keep the pressure con- 
stant at the distributing centres in the city, to feed the local 
transformers through variable boosters, by means of which the 
working voltage in the station can be kept at 200. These 
transformers are of the Burnand type and are wound in 
sections and connected up to multiple contact switches, which 
are interlocked with reversing switches in the shunt winding. 
By manipulating these, a boost of 150 volts in 15 steps of 
10 volts can be made either up or down on the primary 
transformer feeding cables. The primary of the boosting 


It may be mentioned that the Sheffield electricity depart- 
ment makes its own transformers under the Burnand patents. 
A well-illustrated description of the Burnand transformer 
appeared in The Electrician, Vol. XLIX., p. 862, and the 
transformers made at Sheffield are of the same pattern, except 
that the sandwiching of the four sections of the core is done 
every few laminations instead of every 75 or 100, as was 
the practice originally. This, we understand, reduces the iron 
losses to a considerable extent, and has been adopted by 
the Burnand Company also at Mr. Fedden’s suggestion. 
A useful portable sub-station has also been made, consisting of 
transformers and switch gear contained in a covered horse- 
drawn trolley, and this has proved of considerable service, 
having in some cases been in use for months in one position 
during the building of permanent sub-stations. 

The accounts for the Sheffield undertaking for the year 
1903-4 have just been issued, and show a considerable im- 
provement in the works costs, due to the changes made at the 
old station, although the new works at Neepsend were not 
yet in operation. No fewer than 3,980,049 units were sold, as 
against 2,919,722 of the year before ; and the respective total 
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costa of generating and distributing these amounted to £12,955 F 
in 1903-4 and £12,067 in 1902-3. These figures, which do f 
not include management charges, interest. sinking fund, Total units sold ........... RR . . 2,919,722 3,980,049 
&c., show that the works costs per unit were 0°78d. in 1903-4 | GzwxsaTING Cosrs— pence. pence 
and 0:99d. in the previous year. Of course, it must be borne Du eee 9 a 
: : : ^ hehts ; | il, „ water and stores i g 
in mind that there is no public lighting whatever in Sheffield, V ccc. aaa 013 0-17 
Repairs and maintenance ............ 0:20 0:18 
YZ 0:90 0-68 
. | DisTRIBUTION Costs— — C — 
ZA v ages c vi T 
I Repairs of mains e 0-05 0-05 
ZI n4 transformers, &. 0-04 0-05 
A | 0-09 0-10 
ZA—— Total works costs oe 0 99 0:78 
42 22 MANAGEMENT CHARGES, &C.— E 
Wood Cover] Y Í Rates and taxes............ T 0:16 | 0:14 
ZY : Salaries, stationery and establishment | 
JAi | charges, &c. .......... . 0°15 0°12 
a | 3 — 
ZY | 0:81 0:26 
: 1 i — 
; | | 
7 | Interest .......... Vx dre —— 1:58 1:86 
7 i Redemption fund........ 3 ore 0°50 0:70 
7 | Total Costs 3:33 310 
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and no traction load, as the tramways are supplied from a 
separate department, and that, owing to the old single-phase 
system, which has only recently been replaced by two-phase, 
the motor load is not so large as it might be. In the following 
table, which gives the comparative figures of the last two years 
for the various items, it will be observed that there i8 no 


Fic, 8, —Sch- STATION wirH Fan VENTILATION AT CAMMELL'S 
RoLLIN GG MILLS. 


figure set down opposite ‘‘ Wages” under “ Distribution costs,” 
these being presumably included under other items. It would 
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still remains the same—viz., 5,125kw. From these data and the 
units sold as given in the above table, the load-factor works 
out at 12°15 per cent. for the year ended March 25, 1904, and 
11:92 per cent. for the year ended March 25, 1903. This 
increase in load-factor is quite in keeping with the greater 
number of equivalent 8 c.p. lamps connected, which has 
increased from 212,722 to 275,363, and the number of con- 
sumers from 2,100 to 2,477. In the following table there is 
given an analysis of the capital expenditure, showing the 
amount per kilowatt installed expended on the various items, 
together with the percentage which each item represents on the 
whole capital expenditure. The large item under Miscel. 
laneous " includes £143,685 * Premium account,” which pre- 
sumably represents the premium paid to the old company on 
taking over the undertaking, and amounts almost to one-fifth of 
the total capital, or £28 per kilowatt instaled up to March, 
1904. 


Toral, i Per cent. 

Account. March 25,1904. € Pet kw. f total. 
Land bicker ees cases LER £18,928 13 9 3:68 2:56 
Buildings and foundations 39,745 12 14 7:74 538 
Machinery .................. 158,606 17 11 | 30-83 21°44 
Mains and services............ 283,554 17 8 55°33 38 24 
Tranformers, motors, . 26,466 7 3 516 3:97 
Meteri ss Y Ei ete 17,001 17 2 3:32 2 29 
Electrical instruments and tools 1,587 10 3 0:31 0:22 
General stores 9,261 11 9 1:81 1:25 
Office furniture .............. 1,835 18 03 0:36 0:25 
Miscellaneous ...............- 183,953 17 9 35°81 24-80 

144:35 ` 


£740,943 3 8 


Summarising, the works costs for the year 1903-4 were 
£12,955, to which must be added £2,336 for rates anil taxes, 
£1,943 for management charges, &c., thus making a total of 
£17,234. This, of course, represents working expenses, and 
as the sale of electricity, meter rents, &c., have brought in 
£56,876, there is a balance of £39,642, to which must be 
added £18,432, being the balance from last account, making 
a total of £53,074. This has been disposed of as follows :— 
To interest on mortgage, stock and bank charges, £22,608: 
to sinking fund, £11,604; to suspense account, £2,860; to 
balance carried forward, £21,002. 

In concluding this article we desire to express our acknow- 
ledgments to Mr. S. E. Fedden (the general manager anil 


have been interesting, also, if separate accounts were given to | engineer) and Mr. J. W. Beauchamp (the deputy manazer) for 


show the turnover and profit of the Corporation's “ Installa- 
tion" and “ Manufacturing“ departments. 

The actual maximum supply demanded has increased from 
2,797 kw. to 3,740kw. in the 12 months, but the plant capacity 


permitting us to inspect every detail of the works und for 
placing all information at our disposal. The formal opening 
of the new works by the Mayor of Sheffield took lice on 
Monday, June 27th. 
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THE NORTH-EASTERN RAILWAY AND CARVILLE POWER HOUSE. 
(Continued from page 427 ) 


Switch Gear.—The Carville switchboard occupies four galleries 
outside the crane stanchions, and extends the whole length of 
the engine room, a basement being provided below the bottom 
gallery which is level with the engine room floor. The two 
uppermost galleries contain the two sets of bus bars, the main 
oil switch and the operating panels are placed on the next 
gallery, while the ground floor is occupied by the instrument 
transformers, &c. All cables, whether outgoing feeders or 
those from the generators, are brought up through the ground 
floor immediately below their respective sets of switch gear, 
and from this point until they reach the ’bus bars run as 
nearly perpendicular as possible, so that there are no cases of 
high-tension leads crossing or running under ceilings or false 
floors; in fact, each set forms a complete and independent panel 
through all the floors throughout the height of the building. 
These panels are built up of concrete slabs, cast into shape 
before erection, and are so constructed and assembled that 
when complete they constitute a wall running down the centre 
of the galleries and extending vertically from the ground floor 
to the top of the building. On one or both sides of this wall, 
as required, vertical projecting partitions 3in. in thickness are 
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provided, and at other points small enclosed chambers are 
built up for isolating certain pieces of the apparatus. The 
partitions on the wall are so arranged that the apparatus and 
connections of each phase are contained in a separate compart- 
ment throughout. Unlike other boards of this type, no brick- 
work is used, the chambers and partitions being entirely 
constructed of moulded concrete, which has been found 
equally satisfactory and less costly than the former. All the 
concrete work is painted with white enamel paint, which not 
only gives a pleasing finish but serves also to prevent dust, 
which would otherwise arise from the concrete. In the separate 
compartments, however, red, white and blue square patches 
have been painted on both sides of the board and on every 
gallery. This facilitates the tracing out of a cable, and con- 
stitutes an easy method of identifying different feeders and 
generator cables, as each patch bears a distinctive number 
corresponding to its particular cell or compartment. 

Referring to Figs. 10 and 12 of Mr. Merz's Paper on Power 
Station Design on pp. 136 and 137 of The Electrician for 
May 13, in which the general arrangement of the con- 
crete work is seen, it will be noticed that on the engine 
room side all apparatus on the switch and 'bus bar 
galleries is entirely enclosed, whilst, by providing doors 
placed at the ends of the concrete work, access is prevented 
to the portions at the back where live metal is within reach. 
Owing to the fact that the generator panels are, in many 


respects, similar to feeder panels, it may be as well;to 
describe the latter first and then point out in what respects 
they differ. The feeder cables are laid on the solid system 
quite up to the switchboard. Outside the station they are 
laid in wood troughing filled in with pitch and covered with 
Jin. tiles, made specially heavy to ensure efficient protection. 
When once they enter the station, however, the wood trough- 
ing is abandoned and iron troughing, with iron covering, 
substituted for it. This troughing was designed by Messrs. 
Siemens Brothers to Mr. Merz's specification, and consists of 
seamless wrought iron 1in. thick stamped out of sheet material. 
The ends of the lengths are so fashioned as to fit into one another, 
and the joints of the covers occur at intervals not coinciding 
with the joints of the troughing itself. Not more than one 


Fic. 5.—01L Switches IN Position. 


cable is laid in each trough, except in the case of pilots and 
telephone wires, which have been laid together, and the 
arrangement, therefore, forms a very admirable protection 
against damp and rough usage. All the feeder cables come in 
at one end of the basement and are laid side by side, in the 
iron troughs, along the concrete floor. Each cable is then 
taken up vertically through the ceiling directly on to the 
particular panel of the board which has been provided for it. 
The iron troughing is continued vertically quite up to the 
ceiling and fastened, so that it supports the cable to a large 
extent. In spite of the fact that the troughing is of lin. 
wrought iron, all bending was done on the spot and no difficulty 
whatever was experienced in this respect. Up to the present 
time, the cables in their troughs simply lie on the basement 
floor with no further covering, but it is proposed to cover 
them in with sand and then a thin layer of concrete, which 
may be easily broken in the event of an accident occurring— 
a very unlikely contingency. 

The cables themselves are three-core paper-insulated lead 
and copper-sheathed ; immediately above the gallery floor 
they terminate in a cast-iron dividing box (seen in the 
front elevation, of the figures mentioned above) in which 
the cores are jointed to three short single-core lead-covered 
cables. These are just long enough to reach into the 
separate phase compartments, where they terminate in end 
sealing bells, from which the bare core projects and is 
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connected to a pair of isolating switches. These consist of | 
ordinary lever switches mounted on porcelain insulators ; they 
are not provided with handles, but the blade is drilled so that 
it can be operated bv means of a hook on a long insulating 
handle. These isolating switches really perform three func- 
tions: supposing it to be necessary to clean or overhaul the 
main apparatus, such as connections, oil switch, &c., corre- 
sponding to a particular feeder, the left-hand blades of the 
switches of that feeder would be withdrawn, and everything 
on the side of the oil switch remote from the 'bus bars 
is immediately made dead. It is important, however, 
although a feeder may be disconnected, that the volt- 
age may be known and that the cable itself may be 
protected from surgings and dangerous rises in voltage. 
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Hence it is necessary that the air-gaps and potential trans- 
formers should remain connected, and this is effected by 
means of the cross connection from the lower left-hand 
terminal to the upper right-hand terminal. But it may be 
necessary to cut out the air-gaps and potential transformers 
while the feeder is working, and this can be done by pulling 
out the right-hand blade of the isolating switch without in 
in any way interfering with the ordinary working of the feeder. 
Naturally this arrangement is not required on generator cables, 
as when once the oil switch is opened and the turbine shut down 
there is no possibility of the cable or connections becoming 
alive. It also follows that no air-gaps are necessary on generator 
panels. The section of the feeder panel in the illustrations 
mentioned shows clearly how connection to the potential trans- 
former is made through the concrete partition. The transformer 
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itself is situated in a small compartment at the back of the 
board, and is protected by high-tension fuses. A stout sheet- 
iron cover is placed over the front of the compartment, and 
it is therefore impossible for any person to come in contact 
with high-tension connections; and if a breakdown of the 
transformer occur it is perfectly isolated from any other 
apparatus. Although the isolating switches are intended to be 
operated while alive, they are not intended, of course, to be 
opened when any energy is flowing through them. 

Above the main isolating switches are the series trans- 
formers for operating the ammeters and relays, and from the 
tops of these transformers connections are taken up through the 
floor to the bottom of the main oil switches. All the con- 
nections between the various pieces of high-tension apparatus 
consist of rubber-covered cable supported on por- 
celain insulators. The rubber insulation, though 
guaranteed by the makers to withstand the full 
working pressure, is intended as a safeguard only, 
sole reliance for insulation to earth being placed 
on the porcelain insulators. These are corrugated, 
and have been specially designed to give a very 
long leakage surface. Fig. 3 shows one of these 
insulators, to the extreme end of which the cable is 
tied by means of cord. Where connections are 
taken through the concrete floors or partitions 
hollow porcelain insulators with corrugated ends 
are used. These are similar in many respects to 
the insulator shown in Fig. 4, which illustrates 
the type used for bringing the cables out of the 
three-way dividing boxes. In this insulator the 
mouth of the sealing chamber is bored to fit the 
lead covering of the cable, and after the latter has 
been bared and passed through the insulator, com- 
pound is poured into the sealing chamber and the 
insulator pushed home. The compound then 
hardens, and owing to the taper of the sides of the 
chamber and the corrugations of the lower part of 
the insulator, a very sound job results. The final 
operation is the pouring of compound into the top 
of the insulator, so as to fill in the annular space 
between the cable and the inner walls of the 
insulator. The insulators for the Carville board 
have been specially designed to fulfil the required 
conditions, and have been supplied by English 
makers, 

After passing through the isolating switch, the 
feeder goes through the current transformer, and 
thence to the main oil switch which is on the floor 
above. As a matter of fact, this floor is occupied 
entirely by oil switches, which, extending side by 
side down the whole length of the engine room, 
form quite an imposing array. Here a digression 
may be made in stating that the dimensions of the 
oil switches are the most important factor in 
determining the amount of space to be occupied 
by each panel, whether feeder or generator. If 
cables are not to cross, it is obvious that each oil 
switch must occupy just the same fractional length 
of the board as the three sections forming one 
panel; and this is the case on tlie Carville board, 
and it may be remarked that separate panels are 
defined by painting a vertical black line on the edge of every 
third concrete partition. The oil switches, which are of the 
British Thomson-Houston type, are shown in Fig. 5, and their 
construction is clearly shown in Fig. 6. The switch mechanism 
consists of a strong iron cross-piece, from which hang three 
wooden rods, carrying the moving contacts of the switch. This 
cross-piece is supported on a parallel link motion which gives 
it a vertical travel and from which it is driven. Connected to 
a crank on the driving spindle is the link motion, so arranged 
that when the switch is in its open position this crank is on its 
top dead centre, and when the switch is in its closed position 
the crank is on its bottom dead centre. The spindle also 
carries a worm whoel which is driven through a worm shaft bv 
the operating motor. Between the motor and the worm, how- 
ever, is a friction clutch, so arranged that the switch mechanism 
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can run faster than it is being driven by the motor, but cannot 
lag behind it. By this means a very quick break is obtained 
on the switch, since, as soon as the motor has started the crank 
over the dead centre, the mechanism travels rapidly and free of 
the motor under the influence of springs which are in com- 
pression both in the full-open and full closed position. As 
the crank nears the other dead centre, and begins to slow down, 
the clutch again grips, and the motor forces it right up to 
the dead centre, at the same time compressing the springs 
en for the next operation. On the same spindle as the 
erank are three contact pieces which close against contact 
fingers as required and operate the signal lamps which show 
whether the switch is open or closed, and also bring the motor 
to rest at the end of its run. The spindle has a square end to 
which can be fitted a large ratchet spanner for operating the 
switch by hand. For each phase the switch has a pair of 
brass oil pots supported on insulators. These oil pots form 
the main contacts On closing the switch, the metal cross piece 
carrying a pair of copper cups descends, and the cups, gripping 
the tops of the pots, make a good contact in air for carrying 
the main current. The oil break is obtained by means of 
copper rods which project downwards from the centre of the 
copper cups and pass through corrugated insulators let into the 
top of the fixed oil pots which act as a guide and enable 
the rods to engage with auxiliary contacts below the oil. On 
opening the switch these rods do not break circuit with the 
auxiliary contacts until after the main contacts have opened, 
and similarly, on closing the switch, the contact under the oil 
is made before that in air. The switches are operated by small 
continuous-current motors, and are all situated within sight of 
the operating panels. 

On leaving the main oil switch, it will be seen that a cable 
for each phase is taken through to a vertical compartment at 
the back of the board, where it is connected, just below the 
ceiling, to another pair of isolating switches which are used as 
bus bar selector switches. After leaving the oil switches, all 
cables are rubber covered, and, in addition, are supported by 
insulators as previously mentioned. From the selector switches 
there are, of course, two cables to each phase, but being of the 
same polarity and voltage they are run in the same compart- 
ment. They pass through the floor of the next gallery and 
one is then connected to a lower 'bus bar, through an isolating 
switch, leaving the other to pass through the floor of the top 
gallery and make connection with the corresponding 'bus bar 
of the upper set, also through an isolating switch. By means 
of this arrangement of selector, or change-over, and isolating 
switches, it is possible to connect the cable on to either set of 
"bus bars or on to both; it is also possible to disconnect any 
cable between the ’bus bars and the oil switch for purposes of 
repair or cleaning. These isolating switches are in every 
respect similar to those previously described. 

(To be continued.) 
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(Copies of the undermentioned works can be had from The Electrician office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


“Report by Board of Trade (Labour Department) on Strikes and 
Lockouts in 1908." (London: Eyre & Spottiswoode ; Edinburgh: 
Oliver & Boyd; and Dublin: E. Ponsonby.) 7d. 


'* Science Abstracts.“ June. Part 6, Vol. VII. Section A: 
Physics. Section B: Electrical Engineering. (London: E. & F. N. 
Spon.) 1s. 6d. each. 


„Les Accumulateurs Électriques." By L. Juman. (Paris: Ch. 
Dunod.) fr.29. 


“ Consono-Vowel Vocabulary, for Code Telegraphing. 
Nicolson, A.M.I.E.E. (London: Whitaker & Co.) 


Jahresbericht des Physikalischen Vereins zu Frankfurt am 
Main für das Rechnungsjahr 1902-1908," with a supplement. 


By James 


" Darstellung und Kritik der zur Reduction photographischer 
Himmelsaufnahmen aufgestellten Formeln und Methoden.“ By 
Dr. Phil. Walter Zurhellen. 


„Die Beziehungen zwischen Aquivalentvolumen und Atom- 
gewicht.“ By W. Borchers. (Halle-a-S.: Wilhem Knapp.) 0.80m. 


"Die Elektrochemische Industrie Deutschlands.“ Vol. XII., 
" Monographien iiber angewandte Elektrochemie“ series. By P. 
Ferchland. (Halle-a-S.: Wilhelm Knapp.) 2.50m. 


— 


THE “SEMI-REYERSED” STAIRWAY. 


We give below an illustration of the semi-reversed stairway car, 
the new design recently brought out by the Brush Electrical 
Engineering Co. Cars of this pattern are now in use in Scar- 
borough, Derby and elsewhere. It is seen that, while possessing 


practically all the advantages of the reversed stairway pattern, it 
removes the disadvantage that the stairway partially obstructs the 
view of the driver. 


— — — 


THE INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 
(Concluded from p. 423.) 


Friday, July Ist. 

The proceedings at Sheffield commenced somewhat late, 
owing to the unpunctuality of the train bringing the members 
from Derby, and by the time the Lord Mayor of Sheffield 
(Councillor J. R. Wheatley, J.P.) had concluded his welcoming 
speech little more than au hour remained for the discussion 
of each of the two Papers on the programme. A Paper by 
Mr. R. S. Downe (Southport) on Boiler House Economies 
was first taken. The author recommended that a rigid weekly 
analysis should be made of the units generated, together with 
the coal and water used. In taking the latter, he had found 
water meters unreliable after a few weeks' continuous running, 
and had recently employed two measuring tanks instead. To 
encourage careful stoking, Mr. Downe has introduced a bonus 
system for firemen at Southport. The bonus is divided 
between the four leading firemen, and has been fixed at 1s. 
per week for each tenth of a pound of coal saved below 6:5lb. 
per unit generated during the summer months and below 
5:Dlb. per unit during the winter months. Superheating is 
another means to economy, and the author has superheaters 
fixed in the down-takes of all his Lancashire boilers, and has 
been able in this way to raise the temperature of the steam 
leaving the superheaters by 80°F. to 150%. Tests on 
one of his 250 I. H.P. Musgrave-Corliss condensing engines 
supplied with steam from a Tft. by 23ít. Lancashire boiler 
with and without a Musgrave superheater showed a saving 
of 17 per cent. in water and 16 per cent. in coal with 
a superheat of 85°F. The author does not think that 
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mechanical stoking conduces to much saving, but, on the 
other hand, is impressed with the advantages of forced 
draught. He apparently attaches more importance to 
avoiding a change in the class of fuel than to carrying out 
frequent analyses of it, but recommends the employment of a 
CO, recorder to keep a close watch on air leakages. Figures 
given in the Paper showed the value of investigations made in 
this direction in the author’s own station. In concluding his 
Paper Mr. Downe expressed the opinion that it should be 
possible, by improvements in the design of boilers, to raise 
their thermal efficiencies considerably. : 

Mr. F. A. Newington (Edinburgh) stated that he had had 
satisfactory experience with Kennedy water meters for 14 years. 
He was of opinion that the bonus system should be extended 
to every department, if introduced at all, and several other 
speakers doubted its value also. Mr. Stromeyer (Manchester 
Steam Users’ Association) recalled the fact. that firemen 
were frequently paid a bonus of 1s. per ton by the colliery 
or coal merchants, which acted, of course, in the direction 
contrary to that desired by Mr. Downe. He mentioned 
another bonus scheme which had been tried in which the 
bonuses were not paid out until they exceeded £2, this 
sum always being kept in reserve to pay 
smoke prosecutions. Mr. Colley (Babcock & Wilcox Co.) 
also spoke on this question, suggesting that the bonus line 
should be varied according to the output’ of the station, but 


should not be a coal consumption too difficult of attainment, 


and Mr. Sugden contended that firemen were underpaid and 
that higher wages rather than a bonus system were necessary 
to attract better-skilled men. On the question of' mechánical 


stokers, Mr. Newington admitted that the maintenance 


of. his cost him 6:68d. per ton of coal used, but he hoped 
to reduce this figure by 50 per cent. by an alteration 
in design. The firing and trimming cost an additional 8:68d. 
per ton of coal. But with North Country and Scotch coal 
mechanical stokers were a necessity in order to prevent 
smoke. 
enabling the firemen to know the colour of the smoke emitted 
from. the chimney at any time, and Mr. J. B. C. Kershaw 
mentioned how this was done in Belfast by means of simple 
mirrors, in a case that had come under his notice. Mr. Ker- 
shaw also disagreed with Mr. Downe as to there being no 
need for analyses of fuel. Mr. Fedden (Sheffield) gave figures 
in support of mechanical stokers and of induced draught. 
Originally, the wet type of marine boilers in use at the Sheffield 
electricity works were hand-fired, and each evaporated about 
11, 000lb. of water per hour, with an efficiency of less than 70 
per cent. The addition of mechanical stokers increased these 


figures to 15, 630lb. and 73:2 per cent., and, finally, by using: 


induced draught and heating the air at the back of the boiler 


before it entered the furnace between the bars of the Bennis: 
stokers, the evaporative capacity was increased to about 
18,000]b. per hour and the efficiency to about 80 per cent. 


He found that the steam for driving the fans and providing the 


steam jets in the stokers represented 3:5 per cent. of the total 


generated. Mr. Stromeyer also spoke of the induced draught 


system which was extensively employed in Sheffield, but Mr. 


Newington was not much in favour of induced draught, the 
saving by which, he thought, was estimated at too high a 
figure. Mr. Druitt Halpin endorsed Mr. Downe’s statements 
as to air leakage through the brickwork, and went even further 
by describing how it was possible to blow a candle out through 
a brick. He showed some interesting curves, giving the amount 
of air-leakage in boilers, and sketched a method of preventing 
the leakage of air through the dampers. He also spoke of the 
advantages of heating feed water with live steam. Mr. C. D. 
Taite (Salford) spoke of the waste of steam in the steam jets 
of the mechanical stokers. His repairs to the stokers during 
six months had amounted to 34d. per ton of coal burnt, about 
half that mentioned by Mr. Newington. He had made con- 
siderable saving by using a CO, recorder, and he also men- 
tioned that, by driving ail his auxiliaries electrically, he used 
54 per cent. of the units generated in the summer and 7 per cent. 
in the winter. 

Councillor H. J. ere 


(Southampton) then read in 
abstract his Paper on * The 


inancial Position of Municipal 


fines for black. 


He suggested that a device should be got out for. 


Electrical Undertakings.” He had compiled a table with 
regard to 155 electricity undertakings, and gave the deficits 
and surpluses at the end of the working year 1902-3, 
stating how many years the works had been in operation. 
Sixteen in their first year of working had a deficit of £18,398 
in all, and seven yearlings made an aggregate surplus of £8,218. 
Of the two-year-olds, 18 showed a deficit and eight a surplus, 
and so on up to two hoary-headed undertakings in their 
20th year, one of which made a deficit ot £1,080, in 1902-3, 
and the other a profit of £2,814. Deducting the total deficits 
from the profits and taking the remainder as a percentage of 
the whole capital investment, only 0:9 per cent. is left for 
depreciation and renewals—a sum which Mr. Blakeway rightly 
regards as ‘altogether insufficient. However, the author did 
not stop here, but went much further in his strictures on the 
policy of electricity committees, arousing the wrath of many 
old and experienced councillors. Taking no account of the 
fact that it costs less to generate that part of electrical energy 
which has a high load-factor than the part with a small one, 
he attacked all and sundry for charging for traction less than 
the cost of generating electrical energy for lighting, and 
expressed his inability to see why a lower price should be 
paid for a regular all-day power supply than for public lighting 
or tramways. 

One councillor after another got up and endeavoured to 
show Mr. Blakeway wherein his fallacy lay, and although 
they each criticised his opinions differently, one and all 
agreed that he was utterly and hopelessly wrong. Dr. Panton 
(Bolton) opened the discussion and was followed by Bailie 
Willock (Glasgow) in his usual emphatic style. Councillor 
Bruce (Sunderland) spoke in a different strain ; he was glad 
to have an opportunity of explaining to Mr. Blakeway the 
points which chairmen had constantly to explain to the 
younger and less well-informed members of the committee. 
Still, he thought it only wise to warn smaller undertakings 
not to copy too closely, in reducing prices, a large city 
like Glasgow, which could allow itself wider scope in 
this direction on account of its enormous output. Mr. 
Rider (L.C.C. tramways), the only engineer who; spoke, 
objected to a municipal works being mentioned as in ite 
20th year of working. The station in question, Hastings, was 
originally a company one, and had become a municipal one 
only comparatively recently. Ald. Pearson (Bristol) spoke, 
among other matters, of depreciation and reserve funds, the 
main use for which, he contended, was to allow provision for 
years when proportionately large contributions had to be made 
to the sinking fund on account of large expenditures of new 
capital that had not yet become remunerative. Incidentally, 
he.referred to the point raised by Mr. Rider, stating that in 
some cases local authorities have to" buy company under- 
takings and pay £2 for every £1. Everyone was too busy 
expounding his own views to ask Mr. Pearson why the local 
authority had to buy. The debate was continued by Alder- 
man Ivey (West Ham), Alderman Smith (Barrow) Alderman 
Duxbury (Bury), who mentioned amid cheers that electricity 
was in its infancy, and Councillor West (Coventry), and 
Mr. Blakeway replied briefly. 

In the afternoon visits were paid to Messrs. Hadfield’s steel 
works, ito the Corporation tramway power house and to the 
Corporation new two-phase supply works at Neepsend, which 
is described in another column of this issue. At Messrs. 
Hadfield’s some armour-testing experiments were made, 
and much interest was taken in the electrical method of 
ascertaining the speed of the projectiles. Some members 
also took advantage of the invitation to view the collection of 
old and new generating plant at the old Sheaf-street electricity 
works. 

Saturday, July And. 

The annual general business meeting was held on Saturday 
at Derby. On the motion of Mr. J. F. C. Snell (Sunderland), 
seconded by Mr. W. A. Chamen (Glasgow), Mr. F. A. 
Newington (Edinburgh) was unanimously elected president 
for 1905, and, in accordance with the wishes of Mr. Newing- 
ton, Edinburgh was provisionally selected as the place of 
meeting next year. Mr. Newington pointed out that, 
fortunately or unfortunately, as the members might think, 
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he was without a chairman of committee, and until one was 
appointed he could not definitely say that it would be possible 
to hold the Convention at Edinburgh, although he did not 
have much doubt on the matter. As vice-presidents, Mr. 
R. A. Chattock (Birmingham) and Mr. S. E. Fedden 
(Sheffield) were elected. Before the voting for members of 
Council took place the president (Mr. T. P. Wilmshurst) 
pointed out that it was proposed to elect three engineer 
members this year, three next year, and three the year after, 
in order to keep the number retiring each year equal, As 
things stood at present, two would have to be elected this 
year, three next year, and four the year after. As a result of 
the voting, the constitution of the Council is now as follows :— 


President, F. A. Newrncton, Edinburgh. 
Vice-Presidents, R. A. Chattock* (Birmingham) and S. E. Feppen, 
Sheftield. 

Past- Presidents, J. H. Rider (L.C.C. trams), J. F. C. Snell (Sunderland) 
and T. P. Wilmshurst (Derby). 


Members. 
J. K. Brydges (Eastbourne). 8. L. Pearce (Manchester). 
Ald. BRCcE (Sunderland). H. Faraday Proctor ( Bristol). 
W. A. CHAMEN (Glasgow)(Past-Pres.) Councillor SixcrLaiR (Swansea). 
J. Christie (Brighton). , Ald.J.P.Smith* (Barrow-in-Furness) 
A. 8. Giles (Blackburn). H. Talbot (Nottingham). 
Hamilton Kilgour (Cheltenham). Bailie WiLLocx (Glasgow). 
V. A. H. M‘Cowen (Belfast). G. WiLkiNsoN (Harrogate). 
Councillor Panton“ (Bolton). | 


Ald. G. Pearson,* Bristol, Hon. Solicitor. 
J. H. Rider* (L.C.C.), Hon. Treasurer. 
J. E. Edgcome, Kingston-on-Thames, Hon. Secretary. 
New elections are in capitals, and re-elections are asterisked. 


The annual report of the Council from July, 1903, to July, 
1904, which was read by the hon. secretary (Mr. J. E. 
Edgcome) states that the membership continues to increase, 
and is now made up as follows :—Committees (members) 144, 
chief engineers (members) 156, chief assistants (associate 
members) 12, assistants (associates) 75, a total of 387, of which 
46 have been elected since the last Convention.. 

The Parliamentary committee has dealt with a large number 
inquiries affecting municipal electrical undertakings, including 
the Supply of Electricity Bill, the * Bermondsey ” clause, 
Repayment of Loans, Tramway Hours of Labour Bill, Free 
Wiring, &c. The Council itself has given most careful con- 
sideration to the Supply of Electricity Bill now before Parlia- 
ment, and has taken steps to ensure that its objections on 
every point will receive attention in the proper quarter. After 
a reference to the regrettable death of Mr. R. C. Quin, 
already referred to in the presidential address, the question 
of subscriptions to the Association by local authorities was 
touched upon. 

A petition has been made to the Local Government Board 
urging it to take steps to authorise metropolitan borough 
councils to subscribe to the funds of the Association, and in 
the meantime, arrangements have been made so that those 
local authorities who cannot see their way to subscribe as 
members might send representatives to the conferences. 

The Council has, in response to an invitation by the Board 
of Trade, made certain observations upon the construction and 
equipment of electrical tramcars. The Associates’ prize has 
been awarded to Mr. H. Howard, of Manchester, for his Paper 
on “Steam Turbines and their Efficiency compared with 
Reciprocating Engines.” The Paper will be printed in the 
Proceedings of the Association. At the invitation of the 
Municipal Officers’ Association, delegates from the Association 
attended a conference in London last December with regard to 
a bill for the superannuation of municipal officers, but after 
careful consideration it was decided not to take further part 
in the proceedings. 

The Council has drawn the attention of the Institution of 
Electrical Engineers to an apparent discrepancy in clauses 12 
and 29 of the Wiring Rules, the former of which had been 
read to mean that metallic tubing need only be electrically 
continuous throughout and connected to earth for pressures 
greater than 250 volts, and the latter referred to the tubes 
being electrically continuous throughout, and connected to 
earth, but this may only refer to damp places. Neither clause 
seems quite clear, the report adds, and both may require 
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revision. The Council has also placed its views upon the 
standardisation of electrical accessories, and the drawing up 
of a model set of conditions of supply to private consumers 
before the National Electrical Contractors’ Association, and a 
sub-committee has the matter under consideration and will 
report. In conclusion, the report states that the membership 
continues to increase steadily, and urges upon each member 
the necessity for seeing that every eligible member of his staff 
has an opportunity of qualifying for whichever class of mem- 
bership he is eligible. 


Mr. H. BOOT (Tunbridge Wells) moved the adoption of the report, 
and urged the Council to take into consideration the question of legalising 
the expenses of the delegates as well as subseriptions to the Association 
of those municipalities under Government audit. Last year he had the 
experience of having his expenses surcharged. 

The PRESIDENT replied that the Local Government Board treated 
their views on this matter very sympathetically, but he was afraid 
there was nothing to do but to wait for the Board to move in the 
matter. 

Mr J. H. CLOTHIER (St. Anne's-on-Sea) suggested that the engineer's 
salary should be increased to the amount of his expenses as a means of 
getting over the difficulty in question. 


The report was then adopted. 


Mr. J. H. RIDER then read his report as hon. treasurer. He said 
there was a deficit of £41. 158. 4d., of which 15 guineas was irrecoverable, 
it being an accumulation of unpaid subscriptions. Another item in the 
balance-sheet was the last instalment of the preliminary expenses written 
off. The large amount of work done by the Parliamentary committee 
was increasing the printing bill, but he thought it was an expense which 
was well repaid. Altogether he considered the financial position fairly 
satisfactory as the Association did not exist to make a profit, but at the 
same time the expenditure should be balanced by the income. The 
report was then adopted. 


The president (Mr. T. P. Wilmshurst) then opened a short 
discussion upon the Suppy of Electricity Bill* introduced by 
the Board of Trade. 


Mr. WILMSHURST said that it had been under the serious con. 
sideration of the Parliamentary committee on several occasions, and 
while there were several clauses in the bill which they considered fair 
and a step in the right direction, there were one or two to which excep- 
tion must be taken. The Association could not afford to oppose the 
measure, but it had been in communication with the Association of 
Municipal Corporations which was opposing the bill, and their views on 
the matter would be brought forward. 

Mr. H. FARADAY PROCTOR (Bristol) who, as a member of the 
Parliamentary committee, has taken much interest in this subject, 
pointed out the items which it was thought the Association should 
oppose. The opinion of the committee was that it was undesirable that 
powers should be conferred upon the Board of Trade which were at 
present only held by committees of Parliament. The bill in question 
gave the Board of Trade power to make such other provision as appeared 
to them necessary, which would enable them to do anything they liked 
with the Electric Lighting Acts. At the present, perhaps, the officials 
of the Board of Trade were happily chosen ; but this might not be the 
case always. A capital example of the advantage of dealing through 
Parliament in these matters was afforded by the Tyneside Tramways Bill 
(see our Parliamentary columns this week). The first clause in the 
Supply of Electricity Bill to which exception was taken was clause 4, 
which gave the Board of Trade power to vary the terms of purchase at 
present existing under the Electric Lighting Acts. Under the Electric 
Lighting Act of 1882 local authorities were given powers to purchase & 
company's undertaking at the end of a certain period of years. In 1888 
the term was extended, but as & certain compensation to the municipali- 
fies, the second sub-section of the clause stated that any generating 
Station, mains, or other works situated outside the district of the 
authority might be deemed to be situate in the district for the purpose 
of purchase. In connection with the present powers given to the Board 
of Trade under this bill exception was taken to the word solely in the 
second sub-section. This read that the generating station outside the 
borough was to supply electricity ‘solely " within the borough if the 
works were to be purchaseable. It was felt that this might give 
& loophole to & company to prevent the works being purchased, 
and they asked that the wording should be more liberal. The next 
objection was to the powers conferred upon the Board of Trade 
under sec. 3 with regard to supply in bulk, and further comment was 
unnecessary in view of his earlier remarks with regard to the transference 
of such powers to a public department. Sub-sec. 3 of clause 6, dealing 
with the consents of local authorities was also uneatisfactory, and & 
recent experience in Bristol led him to this conclusion. The Bristol 
Corporation had been twice refused permission by Parliament to carry 
mains through one district outside their area in order to supply another, 
but since then a company had been permitted to do so. Clause 10, 
relating to stand-by supply, he had at firet regarded as satisfactory, but it 
had since come to light that the Liverpool Corporation had more favour- 
able terms in one of their acts, and naturally, he thought the new Elec- 
tricity Supply Bill should give equal favour. With regard to clause 11 
he thought that anything given to the companies should be given to the 
loca] authorities. l 


* The full text of the Bill will be found in The Electrician, of May 6, 
p. 102. 
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Mr. BOWERS (deputy town clerk, Glasgow) said he thought the 
provisions of the bill were rather in favour of the municipalities, but 
there were certain things in it not quite good enough. The Parliamen- 
tary Committee on the bill had sat on the previous Thursday, when the 
Gon. T. H. W. Pelham carefully explained the bill. The Committee was 
meeting again on Tuesday, when anyone could be heard against the bill. 
It was, therefore, quite competent for the Association to appoint any 
members to appear and speak with regard to any clauses. With regard 
to sec. 6, he did not think a local authority already supplying had much 
to fear if it were passed as it stood, although he thought some amend- 
ment was necessary. Clause 9, with regard to the dates for making up 
accounts, would be a serious inconvenience to Glasgow, where at present it 
was found most desirable that the accounts of every department should be 
made up to May 31st. The clause proposed to alter the general conditions 
of the Electric Lighting Acts. Personally, however, he did not think the 
conditions of the new act would override the authority of any special act 
which a local authority might have. With regard to stand-by supply 
(clause 10), the Giasgow Corporation had a special clause in a special act 
with regard to this also, but the one now proposed should be amended 
upon the lines of the Liverpool clause already referred to. 

Ald. SMITH (Barrow-in-Furness) suggested that Ald. Pearson (Bristol) 
should give evidence on behalf of the Association before the Parliamentary 
Committee. 

Ald. PEARSON said that, personally, he had never had any trouble 
with the Board of Trade, having found that when he got behind the 
sham of the Board there was reason and common sense. At the 
same time be objected to the legislation of the country being placed in 
the hands of permanent ofticiala of any public department. The sug. 
gestion that the Liverpool stand-by clause should be embodied in the bill 
was & good one. 

Councillor DAVIDSON (Harrogate) pointed out that the Association 
had already placed its views before the Association of Municipal Corpora- 
tions and it might possibly be duplicating the evidence if they sent 
a witness as well. 

Ald. BRUCE (Sunderland) said that his Corporation had petitioned 
against the bill and were going to call witnesses. Under all the circum- 
stances, he thought the interests of the Association would be well looked 
After without going to the expense of sending their own witnesses. 


"Ihe president said there was no intention to act indepen- 
dently, and, after further discussion, it was decided that steps 
should be taken to give evidence and do what was necessary 
in connection with the bill. On the motion of Ald. Smith 
(Barrow) a vote of thanks was passed to the various corpora- 
tions and firms who had assisted in entertaining the Associa- 
tion during the Convention. A complaint was then made as 
to the lack of Papers by chairmen of committees and of the 
ehort amount of time allotted to the only one submitted this 
year. The president said that great difficulty was experienced 
in getting Papers of this class and if more were submitted 
they would be welcomed by the Council. On the motion of 
Mr. F. A. Newington (Edinburgh), seconded by Mr. J. H. 
Rider (London), a vote of thanks was passed to the retiring 
president, Mr. T. P. Wilmshurst. Votes of thanks having 
‘been passed to the honorary treasurer, solicitor and secretary, 
‘the proceedings terminated. 

A special meeting was then held at which the following 
alteration in the Articles of Association was unanimously 
agreed to. 

Members. 

10. Every member shall come within one of the following descriptions: — 

(a) The member shall at the time of his election be the chief electrical 
-engineer engaged on the permanent staff of an electrical undertaking 
.owned by a local authority, or the chief assistant or head of any engi- 
neering department in connection with such an undertaking of an actual 
or constructing capacity of not less than 5,000kw. 

(b) The member shall be the committee appointed by a local authority 
to have control over a municipal electrical undertaking within the area 
of such local authority, and shall be represented as regards its qualifica- 
-tion to vote by one member of such committee. 

Associate Members. 


11. Every associate member shall at the time of his election be an 
electrical engineer engaged on the permanent staff of a local authority 
in a position of responsibility in the capacity of assistant in connection 
with an undertaking having a plant capacity of at least 2,000kw. 

Associates. 


12. Every associate shall be an electrical engineer engaged on the 
permanent staff of a local authority in a position of responsibility in 
connection with an undertaking whose plant capacity does not exceed 
2,000kw. 


[Mr. E. T. Ruthven-Murray asks us to correct a statement 
be made in the discussion on Mr. Pearce's Paper on Thursday 
last week, reported on p. 423 of our last issue. He intended 
to say (2nd paragraph, line 20) that one of his 100kw. rotaries 
hai dealt with 25 per cent. out-of-balance current, but by a 
Slip of the tongue he said 75 per cent. | 


ORGANISATION OF A METER AND TESTING 
DEPARTMENT.* 


BY A. J. CRIDGE. 
(Sheffield.) 


In small stations it is usual for the mains engineer to take charge 
of the testing and installation of the meters required, but when the 
system has increased to a sufficient extent it will be found advisable 
to start a separate department to deal with this work. 

For the purpose of controlling the supply of electricity for testing 
a switchboard will be required. The one here described controls a 
maximum supply of 10kw.—t.e., 50 amperes at 200 volts single- 
phase alternating current. By means of a suitable transformer it is 
possible to get almost any voltage from 28 to 800 by altering the 
connections. This is done by causing the turns on the secondaries 
of the transformer to help or to oppose each other. Similarly, it is 
possible to get any current up to 300 or 400 amperes. The link 
connectors of the transformer, therefore, give a coarse adjustment, 
and the fine adjustment is made by means of suitable rheostats. 
The voltage is measured by Kelvin voltmeters, the current by 
Kelvin ammeters and the wattage by a Kelvin balance. 

There are six main circuits which branch off from the switch- 
board. These are put in or taken out of circuit by plugs, and the 
ammeters are connected by plugs with flexible conductors attached. 
The use of the main circuit is :— 

1. Experimental.—A pair of heavy cables run to a pair of big terminals 
onabench. The current and the pressure can be adjusted to any figure 
desired, so that the circuit may be used for any purpose. 

2. Rheostat (Large).—This is for the control of currents up to 
125 amperes. It consists of carbon plates, and the resistance is increased 
or diminished by slackening or tightening a screw. 

3. Rheostat (Small).—This is for the adjustment of small currents, 
from 0:1 to 5 amperes. 

4 and 5. Meter Benches.—These are arranged to hold a total of 48 
meters. The meters are placed in position on the bench and the series 
coils are disconnected from the shunt coils. The series coils are then 
connected to terminals on the bench by flexible connectors and the shunt 
coils joined across the proper pressure circuits by small flexibles to which 
are attached two-pin plugs. Attention has been given in the design of 
these benches to the need of fixing up a number of meters for testing in 
the most expeditious manner possible. All connections are made by 
plugs or clips. To join up any terminals not in use, copper bridge pieces 
are employed. 

6. Main Coil of Kelvin Balance.—The balance shunt coil is disconnected 
from the current coil, and the latter, which constitutes circuit 0, is 
plugged in in series with the meter benches and rheostats. The shunt 
coil is connected across pressure circuit II., sub-circuit 3 (see below). 


There are 12 pressure circuits provided, six on either end of the 
board. Only four of these are in use on one end and three on the 
other. They are as follows :— 

I. 1. Meter bench (1) Top shunt circuit. 
2. 99 .» Bottom 77 
3. Experimental. 
4. Photometer. 
II. 1. Meter bench (2) Top shunt circuit. 
s ” » Bottom ” 
8. Shunt of Kelvin balance. 

Two-pin plugs are placed across each of the main circuits for the 
purpose of measuring the pressure between any pair of circuit leads 
or absorbed in any piece of apparatus. The use of the pressure 
circuits is almost obvious. On circuit I. the first two sub-circuits 
are for the shunts of meters connected to the top or bottom racks of 
meter bench I. 

The third sub-circuit consists of a pair of leads which run to two 
terminals on the working bench, and to which may be connected 
any apparatus which does not take very much current. The most 
frequent use to which it is put is that of running incandescent 
lamps which are undergoing a life test. Sub-circuit 4 belongs to 
the photometer, to which reference will be made under the heading 
Testing Lamps." Two sub-circuits are not yet in use. On circuit 
II., the first two sub-circuits supply the shunts of meters on ineter 
bench II., and the third is the shunt of the Kelvin balance. There 
are, therefore, three spare ways on this circuit. 

The testing of meters is carried out as follows :—A number of 
meters having been joined up in series on the benches with their 
series coils disconnected from their shunt coils, the current flowing 
through them is adjusted by means of the rheostats and measured 
by the balance. A few revolutions of the disc are observed, and 
the time taken is noted by means of a chronograph. The testiny 
constant of the meter being known, the percentage accuracy can 
be calculated from these observations. The practice seems to be 
becoming general among meter makers of constructing all their 
meters in such a manner that the disc revolves a certain round 
number of times per minute at full load. Thus Ferranti meters 
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make 40 revs. per min. at full load, Westinghouse and Schuckert 
50, Electrical Co. 60. Other makes of meters have a constant 
marked on the dial, giving the nuinber of watts which cause the 
disc to make one revolution in an hour. Thomson-Houston meters 
form a well-known example of this kind. 

A few words on the different kinds of meters will not be out of 
place here, but it is difficult to say anything new on this subject. 
The object of this Paper is not to say which type of meter is best 
nor to go into many constructional details. It will suffice to say 
that any induction meter which is suitable for inductive as well as 
non-inductive load is usually good. The day of meters with com- 
mutators is over; there are now so many good types of induction 
meters which are greatly superior, if only for this reason. The 
Aron meter is good, but the winding gear has been found to give a 
lot of trouble on alternating-current circuits; the contacts get dirty, 
because of the sparking which takes place so frequently. Some 
meters are now constructed with cyclometer dials, and most manu- 
facturers are willing to supply their meters fitted in this way. 
These are infinitely to be preferred to the old type; the possibility 
of error on the part of the meter reader is entirely eliminated, and 
consumers like them because they are easier to read, and they are 
thus enabled to check their consumption. 

It will be seen by making a small calculation that testing meters 
as described above are far more economical than the old-fashioned 
method of using a bank of lamps. A 10-ampere meter under the old 
method required 2kw. at full load, the pressure being assumed at 
200 volts. By the use of the transformer we have 10 amperes at 
28 volts=280 watts, plus, say, 4 to 6 watts in the meter shunt, or a 
suving in power of nearly 87 per cent. This saving will amount to 
a considerable number of units during a year. 

The meter, after being tested and adjusted, is sent out to an 
installation. The meter reader has to note the reading of the old 
meter, take out the fuses, take down the old meter and fix the new 
one, replace the fuses, note the reading of the new meter and try it 
for starting with an 8 c.p. lamp. If it is a new installation he has 
not to put in the fuses nor to try the meter, this being the duty of 
the testing inspector. 

The maintenance of the station meters is an important matter, 
and they should receive frequent attention. It is useful for many 
reasons to know the total number of units generated; the works 
costs, B nghiep of waste, &c., are all determined from this total. 
A small error in large meters such as these makes a lot of difference, 
and great care should, therefore, be taken that these meters ar 
kept in an accurate and satisfactory condition. ; 

Demand indicators are not in use at Sheffield, but for the purpose 
of testing these, a circuit would be run to a suitable rack, and the 
indicators would be connected in series and set to zero. The 
required current would be passed through them for 30 or 40 minutes 
and readings would be taken. The necessary adjustments would be 
made from these observations. 


Testing and Calibrating Voltmeters, Ammeters, &c. Any instru. 
ment which needs testing is connected across the experimental 
circuit in series with a rheostat and a standard instrument, and 
comparisons are made at a number of points in the range. No 
detailed description of this work is necessary. 

Testing Resistances.—A Wheatstone bridge is the best thing to 
use for this work. The Vulcan ohmmeter is a cheap and useful 
instrument, the range being from 0:1 ohm to 20 megohms, and the 
method of using the instrument is the same as the bridge. 


Testing Lamps.—One of the pressure circuits is in use for this 
work. A voltmeter, ammeter and rheostat are connected on this 
circuit, together with the lamp to be tested. The standard light is 
a Simmance’s 1 c.p. pentane lamp, and the comparisons are made 
on & direct-reading scale by means of a Bunsen disc. The photo- 
meter should be constructed for use in a light room, as space cannot 
often be spared to build a dark room. ‘The results obtained by 
careful use of the photometer are very reliable. They agree closely 
with independent tests made elsewhere, although lamps often come 
out rather worse than the makers advertise. The lamps are put on 
for life test in a bank constructed to hold 25 at a time. Tests of 
the candle-power, &c., are made at intervals of 24, 100, 250, 500, 
750 and 1,000 hours. The reason for the test at 24 hours is that 
some lamps increase in candle-power after they have been running 
a little while. It is frequently supposed by non-technical people 
that the energy taken by a lamp increases as time goes on. This, 
of course, is not the case; the total watts fall slightly, but as the 
candle-power falls more quickly, the watts per candle increase. 

Testing Fuses, Switches, &c., submitted for Approval. Not 
many appliances for use in consumers’ installations are submitted, 
but when they are offered for examination, tests are made under 
both normal and abnormal conditions. For switches, fuse-boxes, 
&c., the abnormal conditions are to operate on double their stated 
capacity at double the proper pressure. The testing of time switches, 
prepayment devices, &c., may be placed in this division. 

Two types of time switches which have been submitted for testing 
may be noticed with advantage. One, known as the Tariff con- 
Actor," was designed for opening and closing the shunt of the second 


meter on two-rate systems. It is not intended for use on large 
circuits. It consists of a clock, driving two cams, which can be set 
to act at any desired times. When the proper time arrives the first 
cam causes the contacts to spring together, the shunt of the meter 
is closed, and it registers. At the end of the peak time the second 
cam comes into operation and the circuit is broken. 

The second time switch, submitted by a Birmingham house, was 
operated by two clockwork movements, one of which indicated the 
time, while the other came into action when released at the time at 
which the switch was desired to operate. This second clock is 
driven by a powerful spring, and lifts the switch up or pushes it 
down by means of & connecting rod and suitable gearing. 

The few prepayment meters in use in Sheffield are of the Vulean 
type, penny-in-the-slot, which have proved quite satisfactory. The 

enny is inserted and the handle turned until the coin is heard to 

rop, when the switch is closed, and the spring wound up a certain 
amount. Eight pennies can be inserted at one time. 6d. per unit 
is charged for current supplied through prepayment meters; this 
includes meter rent. The revolution of the meter armature causes 
the spring to unwind gradually, and when all the energy prepaid 
has been consumed, the circuit is broken. Practically no trouble 
has been experienced with any of these meters since they were 
installed, with the exception of one or two cases where bent coins 
have been used. 

Work in Connection with Consumers’ Installations.—It is diffi- 
cult to make a thorough inspection of a completed installation ; 
consumers naturally object to having floor boards lifted, capping 
taken off, &c., when the job has been finished off. It will, therefore, 
be found advisable for the inspector to visit new installations while 
actually being wired, when joints can be examined, samples of cable 
can be taken, the methods adopted for laying concealed wires cam 
be enquired into, and any other examination can be made. 

After the inspection referred to in the preceding paragraph, very 
little remains to be done except to test the insulation resistance 
to earth and between leads. A convenient way is the use of 
Evershed's ohmmeter and generator, but it is more satisfactory to 
use the current from the town mains when possible. Recently a 
useful little testing set has been introduced for use on alternating- 
current mains. Its only fault is that the top reading is only 1 meg- 
ohm. It can be made to transform up to double the pressure on 
the mains and thus comply with the I.E.E. rules. When short- 
cireuited it may be used as a voltmeter. "Testing on direct currents. 
may be carried out on the town mains with a Silvertown set, using 
a 5 c.p. lamp in series, or with a Kelvin set. This is obviously open 
to the objection that the test is carried out at the declared pressure, 
instead of twice that amount. The use of batteries is objectionable ; 
they are messy and unreliable, besides which they are awkward 
things to carry about when they are made for 400 or 500 volta. 

In the case of & complaint of poor light, it will be advisable in 
most cases to send up and see if it 1s possible to advise the consumer 
to make any little alterations to the distribution of his lamps, or to 
put in new lamps. This, of course, is in addition to taking pressure 
tests. It is necessary to send & capable and tactful man on work of 
this kind. 

Extinctions may be attended to by meter readers, as they are 
generally due to a fuse having blown for some reason. The 
instructions given in the Sheffield meter department are as follows : 

1. A form must always be taken and the consumer's signature obtained 
before commencing work. 

2. The Corporation’s apparatus must first be inspected and afterwards 
the consumer’s installation. Defects must be rectified as far as possible, 
and a full report made on the fuse form. 

8. The new fuse inserted must always be of exactly the same size as 
the fuse blown, and if the new fuse blows it should not again be replaced. 


On the form referred to, the consumer applies to the manager to 
remedy failure of electric light at premises situated —————, for 
which service the consumer agrees to payment of fee, which is 
1s. or 2s. 6d. according to circumstances. The inspector makes his 
report on the same form, and it is handed to the meter superinten- 
dent, who decides whether a charge is to be made or not and sends 
it down to the general office. 

The third instruction is given in order to ensure that no additional 
lights are connected without the knowledge of some of the staff. 

During the evening, fault work is attended to by the mains 
department, but the procedure is similar in every way to that of the 
meter department, described above. 


The Commercial and Clerical Side.—The procedure during meter 
reading will be readily understood from the following extracts from 
the meter inspectors’ instructions. It should be understood that 
dial cards are used for taking the readings of the meters. 

1. Meters must be read in the exact order in which the cards are 
placed, and each circuit must be completed before commencing another. 

2. The exact position of the hands of the meter must be sketched on 
the reading card, commencing with the unit dial on the right hand; if a 
meter has more than four dials the reading of the others may be put 
down in figures at the left of the card. 

3. The readings of meters must be entered on the consumer’s meter 
cards with the date of reading, and initialled by the inspector. Readinge 
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should be compared month by month, and any abnormal increase or 
diminution in the consumption should be reported, in order that the 
same may be enquired into. . 

4. Each meter must be tried for starting with one 16 c.p. lamp, and 
any meter not doing so must be tried with more until it does start. 

5. The number and size of any meter running on shunt, not starting 
with one 16 c.p. amp. or being otherwise defective, must be taken and 
entered in the report book the same day as found. 

6. All Corporation seals on cut-outs, meters, &c., must be intact, and 
the Corporation's “Caution” label must be on every meter.. Anything con- 
trary to this rule must be entered in the report book the same day as found. 

7. Inspectors must not make any remarks whatever on the state of the 
Corporation's apparatus or of the consumer's installation. All enquiring 
consumers must be referred to the office. 


NAME... Sm A, 1 DERE i 


The monthly reading takes about 10 days. It is commenced 
every fourth Monday, so that there are 18 readings in the 12 
months. Entering the readings up and settling the queries takes 
about 14 days. The readings are entered on account cards. The 
cards are arranged in the most convenient order for reading, and 
the town is divided into districts. Four men are engaged meter 
reading, and these follow each other on the different circuits every 
month—thus, in January A would take circuit 1, B circuit 2, &e. ; 
in February A would take circuit 2, B circuit 3, and so on. In this 
way each inspector checks the man who preceded him, and the 
perpetuation of errors is avoided. If the clerk considers any 
reading doubtful he notes the name and address of the consumer 
with the suspected nature of the fault, and the foreman meter 
reader examines the meter, checks the reading and decides whether 
or not the meter should be changed and tested. When all accounts 
are entered up and queries settled the cards are sent down to the 
general office, where the invoices are made out and the ledgers 
entered up. Reading and account cards are ruled on both sides. 

For keeping the records of consumers’ installations cards are used 
giving full particulars. 

. Itis almost impossible satisfactorily to keep meter stock records 
in books; it is better to use cards giving a description of the meter 
written along the top of the card; and, below, the movements of 
the meter are set forth, with dates against them, thus :— 


No. 123456. | Type N. | Volts 200. | Amps.10. | K1. | Testing K 20. 


ee 


` In from makers 1:02. 2 9 9 e & 20.4.04 
Out to J. Smith, 99, East.street.............. ese 22.4.04 
Received from makers. Date 
Sent 10. sie ĩð- ero RERO ERO j 
In fiom cireres é udi Moo si 


The tests made should be immediately entered in a day book, 
and, with the aid of the date shown on the card, it will not be 
difficult to find any desired test. It is advisable to change con- 
sumers' meters at intervals not exceeding two years. A convenient 
method of keeping up the proper rotation is to use a meter changing 
card, ruled on one side and giving particulars of consumer's name, 
address, district, pressure of supply, type, constant, size and date 
fixed of the meter. This card should then be placed behind a guide 
card showing the same month two years ahead. 


Name : J. Smith. 


Address: 99, East-street. 
District: 3. 


Pressure : 200. 
Capacity. Type. Constant. | Notice sent. 


10a N 1 


Fixed by Date fixed. 


4 


22.4.04 


| New consumer Jones 


The balancing of the three-wire low-tension network is in the 
charge of the meter superintendent, and to keep this correctly 
recorded cards are used, showing the consumer's name, address, 
demand, polarity and time of extinguishing. For a two-wire 
installation with two service lines, a white card is used; for a two- 
wire installation with three service lines, a salmon-coloured card. 
and for a three-wire installation two blue cards. A “totals” card 
is put at the beginning of each street or section of a street, and this 


indicates the state of the balance on any particular section at a 
glance. 


The card which is left on the consumer’s premises is ruled in 


three columns for date, reading of meter and inspector's initials. It 
is made to fold double, and on the outside are placed the consumer’s 
name and address, the number and size of the meter and its 
constant for units. 
instructions for consumers. 


There are also a few printed notices and 


The books used in the meter department need not be many. For 


the use and direction of the workmen three books are needed. They 


are:—(1) The work book, in which particulars of fuse replacing, 
special meter readings, disconnections, re-connections, &c., are 
entered. (2) The meter-changing book, in which particulars of all 
meter changes are recorded; and (3) the inspector’s report book, 
in which workmen report any remarks made to them by con- 
sumers, any defects in meters or other apparatus, or any similar 
matter. The installations connected are entered in a day book 
known as the Watts Wired Book." This book merely shows the 
name and address of the consumer, the distance in miles from the 
station, the wiring contractor, the consuming devices connected or 
disconnected, and the date. For noting particulars of installations, 
the testing inspector carries a pocket book with the necessary 
headings printed in it. 

It is the duty of the meter department to attend to consumers’ 
complaints of accounts. This is rather a delicate matter at times. 
If the meter is apparently correct, the consumer is asked if he will 
agree to pay the expense of testing if found so, while the Corpora- 
tion make no charge if the meter is found to be inaccurate. This 
is, however, a rule which it is often advisable to break through to 
conciliate consumers. 

It is also advisable to send up to see if the consumer cannot 
economise by re-arranging his installation, as in the case of the 
complaint of poor light already mentioned. 

The staff of the Sheffield meter department consists of :—Meter 
superintendent ; testing inspector and boy; chief clerk, two junior 
clerks and office boy; foreman meter inspector; meter tester; four 
meter inspectors ; relief man—a total of 14 individuals. 

The system of inter-departmental working will now be described. 
It is worked from the general office by means of the Ticket Book.“ 
The operations in connection with this book are the following :— 
The intending consumer signs the application form and the clerk 
in the office writes the first ticket, giving particulars of the applica- 
tion. This is sent to the meter department, and the polarity, 
voltage and number of service lines to be installed are decided, and 
the counterfoil is sent back to the office. At the same time a ticket 
is issued from the general office to the mains department, directing 
it to prepare plans, &e. The third ticket to be written is sent from 
the general office to the mains department, and contains instruc- 
tions to lay the service as decided above. When the service is laid, 
the counterfoil is sent to the office, which then sends out instruc- 
tions to the meter department to fix meters. This is done and the 
counterfoil returned. When the contractor’s test notice is in and 
the meters are fixed, instructions to test and connect are sent from 
the office to the meter department, and when the job is completed 
the final particulars of the service are sent to the drawing office. 
Additions are dealt with in a similar way, and thus the necessity of 
allowing the consumer’s application to go out of the office is 
avoided. This system has been employed at Sheffield for nearly 
four years and has been found satisfactory. 


DISCUSSION. 

Mr. J. CHRISTIE (Brighton) opened the discussion. He said that, in 
his opinion, the organisation of a meter department had not received the 
attention from engineers that it deserved. Where the mains were 
judiciously laid, the losses in distribution could not account for anything 
like the serious discrepancy between the units generated at the station 
and the units sold. On the other hand, the inspection of consumers’ 
wiring and fittings, whilst the work of fitting up was going on, was not, 
in his opinion, within the scope of the supply undertaking. The fire 
insurance companies should give more attention to this important matter. 
The card system described in the Paper had been in use in Brighton for 
many years very successfully. 

Mr. J. R. DICK (Reason Mfg. Co.) said that, unfortunately, no treatise 
had ever been published in Englaad dealing exhaustively with the subject 
of meters, although one or two books had been published in Germany 
and America. These, however, made no mention of some most important 
British meters. The first point in connection with the meter problem 
was that the percentage of revenue saved by metering 2 per cent. more of 
the units than was the case at present was equal to 15 per cent. of any 
saving which might be effected in the works costs, because what was 
saved in the units registered on the meters was at the full price of 4d., 
5d. or 6d. per unit, whereas the percentage of the whole was of the order 
of 06d. or 0'8d. per unit. In testing meters a distinction ought to be 
made between the inherent accuracy and the apparent accuracy. Another 
point was the enormous importance of buying the best meter—i.e., the 
one giving the highest permanent accuracy, and not the one that only 
went well for a short time. He quoted from a pamphlet by Mr. Haskins, 
of the General Electric Co. of America, endorsing this view. 

Mr. VENNER pointed out that although Mr. Cridge had expressed a 
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preference for meters without commutators he seemed to be using pre- 
payment meters of that type. 

Mr. W. A. CHAMEN (Glasgow) said that although he agreed that 
cyclometer dials were a great improvement, he had not found any very 
great willingness on the part of manufacturers to supply them. There 
was also a paragraph in the P aper with regard to the fixing of meters 
which he did not quite follow. It read as follows :—'' The meter after 
being tested and adjusted is sent out to an installation. The meter 
reader has to note the reading of the old meter, take out the fuses, take 
down the old meter and fix the new one, replace the fuses, note the read- 
ing of the new meter and try it for starting with an 8 c.p. lamp. If it is 
a new installation he has not to put in the fuses nor to try the meter, this 
being the duty of the testing inspector." He wouldlike to hear something 
more about the method adopted. It appeared that there were two distinct 
bodies of men who had to deal with meters at Sheffield. This was a 
departure from what most of them did, but if there were other engineers 
who adopted this plan and found it satisfactory he would be interested to 
hear about it. It seemed to him it was better not to let the meter reader 
have anything to do with the handling of the meters. This was the plan 
adopted in Glasgow, and by this means they hada check upon the mains 
department. It was all a question of administration and an important 
one when they remembered the truth of Mr. Dick's remarks about the 
2 per cent. error in the meter. What was wanted was an automatic 
system of checking so that any fault on the part of the staff would be 
checked. He had had no experience with penny-in.the-slot meters, 
having refrained from introducing them because the gas department in 
Glasgow had been much defrauded by people breaking open the meters 
and taking the cash. 

Mr. J. H. CAWTHRA (South Shields) expressed surprise at the 
necessity spoken of in the Paper for changing meters every two years. 
This perhaps explained the large staff employed at Sheffield. He asked 
how many consumers the staff of 14 had to leok after. 

Mr. J. BRYDGES (Eastbourne) had had, like the author of the Paper, 
a great deal of trouble with commutator meters. He was now altering 
these meters at considerable expense. With reference to testing, he had 
lately adopted a small portable accumulator battery, in which the cells 
themselves were very small, being of the size of test tubes with plates 
resembling hair-pins. There were no outside connections at all, and it 
was found to be most convenient. The statement that “ consumers who 
use a large amount of power frequently apply for a reduction in the price 
per unit, and this may often profitably be given," he thought amounted 
to preferential charging. 

Mr. G. WILKINSON (Harrogate) thought that a staff of 14 men 
should be capable of looking after very much more work than was in- 
volved in the average meter department. In Harrogate there were 1,300 
meters, and the staff was & meter inspector and two boys and the meter 
reader. The latter had nothing to do but to read the dials, and if there 
were anything abnormal in the reading, or the meter had stopped, he had 
to report it. In the latter event, a form was sent to the consumer telling 
him that the meter was not reading, and that, in the meantime, he would 
b- charged on the average of the previous readings of. the meter. If the 
consumer did not happen to be using the light he did not fail to advise 
the Corporation. As showing the degree of accuracy which he obtained 
in Harrogate, he mentioned the fact that 15 months ago there was a 
‘rumpus in the town, some people being under the impression that 
the Corporation was robbing them. There was a public indignation 
meeting at which some very unkind things were said about himself, and 
as & result a Board of Trade inspector was appointed who investigated 
about 120 meters, and in a turnover of £6,000 the discrepancy was not 
more than £30 or £40. 


Mr. A. J. CRIDGE (Sheffield) in reply, said he agreed with Mr. 
Caristie that the insurance companies should take more trouble in 
inspecting consumers’ installations. The majority of the fire insurance 
companies in Sheffield looked upon the inefficiency of the apparatus as 
part of the risk. There were only a dozen prepayment meters with 
commutators at Sheffield. He had always found meter travellers willing 
to fit cyclometer dials, sometimes for a small extra charge and sometimes 
for nothing. With regard to the so-called two bodies of men, perhaps 
" meter reader" was not a very good term to use, as this official 
not only read the meter but did any outside work that was 
necessary, and probably was as good a workman as Mr. Chamen’s 
mains man. At Sheffield there was only one testing inspector, 
who tested and joined up, and before he went away he only tried 
the meter by starting it, so that there was not really two bodies of 
men. With regard to the question of meters getting broken open, he 
had had a little trouble in this direction, but the adoption of a patent 
lock had got over it. Mr. Cawthra was very lucky if he did not have to 
renew his meters every two years. He had to do it sometimes a little 
earlier. The number of consumers on the Sheffield mains was 2,600, 
.and the number of meters about 3,200. 'The question of preferential 
charging raised by Mr. Brydges was no more so than the demand 
indicator system, because this was what guided them in working 
out any rate at which a consumer was supplied. Mr. Wilkinson's 
circular before averaging out the accounts of consumers whose meters 
had not registered was asking for trouble. Mr. Wilkinson was also 
asking for trouble when he asked for a Board of Trade inspector. 
(Mr. Wilkinson here protested that Ae did not ask for the inspector.] 
With regard to the duties of a meter department, these consisted 
of much more than to attend to the meters. They had to fix them, 
read them, and make out the accounts ready to be sent to each 
customer. That was why they wanted so many clerks. The connecting 
up was also done by the department and that was why they wanted a 
testing inspector, so that there were a number of people who in other 
stations would not be counted as forming part of the meter department. 
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PROPOSED ALTERATION OF THE ELECTRIC 
LIGHTING ACTS. 


A further meeting of the conference of municipalities and conrpanies: 
in connection with the question of actions in respect of vibrations caused: 
by electricity works was held on Monday evening at the St. Pancras 
Town Hall. The preliminary meeting, held on Saturday June 4th, was 
reported in our issue of June 10th, and since then a meeting of the 
sub-committee appointed to deal with the question has been held. The 
meeting on Monday was to receive a statement by the chairman of the 
conference (Mr. T. H. W. Idris) as to his action in presenting a petition 
against the Supply of Electricity Bill now before a House of Lords Com- 
mittee in consequence of communications received from the Board of 
Trade. The meeting was very thinly attended, only about 20 delegates 
being present, and these were mostly representatives of London Borough 
Councils. 

The CHAIRMAN said that since the meeting on June 4th a commu- 
nication had been received from the Board of Trade suggesting that, as 
the Supply of Electricity Bill had been referred to a Select Committee, 
the best course for those interested would be to present their views to 
that Committee. In consequence of this he had had a consultation with 
the Parliamentary agents of the St. Pancras Borough Council, and had 
taken it upon himself to present a petition on behalf of the conference 
against the Supply of Electricity Bill in respect of the question of vibra- 
tion. The reason why he had taken this action was that, in order to 
secure 8 locus to appear before the Committee, petitions had to be sent in. 
before the previous Thursday, and as there was no time to call a meeting 
of the conference to decide upon a course of action, he had decided to act in 
the manuer stated. The meeting was called, therefore, to confirm or 
otherwise the course he had taken. Since he had presented the petition 
in question a number of letters had been received from some London 
companies objecting to this, and asking that their names be withdrawn 
from the petition. He wished to point out, however, that the petition 
went no further than the question of vibration, but some of the companies 
referred to seemed to be under the impression that the whole question 
of the Supply of Electricity Bill had been discussed in the petition. He 
therefore put it to the meeting That the report by the chairman be 
received and the action taken approved." 

This was immediately agreed to uaanimously. 

The CHAIRMAN then proposed that the following addition to clause 1 
of the Supply of Electricity Bill be adopted :— 

' 4, Where any local authority, company or person having statutory 
powers of supplying electricity in any area are at the date of the passing of 
this act working and using, or have prior to the passing of this act worked,or 
used any generating, transforming or distributing station upon any lands 
not specifically authorised by Act of Parliament to be taken or used for 
that purpose, or have prior to the passing of this act acquired or con- 
tracted to acquire any such lands for the purpose of erecting thereon any 
such station, the Board of Trade may by provisional order authorise 
such local authority, company or person to use or continue to use such 
lands for working and using thereon a generating, transforming or 
distributing station.“ 

This was passed unanimously. 

On the motion of the chairman, it was algo agreed that the delegates 
to the conference should recommend to their respective councils or 
companies that the expenses of supporting the petition against the bill be 
borne in proportion to the rateable value of local authorities or the 
nominal capital of companies. 

The following committee was then appointed to see this matter through, 
and was empowered to engage counsel and call witnesses : —Ald. T. H. W. 
Idris (St. Pancras), Ald. John Buzzey (Poplar) Mr. R. M. Prescott. 
(Fulham), Mr. A. Slatter (Barnes), and Councillor John Hickling (St. 
Panoras). 

Mr. 1. M. PRESCOTT (Fulham) said that the Fulham Borough 
Council was of the opinion that, having petitioned on one point against 
the Supply of Electricity Bill, the conference was put in a peculiar 
position, because it might be thought that they agreed to every other 
clause in that bill. The opinion of the Fulham Borough Council, there- 
fore, was that the petition should be amended in order to oppose clause 6 
of the bill. When the bill was before the Committee last Thursday, the 
Hon. T. H. W. Pelham had promised to amend the clause to meet the 
objections of the municipalities, but had since found that he bad offered 
too much, and the proposal now was, he understood from private informa- 
tion, to dispense with the consent of the local authority only in respect of 
companies authorised to supply in bulk or for power purposes. There- 
fore, with this amendment the clause was just as dangerous as it was. 
before, because if a company was allowed to come into their areas without 
their consent to supply electricity for power purposes it probably meant. 
taking away half their supply. He therefore submitted the following 
resolution :—‘ That this meeting objecta to clause 6 of the Supply of 
Electricity Bill proposing to amend the existing law, which in effect pro- 
poses that no provisional order authorising the supply of electricity by 
any other person than the local authority shall be granted by the Board 
of Trade except with the consent of such local authority, and in lieu 
thereof to empower the Board of Trade to grant a provisional order 
authorising the supply of electricity without such consent.” This clause 
bad practically been taken from the petition of the St. Pancras Borough 
Council against the bill. * d 

Considerable discussion followed this proposal, many speakers pone 
out that whereas on the question of vibration the companies and the! 
authorities attending this conference were in agreement, on the other 
question they were at variance, and therefore it would have the tendency 
to disunite them. It was also pointed out that a conference protesting: 
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against certain clauses in the Supply of Electricity Bill had been convened 
by the Shoreditch Borough Council, and the opinion was strongly held 
that the St. Pancras conference was going beyond its powers in dealing 
with arything but the vibration question. In the end a resolution was 
passed authorising the witnesses put forward by the sub-committee above 
referred to, to express an opinion supporting the resolutions passed at the 
Shoreditch conference on the other clauses in the bill. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


A New Emission.— While studying N-rays by means of a 
calcium sulphide screen, R. Blondlot has observed a hitherto 
unknown emission of apparently ponderable matter from a 
large number of bodies. In the first experiment described, a 
small patch or cross of the sulphide is made on a piece of 
card, and the latter is placed so that there is a free air-space 
both above and below. Then a metallic disc, say a two- 
shilling piece, is suspended above the patch, and the sulphide 
immediately becomes more distinct if observed nearly verti- 
cally, and this increase of distinctness persists on raising the 
coin to a considerable height above the patch, amounting to 
several metres. On taking the coin a little out of the vertical, 
the action ceases. In the second experiment, the patch is 
placed over the coin. There is then an increase of distinct- 
ness as long as the patch is not higher than about 6cm. above 
the coin. This seems to indicate that gravitation plays some 
part in forcing the emission downwards. On placing the coin 
on its edge and exploring the surrounding space by means of 
the patch, it is found that the emission takes the shape of two 
Jets, proceeding from each surface, and having a curved path 
like a water jet, except that the path appears to be rather 
hyperbolical than parabolical, and to have a vertical asymp- 
tote. Pieces of copper, zinc, lead and moist cardboard have a 
similar action, while gold, platinum, glass and dried cardboard 
have not. The author describes several further experiments, 
showing that the emission behaves like a water jet. One of 
the most remarkable is the following :—A coin is placed in 
an inclined position, so that the jet proceeding from it goes 
slantingly upwards and down on the other side of a hori 
zontal patch. The patch then shows no effect, as the jet 
effectively clears it. Now another coin is substituted, but is 
placed symmetrically to the former on the other side of the 
patch. Again there is no effect. Lastly, the two coins are 
placed in position simultaneously. The two jets then collide, 
and proceed as one jet vertically downwards, and immediately 
the patch lights up. The emission traverses a sheet of paper 
or cardboard, and even a board 2 cm. thick, but is entirely 
arrested by glass. It can, therefore, be poured through a 
glass funnel. The author promises to communicate some 
further interesting properties of the new emission. 


R. BLoxpLor, Comptes Rendus, June 13, 1904.] 


Measurement of Inductance.—-M. Iliovichi describes a new 
method of measuring inductances in which any kind of 
galvanometer can be used, ballistic or otherwise, and it is 
possible to run Ayrton and Perry's secohmmeter at any velocity, 
thus enormously increasing the sensitiveness. These advantages 
are gained by making the current in the null method zero at 
every instant, while in the usual method, due to Pirani, it is 
only the quantity of electricity which traverses the ballistic 
galvanometer during a complete discharge that can be made 
zero. The coil whose inductance L is to be measured is in the 
arm ab of a Wheatstone bridge, whose resistance is 11. The 
other three arms of the bridge are formed by resistances with- 
out capacity or induction, and their resistances are r, from 
a to d, r, from b to c, and 7, from d toc. The source of 
electricity is placed in the diagonal «c, and the null apparatus 
in the diagonal bd. Between c and a variable point, ¢, on the 
resistance 7, is shunted a condenser of capacity C. The method 
consists firstly in an adjustment for permanent equilibrium by 
operating upon the resistance 7, Then comes an adjustment 
for variable equilibrium by displacing the point e along the 
resistance 72. The latter may be formed by two twin resistance 


boxes. The pons e then remains fixed, and the resistances 
de r and ed = are so regulated that their sum always 
remains equal tor, The author then establishes the following 
formula for the inductance | 


= y A 
L= Cre (1 +2) 


It will be seen that this formula is very elastic. The current 
which traverses the inductance can be made as great as ever 
the wire will carry. 

[ILiovicnt, Comptes Rendus, June 6, 1904.] 


Electric Convection in Liquids. By means of their apparatus 
for ultra-microscipic observations, A Cotton and H. Mouton 
have studied the electric transportation of grains of colloidal 
substances through a solution traversed by an electric current. 
As electrodes, they employed plates of platinum a few microns 
in thickness, mounted on the microscope slide. As a typical 
solution, they employed Bredig’s colloidal silver solution, which 
gives brilliant grains. They found that in the middle layer 
the particles travelled towards the anode, whereas in the layers 
immediately adjoining the top and bottom glasses the grains 
travelled towards the cathode. If, now, the layer of liquid is 
thinned down, all the grains travel towards the cathode. The 
double motion was already observed by Quincke in the case of 
starch grains, but owing to their size he was unable to produce 
a motion in only one direction by thinning down the layer. The 
thickness of the inverse layer is constant for any given substance 
composing the wall. For glass it is 0:025mm., for quartz it is 
less, and for gypsum it is zero. The movement starts as soon 
as the current does. So prompt is the start that the authors 
were able to employ a current of 42 periods per second. Every 
silver grain then appeared as a luminous line with brilliant. 
ends. On giving a mechanical transverse motion to the solu- 
tion, the lines were drawn out into curves. The curves were 
largest in the centre, diminished towards the walls, and were 
reversed quite close to the latter. The authors obtained a 
response even to an alternating current of 1,300 periods per 
second, obtained from a singing arc. With three electrodes 
disposed in a triangle and connected with a three-phase supply 
they succeeded in making the grains describe circular orbits. 


[Corrox and Mouton, Comptes Rendus, June 20, 1904.] 


Photographic Records of N-rays.—After the failure of a 
number of capable experimenters to observe the variation in 
the brightness of a sulphide screen provoked by N-rays, 
E. Rothé recognises that a new objective means must be found 
of recording N-ray phenomena. The action upon the electric 
spark may be recorded with comparative ease, but since the 
sulphide screen is of much wider application it would be valu- 
able to obtain a direct UEM Un M record of the variations 
of its luminosity. This has hitherto not been accomplished 
owing to the fact that the greater part of the apparent 
brightening under the influence of N-rays is due to the 
action of the secondary N rays proceeding from the sulphide 
upon the eye of the observer. There is, however, a resi- 
dual objective effect which the author has succeeded in photo- 
graphing. The method employed was a differential one. A 
cireular patch of the zinc sulphide was placed at a distance 
of 5mm. from a photographic plate, and it was found that 
an impression was produced in about five seconds. The 
impression was circular, with a penumbra whose external 
diameter could be measured to within 4mm. On taking a 
series of ten impressions at intervals of 20 seconds, it was 
found that the diameter of the patch diminished steadily. 
This steady diminution was, however, interrupted by any 
disturbing influence such as heat or cold, or N-rays or N’-rays. 
Every alternate exposure was then made under the influence 
of N-rays. The irregularity thus introduced was immediately 
perceptible to the eye, and on measuring the diameters it was 
proved that the N-rays had a distinct retarding influence on 
the diminution of the phosphorescence. In most cases, every 
two successive diameters became equal. 


[E. Rorn£, Comptes Rendus, June 20, 1904.) 
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THE I. M. E. A. MEETING. 


After every annual Convention of the Incorporated Municipal 
Electrical Association, opinions are freely exchanged as to 
the “success” of the gathering, comparisons are made with 
previous meetings, the selection of the Papers and the tenour 
of the discussions are criticised, and the social events and 
visits to works are passed in review. The general opinion 
expressed with regard to the 1904 Convention has been one 
of satisfaction. The subject matter of the Papers, and, indeed, 
the Papers themselves, were of precisely the nature suitable 
to a meeting of municipal electrical engineers and members 
of electricity committees, and by the good judgment and tact 
of the President the discussions were certainly worthy of 
the Papers, and were kept strictly to the point. In one 
or two directions, it is true, there were complaints that the 
voice of the councillor was not heard with sufficient frequency 
during the debates, but it must not be forgotten that the 
majority of the non-technical delegates come chiefly with the 
object of hearing the proceedings at first hand, and of learning 
what they can of the latest tendencies of electrical engineering, 
and rather enjoy a rest frum public speaking. They welcome 
the opportunity of exchanging views quietly with the repre- 
sentatives of other municipalities without the necessity of 
hazarding the expression of definite convictions in open meet- 
ing as à means of obtaining the opinions upon the various 
subjects from different standpoints. On the other hand, a 
free invitation is always given to the Chairmen of Committees 
to contribute Papers, and although on this occasion there was 
but one solitary response, it afforded an admirable opportunity 
for a debate demonstrating the business-like attitude which 
electricity committees are now adopting in tackling the by no 
meanssimple financial questionsconnected with electricity supply 
undertakings. A few years ago there would not have been 
so many town councillors able to detect the fallacy of the 
arguments advanced in Mr. BLAKEWAY’S Paper. 

The engineering problems discussed during the three days 
of the meeting were all of considerable importance. On 
the first day the surface-contact system of traction was dis- 
cussed for the first time on the basis of long experience and 
actual quantitative tests, and that a conclusion generally 
adverse to the system was arrived at points to the fair manner 
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in which Mr. SHAWFIELD owned up to the defects of the 
system he was championing. The second day's discussions 
were of a more technical nature, dealing with methods rather 
than results, and an outsider coming into the meeting might well 
be excused for asking whether sub-stations were called poly phase 
on account of the many phases of opinion as to the correct method 
of equipping them. A valuable comparison of experiences 
with the different sub-station plant followed the reading of 
Mr. PEARCE'S Paper, and the Paper, similarly to Mr. SHAW- 
FIELD'S of the previous day, was evidently carefully prepared 
with a view to promote discussion upon the more important 
points. Among a meeting of municipal electrical engineers 
Such an occurrence as the Bristol switchboard fire could not 
go by without discussion. The Council wisely took the bull 
by the horns—an expression which we assure the Bristol 
electrical engineer is only used in a figurative sense—and 
invited Mr. H. FARADAY PROCTOR to open a debate upon 
the subject, thus preventing it from intruding itself at 
inopportune times throughout the whole proceedings. After 
such a highly technical morning at Nottingham, perhaps the 
councillors were not entirely to blame for complaining that 
the third day's proceedings did not start with the debate 
on financial questions instead of concluding with it; but 
Mr. BLAKEWAY had dropped such a firebrand in the form of 
his Paper on the financial position of electricity undertakings, 
that had that Paper preceded Mr. DowNE'S we fear that the 
most strenuous exertions of the President would not have been 
able to stop the discussion before the hour for adjournment. 
This would have been regrettable, for Mr. DowNE's Paper 
dealt with a subject which deserves considerable prominence, 
and Sheffield was certainly the city in which to discuss it. 

There was also plenty of interest in the works that were 
visited to suggest conversation on matters pertaining to “shop,” 
and the fact that many members visited the Derby electricity 
works and the old generating station at Sheffield, for neither 
of which definite times were set aside on the programme, was 
another sign of the fact that the meeting this year was taken 
as a serious event. Edinburgh will probably be chosen for 
next years convention, as Mr. NEWINGTON succeeds Mr. 
WILMSHURST as President, and we trust that the meeting 
there will prove as much an all-round success as this year’s 
visit to Derby, Nottingham and Sheffield. 


REVIEWS. 


(Copies of the undermentioned work can be had from T'he Electrician Office, pos 
free, on reecipt of published price. Add 5 percent. for abroad or for foreign books. 
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Radio-activity : An Elementary Treatise from the Standpoint of the 
Disintegration Theory. By F. Soppy. (London: The Electrician ’ 
Printing and Publishing Co.) 6s. 6d. nett. 


The course of events in science during the past few years is 
calculated to makeonesympathise with the Scotch professor who 
nearly a century ago, referring to the isolation of new elements 
by Davy, described that active discoverer as “a verra trouble- 
some person.” It is indeed no small charge on the time and 
energies of a fully-occupied teacher to keep up with the 
impetuous march of discovery in the domain of radio-activity. 
Fortunately, however, the pioneers in this new territory find 
time to summarise their discoveries and expound their views in 
language that can be easily understood. Mme. Curie’s splendid 
Thesis forms an introduction to the subject that will ever 
remain worthy of that too liberally dispensed term—a classic 
of science. Prof. J. J. Thomson in his comprehensive treatise 
on “ The Conduction of Electricity through Gases,” has dealt 
pretty fully with radio-activity. Prof. Rutherford has 

. recently given an admirable work, and now Mr. Soddy 
appears with one worthy to rank with the other three. 


I am only competent to speak of Mr. Soddy’s book from the 
standpoint of a non-radio-active chemist, or perhaps I should 
say, after reading it, one with merely imparted radio-activity ; 
but I think that there may be some advantage in this, as the 
book will be read mainly by people in the same position. 

Mr. Soddy’s book is written explicitly from the standpoint 
of the disintegration theory. It presents the subject, there- 
fore, in the most revolutionary and disturbing form ; it contains 
doctrines that will be met with flat scepticism by those whose 
scientific piety takes the form of a rigid conservatism ; it 
embodies conclusions—those concerning the nature of polo- 
nium, for example—that will be disputed by eminent workers 
in the same field; but it gains immensely in interest by array- 
ing the facts systematically in relation to a single simple and 
intelligible hypothesis. This hypothesis of atomic disintegra- 
tion has provided the most sensational element in the new 
science of radio-activity. When it was developed by Prof. 
Rutherford and Mr. Soddy in a series of papers which con- 
stitute one of the most remarkable contributions ever made 
to physical science, the earliest comments upon it, even in 
scientific quarters, implied that it involved something like a 
bouleversement of accepted scientific ideas. I have never enter- 
tained any such opinion, and, on behalf of chemists at least, 
protest against the implication that we are dismayed by the 
idea of atomic disintegration. Quite the reverse. I believe 
the idea of the complexity of the chemical elements has been 


‘steadily growing, and I, for one, must claim to have deprecated 


for many years past the idea that the 69 elements were as rigid 
and unalterable as the Thirty-nine Articles. It is true, no doubt, 
that the long experimental struggle with Prout's hypothesis 
tended to a negative result, but that was only one line of attack 
on the problem of the complexity of the elements. Now, when 
an affirmative result appears from another line of attack, I find 
nothing whatever in it to dismay a chemist. The idea of a 
chemical atom being composite is entirely welcome and hopeful 
to us; itdoes nothing whatever to disturb what has been done 
either in practical or theoretical chemistry ; it gives the prospect 
of explaining much, hitherto unexplainable by the doctrine of 
simple atoms. The physicists seem equally satisfied, unless it 
be that some of them find difficulty in ascribing so large an 
energy content to the atom as is required by the theory. 
Why they seg such a difficulty I am unable to understand. 
But, anyhow ti cannot be justly said that there ie any prima 
facie reason from the chemical side for any distrust of an 
explanation of radio-activity based on the spontaneous 
disintegration of a complex atom. The hypothesis in the 
hands of Mr. Soddy affords in the book before us an intel- 
ligible and fascinating explanation of the phenomena, and it 
is, moreover, the only hypothesis yet advanced to link the 
experimental facts together. 

It must not be inferred, however, that the book is wholly 
involved with the hypothesis in question. The earlier part is 
a very clear exposition of the history and the experimental 
facts of the subject, and it is not until the eighth of the 12 
chapters is reached that the doctrine of atomic disintegra- 
tion appears. This earlier part of the book is easy reading 
on the whole, but the nature of the phenomena at times pre- 
cludes perfectly simple language. When we are told that in 
the case of imparted activity we measure the tons produced 
by the %s produced by the matter causing the imparted 
radio-activity which is produced by the emanation which is 
produced by radium,” we fully agree with the author in saying 
that “the number of the steps involved in the production of 
the phenomena observed is one of the initial difficulties of the 
subject.” It is, in fact, a sort of new house that Jack built, 
with the additional difficulty to the memory, that the suc- 
cessive differences are much less marked than those of the 
dog, the cat, the rat and the malt, and that each destructive 
incident may be accompanied by one or more capricious a, 8 or 
y incidents of radiation. The table of metabolons of radium 
given on p. 146 shows seven stages of disintegration. It seems 
a good deal to ask that one shall accept four kinds of matter 
causing “imparted activity, one transition being unaccompanied 
by any radiation at all. Yet, one is bound to admit that, 


if the law of the rate of change of activity is universally 


applicable, the evidence for the existence of the non-radiating 
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change is satisfactory so far as it goes. It is here that the 
greatest strain is put upon the disintegration hypothesis. As 
Mr. Soddy points out, if a non-radiating sub-atomic change 
can be established for radium, there is no reason to deny such 
changes for all known elements. Disintegration might thus be 
regarded as a normal state of atomic affairs, discernible only in 
the extreme cases where it is accompanied by radiations. 

It is quite unnecessary for me to attempt to summarise the 
contents of Mr, Soddy’s book. It will suffice to say that it is 
admirably planned and admirably written, and that he has 
succeeded fully in his endeavour to enable the reader to feel 
the clearness of aim which he attributes so appreciatively to 
Prof. Rutherford. The book conforms to the primary require- 
ment of satisfactory work—that its author should be imbued 
with his subject and should write from the fulness of know- 
ledge. Herein it differs most wholesomely from the mere 
compilations that form the bulk of scientific literature. It will 
be especially welcome to chemists, as it is written by a chemist, 
but it is suited to ail readers who have a moderate knowledge 
of physics and chemistry and desire a connected account of 
radio-activity. 

The book concludes with a chapter entitled ** Anticipations." 
Reflections would, perhaps, have been a better word, for we 
find in this chapter an interesting discussion of the bearing of 
radio-activity on a number of known problems rather hai 
a prediction of the particular solutions these problems will 
receive. Nothing more could be expected or would be wise. 
One thing Mr. Soddy does not tell us, and that is how far 
the disintegration theory is now favoured by Continental 
workers. Has the definite proof of the production of helium 
from radium brought them over to the theory ? 

In concluding this notice, I may allude with great satisfac- 
tion to the fact that the most active workers in the science of 
radio-activity are young, and I may express the fervent hope 
that their activity may not follow the radio-active law and 
show a rate of decay in a geometrical progression with the time. 

ARTHUR SMITHELLS. 


THE SPEN YALLEY LIGHT RAILWAY ACCIDENT 
AT DEWSBURY. 


A report has just been issued by Major Druitt as the result 
of his inquiry into the collision between a tramcar and various 
vehicles which occurred on May 20th, in Halifax-road, Dews- 
bury, on the Spen Valley Railway. Major Druitt says :— 


The car in question, No. 7, belonging to the Yorkshire (Woollen Dis- 
trict) Electric Tramways, was a four-wheeled double-decked car with a 
top cover, fitted with the usual hand brakes, Spencer ‘' Scotch” brake, 
and the Westinghouse magnetic slipper brake. The controller was of 
the H. D2 Brush pattern, and the car was also fitted with the Tidswell life- 
guard. Up totwo days previously to the accident it had been in the 
repairing shops having new wheels fitted, but was completed on May 18th, 
and taken out for a trial by the shed foreman, who found it in good order. 
Accordingly, it was put into service on the 19th, and was in use 
all that day. and both motormen in charge reported it in good 
order. On the day of the accident it was taken out at 12:10 p.m. by 
driver Stead, who took it a complete journey from Dewsbury to Cleck- 
heaton and back, and started on the second trip at 1:30 p.m., and it was 
on the return journey from Cleckheaton to Dewsbury that Stead lost con- 
trol of the car, which ran away down the steep hill into Dewsbury, first 
colliding with a waggon of mineral waters opposite the Bath Hotel, and 
subsequently some way further on with a cart, after which, leaving the 
rails, it ran on to the opposite pair of rails, colliding with another car 
from Birkenshaw in the Market Place, Dewsbury. Three passengers in 
the runaway car were injured and one in the Birkenshaw car. 

Both driver and conductor of the runaway car and of the Birkenshaw 
car were injured. The driver of one of the waggons damaged by collision 
was also injured. The gradients of Halifax-ioad are in places very 
steep, but the rails were quite dry at the time of the accident. Stead 
came down the Shoulder of Muiton Hill (part of which is a gradient of 
1 in 8) with the Westinghouse brake, and also the next steep gradient, 
and then made two stops without any trouble. He states that when he 
started from Oxford-road the Westinghouse brake acted very well at first 
while the controller handle was on the seventh, sixth and fifth brakenotches, 
but when he moved it on to the fourth notch, so as to get less braking 
effect, the car suddenly shot away, and that afterwards he could not 
control the car, though he put the controller handle back to the seventh 
notch, when the maximum braking effect should have resulted. The car 
continued to gain speed, and seeing a waggon on the track a little way 
ahead. he applied the Spencer Scotch " brake, which should have had 
the effect of & violent check on the speed of the car, but no effect resulted. 


As a last resort he states he tried feeding tho motors in parallel, with the 
power handle in the reverse position, and the current cut off by throwing 
over the canopy switch, also without result, and that the controller 
handles were in this position when the first collision with the waggon 
at the Bath Hotel occurred. This is about 285yds. beyond Oxford-road. 
Stead states that by the first collision the front of his car was wrecked, 
and the controller and hand brake spindle bent back and rendered 
useless, so that he could do no more, and that when near the railway 
bridge, 300yds. further on than the hotel, he fell off tne car while 
releasing his foot from the controller, which had jammed it. The speed 
of the car was estimated by witnesses at about 30 miles an hour at the 
time of the first collision. 

By the final collision in Northgate the controller was thrown into the 
street, so it is impossible to draw any conclusions from the positions of the 
handles, which were bent and had evidently received blows. Their actual 
positions when found were such that no braking effect would have resulted, 
but it would be unfair to assume that they had been left by Stead in those 
positions. When the controller was put back into the body of the car 
and two broken connections made good, the car could be driven, and 
nothing was found to be wrong. I saw the car in this condition and 
nothing was then wrong with the Westinghouse brake. Taking all the 
evidence available into consideration, I think what probably happened 
was that Stead let the car go too fast after leaving Oxford-road—i.e., 
when he put the controller handle to the fourth notch of the Westing- 
house brake, and just then catching sight of the waggon foul of the line 
at the Bath Hotel (which is only 285yds. from Oxford-road on a very 
steep gradient, partly 1 in 9), put back the controller handle to the seventh 
notch, and not getting the immediate braking effect expected, at once 
applied what is known as the electric Scotch " brake but this, when 
applied at the high speed which the car had then gained, has the effect of 
skidding the wheels for a short time, and the car does not check its speed 
at once, and feeding the motors in parallel with the power handle 
reversed and the canopy switch thrown off has a similar effect, though 
not so great. In each case Stead, in his anxiety to stop the car before 
colliding with the waggon, probably did not allow sufficient time for 
either brake to take effect, and after the first collision he did nothing. 
He says the reason for attempting nothing after that happened was that 
all his gear, including the spindle of the hand brake, was bent, but there 
is the evidence of witnesses throwing doubt on this. If the hand brake 
was still available Stead could have reduced the violence of the second col- 
lision very considerably, even if he could not have stopped the car, had he 
applied it, but it is impossible for anyone to say for certain in what con- 
dition it was with the exception of Stead himself. As far as can be 
judged, the car was in good order at the time of the runaway and had 
nothing wrong with the brakes. There is practically no doubt about 
this. I think the bad accident was caused by Stead’s anxiety to prevent 
the first collision with the waggon at the Bath Hotel, and after that he 
lost his head and could do nothing. As before pointed out in accident 
reports, a much higher standard of training is required for men who are 
put in charge of electrically worked brakes than for those who have to 
use purely mechanical brakes, because in brakes of the first nature the 
men, as a rule, do not understand how and why the brakes act, and if, 
in an emergency, they do not at once get the braking effect 
desired or expected, they at once jump to the conclusion that the 
Westinghouse brake has failed and begin to try the effect of another 
brake without giving the necessary time for the first brake to act, with 
the result that the car runs away. The whole affair is a matter of 
seconds, and it requires the greatest knowledge of, and confidence in, the 
mechanism employed for a man to wait even a few seconds for the brake 
to take effect, while he is rapidly approaching an obstacle in his track, 
without thinking that something may have failed and acting on the 
impulse in a wrong manner. 


HIGH-SPEED ELECTRIC RAILWAY EXPERIMENTS 
ON THE MARIENFELDE-ZOSSEN LINE.* 


BY ALEXANDER SIEMENS. 
(Concluded from page 392.) 


The trial runs were started on June 23, 1902, with 7,250 volts., 
and this voltage was gradually raised until the locomotive success- 
fully pulled a trailer on June 26th with just over 10,000 volts. Some 
of the details of the measurements taken during these runs are 
given in Table C. It is at once apparent that the efficiency of the 
locomotive is much greater than that of the cars at the trials in 
1901, for the reason that its motors were working nearer to their 
rated output. Another reason is the absence of a transformer, 
so that a comparison at an output of 400 n.r. shows that the 
locomotive required for this, at 10,800 volts and cos 9 — 0:85, an 
average current of 19 amperes, while the cars at 6,300 volts and 
cos @=0°5 consumed about 53 amperes. The losses in the con- 
ductors along the line are therefore 2kw. in the case of the 
locomotive and 17kw. in the case of the cars. 

In conclusion, the report considers that the trials have proved the 
possibility of building motors for three-phase currents of 10,000 volts, 
used direct without transformers. It is mentioned that the motors 
and the gearing have worked without giving any trouble up toa 


* Paper read before the Institution of Electrical Engineers on May 26th, 
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Table C. Huns, at Constant Speed, of Three-phase Locomotive with one Trailer. 


Average value Average power | Weight of 


| . Weight of Time of ; Average at feeding point. 
J D ene [Run No. No. of periods train in measurements 5 km. enum (see of cos 5 at feeding trailer in 
e POE POR; tons. in secs. | per hour. Amp. Volts. | Kw. calculated. point. | kg 
22 || L 30 ^ 52935 — 810 | 70 10-0 7.250 76 0:60 , 
II. | 80 32.25 240 70 110 7,200 105 0-75 M ea } 12,250 
24 I. 80 51-68 390 | 65-70 95 7.200 71 0-59 | -i24 m. | 17,680 
II. 30 57-68 350 | 65-70 150 7,150 137 0:74 = is , 
25 I. 40 52-95 790 | 86 12-0 8200 136 | 0:79 At 8km. hr. 
II. 40 52-25 800 86 18:0 , 8,00 222 0 86 ise. 0 
III. 40 52 25 760 86-88 13-0 8,250 150 0-81 20 , 
| IV. 40 59-95 890 : 86 18:6 8,150 226 0-86 1 LE 
26 I. 47 70 75 410 101-102 20:5 10.650 322 0:8 | 
II. 47 10°75 — 390 102 18-5 10,850 286 0985 At 102km, tr "mm 
III. 47 70°75 340 101:5-102 18:0 10,770 2070 0-81 EIE , 
IV. 41 70-75 360 101:5-103 19-0 0-82 = R 


10,770 290 


and that the working without trans- 
‘formers makes it possible to reduce the weight of the high-speed 
cars from 92 tons to 76-78 tons, an achievement which will materially 
diminish the cost of working and the wear and tear of the permanent 
way. In the interval between the experiments of 1902 and those of 
last year, the permanent way of the line was renewed throughout, 
and now it is equal to that of a German first-class main line. The 
rails are 12 metres long, Vignoles pattern, standard profile 8; they 
weigh 41kg. per metre, and are supported by 18 sleepers bedded in 
stone ballast. As a matter of precaution, guard-rails were added all 
along the line, but it was evident, when they were carefully 
examined after the trials, that even at the highest speeds their 
service had never been required. Owing to the losses in the feeder 
and to the reduced speed of the generating sets, the acceleration 
could not be raised beyond 0°15 to 0°18 metre per sec., although the 
motors on the cars would have been capable of developing more 
power than they actually did. The bogies of both cars were altcred 
im accordance with the experience gained in previous trials, as 
requested by the syndicate. In the * A” car the switching arrange- 
ments were altered so that the motors can be started one after the 
other instead of simultaneouslv, and further ventilation for the 
motors has been provided. The electrical arrangements of the “S” 
car remain exactly as they were made in the first instance; the 
motor casing, however, is now supported by springs from the bogie- 
frame, so that only the rotating part of the motors remains rigidly 
fixed to the axle. 

An arrangement for measuring the turning moment by means of 
registering the pressure exerted by the casing on a piston working 
an oil manometer has been added to one of the motors of the S" 
car, and also devices for diminishing the pressure on the brakes 
with diminishing speeds. All the exhaust openings of the Westing- 
house brakes have been united by a common pipe on which two 
exhaust valves are fitted. One of these can be manipulated by the 
driver and the other is under the control of an electrical contrivance, 
the circuit of which is closed automatically by a pendulum weight 
when the retardation exceeds a certain rate. These additions had 
been found necessary as the pressure on the brake blocks at the 
highest speeds had to be equal to 200 per cent. of the weight of the 
car, which at lower speeds would skid the wheels. For both cars 
the collectors were modified by dividing their horizontal arm into 
three parts, connected by springs, with a view of diminishing as 
much as possible the weight of the part receiving the blows caused 
by irregularities of the conduetors and damping their effect further 
by sub-dividing the mass which has to be accelerated. In addition, 
the balancing wings which counteract the pressure of the wind on 
the collector arms were reconstructed with great care. A model of 
such a collector, kindly lent by Messrs. Siemens and Halske, is on 
the table. 

With regard to the general arrangement of the electrical outfit, 
the running of the cars at high speeds showed that the weights 
have to be distributed symmetrically on both sides of the car, in 
order to prevent excessive swaying. For this purpose balancing 
weights had to be added in the A car because the transformers 
had not been placed exactly symmetrically in the first instance. 
The actual runs began on September 15th with the S" car, on 
which day a speed of 150km. was reached, and the improvement in 
steadiness owing to the alteration of the bogies was most marked. 
During the following days the speed was gradually increased in the 
manner laid down in the original programme, until on October 6th 
a speed of 201km. per hour was attained with a current of 46 periods 
and 14,000 volts. It should be noted that in the curves with a 
radius of 2,000 metres the speed of the cars was restricted to 165km. to 
170km. per hour, so as to avoid any danger. This point is in so far 
important as it shows that most of the existing main lines would 
be unsuitable for speeds greatly exceeding those of the present 
iraffic. 

One of the engineers, who was in the 8 car during the run, 
gives the following details :— 

After examining the car and all the apparatus, the current was 
turned on until each of the motors was supplied with 350 amperes, 


speed of 100km. per hour, 


| 


corresponding to 2,800kw. for the car. The feeding point, about 
lkm. distant, was passed at the speed of 80km. per hour; 2km. 
further. 120km. per hour was indicated; and at the first curve 
of 2,000 metres radius the speed was 170km. ; Mahlow, 7km. from 
Marienfelde, was passed at l85km. per hour. Still the car is 
running quite smoothly, and all measurements can be noted down 
with greater comfort than in an ordinary express train. COUPE 
the power at 2,800kw. the last resistances are gradually cut out an 
the speed increases to 195km. per hour. Suddenly a sounding blow 
is heard against a window of the driver's cabin. It is no mishap to 
the car, but a bird is killed which has been overtaken by the car. 
At last, 1km. before Rangsdorf, the indicator passes the 200km. per 
hour mark, and for the space of another kilometre this speed is 
maintained, with an expenditure of 1,400kw. "Then the brakes have 
to be applied, so that the car enters the second curve of 2,000 metres. 
radius with a speed of 165kin. and arrives at the terminal station of 
Zossen eight minutes after leaving Marienfelde. An examination 
of the car shows it to be in absolute order, its front covered with 
bees, gnats and other insects, which appear asif smashed by a heavy 
weight—naturally, as the air-pressure rose to 210kg. per square 
metre. The recording speed indicator showed that the maximum. 
speed had been 200:8km. per hour." 

After this memorable run further systematic measurements of air 
resistance, retardation, &c., were made, and the “A” car also 
began running. It made a record of 2102km. per hour on 
October 28th, with a periodicity of 47:5 per second, all restrictions 
as to speed in curves being suspended on that occasion. During 
this run the car swayed so much that one of the conductors was 
broken and fell by accident on the foot of an official. The earthing 
device acted, however, so promptly that the man received no electric 
shock whatever. On the same occasion one of the transformers in 
the generating station was slightly damaged and in consequence the 
syndicace would not allow more than about 45 periods per sec. for 
the subsequent trials. 

Table D gives a summary of the most notable runs, comparing 
the theoretical speed, which depends on the number of periods, the 
diameter of the wheels and the number of poles (three pairs), with 
the actual speed, from which the slip can be calculated. The slip of 
the motors in the * S" car was uniformly 2:8 per cent., so that it 
would have run up to 217:6km. per hour if it had been supplied 
with currents of 47°5 periods per sec. It is, however, of no- 
great moment whether a few kilometres more or less were accom- 
plished by one or the other car; the important fact has been 
successfully demonstrated that trains can be constructed and 
worked by electricity at about double the speed of the present 
express trains, on a permanent way not materially differing from 
that of a first-class main line, except that it would not be safe to. 
allow curves having a smaller radius than 2,000 metres in parts of 
the line where the trains have to run at full speed. In most cases- 
it will, therefore, be necessary to build special lines for high-speed 
working, and no general rule can be established whether it would 
pay to do so. Although the experimental cars carried transformers 
and were equipped with three-phase motors, there is no necessity 
that these features should be repeated in future. The trials of the 


Table D.— High-speed Runs. 


| Periods. Corresponding speed Max. speed | 
persec. y. 1˙25 x 1 3,600 
Poo 3 


Slip 


Date, | . 
p». aene FORE „-V Vi / v. 


1903. Car. 


| Km. per hour. Km. per hr. Per cent. 
Oct. 28 | A | 47°5 293-84 210-2 6:0 
Nov. 1 A | 453 213:94 1960 ' 8:4 
i S | 453 213:94 208:0 — 2:8 
Nov. 17 A | 402 189-4 | 1820 | 400 
S | 40:2 189-4 |, 1840 | 28 
Nov. 25| A | 455 213-5 204 7 3-9" 
S | 455 213˙5 2073 | 2˙75 


* The strength of the soda solution in starter had been increased. 
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Table E.—4Average Value of Measurements taken during Acceleration. 
perds | | | At coll f Wind 
or ce Acceleration. i LE At feeding point. t collectors of car. ind. 
Date, 1093. datum. | ien E 8 gp | 
€——— ͤ —. . Sues rus — 94 POTERE — —'. — — 
inan Time |Distin| Av. Km. d. K. | Kw.- Direc- | Velo- 
—— aaco metres | FAE, | hrs. Amps. Volts. | Kw. | Amps.| Volts. | Kw. Cos 9. hours. =? tion. | city. 
eo a Oct. 28 | 48:14 | 860 | 13,450 | 0:162 | 210:0 48 | 13820 | 10,401 .. | 132-0 | 10,110 2, 040 2050 | 2,770 E. 1:6 
Š a Nov. 12 | 40:05 893 | 12,580 | 0:123 |1740 40 | 112:0 | 9,840 1,570 | 112:0 | 9,000 |1,440 162:0 ! 1,960 W. 48 
Sa „ 14|4814 220 | 5,880 | 0-197 | 1560 36 | 1180, 8,910|1,420 | 118:0 | 8,910 | 1,390 98:0 | 1,890 E. 8:5 
z b „ 17 | 48°14 360 | 10,100 0:134 1740 40 | 146°0 | 8,750 | 1,840 | 146:0| 8,670 | 1,760 186°0 | 2,320 | S.S.W.| 3:2 
qe» 20 | 48:14 270 | 8,540 0:185 |180°5 40 |1260 | 9,925|1,650 | 1240 | 9,810 | 1,590 126:0 | 2,160 | N.N.E.| 2:6 
ma „ 20 | 48°14 280 | 8,520 |0178 | 180°0. 40 | 1180 | 9,850 | 1,600 | 117:0 | 9,705 | 1,570 181:0 | 2,140 | N.N.E.| 2:6 
Sec „ 25 | 40°05 365 12,280 0-154 | 205°0 46 | 126:0 | 10,980 1,935 126:0 | 9,840 | 1,760 186°0 | 2,890 || S. W. 3:2 
‘bo Oct. 23 | 40°05 374 | 14,250 | 0'153 |206:0 46 |, 184°4 | 12,015 | 2,820 | 134:2 | 10,160 | 2,180 220:0 | 2,900 ||8.8.W.| 4:9 
= » 26 | 40°05 410 | 12,450 0:123 |180:0 40 | 113:5 | 9, 380 1,520 | 112:8 | 8,050 1.415 161:2 | 1,925 | 8.E. | 3°3 
= b Nov. 18 | 48:14 ' 350 | 10,050 | 0:114 | 162°0 36 | 1252 9, 120 1,650 | 124:8 | 8,900 | 1,572 152:6 | 2,135 E. S. E. 8:3 
e „ 18 |4814| 230 6, 280 0:196 || 162-0 36 | 1200 | 8,865|1,525 | 119:5 | 8,730 1,490 95:2 | 2,020 E. S. E. 8-8 
of » 25 | 48°14 | 400 | 15,100 0:145 | 209°0 46 | 134:3 | 10,630 2,090 134-0 | 10,240 | 2,010 223°0 | 2,730 || S.W. | 3°2 
H „ 26 | 48:14 265 | 7,595|0178 |1700: 40 11559, 190 1.530 | 1140 | 9,000 1,490 109:6 | 2,080 || S.W. | 5°9 
O „ 26 | 48°14! 280 7,650 ' 0:181 |170°0 40 ' 1180 | 9,040 | 1,550 | 11777 8, 785 | 1,520 | 109:8 | 2,070 || S.W. | 5°9 
a Without bow fitting. b With sleeping car (44,300kg.). c With bow fitting. 
Table F.— Average Value of Measurements taken while Running at Constant Speed. 
Average No. ot At feeding point. At collectors of car. 5 5 
Date, 1903 speed. periods — — Mus E 55 „„ 
Km.-hr. per sec. | Amps. | Volts. Kw Amps | Volts. ' Kw. Cos . Hi. p. Per run. | Average. 
í aQct. 22. 172-5 40 100-0 9,855 1,335 1000 9,360 1,285 0:795 1,745 | 1.889 | - 
AT n 24.. 1775 40 97-0 | 10,490 | 1,320 96-0 10,035 1,045 0-680 1,420 l 1,168 "s 
a Nov 14.. 163-0 i 86 85:0 9,640 | 1,085 84-0 | 9,180 955 0715 1,320 1,114 ] 1.074 
8 a „ 14.. 1685 36 81˙0 9,460 980 800 9,110 935 0:740 1,270 | 1,034  ' i 
5b „ 17.. 1750 40 109-0 9,870 | 1,576 108:0 : 9,360 1,460 0-835 1,985 | 1,496 | 1.544 
Sb „, 17.. 1085 40 113-0 | 9,670 | 1,590 (113) 9.300 1,450 0-800 | 1,970 | 1.589 j , 
a. „ 19.. 178-5 40 94-0 10,400 | 1,250 92-0 | 10,080 1,205 0:758 1,640 1,263 2s 
„ 4 „ 20.. 1820 40 93-0 | 10,930 | 1,170 89-0 10,560 1,080 0:655 1,470 1,363 \ 1.314 
8 d „ 20. 1800 40 92:0 | 10,700 | 1,240 91:0 | 10,275 1,185 0:733 1,610 | 1,265 : 
(€ „ 20.. 1820 40 98-0 | 10,500 | 1,350 90-0 10,200 | 1,160 0:730 1,575 ' 1,511 1435 
. Ve „ 20.. 1810 40 94:0 | 10,300 | 1,300 93-0 9,900 ' 1,230 0:780 1,610 1,360 \ , 
eOct. 26..  180:0 40 103:1 9,630 | 1,425 102:1 | 9,000 | 1,380 0:860 1,875 | 1,535 ds 
Í b Nov. 13. 163-0 36 | 1028 | 9,600 | 1,382 101:8 9,000 1.269 0:800 , 1.720 1.322 J 13325 
| b „ 13.. 161-0 36 | 109 9,200 | 1,450 108-0 8,000 | 1,880 0857 1875 1.329 ' 
Ae o» 18.. 1650 | 36 86:0 | 9,700 | 1,060 854 | 9,310 1,000 | 0-724 1.355 1164 ì 1159 
we „ 13.. 1650 | 36 | 832 9,600 | 1,065 83-0 9,100 ' 1,010 0:770 1,372 . 1,155 Í 
de n 14. 1650 36 880 | 9,400 | 1,100 87-4 8,900 | 1,040 , O770 | 1412 ` 1,203 1.146 
S € „ 14.. 1650 36 83:0 9,440 | 1,080 82:4 9,000 1,000 0:777 1,355 1.089 J : 
e e , 23.. 1688 36 85:4 10,150 | 1,100 83°5 9,700 1,040 0:740 1,412 1,287 . 88 
Se , 23. 1680 36 84:5 ! 10,100 | 1,080 837 | 9,600 1,020 0730 1,385 | 1,250 "T 
85 e „ 26.. 1720 36 87˙4 | 10,250 | 1,140 809 9,420 1.080 0°762 1,465 1,179 1.256 
8 e „ 26.. 1715 36 90:0 10,000 | 1,185 89°5 9,506 1,145 0:776 1,555 1,334 \ i 
e „ 26.. 1715 36 87:0 10,050 | 1,125 86:5 9,540 1,070 0:750 | 1,453 1,166 1.254 
e „ 26.. 1710 36 88:5 9,800 | 1,180 88-0 9,300 1,140 0:805 | 1,550 1,343 | wr T 
e „ 26.. 1715 36 8956 9,900 1.090 84-2 9,350 1,050 0:770 1,425 1,140 1.252 
e „ 26.. 1705 | 36 92:0 9,640 | 1,210 91:5 9,060 1,170 0:810 , 1,590 | 1,365 \ à 
a Without wedge-shape bow fitting. b With sleeping car (44,300kg ). c Without bow fitting. d With bow fitting. e Car by itself. 


locomotive in 1902 have shown that motors can be built for working 
direct with eurrent of 12,000 volts, and the 1886 patent foreshadows 
the possibility of using induction motors with single-phase currents, 
80 that only one overhead line is required when the running rails 
are used for the return. 

From the official report of last year's trial the Tables E and F 
have been compiled, giving data during acceleration and during 
running at constant speed. It was found that an ordinary express 
car could not be used as trailer at speeds exceeding 180km. per 
hour owing to excessive swaying, demonstrating the necessity of 
having a long wheelbase for the bogies and a symmetrical distribu- 
tion of weights so that all wheels carry equal parts of the weight. 
Retardation experiments confirmed the formula previously found 
for the determination of air resistance, P 20:005 V, but it was inci- 
dentally mentioned by Col. v. Scheve that for calculating the 
resistance of the air to projectiles the artillery officers used & 


formula of Newton's: P= F V?, ın which A is the weight of a 


cubic metre of air and V = velocity in metres per second. Taking 
the average value of /A21:298 and expressing the velocity in 
kilometres per hour, Newton's formula becomes P=0:0051V?, 
which agrees remarkably well with the formula deduced from the 
experiments. In concluding their report about last year's trials, 
the syndicate congratulate all those concerned on the successful 
achievement of the original problem, and they announce their 
intention of continuing the trials in order to test the endurance of 
the various apparatus and to investigate the question of employing 
single-phase motors. As the generating station at Oberspree is at 
present so overloaded that no current can be supplied to the Zossen 
line, the syndicate are investigating at present projects for 


establishing actual high-speed lines. They give, as an appendix to 
their report, such a project for a line between Hamburg and Berlin, 
but time will not permit to go into that subject to-night. 

It would, however, be very ungrateful to conclude this Paper 
without expressing to the syndicate and to the firms who carried 
out the trials the warmest thanks for their kindness and liberality in 
placing the results of their work at the disposal of this Institution. 


SOME PROPERTIES OF ALTERNATORS UNDER 
VARIOUS CONDITIONS OF LOAD.* 


BY A. F. T. ATCHISON. 
(Concluded from page 389.) 


SOME WavE-FORM EFFECTS IN SYNCHRONOUS MOTORS. 


The assumption that the E.M.F. wave-forms of alternators are 
sinusoidal, or even approximately so, 1s often too far from the truth 
to be made when considering many of the secondary and more 
abstruse phenomena which may occur in alternating-current circuits. 

A case which is met with in practice is that of a synchronous 


motor or converter having a different open-circuit E. M. F. wave- 
form from that of the generator driving it. 


The accompanying illustrations show the wave-forms of current 
taken by a synchronous motor whose open circuit E.M.F. wave- 
form differs considerably from that of the generator driving it. 


* Abstract of a Paper read before the Birmingham Local Section of the 
Institution of Electrical Engineers on April 20th. 


THE ELECTRICIAN, JULY 8, 1904. 


Fig. 82 being that of the generator, and Fig. 2 that of the motor. 
The generator was the 12kw. single-phaser by Fuller-Wenstróm 
with revolving armature (machine D previously referred to), 
having four slots per pole, and giving the somewhat remarkable 

i wave-form shown. The machine used as the synchronous 
motor was a smaller machine of the Fynn inductor type—in reality 
a 1 with two slots per phase per “armature pole" (the 
number of inductors being naturally half that of armature coils of 
each phase), but with one phase entirely unused throughout the 
tests—of 5kw. output as a 2-phaser or 24kw. as single-phaser (the 
machine A" mentioned above). This arrangement gives us an 
example of a synchronous motor driven by a generator of con- 
siderably larger capacity, and neither of the machines giving sine 
waves of E.M.F. 

The oscillograms, Figs. 35, a to j, show the form of P.D. and the 
controlling current when the motor was running light under different 
degrees of excitation, Fig. 35 f being the condition when the motor 


(b) 


(g) 


(i) Q) 
Fic. 35. 


exeitation was such as gave rise to the minimum value of controlling 
current—4i.e., the lowest point on the V" curve. The current in 
this case was practically identical in form to that obtained after 
sychronising, but before cutting off the driving power from the motor 
—that is to say, the controlling current of the two machines running 
in parallel unloaded. It may be mentioned that the generator was 
driven throughout by a direct-current motor, so that no periodic 
fluctuations of driving torque occurred. On throwing off the belt 
from the synchronous motor (thus mechanically disconnecting it 
from a second D.C. motor which had been used to run it up to 
synchronism) and gradually weakening its field exitation, the current 
wave undergoes the remarkable alterations shown in Fig. 35, f to 
a, becoming more and more lagging in phase. On gradually 
strengthening the excitation (thus working along the other side of 
the V curve) the current wave again undergoes striking changes in 
form and develops an increasing lead in phase (Fig. 35, f to /). 

It will be noticed that the open-circuit E. M.F. wave-form of the 
motor is completely obliterated throughout, the wave-form of P.D. 
across the terminals being that of the larger machine (in this case 
the generator) throughout. 
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On interchanging the two machines and running the larger one 
as a synchronous motor from the small one as generator, this was 
still found to be the case, the E.M.F. wave-form of the smaller 
machine never being at all discernible; this would result from the 
reactive effect of the saine armature current on the field systems 
being relatively much more powerful in the case of the small 
machine than the large one; and, further, the ratio of armature 
turns to field coil turns being 1 to 120 in the large machine, as 
compared with 1 to 48 in the small machine (or 1 to 96 if we 
consider the field to be reacted upon by only half the armature 
coils in the inductor type of machine). ` 

As an example of a synchronous motor of about the same output 
as the generator driving it, are shown Figs. 36,a to f. The inductor 
machine described above was run as a synchronous motor driven 
by a generator whose open-circuit wave-form has been shown in 
Fig. 17. This machine (the E.C.C. machine C) is in reality a 
3-phaser, but was only used as a single-phaser in these experi- 
ments. Since the armature was star-connected there is an absence 
of the harmonic of triple frequency in the E.M.F. wave, which is, 
in fact, nearly sinusoidal except for the high frequency ripples ” 
produced by the armature slots. Fig. 36, a shows the P.D. and 
current waves when the two machines are running in parallel and 
unloaded. The P.D. wave-form is then intermediate between those 
of the two machines individually, as would be expected from the 
fact of the machines being about of the same size and both normally 
excited. On gradually reducing the exditation of the synchronous. 
motor (the inductor machine), the wave-forms undergo the modifi- 
cations shown in Fig. 36, d, c, b, successively, the current becoming 


(b) 


(c) (d) 


(e) (f) 


(g) 
FIG. 36. 


more and more lagging and completely changing its form, while the 
P.D. wave approaches more and more to the open circuit wave- 
form of the more strongly-excited machine (generator). If, instead 
of being reduced, the excitation of the synchronous motor be 
increased the waves in Figs. 36, e and f result; the current gaining 
in phase and the P.D. wave approaching more nearly the flat- 
topped wave of the motor E.M.F. (now the more strongly excited 
of the two machines). 

On interchanging the machines and running the inductor 
machine as the generator and the other as the synchronous motor, 
the P.D. wave still approaches the form of the more strongly- 
excited machine (Fig. 37, a, with motor under-excited, and Fig. 37, 5, 
with motor over-excited). If, instead of running light, the motor is 
mechanically loaded, the wave-forms are more distorted, Fig. 38, a, 
showing the inductor machine as motor under-excited and Fig. 38, 5, 
the waves with the motor loaded to the same extent, but over- 
excited. The current is, of course, more nearly in phase with the 
P.D. owing to the power component which is required under load. 

Similar examples of change of wave-form may be obtained in 
almost endless variety by altering the load and excitation. 
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At any instant the current will be determined by the difference 
between the P. D. impressed across the motor terminals and the 
complete counter E. M. F. induced in the motor armature, or at any 


Ve 


instant ~=-——-. Now, if the generator is considerably larger 


than the motor the value of v (if the line itself is non-conductive) 
will practically be that given by the open-circuit wave-form of the 
generator. The total E.M.F. induced in the motor armature, how- 
ever, is due to a variety of causes. First, there is the E. M. F. due to 
the motion of the conductors across the existing field. This fixed 
distribution, however, is not that which exists when the machine is 
run on open circuit, but is modified as a whole by armature reaction, 
the extent of the modification and distortion depending upon the 
general angular relation of current wave and position of field poles 
in space—that is, on the general phase of the current and open 
circuit E.M.F. waves (these being, in general, of different forms, 
cannot be considered to have a definite angle of phase difference). 
"There is, further, the E.M.F. induced in the conductors by the rise 
and fall of armature leakage flux or E.M.F. of true self-induction. 
This E.M.F. will be of a complex nature, but at any instant is 
dq (Lo / at, where L is the coefficient of leakage inductance of the 
armature at the instant considered. This inductance, however, is 
not constant, but is a function of the time (being dependent upon 
the relative position, in space, of armature coil and field pole) and, 
to a certain extent, of the current strength itself. 

Since the current itself is in general a complicated periodic 
function of the time, it is clear that the leakage self-inductive 
E.M.F. may readily undergo great modifications by altering the 
working conditions of the motor. Further, any irregularities or 
harmonies in the current-wave are intensified in its time-rate of 
change, and hence, even if the inductance were constant and not a 
function of the time, the self-inductive E.M.F. would be of an 
extremely irregular form. In the case of a single-phase machine, 


Fic. 37. 
(2) (b) 
„* 
(a) (b) 
Fic. 38. 


-the effect of armature reaction is pulsating in character, being of 
double the fundamental frequency, but in a polyphase machine the 
resultant effect is nearly constant, and hence the resultant field 
remains modified as a whole by the reaction of the armature 
. currents, the extent of the modification depending on the general 
phase of the current- wave. 

As previously pointed out in connection with armature reaction 
in alternating-current generators, the leakage-flux combines with 
the mutual flux to produce a resultant flux which induces the 
complete E.M.F. in the armature conductors, although for the 
purpose of ahalysis it is more convenient to consider each flux as 
inducing its own E.M.F., and then to consider these E M.F.s to 
combine into a final resultant E.M.F. The effect of altering the 
excitation of the motor is to slightly retard or accelerate the rotor 
until the armature current-wave has assumed its phase-relation 
with the field poles correspondingly to the changed excitation. 
This not only alters the field distortion, and, therefore, the wave- 
form of the corresponding part of the counter E. M. F., but also 
directly alters the nature of the E.M.F. of leakage self-induction, 
since the variations of the coefficient of inductance will occur while 
the time-rate of change in the current is different owing to the 
general displacement of the current-wave. 

A similar effect is produced by an alteration of the load on the 
motor; an increase of load momentarily retarding the armature 
until it assumes in space such a phase as gives rise to the necessary 
torque under the new load. If the maximum limit of this displace- 
ment is exceeded, the machine, of course, falls out of step from 
excessive overload. 

The effects shown above in the oscillograms, Figs. 85 and 86, 
suggest that in the case of machines of different wave-form, con- 
-ditions may exist which would give rise to unsteady parallel 
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running without any irregularity on the part of the prime mover. I 
refer to the flow of power between the machines, which, in the case 
of such irregular current wave-forms, may undergo rapid alterna- 
tions in direction. The wave of power, in fact, being the product 
of the waves of P.D. and current, reverse in direction whenever 
either of these factors pass through zero separately, and will there- 
fore have a number of reversals per record equal to the sum of the 
reversals in the P.D. and current waves. Now, a reversal in the 
direction of the transmitted power—.e., a change from motor to 
generator action in either machine—will be accompanied by a 
reversal in mechanical stress in the machines, which, if of suitable 
frequency, might set up hunting. It will be seen from the above 
oscillograms that a change in the excitation in such dissimilar 
machines may so change the form of the current wave that the 
number of alternations in the power wave may be greatly altered. 
It is, in fact, in accordance with common experience that unsteady 
parallel running may often be improved by an alteration in the 
excitation of one machine, though the effect 1s usually attributed to 
the alteration produced in the time period of the natural oscillations 
of the rotor concerned. 


The following is an abstract of the discussion which took place 
in connection with the Paper :— 


Dr. SUMPNER said it waseasy to give & definition of the power-factor 
of a three-phase system if all the voltages and also all the currents were 
assumed to be equal, a condition which was never exactly fulfilled ; but 
where the voltages and currents differed, he did not think anyone had 
given à definition of the power-factor. Such a definition might be the 
following:—Suppose V to be the voltage between each main and the 
neutral point, or the mean of the three voltages if different. the volt- 
amperes of the circuit could then be defined as the product of V and the 
sum of the three currents in the mains; and the power-factor of the 
system would be the ratio of the watts to the volt-amperes so defined. 
Considerations of this kind, together with the oscillograms given by Mr. 
Atchison, made one very doubtful whether a good deal of the theory con- 
tained in this and other Papers could be looked upon as reliable, the 
more so as & large number of constants had to he determined from experi. 
ence to make the theory work. Rothert's theory concerning ampere- 
turns was an instance. Similarly, though he (the speaker) was very 
much interested in Mr. Atenisóit'* théSry avout two eoefllelents of selt- 
induction of the armature, he thought same the criticism applied to that 
method also. Dealing with the asynchronous generator, he questioned 
the statement made by Mr. Atchison that the asynchronous machine 
has a definite power-factor for every load, and, unless the power-factor 
of the external circuit was adjusted to this value the induction generator 
could not operate." 

Dr. D. K. MORRIS said that Mr. Atchison had suggested that a 
difference of wave-form on two alternators running in parallel would give 
trouble. Was it not just such a difference of ‘‘ effort form ” on the part 
of the prime movers which usually caused defective parallel running ; and 
was it not needed rather to require a certain similarity of effort, however 
irregular, than to specify the uniformity of the rotation of the alternators 
by the prime mover? Not only should the alternators be synchronised, 
but the engines should be in step also. 

Mr. TAYLOR, referring to Dr. Sumpner's remarks on the mixing up of 
the armature reaction and the leakage flux in the armature, said he 
thought Mr. Atchison and those American writers whom he followed were 
warranted in combining the two effects if in practice it was found that 
the results agreed with the theory. Other writers kept the two quite 
distinct, and he (Mr. Taylor) preferred this from the point of view of 
simplicity. 

Mr. MORCOM welcomed the confirmation which the Paper afforded to 
his own view that the engines were not always responsible for difficulties 
in parallel running. 

Mr. ATCHISON, in reply, said that Dr. Sumpner's definition was, he 
thought, the only thing one could mean by the power-factor of an 
unbalanced polyphase circuit. He agreed with Dr. Sumpner that the 
general tendency nowadays of introducing an enormous number of arbi- 
trary coefficients was & weak point, but he thought it was more or less a 
choice of evils. Either you must assume you were dealing with more or 
less ideal conditions, or else it appeared to be necessary to introduce cer- 
tain arbitrary constants. It was perfectly true that an asynchronous 
machine, when started as a motor from a synchronous generator, could 
be loaded as & generator and worked on an external load of any power- 
factor, provided you kept the synchronous machine running with it. This 
synchronous motor would simply take the requisite amount of leading cur- 
rent, and the asynchronous generator would supply the requisite leading 
current; but if the external circuit be inductive the current which the 
asynchronous generator would supply to the synchronous motor would be 
very large in order that the tctal power-factor on the asynchronous 
generator might be the one value which corresponded to that particular 
load. If you cut off the supply from the synchronous machine, the 
induction generator would not operate unless the power-factor of the cir- 
cuit that was left happened to be the particular power-factor correspond- 
ing to the load. With regard to the question of hunting of synchronous 
machines, the oscillograms were shown as being suggestive that hunting 
might occur when the machines were driven with a perfectly uniform 
prime mover. There was no question that it was possible for hunting to 
occur without any irregularities on the part of the prime mover, and he 
put forward the suggestion that it might be due to the difference of the 
wave-forms and, therefore, to the great variations which might take place 
in the fluw of power between the machines. 
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PHYSICAL SOCIETY. 


At & meeting of the Physical Society held on June 24th, Dr. R. T. 
Glazebrook, F.R.S., president, in the chair, a Paper on 


(Chemical Dissociation and Electrical Conductivity,” 

by A. E. Garrett and Dr. R. S. WiLLows was read by Dr. 
Willows. It has been shown by Beattie (Phil. Mag., 1899) that a 
mixture of salt and iodine, when placed on & zine plate and heated, 
gives rise to electrical conductivity, although separately no such 
effect is produced. This is shown to be due to the formation of 
zinc iodide. Following on this, the electrical conductivity produced 
by heating various salts is investigated under different conditions of 
temperature and electric field. A large excess of positive electricity 
is found in nearly every case. 

Mr. SKINNER expressed his interest in the Paper, and pointed out 
that the chief leak did not begin until the iodine was completely 
vaporised. He asked if the ions were produced in the mixture or in the 
gas. Had the authors tried the effect of screening the mixture from the 
-e' ectroscope * 

Dr. C. CHREE remarked on the fact that the authors employed 
formule of the type I at", t representing absolute temperature, under 
circumstances in which n was a large positive number, in one case as big 
as 100. To fit such à formula I must be practically either infinitely 
small or infinitely large, except over a very limited range of temperature. 
He should like some further details as to the method of arriving at 
formule of a type so remarkable physically, and as to the range of 
temperature wherein they were supposed to hold. 

Dr. WILLOWS, replying to Mr. Skinner, said that the effect was still 
produced when the mixture was covered with a metal plate, but they 
had not tried screening with mica. In reply to Dr. Chree, he said that 
their formüla held over a range of 100°C., and that Dr. H. A. Wilson 
had 550 at a similar formula which applied over a range from 200°C. 
to 1. 000˙C. 


A Paper on 
“The Magnetisation of Iron in Bulk,” 

was read by Dr. W. M. THonNTON. The Paper is in three sections. 
The first describes a method of measuring large quantities of 
magnetism by the use of an exploring coil placed around the core 
and an exciting coil in series with a recording milli-voltmeter. 
This was applied to determine the complete loops of magnetisation 
for two rings of cast steel and cast iron weighing respectively 3 ewt. 
and 6 cwt. The results were checked by a quantometer. The second 
section deals with the curves of rise of magnetising currents, when 
the core is solid and when laminated, as affected by the reaction of 
the core currents, and also by the change of permeability during 
magnetisation. A second simple method is given of measuring large 
quantities of magnetism in circuits having a large time constant, suit- 
able for testing dynamo-electric machines. From two curves of rise, 
with the current 1n one reversed, expressions are given for finding the 
total induction in the core and its ratio to the residual magnetism. In 
the last section an example is given of the sudden dip in the curve of 
rise observed only with large cores. The growth of current in a coil 
surrounding a solid circular core is calculated by Heaviside's 
formula, assuming constant permeability. No dip is found in the 
calculated curve, and it is therefore caused by a brief magnetic 
impulse which corresponds to the slip of the molecules at satura- 
tion seen in Ewing's model of the magnetisation of iron. Photo- 
graphs are given showing the direction of flow of eddy currents in 
cores of rectangular section of proportions 1: 1, 1:5: 1, and 2:1. 

Prof. S. P. THOMPSON expressed his interest in the Paper, and, 
referring to the curves showing the rise of the magnetising current, said 
he thought the explanation given by the author was not the only possible 
one. He was not inclined to think that the effect was due to internal 
eddy currents in the core. The fact that the growth of the magnetisa- 
tion current was irregular was well exhibited in separately excited 
dynamos with large field magnets, where the effect could be easily seen 
in the movements of the amperemeter needle. In the author's curves 
showing the rise of the quantity of magnetism in a circuit with the current, 
first with the current direct and then with it reversed, he pointed out 
that a difference would be expected because the core would nut be in the 
same magnetic condition at the beginning of the two experiments. 

Mr. W. H. PRETTY said that the question of magnetisation tests of 
iron and steel in bulk was a very important one. The curves shown by 
the author suggest the possibility of detecting cavities in steel castings, 
as such castings would doubtless give curves differing from those repre- 
senting a truly solid block of the same material cast at the same time 
And subjected to the same after-treatment. It would be interesting to 
have a series of tests on the same block of steel, say, in which each 
process in the manufacture is represented — i.e., as cast after annealing, 
and after the surface-scale or skin has been removed to various depths; 
also after the block has been cut up into slabs or lamine and put 
together again. Referring to the dip in the curves of rise of magnetisa- 


THE ARON PORTABLE METER. 


The Aron portable standard meter has been manufactured in 
order to provide a means of checking the accuracy of consumers’ 
meters in situ. By the use of this instrument the necessity of 
removing meters for testing is obviated and the accuracy of con- 
tested meters may be proved or disproved in position. 

In general principle the meter is the same as the ordinary Aron 
meter, though arranged in a slightly different manner to suit the 
particular class of work which it has to perform. Fig. 1 shows the 
gencralexternal appearance of the instrument and Fig. 2 shows it 
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open. The main points of difference between the standard portable 
and the ordinary type of Aron meter may be noted in the second illus- 
tration, and are brietly as follows :—The pendulums are balanced and 
controlled by springs, which have the effectof making the meter more 
sensitive and independent as to whether it is set perpendicular or 
not, any ordinary table or floor being sufficiently level for testing 
purposes. All connections are on the top of the meter case and are 
ofthe plug type. The meter shown in the illustration is designed 
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tion observed with large cores, Mr. Pretty said it was not unlikely due to for 10 amperes at either 200 or 400 volts, but any capacity up to 


internal mechanical stress and the accompanying strain, and that as it : 500 55 a ve if Similar. the inst ti 
became possible to obtain steel more and more homogeneous such internal | (UU AMI pE CS cun SE A TANBEN OT OTURAR ee pee ee 
molecular changes would become more apparent. ! also suitable for any voltage or combination of voltages, the same 


Dr. THORNTON, in reply to Mr. Pre'ty, said that he was now experi- | meter being equally suitable for 200 and 400 volts either alternating 
menting upon the effect of cutting up a large core into lamin: and then | or continuous Further particulars may be obtained from the 
building up the core again. Gen: ral YZ'cet.i? Co. 
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THE COLLIERY EXHIBITION. 


Brief reference to this exhibition was made on pp. 417 and 452 of 
The Electrician of last week, and we now propose to give a more 
detailed description of some of the electrical exhibits. 

Amongst the many kinds of cables designed for all purposes and 
exhibited by Messrs. W. T. Glover & Co. were some bitumen 
insulated cables, which are said to resist electrolysis completely, 
besides offering great resistance to the chemical action of bad pit 
water, &c. These cables are insulated with a patent bitumen com- 
pound, the outer layer of armour being tinned. Over the compound 
there is a mechanical. protection in the form of tapes, braids, serv- 
ings and metallic or non-metallic armour according to the use to 
which the cable is to be put. Fire-resisting cables were displayed, 
as were also & number of joint-boxes and similar contrivances, 

The Diamond Coal-cutter Co. of Wakefield had 
several electric and compressed air coal-cutting 
machines on view. Their Diamond " standard con- 
tinuous-current disc machine, 19in. high, is designed 
for thin seams ; the depth of under-cut is from 4ft. 6in. 
to 5ft. 6in. at the floor level. A coal-cutter driven by a 
polyphase motor was also shown by this firm. 

Messrs. Ernest Scott & Mountain exhibited a 100kw. 
three-phase generator and several three-phase motors 
ranging from 25 H.P. to 100 H.P. A 30 B. P. 220-volt 
continuous-current motor, running at 400 revs. per 
min., was attached to a three-throw pump, the diameter 
of whose rams was 4in., the stroke being 6in. The pump 
is capable of delivering 50 gallons per minute 
against a head of 800ft. Liquid starting and reversing 
switches were also shown at this stand, as well as 
a coal.cutter of the disc type, driven by a 25 H.P. to 
40 H. p. motor. The overall dimensions of the standard 
machine are,: length 8ft. 6in., width 8ft. 3in., height 
from top of rail 1ft. 2in., total height from floor to top 
of machine, with rails, lft. lOin., ditto, with skids, 
lft. 8in. The frame is made in one piece, being a solid 
steel casting, and is specially designed to present as 
smooth a surface as possible, so that there shall be 
no obstruetion in moving the machine about or diffi- 
culty in freeing it from fall in the roof, should this 
occur. Allthe working parts are totally enclosed, the 
motor and gear with cast steel covers, and the remainder 
with sheet steel plates readily removable. The whole 
of the gearing on the machine, with the exception of 
the projecting pinion and the rack on the cutter disc 
is machine cut, thus producing a maximum of efficiency. 
The bevel reduction gear runsin a bath of oil, the thrust 
being taken up by a ball bearing of ample size. The 
erown wheel is made separately from the smaller bevel 
wheel, so that in the event of renewal being necessary 
to either, this can be done with a minimum of 
expense. All the bearings throughout are of 
extra length, and are lined with white metal. 
Self-lubricating rings are provided, also sight-feed 
lubricators in various positions. A roller bearing is 
employed in the centre of the cutter disc, and is so 
arranged that the disc, which is made in halves, may 
be removed without interfering with the bearing itself. 
This bearing is lubricated by a grease cup and brass 
pipe fixed to the side of the machine. The cutter disc 
has & plain circular periphery, in which the slot 
is turned for securing the cutter boxes, these being 
independent of the wheel. The cutter boxes are 
arranged to hold straight cutters, which require a 
minimum of smithing, and are more easily and 
cheaply replaced than shaped cutters. The boxes 
themselves can be taken out if damaged, and replaced 
in a few moments. 

The feed gear is operated by means of a worm 
wheel and worm carried on an extension to the motor 
shaft, the whole being enclosed in an oil-tight case and running in 
oil. The rope drum is fitted with an idle pulley, to carry the rope 
back under the machine when cutting backwards. Skids are fitted 
to the machine where it is not desired to lay rails and the floor is 
good enough for the machine to run level. 

Two men are usually employed to work the coal-cutting machine, 
and the average rate of cutting is said to be 60yds. per shift of 
eight hours. 

Messrs. Scott & Mountain also exhibited a small electric cable- 
way in operation. This cableway possessed all the features of the 
full-sized structure. A steel rope, upon which the conveyor runs, is 
stretched between two towers, one of which is generally fixed, while 
the other is pivoted at its base. The latter takes up a slanting 
position and is suitably loaded with weights so as to keep the rope 
stretched. When the conveyor with its load is in the middle of 


"s 


"an ae 
* 
a Red 


the cableway, the sag of the cable is at its maximum, and the 
pivoted tower approaches the vertical. But when the con- 
veyor nears the end of the ropeway, the sag of the cable gradu- 
ally diminishes, and the tower drops more out of the vertical. 
This property is valuable, as it automatically diminishes the 
steepness of the rope at its extreme ends. Fig. 1 illustrates 
the conveyor itself as used at the Keyham and Devonport dock yard 
extension. Only one electrie motor is provided, and it can be put 
into gear with the running wheels or with the haulage drums by 
means of levers actuated by the driver. The two haulage drums 
work independently, this allowing the motorman to either lower a 
load or to tip it. A trolley wire runs alongside the cable and con- 
ducts the current to the motor, the steel cable forming the return 
path. We understand that a cableway with a span of no less than 
870ft. and designed to transport 800 tons daily from one side of the 
Zambesi river to the other (at the Victoria Falls) is in course of 
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. 1,—15 E. P. CONVEYOR ON THE KEYHAMsDEVONPORT DOCKYARD EXTENSION, 


erection. This cable has a diameter of about 2sin. and carries a 
useful load of 10 tons at a time. 

Messrs. Bruce Peebles & Co.'s exhibit included a 240 H. p. three- 
phase 3,000-volt induction motor and their patent single reduction 
gears, whose advantage lies in the fact that the pinion engages on 
the inside periphery of the large toothed wheel; the gearing is there- 
fore well protected from falling material. There was also an elec- 
trically-operated winding gear built to the Ilgner patents by Messrs. 
Bruce Peebles & Co., who hold the licence for this system in 
England. Briefly, the system referred to consists of & motor- 
generator and the winding motor proper. The latter is started 
and regulated in speed by suitably adjusting the shunt resistance 
of the generator. It is thus seen that starting resistances are dis- 
pensed with, and that the speed regulation is very fine and gradual. 
À very fine exhibit was that of the Callender Cable & Construction 
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Co. The display of cables was most representative, and included 
single conductor, concentric, triple concentric, twin and three-core 
cables insulated with bitumenised fibre, with impregnated paper and 
with Callender's vuleanised bitumen. Some samples of cable were 
protected by a solid leather sheathing. Callender's solid system of 
laying mains was illustrated by a short portion of cable laid in that 
way. A inodel of a pit shaft was on view, showing the various 
ways of carrying cables down the shaft so that they are relieved 
from strain and protected from dampness and from falling objecta. 
Fig. 2 is a sectional drawing of the threo-pole switch fuse box 
which is designed for the control of trailing cables. The main body 
of the box consists of two compartments—one containing the switch 
fuses which are controlled by a removable handle in the possession 
of the responsible foreman. The fuses are arranged so that in the 
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Fid. 2.—CaLLENbER SwrrcH Fuser Box. 


event of one blowing it is necessary to work the switch in the off" 
position before it is possible to renew the fuse The compartment 
in which the fuse switch is worked is filled with resin oil. At the 
back of this is a second compartment, into which the main cable is 
brought and the cores connected to their respective terminals. This 
compartment has a separate lid to it, which hermetically seals it, so 
that no compound is necessary, and the connecting and disconnecting 
of the cable for lengthening or repairs may be done without difficulty. 
Two ends are supplied for the trailing cables, so that one can 
always be fixed on the spare trailing calle retained in cases of 
emergency. These ends are at- 
tached to the body of the box by 
means of wing bolts, which hold 
them securely in position, and it 
will be noticed that when the trail- 
ing end is removed from the box . 
that a protecting screen is left, 
surrounding the sockets in the main 
box. 
The main body of the box con- . 
tains & hinged lid, which, when 
tightened into position, compresses 
a rubber grummet and renders 


Fio. 3.— CALL. NJDEU Warp Fuse Box. 


the interior hermetically sealed. When all fitting up is done the 
interior of the switch fuse chamber is filled with resin oil. Fig. 3 
shows the design of the Callender-Ward fuse box. It contains a 
combined switching arrangement with fuse gear. By opening the 
lid the current is switched off from the installation, and by shutting 
the lid the switch contacts are closed. It will be seen that to 
replace a fuse there is no necessity to touch any live“ conductors. 

Another exhibit was a four-way distribution box for underground 
work. Each fitting is arranged on a porcelain insulator of its own, 
and when all the fittings are in position the box is filled with a 
special compound up to fin. of the rim at the top of the porcelain. 


The plug fittings are suitable for either links or fuses. Where fuses 
are used for boxes put into the pit workings or roads, it is usual to 
fill the box over the compound with resin oil, so that all fittings are 
submerged and no sparking can occur in the air when a fuse blows. 
Gas-tight lids are provided fcr these boxes and no accessories, 
except a movable porcelain handle, are required in the manipulation 
of the fittings. They are suitable for dealing with two or three- 
wire mains, whether consisting of single or cored conductors. 
Another novelty was the cable clip, Fig. 4, which retains the cable 
in ordinary conditions, but lets it slip through its springy jaws 
whenever the cable is subjected to excessive transverse stresses, 
such as may, for instance, be occasioned by dropping coal. 

Among the most interesting stands in the exhibition was that of 
the British Westinghouse Electric & Mfg. Co. Prominent in the 
centre of the stand was a large polyphase induction motor of 150 fl. 
rated output, at 480 revs. per minute, 400 volts and 25 cycles pe' 
second. In addition to this machine, three three-phase motors were 
exhibited, one being displayed in parts to show the construction, 
and another, of 15 H.P., coupled to a Worthington 4in. by 6in. 
triplex single-acting pump with a capacity of 90 gallons per minute 
against a head of 400ft. A fourth motor, of 20 H.P., was mounted 
on a Markham single-drum haulage gear capable of hauling a 
load exerting a pull of 74 cwt. on the rope at a speed of 600ft. 
per minute. The drum runs loose on the shaft, but is connected to 
it by means of a double-cone friction clutch put in action by 
sliding the drum sideways by means of screw and lever, the thrust 


of the cone clutches being taken up by a thrust journal provided 


with gunmetal thrust collars. 'There were also two continuous- 
current Westinghouse type TB" motors, of 5 H.P. and 19 H.P. 
respectively, these being totally enclosed. The detail apparatus 
included starters and controllers for both continuous and polyphase 
current motors. For starting polyphase motors, the switch is 
closed in a position which 
throws a transformer into 
circuit, and a reduced 
voltage is supplied to the 
motor till it has run up 
to speed. Aferwards the 
switch is thrown over, and 
the transformer is cut out 
of circuit, the motor now 
being directly-connected 
to the mains. The contacts 
of most of the starters 
and controllers were im- 
mersed in oil, as required 
for use in fiery pits. 
There were two separate 
switchboard panels, one 
for the control of a 14 H.P. 
continuous-current motor 
and the other & high. 
tension feeder panel. The 
motor panel had a single. 
throw double-pole quick-break knife switch and fuses, the poles bein 

separated by a screen of refractory material with all live met 

parts enclosed, and a starting rheostat. The feeder panel was fitted 
with a 2,000-volt alternating- current three-pole single-throw anto- 
matic oil-break switch, Westinghouse type B, and the following 
instruments :—T wo static earth detectors, two alternating-current 
ammeters, power-factor meter, synchroscope, voltmeter, polyphase 


Fra. 4. —CABLE CLIP. 


| indicating wattmeter, integrating wattmeter and an overload and 


reverse-current relay. The panels were of white Sicilian marble, 
2in. thick, with 4in. bevel edge. A number of other items, such as 
transformers, &c., which need not be enumerated in full, were 
exhibited. 

The St. Helens Cable Co.'s exhibit was very interesting. Their 
“ Dialite " cables were much in evidence. This compound is said 
to be an excellent insulator, less inflammable than rubber and 
having a tendency to discontinue burning after once being ignited. 
It is claimed to behave very satisfactorily both mechanically and 
electrically, and to be extremely durable. The current required for 
the lighting of the stall was passed through a ‘“ Dialite cable laid 
in boiling water. It is said to be specially adapted for colliery work, 
as it is quite unaffected by acids and other substances inimical to 
metallic armouring. It has no lead covering. The ditferent 
methods of laying this cable were clearly shown in a section of 
road on the stand. The floor of this firiu's stand was laid with 
rubber tiling, and samples were shown of mats, matting and other 
rübber goods used in collieries. The St. Helens Cable Co. are also 
makers of the switch shown in Fig. 5. 

This switch is so designed that 1t is impossible to raise the cover 
unless the switch is off, and it is also impossible to close the switch 
atter the cover has been raised. A disc is attached to the spindle 
of the switch arm, and has a small notch cut out of it. When the 
cover is down it depresses a vertical lever by resting upon its upper 
end. "This keeps the end of another lever out of the-notch, and the 
disc is therefore free to revolve. Thus it will be seen that the 
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switch can be opened or closed while the cover is down. The cover 
can, however, only be raised when a pin, which is attached to 
it by a lug, is free to leave a slot in the dise; and the latter is 
never permitted to do this except when the circuit is broken by the 
switch. Immediately the cover is raised, the lever rises under 
the action of a spring and enters the notch, preventing the switch 
being closed until the cover is lowered. The box itself is made gas- 
tight and it will be seen that no spark can possibly occur except 
when it is closed. Tor bringing the cables into the box there is a 
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plug which is not gastight, because, as is obvious from the illustra- 
tion, i cannot be removed until the circuit has been broken by the 
switch. 

Another ingenious device, shown in Fig. 6, was exhibited by the 
St. Helens Cable Co. This is for suspending cables when passing 
down the shaft of a pit or similar places. The outer casing is of 
steel with a pear-shaped piece of wood, bored to fit the cable, within 


Fic, 6.—CabhLE Suspension GRIL. 


it. The armouring of the cable is stripped and bound around the 
outside of the wood which is then dropped into the steel sleeve. 
Thus, the cable is supported almost entirely by its armouring and 
it is clear that the greater the weight the tighter is the armouring 
gripped. 


E p————— 


A Proposed Memorial to Gramme.— Subscriptions are being 
collected for the purpose of erecting a memorial to the late 
Zenobe Gramme, whose name is so closely associated with the 
dynamo he designed M. Ernest Gerard, 25, Avenue des Arts, 
Brussels, has consented to receive donations. 
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PARLIAMENTARY INTELLIGENCE. 
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SUPPLY OF BLEOTRICITT BILL. 


The Select Committee of the House of Lords appointed to consider the 
Supply of Electricity Bill promoted by the Board of Trade sat for the 
first time on Thursday last week. The Committee is as follows: Lord 
Wolverton (chairman), Lord Stanley of Alderley, Marquis of Bath, Lord 
Ellesmere and Lord Colchester. The complete text of the bill was given 
in our issue for May 6. Amendments to the bill have been lodged by a 
considerable number of municipalities, electric light companies and gas 


| companies, but all those whose amendments are on the same clauses and to 


the same effect will only be heard by one counsel. 
The Hon. T. H. W. PELHAM, one of the assistant secretaries to the 
Board of Trade, in explaining the objects of the bill, said that the Board 


| of Trade bad power, under the Electric Lighting Acts of 1882 and 1888, to 


grant provisional orders authorising both companies and local authorities 
to supply electrical energy for all purposes, and the chief object of the 
present bill was to extend these powers so as to remove the expense 
which, in certain cases, promoters were put to in having to secure their 
powers by private bill. For instance, at 
present it was beyond the powers of the 
Board of Trade to authorise the compulsory 
acquisition fof land or the ‘supply of elec- 
tricity in bulk. Neither could the Board of 
Trade give the necessary powers to à number 
of local authorities to carry out a joint 
scheme. The principal object of the bill, 
therefore, was to enable promoters to pro- 
ceed by provisional order rather than by the 
more expensive method involved in a private 
| : bill. Incidentally, also, it sought to remove 
| e AE; certain practical difficulties which everyone 

7 eo had experienced in the working of the 
Electric Lighting Acts of 1882 and 1888. 
A number of the provisions in the bill were 
the recommendations of the Joint Committee 
which sat in 1898.: -After detailing the 
various clauses of the bill, he specially re- 
ferred to claude 6, which reads as follows :— 

1. The Board of Trade shall, on consider- 
ing whether any provisional order should 
or should not be granted, take into con- 
sideration the views of the local authorities 
affected on the subject; but whether the 
consent of any local authority is or is not 
given may grant the order or not at their 
discretion. 

2. Sec. 1 of the Electric Lighting Act, 
| 1888, is repealed from the beginning of 

the section down to with such consent." 

3. The notice required by sec. 4 of the Electric Lighting Act, 1882, to 
be given to a local authority on or before July 1 need not be given to the 
local authority of a district in which it is not intended to take power to 
distribute electricity. 

There wes considerable opposition on the part of municipalities to 
this clause, but his opinion was that the present position of local 
authorities would not be weakened, as if they were unsuccessful in con- 
vincing the Board of Trade that their consent should not be dispensed 
with, they would still have the opportunity of opposing the confirmation 
of the provisional order when it came before Parliament. It was thought 
that this gave an opportunity to companies to come in and compete with 
local authorities who were already giving a supply, but this was not the 
intention of the Board ofjTrade, as he was prepared to add a provieo to 
the bill exempting from the operation of this clause those authorities who 
had already obtained and were exercising their powera to supply electricity. 

On Tuesday, an application was made by Mr. E. MOON, K.C., on 
behalf of the Metropolitan Electric Supply Co. He said he made the 
application in view of the previous decision of the Committee that 
parties with similar opposition should be heard en bloc, but the case of 
the Metropolitan Co. was different to the other electric supply :»mpanies, 
and that was his reason. 

Mr. BALFOUR BROWNE, K.C., representing 13 other London electric 
supply companies, said there was no objection. 

e CHAIRMAN (Lord Ellesmere) said the Committee would reserve 
their decision. . 

Lord ROBERT CECIL, K.C., then made an application that the 
London borough councils should be heard distinctly from other bodies. 

The Chairman : 

The Hon. J. D. FITZGERALD, K.C., addressing the Committee on 
behalf of the Municipal Corporation Association said there were several 
points in the bill to which exception was taken. The first point was 
with regard to the compulsory acquisition of the land which was 
provided for in the first clause of the bill. The general rule hitherto 
had not been to give powera to acquire land compulsorily. Naturally, 
there were exceptions, but he contended that the existing electric 
lighting acts provided all that was necessary. Under this bill it 
was proposed to alter existing arrangements, and after having considered 
it very carefully the Municipal Corporations Association took considerable 
objection to the proposal under clause 1 to allow land to be acquired 
compulsorily outside the area of the company or authority who were giving 
the supply, without the consent of the local authority in whose area the 
proposed land was. The ground for the objection was that any such 
powers necessarily involved the right to break up streets and roads 
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intervening between the district taking the supply and that within 
which the generating station was situated. The matter was, therefore, 
a very serious one and a highly contentious one. In the case of 
power bills it would confer very wide authority upon the power com- 
panies. In fact, it would enable such schemes to be promoted by 
provisional order. The practice in these matters hitherto had been quite 
satisfactory. Another point was the power which was contained in 
clause 4, sub.-sec. 1, enabling the Board of Trade to dispense with or 
override the right of the local authority to purchase an undertaking at 
the end of the 42 years, which was now given under the Electric Lighting 
Act of 1882. There had been a few exceptions to this—notably, in the 
case of the power companies—but these had always been at the instance 
of Parliament, and he ventured to suggest that this should be continued, 
and that the power to vary the terms of purchase should not be vested in 
a public department. Another matter of considerable importance was 
with regard to the consent of the local authority, which was to be dis- 
pensed with under clause 6. He thought the existing law was quite 
sufficient for all purposes. The first section of the Electric Lighting Act of 
1888 must be looked upon as a sort of compromise between the local authori- 
ties on the one side and the Government department on the other. At 
present the Board of Trade could dispense with the consent of the local 
authority, but they were under an obligation to state their reasons for so 
doing in a spesial report to Parliament. Why should not the Board of 
Trade continue to do this? The consent of local authorities had been 
dispensed with on several occasions under these circumstances, but the 
object of the bill was apparently to relieve the Board of Trade from the 
necessity of stating their reasons for dispensing with any such consent. 
It was a convenient thing to be able to give a decision without giving a 
reason for it, but it was not a very desirable thing. The local authorities 
attached considerable importance to this provision and saw no reason 
why the Act of 1888 should not be continued. Mr. Pelham had stated 
that it was not the intention of the Board of Trade to alter in any way 
the lines upon which they had hitherto proceeded, and therefore it really 
came back to the point that the only reason was to relieve them of the 
necessity of reporting to Parliament. These were the main matters of 
objection, although there were some smaller matters dealt with in the 
amendments which had been deposited. 

In answer to Lord STANLEY, Mr. FITZGERALD said the objection 
to compulsory acquisition of land without the consent of the local 
authority was not any question of compensation but a matter of public 
convenience. By acquiring the land compulsorily, a power company, for 
instance, would necessarily have powers to break up streets even if it 
were giving no supply in that district. It meant that this could be done 
on a very large scale. 

The Hon. T. H. W. PELHAM said he wished to redeem his promise 
given at the previous sitting to propose an amendment to clause 6, in 
order to meet the objections of certain local authorities. He proposed to 
take out sub-sect. 2 of clause 6, and to add the following proviso to 
sub-sect. 1 of that clause :—‘‘ Provided that this sub-section shall not 
apply to any provisional order authorising a company to supply electricity, 
otherwise t in bulk or for power purposes, only so far as the order 
relates to any district in which & provisional order is in force authorising 
the local authority to supply electricity.” The present policy of the 
Board of Trade, he continued, was not to give competing powers where 
already there was a local authority or company in possession. This 
policy had always been adopted with the exception of one or two cases 
in London. But there was no doubt that the Electric Lighting Act of 
1888 strictly provided that no monopoly should be given to anybody, and 
it was open to the Board of Trade to grant a competing order. The 
effect of this proviso would be that if a company were to come forward 
to compete with & local authority for ordinary supply they would have to 
obtain the consent of the local authority. 

After some discussion as to future procedure, 

The CHATRMAN said that the Committee would hear the Metropolitan 
Electric Supply Co. separately, but that their amendments must be sent 
in at once. 

It was then decided to hear any general statements by counsel for 
petitioners on Thursday and to then proceed with the consideration of 
the various amendments seriatim. 

The Hon. T. H. W. PELHAM suggested two amendments to meet 
objections raised by Mr. Fitzgerald in his speech above. One was that 
if a power scheme were to be brought before the Board of Trade it would 
recommend that procedure be by bill following the lines of the Scotch 
Local Government Procedure Ast. The other one was that in the case 
of ‘mains laid in roads outside the district of the area of supply, the con- 
sent of the local authority should be necessary, unless the Board of Trade 
saw fit to dispense with the consent. 

Yesterday Lord "Wolverton was in the chair. 

Mr. C. C. HUTCHINSON, on behalf of the Gas Companies’ Protection 
Association, asked for leave to be heard with respect to amendments. 

The Chairman assented. 

Mr. LEWIS COWARD, K.C., then addressed the Committee on behalf 
of the London County Council. He said that under the Electric Lighting 
Act of 1882 it was contemplated that each local authority should have 
the right to purchase the undertaking of a company supplying within its 
area at the end of 21 years. In 1888 another Act of Parliament extended 
the period of purchase to 42 years. In London the practice of the 
Board of Trade had been hitherto in all orders granted to companies 
to fix as the date of purchase 42 years from August 26, 1889, the 
object being to synchronise the various dates of purchase. Consequently, 
in every case, with one exception, all the London company undertakings 
become purchaseable in 1931. At present, in London there were 30 
purchasing authorities, including the City Corporation and the London 
County Council. The rights of the London County Council extended to 


all embankments and bridges and tunnels. After handing in a table of 


all the electric supply undertakings in London, both municipal and com- 
pany, he said with regard to the companies that, seven of them supplied 
electrical energy in the areas of more than one local authority, and two of 
them had their generating stations outside their area of supply— 
viz., the Metropolitan Electric Supply Co. and the Charing Cross 
& Strand Electricity Supply Corp. Consequently, these generating 
stations were not purchaseable by the local authorities in whose 
areas a supply was given. There was another complication by 
reason of this fact. In London there were one or two companies 
popularly known as bulk companies. One of them was the Charing 
Cross Co., which had power to supply in “ bulk" in Poplar, Bethnal Green 
and Stepney, and, outside London, in West Ham. The other company 
was the Kensington & Knightsbridge Electric Supply Co., whose station 
was in Hammersmith, where they had no power to supply. There was a 
further company—viz., the Central Electric Supply Co.—which was some- 
what different, inasmuch as it was only empowered to supply in bulk to two 
other companies. The London County Council agreed with a large number 
of the recommendations of Lord Cross’ Committee in 1898, but he did not 


think that there was any justification—in which he was supported by all 


the London borough councils—for exempting what were called *' bulk” 
companies from the purchase terms of the Electric Lighting Acts. Both in 
1898 and in 1901 conferences of the London local authorities had been 
held with regard to this matter, and the London County Council was, 


asked to promote a bill putting this question on a better basis, by pro- 
viding that the County Council should purchase these undertakings, and 
also providing that the London County Council should supply electricity 


in bulk should the local authorities desire it. In 1902 and 1903, there- 


fore, the London County Council promoted bills with this object. In 1902 
the bill was refused by Parliament, but in 1903, after conferences with 


the Board of Trade, which thought that it was matter for general legislation, 
the bill was withdrawn and the Board of Trade promised to bring ina 
bill for this purpose, and the present bill the Council looked upon as a fulfil- 
ment of this promise, They welcomed it as a move in the right direction, 
to some extent. Bu? in some respects it did not touch the very special diffi. 
culties which applied to London. The principle underlying the two bills 
promoted by the London County Council was that it was quite clear that, 
under the Electric Lighting Acts, the local authorities should purchase the 
undertakings of companies and also that they had the right to supply elec- 
trical energy. The Council also felt that these bulk ” supply companies 
had sought to alter to some extent the character of the act, and the Council 
objected to anything being done to the advantage of the zompany and to 
the disadvantage of the local authority. The tendency -was to upset the 
bargain which Parliament had enunciated both in 1882 and 1888. Com- 
panies had established their undertakings originally with the clear and 
unmistakable language of the Electric Lighting Acts before them, and 
the County Council felt that they should not be heard now, and to say 
that their shareholders would be injured by this new act, which merely 
carried out the provisions of the original acts. The companies had no 
complaint, so far as he could see, so long as they received, at the time 
specified in their Acts of Parliament, the amount which it was ordained 
that they should receive, and it did not seem to matter whether the 
amount was given piecemeal by a number of authorities or not, provided 
they got it at the specified time. 

The Hon. T. H. W. PELHAM, for the Board of Trade, pointed out 
that the bill did nol propose to exempt from purchase any company now 
purchasable. 

Mr. COWARD, continuing, said it might be impossible in a great many 
instances in London that the loca! authorities should be able to purchase 
a self-contained electrical undertaking; but he ventured to think that 
the local authorities should not be placed in any worse position by being 
prevented from buying at all, and especially in the case of the bulk 
companies. With regard to the Metropolitan Electric Supply Co., the 
Paddington Borough Council was in the happy position of having a 
special clause in the company’s orders of 1890 and 1898 providing that 
the company should erect a generating station or stations sufficient for 
the needs of the district. With regard to the Central Electric Supply Co., 
this company supplied solely in “bulk.” The generating station was 
situated in Marylebone, but the areas of the Westminster Electric Supply 
Co. and the St. James’ & Pall Mall Co. which it supplied were almost 
entirely in Westminster, The directors of the Central Electric Co. were 
the same as those of the other two companies, and there was no doubt 
that the object of the Central Co. was to evade the provisions of the 
general law. The decision of the Committee which passed the bill 
incorporated the purchase provisions of the Electric Lighting Acts, but the 
result was that, although the company was purchaseable, there was no 
one to purchase it because the company had no area. The London 
County Council had endeavoured to get over the difficulty by inserting in 
their bill of 1903 a clause providing that the Central Electric Supply Co. 
should not be purchased unless the local authority purchased the other 
two companies. ‘This state of affairs was one that should not be allowed 
to continue, If the bill purported to cure what was obviously a blot, 
then it ought to cure it, and not perpetuate a state of affairs to which 
objection had always been taken. 

Mr. BALFOUR BROWNE, on behalf of 18 London electric supply 
companies, argued tbat the duty of the Committee was to follow 
the report of Lord Cross’ Joint Committee of 1898. In many respects 
the bill carried these recommendations out, but he objected to the power 
of proceeding by bill being taken away. Dealing with some of the clauses, 
he said that the question of the local veto was an important one. The 
Joint Committee above referred to was of the opinion that the existing 
state of affairs needed revision, but that the local authorities should be 
heard before any consent was dispensed with. This veto bal stood in 
the way of the development of both electric lighting and traction, and in 
connection with the laiter the veto had been used as a means for screwing 
concessions out of tramway companies. He therefore supported clause 6 
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as in the original bill in preference to the amendment proposed by the 
Board of Trade. With regard to the question of purchase of “ bulk n 
companies, he contended that the London County Council was seeking 
to tie the hands of the Board of Trade by insisting upon such a purchase 
clause. On four separate occasions, and before four separate Committees, 
the London County Council bad endeavoured to secure the insertion of a 
special purchase clause of this character, but it had been refused on 
each occasion. He therefore asked that no purchase clause should be 
inserted in this bill to apply to bulk“ supply companies. With regard 
to the question of audit, he said the companies were quite content 
with the present Board of Trade audit. On the question of allowing 
local authorities to supply electrical energy in bulk outside their area 
he most strongly dissented. If this were allowed it might happen 
that a small local authority could erect a large generating station 
outside its area for the purpose of supplying a large railway company, for 
instance. This was not a manner in which the ratepayers’ money should 
be epeculated with, and objection was taken to it. There were other 
matters which he would deal with when the amendments were gone into, 

Mr. E. MOON, K.C., for the Metropolitan Electric Supply Co., said that 
he objected to a purchase clause, but as he agreed with all that Mr. Balfour 
Browne had said, he would adopt all his arguments, and make no speech. 

Mr. CLAUDE BAGGALLAY, K.C., on behalf of the metropolitan gas 
companies, said that his objection was on a matter of principle as com- 
petitors with the electrical industry. He objected to the extension of the 
provisional order system as was proposed by the bill. At present gas 
companies could not, under the Gas and Waterworks Facilities Act, obtain 
compulsory powers for the acquisition of land. If this bill were passed 
it would give privileges to electrical competitors which the gas com- 
panies did not have. The bill would also give electrical undertakers 
a preferential position so far as breaking up of streets in districts where 
no supply of electricity was given. This affected the gas and water 
companies’ mains in a way which was not now the case. He was aware 
that the bill sought to carry out the recommendations of Lord Cross’ 
Committee, but before that Committee the gas companies had not been 
heard. They objected to the Board of Trade being allowed to decide 
these matters, because when the provisional orders came up for 
confirmation before Parliament, the gas companies, if they opposed, 
were always met with the prejudice that the orders had been granted by a 
public department, and the stronger and more efficient were the perma- 
nent officials of (the Board of Trade, the stronger was the prejudice 
against the gas companies. The general tendency of legislation nowa- 
days was to favoür electric lighting undertakings at the expense of the 
gas companies, and the promotion of this bill was in itself an indication 
of the same thing. The bill gave privileges to electrical undertakings 
which had never been given to the gas companies and which it was not now 
proposed to give to them. It was a matter which should be threshed out 
at greater length than would be the case in connection with this bill. 
There was no immediate urgency, because already the recommendations 
of Lord Cross’ Committee had lain dormant since 1898. 

The CHAIRMAN said he hardly thought this could be said. 

Mr. LEWIS COWARD pointed out that the Landon County Council 
had already promoted two bills based upon the recommendations of Lord 
Cross’s Committee. | 

Mr. BAGGALLAY : Did they embody the extension of the provisional 
order system ? 

Mr. COWARD: No. 

Mr. BAGGALLAY : That is my point. 

Lord ROBERT CECIL, in addressing the Committee for the London 
Borough Councils of Fulham, Hackney, Hampstead, Hammersmith, 
Islington, Poplar, St. Marylebone, Shoreditch and Woolwich, pointed 
out that the bill would give the Board of Trade authority to sanction 
provisional orders for large power schemes to supply areas without 
the consent of the local authorities. Undoubtedly this was one of 
the main objects of the bill. There were two kinds of power schemes— 
viz., those supplying authorised distributors in bulk and those supply- 
ing direct to consumer. Both were very objectionable to his clients, but 
his chief oppoaition was to the latter class of scheme. "These schemes 
would enter into direct competition with the local authorities. Lord 
Cross’ Committee reported that where there was a large undertaking 
proposing to compete with & local authority no variation of the existing 
law should be made. The amendment proposed by the Board of Trade 
that the clause should only apply to persons supplying in “ bulk ” or for 
power purposes only did not remove his objection, because the supply of 
electricity for power purposes was one of the mainstays of most of the 
London undertakings, and if competition were allowed it would ruin the 
undertakings. This power to grant provisional orders by the Board of 
Trade without the consent of the local authority was not justified by any 
facts which had come to light since 1888. Local authorities in London 
were supplying electricity for power purposes more cheaply than any 
London companies, Therefore, he submitted that the proposed provisional 
order procedure was singularly ill adapted to such a state of things as 
existed in London at present. He maintained that the existing power of 
bs which was modified by the power held by the Board of Trade, was 
sufficient. 

Mr. PELHAM, for the Board of Trade, said that he thought the Board 
would be able to meet Lord Robert Cecil by the deletion of the words 
' or for power purposes only" from the amendment which he proposed 
on the second day to clause 6. 

Mr. CLEASE, on behalf of the Kensington & Knightsbridge Electric 
Supply Co., and the Notting Hill Electric Lighting Co., said they were 
satisfied with the prrinciple of the bill, but he reserved their right to 
appear on clauses. 

Mr. FREEMAN, K.C., on behalf of some other London local authorities 
owning electrical works, said be wished to move an amendment to 
clause 1, but would prefer to de se on the consideration ef clauses: 


Mr. PELHAM said he should like to state the exact position of the 
Board of Trade in view of the many criticisms to the bill. Provisional 
order procedure had been laid down by Parliament originally as being 
the most convenient in respect of electrical undertakings. In certain 
cases a bill had to be promoted because it would be ultra vires for the 
Board to grant a provisional order. The Joint Committee of 1898 
suggested an alteration in the general law, and it was with the intention 
of carrying out this recommendation rather than increase its duties 
that the Board of Trade had promoted this bill. The Board had 
already as much to do as it wanted. But under the new conditions 
the control by Parliament would not be diminished. Procedure 
by provisional order was advantageous in contentious cases because 
the parties could meet together at the offices of the Board of 
Trade, and a little patience often brought about an agreement and a con- 
sequent reduction in expense. He disagreed with the view that the gas 
companies were unfairly treated in comparison with electrical under- 
takings. With regard to power schemes, the Board of Trade had no 
desire to undertake to authorise large schemes because they had no power 
to investigate the finances of the companies. Under provisional orders 
the companies were limited companies, whereas the power supply com- 
panies were all Parliamentary companies which the Board had no power 
to authorise. This was a safeguard on this point, therefore. With 
regard to the removal of the power of purchase, the only new power in 
the bill was that enabling local authorities to purchase generating 
stations if they were outside the area, but the generating stations so 
i could only be used for the purpose of supplying that particular 

istrict. 

Mr. COWARD pointed out that this would prevent such an undertaking 
as the Central Electric Supply Co. from being purchased at all. 

Mr. PELHAM said the opinion of the Board of Trade was that such 
cases should be dealt with by special act. . Continuing on the question 
of the veto, he said a suggestion had been made that the Board did not 
wish to report its reasons for dispensing with the local consent. He 
could only say, in reply to this, that they were quite willing to continue 
in this respect as hitherto. The main object of the Bcard of Trade in 
introducing the bill was to assist the local authorities as well as com- 
panies. All the clause3 were founded upon the recommendations of the 
Joint Committee of 1898. He would, therefore, take it that some points 
could be considered as approved, and if these could be passed as con- 
stituting the principle of the bill, clauses could be considered, and he had 
no doubt that the Board of Trade would be able to meet many of the 
amendments before the next meeting of the Committee. 

The CHAIRMAN, after consultation with the Committee, announced 
that the preamble of the bill was proved. 

Clauses were then considered. 

On behalf of the London gas companies, it was asked that clause 1, 
giving power for compulsory acquisition of land be deleted, for the reason 
that it was giving electrical undertakings greater privileges than the gas 
companies had. The application was refused, and 

The Committee adjourned. 


— — 


TYNESIDE TRAMWAYS AND TRAMBOADS BILL. 
REJECTION OF THE ComMPULSORY RUNNING POWERS CLAUSES. 


On consideration, prior to third reading, of the above bill in the House 
of Commons on Thursday last week, 

Sir J. WOODHOUSE moved that the bill be re.commited to the 
former Committee in respect of clauses 15 and 16, which granted com- 
pulsory running powers over certain of the tramways belonging to the 
Newcastle Corporation. After giving figures comparing the sizes of the 
two undertakings, he contended that no case of public necessity had been 
made out. But the bill involved a much larger principle than this. There 
was at present no precedent for such compulsory running powers, although 
several cases existed in which running powers had been mutually 
arranged. The evidence of the company as to the population outside 
Newcastle which required these running powers was particularly weak, 
and it was on these grounds that he asked for the re-commital of the bill. 

Sir W. PLUMMER, who seconded the motion, said tbe important 
principle of compulsory running powers as compared with voluntary 
agreement was at stake. If this principle of compulsory running powers 
by a company over municipal tramways were once accepted, the value of 
municipalisation would be reduced to a farce. It would strike a serious 
blow at local self-government and injuriously affect the prosperity and 
progress of great municipalities. Although he was one of those who 
originally d the municipalisation of tramways in Newcastle, he 
felt it to be his duty, now that the system was working, to endeavour to 
make it & success. . 

Sir EDWARD STRACHEY, Chairman of the House of Commons 
Committee which passed the bill, thought it was rather late in the day to 
raise the question of principle only when the bill had been through 
committee, and was up for third reading. The point of view from which 
the Committee had considered the matter was the interest of the 
travelling public. They had had strong evidence from the working men 
of the district as to the necessity for through running. The Committees 
of both Houses had been unanimous that the running powers were neces- 
sary, although it would have been better if they could have been secured 
by agreement instead of co i He was not an opponent of 
municipal trading, but wished to see it carried out on sane and Imperial 
lines, and not from the narrow point of view of the Newcastle Corporation. 

Mr. H. C. SMITH, in supporting the decision cf the Committee, 
thought that if the principle involved was such an important one it 
should have been raised when the bill was read a second time. 

Mr. J. W. BENN supported the motion. The London County Council 
had made, and were making, amicable arrangements with their neigh. 
bours in respect to running powers, but they would strongly resent 
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compulsion. Outside tramways touched the County Ccuncil’s lines at 
15 points, and the effect of the passing of this bill would be that the 
Council would be bombarded with applications for running powers. Such 
an incursion would seriously diminish the earning powers of the muni- 
cipal lines. The question of electric power was also important, because 
in London they could only provide energy for the outside cars by dis- 
placing an equal number of their own. 

- Mr. BONAR LAW said that, in his view, there had never been a case 
before the House in which the advantages of a through service had been 
more clearly indicated. There was no new principle at stake, as the 
Newcastle Corporation seemed to imagine. If the decision of the Com- 
mittee were to be upset, it would establish the principle that there was 
one scale of justice for municipalities and another for companies. Such 
a thing would be deplorable, and would throw obstacles in the way of 
private enterprise. 

Mr. RUNCIMAN spoke against the decision of the Committee, and 
thought a serious blunder had been made. 

Mr. W. RUTHERFORD and Mr. J. A. PEASE supported the decision 
of the Committee. The Newcastle Corporation had obstinately refused 
to allow a single car of the company to run over their lines, and therefore 
the company had no other course but to come to Parliament. 

Mr. GRANT supported the motion, which, on a division, was passed by 
a majority of 36. | 

The bill was accordingly recommited in respect of clauses 15 and 16. 

[The Committee stage of the bill in the Houseof Lords will be found 
reported on p. 916 of our issue for March 25, and the Committee stage in 
the House of Commons will be found on pp. 320 and 359 of our issues for 
June 10 and 17 respectively.] 

On Wednesday the bill came before Sir Edward Strachey's Committee 


ain. 

The CHAIRMAN stated that the bill had been referred back to the 
Committee by an order of the House to consider the running powers 
clauses. There was no instruction given to the Committee, and they had 
absolutely as free a band as they had before. The trend of the debate 
in the House was that the Corporation and the company ought to have 
come to an agreement before the Committee, and that, in case of sale, 
no additional value should accrue from the running powers given. The 
Committee would take it that, as regards the Tyneside Co. they would 
not want to call fresh evidence, but only to rebut, if necessary, any 
further evidence given by the Newcastle Corporation for the purpose of 
trying to show that the previous unanimous decision of the Com. 
mittee was wrong and required revision. If that was assented to 
by the company, the Committee would like to know if the Cor- 
yoration desired to call fresh evidence against the running powers, 
or if they desired to make any further proposal with reference 
to running powers by agreement over the two tramway systems. 
Further, did the Corporation desire to ask for protection in case of sale 
by the company to the Corporation or any other party in regard to any 
increased value of the company’s tramways owing to running powers 
having been given to the company. 

Mr. SOUTTAR (Parliamentary agent for the tramway company) said 
they concurred in the course of procedure suggested by the chairman. 
They did not wish to call any fresh evidence. There was an idea in the 
air that a proposal should be made for mutual running powers, but if 
any such idea was entertained, & proposal on the matter should come 
from the Corporation. Owing to the late period of the session the com- 
peny desired that the matter should be investigated at once, and he 
would ask the Committee to appoint as early a day as possible to proceed 
with the further hearing. | | 

Mr, H. R. CRIPPS, for the Corporation, said that this was not a matter 
that could be carried on as if only an individual were concerned. The 
Newcastle Corporation was in a difficulty because most of their respon- 
sible officers were engaged in another bill, and they had had very little 
time to devote to the matter up to the present. Probaby, within the 
course of the next week they would be able to take the matter up. It 
would necessitate the meeting of two committees, and probably their 
amalgamation. ‘There would have to be a report to the Corporation, and 
then the Corporation would have to consider it. | 

The CHAIRMAN said the Committee wished to know at once, and the 
Corporation ought to be able to deal with the matter without delay. 
There should be no difficulty in bringing up an agreed clause. Were the 
Corporation ready to say that they were prepared to enter into a treaty 
with the tramway company. l 

Mr. CRIPPS said they were perfectly prepared to negotiate with the 
company, and probably the best way to commence the negotiations 
would be to have a meeting rather than a proposal to be made by one 
side or the other. Arrangements were being made for meetings of the 
committees and Corporation, and if the proceedings were adjourned over 
next week it would be convenient. 

Mr. SOUTTAR, tor the company, objected to such a course. He said 
there might be opposition again at a later stage, and at the late period of 
the session it was a serious matter for his clients. 

The CHAIRMAN said the matter was not a new one sprung upon the 
Corporation, and they ought to have given great consideration to it already. 

The room was then cleared, and when the parties were re-admitted, 

The CHAIRMAN said In view of the agreement arrived at on 
August 25, 1903, between the Tyneside Co. and the representatives of 
the Newcastle Corporation, the Committee desire the parties to draw up 
and submit to them a clause upon some such basis, and providing that 
in the case of a sale no increased value should accrue in consequence of 
such agreement as to running powers. The Committee will adjourn until 
Tuesday, July 19, at 11:30, and the Committee wish to state that if no 
agreement is arrived at, the Corporation must be prepared to go on with 
the case on that day and bring further evidence against clauses 15 


and 16.” : i 


OTHER ELECTRICAL BILLS. 


When the Electric Lighting Provisional Order Confirmation Bill No. 4 
came before a Committee of the House of Lords, presided over by the 
Earl of Lauderdale, on Monday, it was announced that the Kingswood 
Order was now unopposed. 

On the consideration of Tramways Provisional Order Confirmation Bill 
No, 1 by the Earl of Lauderdale’s Committee, in the House of Lords on 
Monday, it was announced that the only opposition to the Calverley 
Order was settled with, and consequently it is proceeding unopposed. 

The Loch Leven Power Biil came before a Committee of the House of 
Commons on Tuesday, presided over by Capt. Jessel. Sir Ralph Littler, 
K.C., who appeared for the promoters, said that the object of the bill was 
to gecure an extension of time of one year for the completion of the 
works authorised under the company’s act of 1901. The only opposition 
was on behalf of a landowner with whom the company was under an 
agreement to purchase certain of his property costing £6,500 before 
March 81 next. This gentleman, however, now opposed the extension of 
time, and stated in his petition that he objected to the existence of the 
company altogether. After hearing Mr. Balfour Browne, K.C., on behalf 
of the landowner in question (Sir John Stirling Maxwell), the Committee 
decided to pass the preamble of the bill subject to the condilion that the 
company should purchase the land of Sir John Stirling Maxwell a: 
provided for in the original act for the sum of £6,500 before March 31 next. 

In the House of Lords on Thursday last week the Bridlington Corpora- 
tion and the Wolverhampton Corporation Bills were read a third time and 
passed. On Friday the Plymouth Corporation Bill was read a third time 
and passed. On Monday the Ilford Urban District Council Bill was read 
& third time and passed, as also was the London County Council (Money) 
Bill. 
In the House of Commons on Monday the Rotherham Corporation Bill 
was read a third time. 

The London United Tramways Bill is now proceeding unopposed. The 
measure has passed all stages of the Houses of Commons, and the pro- 
ceedings before Committee were reported in our issue for May 6. Yester- 
day the House of Lords Unopposed Committee found the preamble proved. 

The North-Western Electricity and Power Gas Bill was passed by the 
Unopposed Committee of the House of Lords on Thursday last week. The 
bill, which has already passed the House of Commons, proposes to acquire 
additional lands for generating stations, to remove restrictions as to the 
erection of stations, to acquire electricity undertakings by agreement, &c, 

The Bristol Corporation Bill was before the Unopposed Committee of 
the House of Commons yesterday. The proposal of the bill is to incor- 
porate a certain portion of the urban district of Barton Regis into the 
city of Bristol, and to apply the electric lighting powers which the Cor- 
poration atready have to the added area. The Barton Regis Urban 
District Council, which already has a provisional electric lighting order, 
will retain this so far as the portion of the district not included in Bristol 
is concerned. The preamble of the bill was found proved. 

The West Riding Tramways Bill was also considered by the Unopposed 
Committee of the House of Commons yesterday. It has already passed 
the House of Lords,.and was reported in our issue of May 6. A point 
raised before the present Committee was the question of the variation of 
the terms of purchase. under the Tramways Act of 1870. The period 
proposed in the bill is 42 years, and with this the Committee agreed. 
Another point to which some objection was taken was the power to enter 
into working agreements with local authorities and others along the line 
of route. The parliamentary agents pointed out the great convenience 
which this power placed in the hands of the company, especially with 
regard to small portions of line, and also with regard to the supply of 
power in case of breakdown. The Committce concurred in this view, 
and found the preamble of the bill proved. 

The Bournemouth Corporation Bill which has already passed the House 
of Lords was also considered by the Unopposed Committee of the House of 
Commons yesterday. For the promoters it was stated that the object of 
the bill is to vary the route of a certain tramway which the Corporation 
is acquiring from the Poole and District Electric Traction Co., as part of 
their undertaking under an act of 1902. The route, it was explained, 
was not satisfactory to the Corporation, hence the present application. 
Another proposal was to buy out a toll bridge which is in the hands of 
& company, and over which the proposed tramway would run. The 
Committee ordered the bill to be reported for third reading. 

The Portmadoc, Beddgelert and South Snowdon Railway Bill was before 
the Unopposed Committee of the House of Commons yesterday. The 
objects of the measure were fully reported in our issue for March 18 last, 
when it was considered by a House of Lords Committee. A provision 
is now contained in the bill for the capital proposed to be raised 
to be reduced to £54,000. The undertaking is to acquired by the 
North Wales Electric Power Co. The bill was ordered to be reported for 
third reading. 

The North Wales Electric Power Bill was next considered. A lengthy 
report of the proceedings before the Committee in the House of Lords will 
be found in our issues for May 6 and 13, and no new provisions have teen 
inserted. Some discussion took place as to the powers to use overhead 
wires and also as to the acquisition of the provisional orders of local 
authorities, but in the latter case it was pointed out that there was a pre- 
cedent for this in the case of the Leicestershire and Warwickshire Power 
Bill of this year (see The Electrician for June 24). With regard to the 
question of overhead wires, it was argued that, if these powers were our- 
tailed, it would defeat the object of the bill, as the area to be served was 
of such a rural and sparsely-populated character. The preamble of the 
bill was found proved. 

The Holywood Tramways Bill was yesterday passed by the Veyron 
Committee of the House of Commons. It has already been passed by the 
House of Lords (see The Electrician, May 6). 
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DANGER FROM ELECTRIO RAILWAYS. 

In the House of Commons on Monday, A 

Mr. RENWICK asked the President of the Board of Trade whether his 
attention had been called to another death caused by the unprotected third 
rail on the North-Eastern Railway at St. Peter's, Newcastle-on-Tyne, and 
whether he would inform the House as to what was being done by the 
Board of Trade to compel the railway company to take the necessary steps 
to avoid further loss of life. 

Mr. GERALD BALFOUR said the accident referred to, which caused 
the death of a boy who was trespassing on the line, had been reported to 
the Board of Trade. This case, together with two similar previous 
- accidents, was being investigated, and when they had been reported upon, 

the question of precautionary measures would be taken up. 


TELEPHONE COMMUNICATION. 

In the House of Commons on Tuesday, 

Capt. BAGOT asked the Postmaster-General whether it was a fact that, 
. if Post Office telephone call offices were established in country village post 
offices, callers would not be able to communicate with subscribers to the 
National Telephone Co. in the nearest or any adjacent town in which the 
exchange was in the hands of the company. If this was so, was it owing 
to statute law or some agreement between the Postmaster-General and 
the Telephone Co., and, if 8o, would steps be taken to remedy this state 
of affairs? 

Lord STANLEY said the absence of right of intercommunication 
between call offices and exchanges of the Post Office in any provincial 
exchange areas and the system of the National Telephone Co. in the same 
areas was not due to any statutory provision or to any agreement between 
the Postmaster-General and the company. It arose from the fact that he 
had no power to require the company to give such intercommunication, 
although he would be glad if such an arrangement could be brought about. 


INDIAN OABLE RATES. 

In the House of Commons on Friday last week Sir EDWARD SASSOON 
asked the Secretary of State for India whether, in view of the results 
achieved and the responsiveness of the traffic consequent on the last 
reduction on the Indian cable rate, he would assist the efforts of Lord 
Curzon for obtaining a further reduction to 2s. per word. 

Mr. BRODRICK, in a printed reply, said he should welcome the 
reduction of the rate to 23. per word, but until he was in possession of 
the figures of working of the traffic for the financial year 1903-4, which 
completed the period of three years under the new system, he would not 
be in a position to state whether he was entitled to take any action under 
the agreement with the telegraph companies concerned. 


ELEOTRIOCITY IN MINES. 

In the House of Commons last evening (Thursday), 

Mr. MARKHAM asked the Home Secretary whether, seeing that the 
recommendations of the Electricity in Mines Departmental Committee 
are in some respects opposed to the latest practice adopted by electrical 
engineers, and are therefore opposed by engineers, he would, to expedite 
the passing of a uniform set of rules, ask the coal owners’ and miners’ 
associations to form a joint committee to agree to the main recommenda- 
tions of this Committee which are not the subject of any seriouscontroversy. 

Mr. AKERS DOUGLAS: I am not aware that the Committee’s 
recommendations are opposed to the latest practice of the engineering 
profession. One of the members of the Committee was a distinguished 
engineer, and the Committee received very great assistance from the pro. 
fession in their inquiry. I do not propose to delay the establishment of 
the rules by referring them to a further committee as suggested. The 
rules have been for some time under the consideration of the Owners’ 
Association, assisted by a number of electrical engineers, and the com- 
munications received lead me to hope that, subject to modifications 
on some minor points, the recommendations generally of the Committee 
(on which I may add the miners were ably represented) will be accepted. 

Mr. MARKHAM: Seeing that the Electricity in Mines Committee 
recommended that the application of special electrical rules should be 
left in the hands of His Majesty's Inspectors of Mines, could the right 
hon. gentleman, in view of the fact that most of the inspectors have had 
no practical experience whatever of electrical work, ask the House to vote 
the necessary money to enable him to appoint a sufficient number of 
electrical iuspectors, so that an inspection could be made by these 
inspectors at least once a year at all collieries where electrical plant is 
installed? He also asked the right hon. gentleman to say how many 
deaths due to electricity occurred last year in mines and shafts. 

Mr. AKERS DOUGLAS: The view of the Committee was that the 
enforcement of these, as of all other, special rules should be left in the 
hands of the Inspectors of Mines, and I agree with that view. The 
appointment of special inspectors for the purpose would be undesirable. 
If, however, as the matter proceeds, it should appear that there is any 
necessity for it, I should be prepared to consider the possibility of giving 
the inspectors the assistance of expert advice in the matter. 

The number of deaths last year in mines from electric shock was four. 


Waipori Falls (N. Z.) Power Scheme.—4A bill is being promoted 
in the New Zealand Parliament to enable the Waipori Falls Electric 
Co. to supply and use electrical energy in Dunedin, in the counties 
of Taieri, Bruce, Tuapeka and Waikouaiti, in the boroughs of Milton, 
Mosgiel, Green Island, Caversham, South Dunedin, St. Kilda, 
Mornington, Roslyn, Maori Hill, North-East Valley, West Harbour 
and Port Chalmers, and in the road districts of Peninsula, Tomahawk 
and Portobello. 


CORRESPONDENCE. 


TROLLEY-WIRE INSULATION. 
~ TO THE EDITOR OF THE ELECTRICIAN. 

SIR: From the report in your issue of this date of the dis- 
cussion on Mr. Shawfield's Paper, I gather that that gentleman 
asserted that single insulation is the general rule on the 
B.E.T. lines in his district. As the engineer responsible 
for the large amount of that work done between 1898 and 
1901, I must ask you to contradict Mr. Shawfield's statement. 
All the work done under my supervision had double insu- 
lation, whether span-wire or bracket-arm, and I have every 
reason to believe that the work done since has been similarly 
insulated. I cannot understand how Mr. Shawfield was led to 
the belief he entertains.— Yours, &c., 

July 1. 


Henry M. SAYERS. 
＋[1—ññññ—ñů——— 


LEGAL INTELLIGENCE. 


Re South Lancashire Electric Traction & Power Co. (Ltd.) 


In the Chancéry Court of Lancaster, at Manchester, on Monday, the 
Vice-Chancellor (Sir C. Hall, K.C.) appointed Mr. John Salter, manager 
of the company, and Mr. Henderson, C.A., of London, receivers in a 
debenture-holders’ action against this company. 


Hunter v. Hardie. 


At Denbigh County Court recently, Judge Sir Horatio Lloyd heard this 
remitted action from the High Court for the recovery of £82. 138. 6d. for 
work done, materials provided, &c. Defendant had paid £72 into court 
with a denial of liability, and counterclaimed for £24 as the amount 
required to carry out the work according to specification. The evidence 
showed that defendant had let the contract for an electric lighting 
installation at his country house at Trefnant, St. Asaph, to plaintiff. 
The work was carried out in accordance with specifications, and no com- 
plaint was made until payment was demanded. Then defendant repudi ated 
the amount claimed on the ground that the work was badly done, and 
that the pendants and other fittings were not according to contract. Mr. 
A. Kelly, electrical engineer and insurance expert to the Liverpool and 
Royal Lancashire Insurance Co., said the work done by plaintiff was a 
good average job, and he would advise his company to accept the risk 
without additional premium. 

For the defence it was said that Mr. Hunter agreed to carry out the 
work in all respects equal to another installation, but that when completed 
it was nothing like it, nor was it carried out according to specification. 

Mr. Whitfield, electrical engineer, and Mr. Walter Edwards, architect, 
said the fittings were of the most ordinary character. 

His Honour delivered his reserved judgment last week and gave judg- 
ment for plaintiff with costs. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 

The Library and Technical Instruction committee of Belfast 
invite applications for the following positions in the Municipal 
Technical Institute: — (a) Head. Mechanical Engineering depart- 
ment, salary £500 per annum; (b) head. Textile department, 
£850 per annum; (c) assistant lecturer, Physics and Electrical 
Engineering, £160 per annum; (d) assistant lecturer, Practical 
Mathematics, £160 per annum. All particulars from Mr. Fras. C. 
Forth, Director of Technical Instruction, the Institute, Belfast, to 
whom applications by noon July 26. See also advertisement. 

Marylebone (London) Borough Council invite applications for 
the following positions in connection with their electricity under- 
taking: —(1) Resident engineer; (2) mains superintendent; (8) meter 
department superintendent ; (4) installation inspector; (5) accoun- 
tant in electricity department. An advertisement elsewhere in this 


-issue gives particulars of some of the qualifications required, and 


applications, with full particulars, should be sent to Mr. James 
Wilson, town clerk, Town Hall, Marylebone-lane, London, W., by 
8 p.m. July 20. 

A senior lecturer in electrical engineering is required for the 
Municipal School of Technology, Manchester. Salary £350 per 
annum. Further particulars are given in an advertisement. Appli- 
cations (on forms to be obtained) to the Principal, Mr. J. H. Reynolds, 
by July 16. 

An assistant electrician is required for experimental work in 
Messrs. Crompton & Co.'s instrument department at Arc Works, 
Chelmsford. See advertisement. | 
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A mains assistant is required for the electricity department of 
the County Borough of West Ham. Salary £2. 5s. per week. 
Applicationstothe borough electrical engineer (Mr. W. J. W. Bullock), 
Tucker-street, Canning Town, E. See advertisement. 

The Couneil of the University of Birmingham, invite applications 
for a chair of electrical engineering. Stipend £1,000 per annum. 
Applications to the secretary (Mr. Geo. H. Morley) by Aug. 1. 


London County Council require chief lecturers in the physical 
department (with knowledge of electrical engineering) and the 
engineering department of Poplar Technical Institute. Salary 
£250 each. Also lecturers in chemistry and mathematics. Salaries 
£100 each. Applications by 10 a.m. 18th inst. 


A lecturer is required to assist in the engineering department of 
the East London Technical College, Mile End-road, London, E. 
Salary £200. 

Shi't engineers and sub-station attendants are required by Wake- 
field & District Light Railways Co. Applications to resident 
engineer, Belle Isle, Wakefield. 


An assistant lecturer is wanted in the department of prime 
movers at Glasgow and West of Scotland Technical College. 
Applications by 25th inst. 

An assistant master in elementary science (and to assist in 
chemistry and physics evening classes) is required at Dewsbury 
Technical School. Salary £100. Applications by 14th inst. 


Bury (Lancs.) Education committee require teachers of physics 
and chemistry. Commencing salaries £100 each. Applications by 
11th inst. ; 

A lecturer in civil engineering (£300 a year) and an assistant 
lecturer and demonstrator in mechanical engineering (£200) are 
required in the University of Leeds from Oct. 1. Applications by 
23rd inst. 


Mr. J. A. Donachie has been appointed resident engineer at the 
Scottish House-to-House Electricity Co.'s station at Coatbridge. 


York Electric Light committee recommend the appointment of 
Mr. F. E. Wilkinson (charge engineer at Reigate) as charge engineer 
at £100 a year. 

Mr. J. P. Gabbutt, B.A. (Peterhouse College, Cambridge), has 
been appointed junior lecturer in mathematics at University 
College, Nottingham. 


Mr. J. Galloway, of Blackburn, has been appointed superinten- 
dent of the Rochdale car depot at £150 per annum. 


Mr. R. R. Knight, of Wood Green, has been appointed second 
assistant engineer at Bromley (Kent) electricity works. 


Aberdeen.—The revenue of the Corporation tramways depart- 
ment for the year ended May was £64,071, and the working expenses 
were £38,997, leaving a balance of £25,074, an increase of £1,659 
over previous year. 

Interest, preliminary and parliamentary expenses and sinking fund 
charges for the year were £12,785, leaving £12,288, compared with £13,129. 
£8,000 has been voted for the renewal of lines, and £4,288 written off 
as extra depreciation on the value of buildings. During the year £61,656 
had been expended on new worka, making the total capital expenditure 
£314,407, after deduction of £16,377 for depreciation written off since the 
Corporation acquired the tramways. During the year the cars carried 
15,500,000 passengers, an increase of 5,585,595 over the previous year. 

Adelaide (South Australía).—According to Reuter, a proposal 
is before the South Australian Government to purchase all the 
suburban tramways,” the lines to be converted to electric traction, 
and then leased to operating companies." But there is already the 
Adelaide Electric Tramways Co. at work in the city. 


Argentina.—The proposals of the Mayor of Buenos Ayres for 
the establishment of municipal electricity works, to compete with 
the existing supply undertakings, are not to be proceeded with 
owing to an unfavourable report thereon by committees. 

Lacroze Bros. are seeking a concession from Congress for electric 
tramways between Buenos Ayres (where the system would be con- 
nected with La Capital Co.'s lines), San Martin and Campo Mayo. 

The Director of the Buenos Ayres municipal electrical depart- 
ment recommends that telephone companies be exempt from taxation 
if they place all their wires underground. 


Australasian Electric Lighting and Traction.— The Ire. 
mantle and East Fremantle (W. Australia) joint committee have 
followed the example of Dunedin (N.Z.) Corporation by placing the 
work of equipping their electricity supply works and electric tram- 
ways in the hands of Noyes Bros. on a commission basis, in 
preference to letting contracts for the work at lump sums. 


Bangor.— The Electric Lighting committee recently recommended 
that the salary of the borough electrical engineer (Mr. Price F. 
White) be increased by £40 per annum. It has now been decided 
to allow Mr. White to act as consulting engineer to Carnarvon 
Corporation conditionally upon the increase of his salary being 
postponed until April, 1905. 
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Blackpool.— The financial statement of the Electricity Depart- 
ment for the year ended March 81 shows a total income of 
£81,081. 17s. 1d., including £17,619. 9s. 8d. from sale of current 
for private lighting, £7,617. 6s. 4d. for current supplied to the Tram- 
ways committee, £777. 10s. 6d. for current supplied to the Black- 
pool, St. Anne’s and Lytham Tramways Co. and £5,400. 12e. 9d. 
from public lighting. 

Expenditure was £17,830. 6s. 3d., including generation expenses 
£18,035. 6s. 11d., cost of distribution £1,124. 8s. 10d., and management 
£1,311. 18s. 8d. Gross profit was £13,821. 10s. 101. Interest and sink. 
ing fund absorbed £11,468, 6s. 11d., and after paying the first annual 
instalment of one-third cost of coal elevator (£383. 8s. 2d.‘, and voting 
£82. 16s. 9d. to meet expenditure ia excass of sanctioned loan, the balance 
(£1,886. 199.) was transferred to the general district fund. The total 
capital expenditure to March was £182,969. 10s. 10d., an increase of 
£5,204. Os. 3d. for the year, of which £6,463. 1s. 6d. has been repaid. 
2,570,890 units were generated, compared with 2,388,482 in the previous 

ear. 1,052,440 units were sold by meter, 231,296 supplied to public 
amps, 1,009,015 to the Corporation tramways department ani 93,063 to 
the Blackpool, St. Aune's and Lytham Tramways Co. There are 263 
public arc and 463 incandescent lamps. 


Birmingham.— At the Council meeting on Tuesday the extension 
scheme of the Tramways committea, referred to in our issue of June 
17, was adopted, with slight modifications as to routes, &c. 


Bo'ness.—In forwarding sanction to the borrowing of £25,000 
for electricity supply, the Secretary for Scotland stated that the 
whole of the procedure in reference to cases where working agree - 
ments had been entered into by local authorities, under sec. 11 of 
the Electricity Act, 1882, for the erection and maintenance of 
electricity supply works, is under review. 


Brighton.—The accounts of the municipal tramways department 
for the year ended March show a deficiency of £4,778. It is 
proposed to increase the fares over the longer distances from 1d. to 
làd.,as the present charges are considered insufficient to cover 
working expenses and to provide for depreciation. The heavy 
gradients render the working costs heavier than on the tramway 
systems of other towns. An extension of the tramways from the 
Aquarium to the railway station is approaching completion. 


Cheltenham.—The chairman of the Lighting committee (Ald. 
Norman) stated at the Council meeting on Tuesday that the increase 
in the revenue of the electricity undertaking, compared with the 
previous year, was £1,651, and that the credit balance was £8,429, 
allowing nearly £1,000 to be put to depreciation. Besides paying 
interest and sinking fund, there was at present invested or awaiting 
investment in the sinking fund account £20,390, against the accumu- 
lated deficiency of £18,918. In March next there would be no 
necessity for a demand on the rates, because the rearrangement of 
prices would bring in a surplus of £1,500. 


Chorley.— The Council have accepted the offer of Mr. Oswin 
Hansom for a transfer of tha Chorley Electric Lighting Order, 1898, 
for £984. 

Coventry.—An inquiry was held on Tuesday into the application 
of the City Council to borrow £81,575 for electric lighting extensions. 
The town clerk (Mr. G. Sutton) said that after Mr. Jeckell's 
appointment as manager, he advised that department should be put 
on a sound financial basis and that it would be necessary to double 
the capital expenditure. There was at that period an application 
for & loan of £28,000, and subsequently sums of £19,411, £2,000 
and £5,000 were borrowed. The present application was prac- 
tically a completion of the Council's decision in 1901 to double the 
espital. £7,500 out of the amount applied for had been spent. 
The department had recently commenced making a profit, and no 
more loans would be required to complete the scheme. Mr. J. A. 
Jeckell also gave evidence. 

Orewe.—The Council are borrowing £4,500 for extensions of 
plant at the electricity stations, laying additional cables, &c. 


Oroydon.— Last week the Council referred back the recom- 
mendation of the Tramways comunittee to obtain Parliamentary 
powers to construct four additional tramway routes at an estimated 
cost of about £70,000. Considerable difference of opinion was dis- 
closed as to the merits of rival routes. | 

The balance of the net revenue of the electricity undertaking 
has been appropriated as follows :— £5,000 to reserve and £8,407. 
8s. 10d. carried forward. ; 

Sanction to a further loan of £20,000 for extension of mains, &c., 
has been applied for. A scheme for hiring and hire-purchase of 
cleetric motors has been drawn up, and the Council have con- 
ditionally accepted the offer of the Lancashire Dynamo and Motor 
Co. for the supply of direct-current motors. 


Castoms Decisions.—The general rate of duty on conduit piping 
used in connection with electric lighting and power installations 
has been fixed by the Cape Town Customs authorities at 10 per cent. 


Dartford.—The arrangements for the construction and working 
of electric tramways in the district by J. G. White & Co. under 
lease from the Council are practically completed. The lessees will 
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pay the Council 13d. per unit for current, of which it is estimated 
nearly 400,000 units per annum will be taken. 


Derby.—For the year ended March 31 there was a net profit of 
£1,719. 10s. on the Corporation’s electricity undertaking. 

The electric tramways are to be extended at an estimated cost of 
£2,000. 


Disclaimer.—The Exchange Telegraph Co. desires to state that a 
paragraph which appeared in a London newspaper alleging that 
the late Mr. F. E. Macmahon was the inventor of the tape machine 
which he sold to the Exchange Telegraph Co. is incorrect. The 
machines used by Mr. Macmahon were hired from the company at 
an annual rental. 


Dudley.—In future consumers of electrical energy for power will 
be supplied at 1d. per unit for 22 hours and 6d. per unit for the 
remaining two hours of heavy load. | 


Electric Light and Gas Competition.—In a memorandum pre- 
pared for the information of the Edinburgh and Leith Gas Com- 
‘missioners, their chief engineer (Mr. W. R. Herring) says :— 

There is no denying the fact that we are losing ground so far as 
lighting is concerned—most of the new houses now being built, even 
three and four-roomed tenements, are being fitted exolusively for lighting 
by electricity. 

And, further— | j 

With the present competition of electricity and the losing of most of 
our large consumers, the cost of administering the undertaking is 
increasing as a consequence of our output being now spread over a large 
number of smaller consumers, and the disparity between the consumption 
at mid-winter and the summer season is becoming even more marked 
than hitherto. During the summer months 60 to 70 per cent. of the gas 
works plant and the distributory system is lying idle, whilst the capital 
and interest charges continue. As a matter of fact, the entire output 
only represents 190 days of full work out of the 365 in the year. 


Electrical Exhibition. Fron July 12 to 16 inclusive there 
will be held in the Town Hall, Burton-on-Trent, an electrical 
exhibition, the object being to bring the Corporation's electrical 
department more prominently before the general public of the city. 
Up to the 6th inst. 26 firms had decided to be represented at this, 
the first exhibition of the kind held at Burton-on-Trent. It is 
intended to make a special feature of motor driving for domestic 
and general industrial purposes, as this branch of electrical work 
has made rapid strides during the past few months—from 60 H. p. 
to 284 H.P. There is at the present time quite 100 n P. for which 
enquiries are being made, and a large extension is likely to result 
from the holding of the exhibition. 


Blectricity in Mining.— New electrical plant is being installed 
at Broken Hill (N.S.W.) Block 10 mines. x 

Glasgow.—The tenth annual report of the Corporation tramways 
department shows that for the year ended May 15 the revenue was 
£724,851. 5s. 8d. (against £656,572. 7s. 11d. in the previous year) 
and the working expenses (including depreciation) £496,960. 145. 11d. 
(against £431,870. 2s. 10d.), leaving £228,584. 10s. 9d. (against 
£224,702. 5s.) 

This gross balance has been applied in meeting interest and sinking 
fund, &c., on the cost of Govan and Ibrox tramways, interest on capital, 
sinking fund, parliamentary expenses and annual payment to common 

ood, in all £147,794. Out of tbe net balance (£80,790. 10s. àd.), 

62,000 bas been applied in writing down cost of buildinge, ducts, 
cables, overhead equipment and power atation plant, the balance 
of £18,790. 10». 3d. being added to general reserve, The gross 
revenue [for the past year showed an increase of £68,278. 17». 9d. 
over the previous year, but the average traffic revenue per car-mile 
decreased from 11°19d. to 10*58d. The average working expenditure per 
car-mile showed an increase from 6 21d. to 5'26d., due to the increase in 
the amount of taxes and accident insurance. The expenditure under all 
other headings showed a reduction per car-mile. The total capital expen- 
diture on June 1, 1903, as reduced by depreciation, was £2,129,512. 1>., 
and £451,851. ls. 5d. was expended during last year. From capital 
expenditure £78,619. 8s. 7d. (amount of annual depreciation, 
~ £12,864. 14s. 2d.) Parliamentary expenses, and £62,000 (for special 

depreciation) had to be written off, making the net capital expended 
£2,107,879. 11s. 6d. The amount of the credit of the permanent way 
renewal fund at 51st May, 1903, was £156,789. 9s. 7d., but £60,827. 58. 5d. 
- was added out of revenue during the year, and £4,610. 168. 3d. bad to be 
deducted, being amount expended on renewals throughout the year. The 
balance standing at the credit of the fund was £193,005. 18s. 9d. The 
general reserve is now £33,008. 

Tbe total number of electric cars in stock is 682, and the Corporation have 
decided to build 100 additional cars. The number of cars has been 
increased by 71 during the year. Expériments are being carried out with 
different types of top covers. The total cost of inspection and repair of cara 
at the car shede and workshops throughout the year was £29,964. 17s. 11d. 
and £28,211. 16e. 10d. further was charged sgainst revenue to meet 
depreciation, 


Gorton.—Sanction has been obtained by the Council to the 
borrowing of £18,926 for the purchase and reconstruction of the 


tramways in the Gorton District belonging to the Manchester 
Carriage & Tramways Co. | 


Halifax.—On Wednesday the Council adopted the recommenda- 
tion of the Tramways committee to proceed with the extension of 
the Corporation tramways from Brighouse to Bailiff Bridge at an 
estimated cost of £12,746. 


Inverness.—Edmundson's Electricity Corp. have acquired a site 
here for the erection of electricity works. 


Islington (London).—The accounts of the electricity department 
for the year ended March show a net surplus of £1,054. 

In discuesing the aocounts, the former chairman of the Electricity com- 
mittee (Mr. Samuel Lambert) considered the balance-she*t very satis- 
factory. The income for the year was £48,436, against £44,427 in 1903, 
while the expenditure was £28,513, a decrease of £304 against 1905. Nearly 
200 consumers had been added during the year. The total number of units 
sold was 2,867,647, againet 2 364 458. The borough treasurer stated 
in his report that the success was, to a large extent, due to the demand 
for motive power. The number of units sold for day lighting and motor 
power was 289,894, an increase of 213,221 in about six months, while they 
had paid off their loan, £26,818. 1Cs., entirely out of revenue. 


King's Norton.—On Wednesday it was decided to rescind a 
resolution passed in February, 1902, not to proceed with an electric 
lighting scheme. It is probable that a municipal scheme will be 
ultimately decided upon. 


Kiogston-on-Thames.— Sanction to a loan of £15,850 for electric 
lighting extensions has been received by the Council. 


Launceston (Cornwall).—The terms upon which Messrs. 
Crompton & Co. are to establish electricity works have been agreed 
between the Council and the company. The Lighting committee 
have declined to renew the gas company’s contract for public lighting 
for more than one year. 


Light Raisways.—The Brackenhill Light Railway (Extension of 
Time) Order, 1904, and the Portsmouth and Hayling Light Railway 
Order have been submitted to the Board of Trade for confirmation. 
Objections by 30th inst. and 25th inst. respectively. 

The Board of Trade have confirmed the Ripon and District, the 
Leek, Caldon Low and Hartington (extension of time, &c.), and the 
Witney, Burford and Andoversford Light Railway orders. 


Lincoln.—Sanction to a loan of £10,839, repayable in 30 years, 
has been received by the City Council. 


Liverpool.—The I*inance committee of the Corporation have 
decided to loan £100,000 to the Sunderland Corporation and 
£100,000 to Tynemouth Corporation at 4 per cent. per annum in 
each case. It was explained that the money proposed to be lent 
was part of the sinking fund (£278,608, or 2°6 per cent. of total 
debt) set aside against the corporate debt. The Corporation loan 
out this sinking fund because there are no willing sellers of their 
34 per cent. and 23 per cent. stock. 

The Corporation have decided to apply for sanction to borrow 
£400,000 for extensions of the electricity supply undertaking. 


London County Council.—At Tuesday's meeting the Finance 
committee reported that the amount required to be paid for tram- 
way purposes for the quarter to Sept. 80, 1904, is estimated at 
£150,000. Loans for electric lighting purposes were made to 
Bermondsey (£28,850) and Shoreditch (£7,000). 

Tramway Accounts.—The Highways committee submitted the accounts 
of the tramways for the year ended March 31. The capital expenditure 
amounted to £2,124,228. 15a. 9d., of which £140,714. 133. 8d. has been 
repaid out of revenue. During 1903-4 the expenditure on capital account 
was £619,765. 8s. 2d., chiefly in connection with reconstruction for 
electric traction. The total receipts and working expenses were :— 

Electric and Cable Horse and Cable 
traction. traction. Total. 
Total receipts. . . . 226,535 15 7 . £809,703 11 11 .. £536,239 7 6 
Working expenses 147,058 4 10.. 294198 2 1.. 441,786 6 1l 
Gross revenue.. 78,877 10 9.. 15,575 910.. 94,453 0 7 


Debt charges (£100,536. 14s. 9d.) for interest and sinking fund and 
£2,200 for income tax had to be set against the total of £91,453. 0s. 7d. 
above shown, leaving a deficiency of £8,283. 148. 2d. to be carried to 
appropiation account. When the estimates for the current year were 
passed it was anticipated that the deficiency on the working of the 
southern lines would be upwards of £15,000. The expenses of working 
have been, since the introduction of electric traction, considerably higher 
than they are expected to be when the permanent arrangements W1 i 
regard to the supply of power can be brought into use. The total amount 0 
the renewals reserve fund established in connection with the undertaking 
at the beginning of 1903-4 was £35,072. 0s. 3d., to which should be 
£957, Os. 8d., interest received on part of the fund invested and on 20 
bank balance. The fund has been utilised to the extent of £5,256. 168. 77^ 
in repaying the outstanding debt on the omnibus services formerly, ue 
by the Council, and the uninvested moneys of the balance of the fun Ji 
being temporarily used to defray the expenditure incurred in the P on 
sion of the temporary generating stations at Loughborough 17 is 
and Deptford. The expenditure already incurred under this h t the 
£21,206. 3s. 2d., and of this £2,895. 12s. 5d. is charged agalns i 
revenue of the year, while the remainder will be charged over the E 
during which the temporary stations are used. The Councils 1 1 es 
system extends over a total length of 391 street miles, of which 193 
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of double track have been reconstructed on the conduit system. On 
March 31, 1904, in addition to these tramways, further lengths of line 
amounting to about 7 miles of double track, had been or were about to be 
reconstructed. The total number of passengers carried during the year 
was 133,139,085, compared with 109,615,496 in the previous year. The 
average fare per passenger was 0°93d. the same as in 1902-3, and the 
number of car-miles run was 11,536,534, 1,425,594 more than in the 
previous year. The permanent way has been well maintained, and the 
machinery, plant and rolling stock have been kept in thorough repair. 

With regard to the Northern system—i.c., the tramways owned by the 
Council, and leased to the North Metropolitan Tramways Co.—the total 
expenditure to March 31 last was £854,033. 19s. 8d. The amount 
expended on capital account during the year was £4,503. 18s. 3d., and 
this amount, together with £207. 18s. 10d. already spent, represents the 
expenditure on preparation of plans, &c., and the acquisition of land in 
connection with the proposed reconstruction of these tramways for elec- 
tric traction. The outstanding debt in respect of the undertaking at 
March 31 was £751,749. 7s. 4d., repayments of capital amounting to 
£102,284. 12s. 4d. having been made out of revenue since the acquisi- 
tion of the undertaking. The total receipts froin all sources were 
£65,061, 4s. 10d., and the expenditure £794. 4s. 7d., leaving net receipts 
£64,267. Os. 3d. Out of this sum interest and sinking fund charges 
(£36,609. 168. 7d.) have been paid, the surplus carried to appropriation 
account being £27,657. 3s. 8d. 

Capital expenditure amounting on March 31 to £216,693. 10s. 5d. has 
been incurred in respect of generating stations and other matters of & 
general character not properly chargeable to either the northern or 
southern systems of tramways. The total amount expended for these 
purposes during the year was £104,893, 12s. 8d. Expenses amounting 
during the year to £1,871. 5s. 7d. in connection with the promotion of 
tramway legislation by the Council have been charged against revenue, 
and against this account have also been charged payments for interest 
and sinking fund £8,492. 13s. 4d., expenses of training motormen 
£825. 78. 10d., cost of ceremony of inauguration of electric working on 
Tooting tramways £639. Os. 11d., and other expenses of a miscellaneous 
character amounting to £1,311. 7s. 8d., total £13,139. 15s. 4d. There 
have been miscellaneous receipts amounting to £2,462, leaving a defici- 
ency of £10,677. 158. 4d., to be carried to appropriation account as a 
charge against the surplus revenue of the Council's tramways generally. 
The surplus revenue available on April 1, 1903, was £29,869. 6s. 5d., of 
which £20,000 has been applied in relief of rate, leaving £9,869. 6s. 5d. ; 
the surplus revenue on the northern system in respect of the year 1903-4 
is £27,657. 8s. 8d., and the deficiency on the southern system is 
£8,283. 14s. 2d., and on the general account £10,677. 15s. 4d., making a 
total deficiency of £18,965. 9s. 6d. The available surplus revenue 
amounts, therefore, to £18,565. Os. 7d. ; and this sum is carried forward 
in the accounta for the current year. 

It was decided the report should stand over. 


London County Council Tramways.—The Highways committee 
of the County Council has convened a conference of representa. 
tivesof metropolitan councils north of the Thames for the 14th inst. 
to consider the system of traction to be adopted on those tramway 
routes where difficulties havearisen asto the useof the conduit system. 


Madras.—The Madras Government are said to be about to apply 
to the Mysore Durbar for the loan of the services of Major Joly 
de Lotbiniére, R.E., for a few months in connection with the scheme 
for the utilisation of the water power of Periyar dam for generating 
electrie current, it being proposed to ascertain whether it is possible 
to conduct electric power from the dam to Madras city for electric 
lighting and power transmission purposes. The distance from the 
dam to Madras city is 800 miles. 


Manchester.—During the year ended March last the length of 
single track comprising the Manchester municipal electric tramway 
system was increased from 78 miles to 187 miles 1,602yds. 

Capital expenditure to date is £1,485,162. During the year the traftic 
receipts were £603,182. 6s. 10d. (against £306,249. 15s. 8d. in the pre- 
vious yoar), and total receipts £611,881. 3s, 8d. (against £317,690. 9s. 2d.). 
Working expenses were £392,504. 7s. 8d. (against £193,989. 11s. 9d.), 
leaving gross profit £219,376. 168. (against £123,970. 17s. 5d.), or, 
including interest, £222,456. 6s. 6d. (against £126,566. 16s. 5d.). Interest 
absorbed £52,000, capital redemption £27.000, rent charges £20,000, and 
street improvements £2,012. £70,000 was placed to reserve, renewals 
and depreciation, leaving £50,000 for relief of rates. 120,772,368 pas- 
sengers were carried at an average fare of 1:2d., and 13,617,448 car-miles 
were run. Electrical energy per car-mile cost 1 84d. (against 1 94d. in 
the previous year) and 16,815,764 units were consumed. Total working 
rei were 6°78d. (against 6:95d.), and the total revenue per car-mile 
10:674. 

At the meeting of the Corporation on Wednesday the accounts 
were approved. 


Marylebone (Gondon).—At the meeting of the Council last 
evening Mr. G. Cornwallis- West was elected a member of the 
Electric Supply committee in the place of Mr. J. Sparks, resigned. 

The Electric: Supply committee reported the completion of the purchase 
of the Metropolitan Electric Supply Co.’s Marylebone undertaking in 
accordance with the Council's resolution. The only question that had 
presented any difficulty was the form of receipt to be given by the com- 
pany for the various sums of money handed over to them on the Council’s 
behalf. This difficulty (the committee reported) had been met by the 
acceptance by both parties of a detailed receipt in the form of an agree- 
ment, showing by whom the money had been accepted on behalf of the 
company and the obligations which the company entered into with regard 


to the handing over of the Marylebone undertaking. This receipt-agree- 
ment is dated July 5, and the seal of the Council was duly ordered to be 
affixed thereto at last night's meeting. 

The Electric Supply committee announced the resignation of Mr. 
Councillor Bailey as a member of the committee. 

Municipal Telephony.—The third annual report of the Glasgow 
Corporation Telephone department has just been issued. 

The proportion of rentals brought from last year was £20,714. 15s. 9d., 
aud gross revenue from rentals for the year from June 1, 1905, to May 31, 
1904, was £50,968. 18s. 10d., less the proportion of rentals applicable to 
year 1904-5 carried to suspense account (£24,170. 19s. 9d.), leaving 
£26,797. 29e. 1d. Sundry receipts (including terminal fees £659. 6:. 9d.) 
were £2,126. 6s. 4d. ; total revenue, £49,639. 1s. 2d. Working expendi- 
ture (including Post Office royalty, £5,007. 1s. ld. and terminal fees 
£968. 2s. Ad.) was £29,119. 2a. 114d. ; net revenue, £20,519. 18+. 24d., out 
of which have to be met interest (£8,525. 13s, 8d.) and sinking fund 
(£8,343. 6s. 8d.), leaving a surplus of £3,650. 17a. 104d., which bas been 
carried to general depreciation. This eum, with £2,092. 9-. 7d. standing 
to credit of that account at May 31, 1903, makes a total of £5,743. 78. 54d. 
for depreciation. The whole plant is stated to have been efficiently main- 
tained out of revenue, The borrowing powers at May 31 were £333,890. 
The amount borrowed at that date was £285,490, leaving £48,400 unex- 
hausted. Sinking fund at May 31, 1904 (at rate of 34 per cent. per 
annum), amounted to £16,110. Capital expenditure for the past year was 
£50,050. 88. 4d., making a total of £320,787. 124, The capital expenditure 
for the year was incurred in joining up additional subscribers’ lines to 
existing exchanges, extendiog existing switchboards to accommodate 
additional lines and opening new exchanges at Balmore and Duntocher 
and Nelson street (the latter being in course of construction), and new 
undergrouud work for the general extension of the system, including 
junctions between exchanges. The estimated value of the underground, 
overhead and switchboard plant not yielding revenue is £79,000. The 
Telephone committee are considering the desirability of changing the 
present method of operating. Last year the department suffered a loss of 
£1,131 in terminal fees. This year the loss amcunts to £299. The 
number of telephone offices now open is 235. 

It was reported to the Swansea Telephone committee on Monday 
that there were 825 subscribers connected to the Corporation's 
telephone system and 121 awaiting connection. The manager 
is preparing a report on proposed extensions estimated to cost 
£1,800. A communication from the Postmaster-General to Glasgow 
Corporation was read stating that the question of telephonic 
intercommunication was not likely to come before Parliament this 
session. 


Neath.—Col. A. G. Durnford, R.E., held an inquiry last week 
into the application of the Corporation to borrow £5,000 for electricity 
supply, chiefly for laying mains, &c., as current in bulk will be taken 
from the South Wales Electrical Power Distribution Co. 

Newport (Mon.).—The Council are recommended by the Elec. 
tricity and Tramways committee to extend the electric lighting area 
and to light the whole ot the tramway routes by arc lamps suspended 
from the tramwhy poles. 


Nottingham.—The Corporation will promote a bill for powers to 
extend their electric tramways in the eastern portion of the city at 
an estimated cost of £110,000. 


Ormskirk.—4A report is being prepared on the question of the 
adoption of electric lighting. 


Perth.—For the year ended May 15 the revenue of the electricity 
department was £5,764 and the expenditure £3,380. eo 

The balance to credit of sinking fund account is £1,425. The charge 
for current has been reduced from 44d. to 4d. per unit to private 
consumers, a 

Presentation.—The Brighton local staff of the National Tele- 
phone Co. on Tuesday presented the district nianager (Mr. F. J. 
Madgen) with a gold albert and a pair of silver entrée dishes on his 
resignation. : 


Provisional Order Revocation.—The Board of Trade have 
revoked the Rickmansworth Electric Lighting Order, 1901. 


Queensland (Australia).— To keep in touch with the latest 
developments in electrical science, Mr. John L. Hesketh is proceeding 
(as representative of the Government) to the St. Louis Purchase 
Exposition. | 

Redditch.—In presenting the minutes of the Electric Supply 
committee on Tuesday, the chairman (Mr. F. Dolphin) said they 
had come unanimously to the opinion that the new gas engine could 
not be accepted, and it was decided to arrange for substituting steam 
generating plant of 340kw. capacity. Application has been made 
for sanction to a further loan of £8,500 for extensions of the elec- 
tricity undertaking. 

Bt. Anne's-on-the-Sea.—Capital expenditure on the electricity 
undertaking during the year ended March was £8,272. 2s. 8d., 
making the total £32,572. 9s. ld., and the year's revenue 
£6,504. 17s. 9d., including £2,241. 8s. 5d. from private consumers, 
£2,485. 5s. 9d. from the tramway company for traction and are 
lighting, and £1,402. 17s. 8d. from public lighting. 

Working expenses were £3,204. 2s. 5d., generation expenses 
£1,889. 8s. 10d., distribution £139. 18s. lld., and management 
£491. 8s. 5d. Gross profit was £3,300. 15s. 3d. £890. 14s. 3d. was 
required for interest and £854. 14s. 10d. for sinking fund, and the 
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balance, (£1,689. 7s. 11d.) was applied to depreciation. 543,396 units 
were generated, 68,727 used by public lamps, 293,481 supplied to the 
tramway company, and 121,784 to private consumers. There are 249 
private consumers and the equivalent of 14,033 8 c.p. lamps are con- 
nected. 78 Nernst lamps are included in the public lighting. The total 
maximum supply demanded was 401k w, 


St. Pancras (London).—The accounts of the electricity under- 
taking for the year ended March show total capital expenditure 
£460,368. 8s. 10d., an increase of £38,677. 68. 4d. during the vear. 

The revenue of £75,774. Os. 3d. (compared with £68,372. 2s. 7d.) 
included £63,143. 13s. 9d. from private consumers, £11,367. 7s. 6d. 
from public lighting, £194 meter rentals and £624. 17s. 2d. sundry 
chargeable works, Working expenses were £35,686. lls. 4d. (against 
£36,096. 58, 8d.), total generating expenses £20,728. 118. lld., dis- 
tribution costs £4,556.17s. 6d. Management expenses were £2,711. 11s. 2d., 
law and parliamentary charges £1,533. 19s. and rents, rates and taxes 
£2,335. 1s. 10d. Out of the gross profit of £40,087. 88. 11d. (against 
£32,275. 16s. 11d.) interest required £13,093. 3s. 5d. and sinking fund 
. instalments £6,122. 5s. 10d. The net profit was £20,583. 13s. 2d. (com- 
pared with £16,818, 0s. 6d. in previous year). Adding to this the amount 
from 1902-3 unappropriated (£580. Os. 11d.), the total disposable amount 
was £21,113. 14s. 1d., of which £16,000 has been added to reserve and 
£2,319. 9s. 6d. carried forward. 5,613,170 units were generated, 
9,694,046 were supplied to private consumers, 909,390 to public lamps and 
126,905 to public buildings. There are 461 public lamps, and the total 
maximum supply demanded was 3, 193k v. The numbers of lamps con- 
nected and applied for are equivalent to 84,788 16 c.p. incandescents 
(compared with 75,156 last year) and 759 arcs (against 646). Motors 
number 312 (against 259). 


Salford.—The Tramways committee recommend the Corporation 
to apply for sanction to borrow £16,318 for electric tramears and 
rail cleaning and watering cars. 


Shoreditch (Gondon).—The accounts of the electricity under- 
taking for the year ended March 25 were presented on Tuesday. 

A surplus of £1,043. 17s. 1d. was shown after debiting the electricity 
account with the whole of the cost of the destructo-, less charge t» general 
rate of 2s. per ton for refuse destroyed, aud also paying loan charges 
(£13,460. 193. 2d.). The sales increased during the year by nearly 9 per 
cent., and the total costs increased by less than 4 per cent. The accounts 
were approved and £1,000 of the surplus carried to reserve. 


Shoreham.—Hove Electric Lighting Co. will apply for a pro- 
visional electric lighting order for Shoreham. 


South Africa.—The “ British and South African Export Gazette 
states that Pietermaritzburg Tramways sub-committee, acting on 
suggestions from their new tramways manager (Mr. P. Finlayson) 


intend to order a tower waggon and additional tramway current . 


meters and to extend the tramways. 

Johannesburg Town Council have decided upon an expenditure of 
£31,458 for extensions of the electricity mains to suburban districts, 
£7,485 for substituting underground for overhead cables, and £12,640 for 
rearrangements, &c., of generating plant. di 

Amongst electricity schemes in course of realisation or projected are 
those of Boksburg, for which tenders have been invited ; Mafeking, for 
which Mr. Mordey Lambe (borough electrical] engineer of Kimberley) has 
been appointed consulting engineer; Pietersburg (Transvaal) and Vry- 
heid (Natal), which are so far only in the projected stage; and Kalk Bay, 
whose municipality has received Parliamentary authority to raise a loan 
for electrical purposes. 

Natal public estimates for 1904-5 include £14,000 for further develop- 
ment of the Government telephone system, including £6,000 for remodel- 
ling the Durban-Maritzburg section, £1,200 for an extension to Dundee, 
£2,000 for an exchange at Newcastle, and various sums for linking other 
places with the system. The line from Pietersmaritzburg to Ladysmith 
is almost completed, 


South Shields.—Out of the net profit of £1,303. 16s. 8d. on the 
past year’s working of the electricity undertaking the Electrical 
committee have voted £300 to general district rate account, the 
balance being carried to reserve. 


Southwick.—Hove Electric Lighting Co. will apply for a pro- 
visional electric lighting order for Southwick. 


Spanish Telegraph and Telephone Tenders.— We understand 
that the tenders invited by the Spanish Government Telegraph 
Department for the trunk telephone lines projected between Madrid 
and the French frontier towns of Hendaye and Port-Bou (with the 
ultimate looping through to Paris) have failed to attract offers, 
owing presumably to the unsatisfactory conditions made by the 
Spanish Government. We understand, however, that the scheme 
will again come forward, as there is a strong feeling both in Madrid 
and Paris that direct telephonic communication between the two 
capitals should be established without delay. 

With regard to the tenders invited for the supply of submarine 
telegraph cables to the Spanish Government, recently noted in these 
columns, we learn that it has not yet been decided whether fresh 
tenders will be invited by the Spanish Government. The matter 
rather depends upon iether any private firm or company is 
prepared to come forward and undertake the work by arrangement. 


Stockport.—The Corporation have withdrawn their offer of 
£23,000 for the Hazel-grove tramway route. 


Stockton Heath.— Warrington's proposals to supply electricity 
in Stockton Heath have been approved by the Parish Council, the 
condition being that the charges for current do not exceed those of 
Warrington. 

Telegraphic Vocabularies.— The important decision of the 
International Telegraph Conference held in London in 1908 (whose 
* Rules and Regulations" have now been confirmed by all the 
contracting States) that the difficulties attendant upon the compila- 
tion of suitable vocabularies for code messages were best met by 
allowing the completest latitude to compilers of these commercially 
indispensable publications, has quite naturally put vocabulary com- 
pilers on their mettle, and we are threatened with a number of 
vocabularies of only more or less value in this respect. It is 
essential, however, that in the preparation of such lists of words the 
compilers should be thoroughly acquainted with telegraphic work, 
in order that the many causes of error may be eliminated and the 
telegraphing publie provided with words which can be depended 
upon from every point of view. Mr. James Nicolson, A. M. I. E. E., 
has had & large experience in this branch of work, and has set him- 
self the task of preparing & consono-vowel vocabulary, which, while 
conforming strictly to the conditions laid down by the London Con- 
ference, meets the requirements of the telegraph and cable companies 
and gives to commercial houses an infinite number of good words to 
draw upon for the compilation of private and public telegraphic 
codes. The first part of Mr. Nicolson’s code, the compilation and 
revision of which has been undertaken by his son, Mr. Alex. McL. 
Nicolson, of London, has now been issued by Messrs. Whitaker & 
Co., and contains 125,000 consono-vowel combinations. We have 
examined Mr. Nicolson’s book with some care, and, since such 
combinations have been sanctioned by the States contracting to 
the St. Petersburg Convention, we consider Mr. Nicolson’s system 
the best that has yet come before us for examination. The fact 
that under such a system the number of words available is practi- 
cally limitless is an additional advantage, as it enables phrase-code 
experts to provide for every conceivable requirement of the merchant, 
and so is available for codes covering the largest number of possible 
“subjects.” It is also to the credit of this vocabulary that it 
affords the merchant an effective double check upon all messages 
received. How far it will involve repetitions by the telegraph 
companies only time and experience can prove. 


Torquay.—At the Council meeting on Tuesday the mayor moved 
the adoption of the Electric Lighting committee’s recommendation : 

“That in view of the fact that the Dolter Tramway Co's bill had passed 
the House of Lord's Committee, and that the company would probably 
require a supply of electricity, the plans and specitications for the 
Council’s new electricity works be proceeded with, so that eanction for 
borrowing the necessary capital might be obtained by the time the com- 
pany's bill was finally passed.” He said the estimated expenditure for 
the works was £42,000, of which £2,000 for building and £8,000 for 
generators was reasonably chargeable to the traction department, and by 
running lighting sets from the same shafts as the traction generators the 
Council would practically gat the day load lighting supply for nothing. 

The committee's recommendation was adopted. 


Wandsworth (London)—The County of London Electric 
Supply Co. have introduced an alternative flat rate of 6d. per unit 
for current supplied to private consumers, and meter rental has been 
reduced by about 25 per cent. 


West Bromwich.—Sanction has bezn received by the Council to 
the following loans :— 

£1,751 for feeder ca^le, £548 excess expenditure on extensions and 
£1,000 for street lighting. It has also been decided to apply for a further 
loan of £1,500 for laying mains. 

For electrical energy supplied in future to electric motors up to 3 H.P. 
consumers are to have the option of an increase of jd. per unit in the 
charges or pay for a minimum consumption of 200 units per H.P. per 
quarter ; also, in cases where light and power ara used on the same pre- 
mises, the current for power is to be registered by the lighting meter, 80 
that all current used for power will be charged for at the 14d. rate. 

Westinghouse Automatic Signalling.—Following upon the 
inauguration of the Westinghouse automatic signal system on the 
Ealing and Harrow branch of the Metropolitan District Railway 
about a year ago, the whole of the Fuld) is now being thus 
equipped. About a week since, four track circuits worked on the 
same principle were brought into use at the newly-opened Highbury 
station of the Great Northern and City Railway. These track cir- 
cuits govern two home signals and a starting“ signal in either 
direction—i.e., six signals in all—the two home signals working 
simultaneously. This installation is said to be the first application 
of the Westinghouse automatic signals on a London tube railway: 
The Westinghouse Brake Co. were responsible for the work, and we 
understand the installation is giving complete satisfaction. 


Wills.— The estate of the late Mr. James Staats Forbes, who 585 
for many years director and chairman of the Edison & Swan Unite 
Electric Light Co., president of the National Telephone Co., ps 
intimately associated with the principal railway interests O t : 
country, and who died in April last, aged 81, has been valued à 
£185,867 gross, of which £118,867 is net personalty. The Railway 
Servants’ Orphanage benefits to the extent of £5,000 under the w 
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The gross value of the estate of the late Col. B. H. Martindale, 
& director of the City of London Electric Lighting Co., has been 
sworn at £12,614. 18s. 8d. 


Wireless Telegraphy.— We announced in Oetober last that the 
London, Brighton and South Coast and the Western of France 
Railway Companies had decided to place Newhaven and Dieppe in 
wireless telegraph connection on a system invented by M. O. 
Rochefort, a French engineer. The work of erecting towers, &c., 
has now been commenced. 

The Northern Lights Commissioners’ steamer ‘‘ May," at present 
in Granton Harbour, is being equipped with the Marconi system of 
wireless telegraph apparatus. Apparatus is also being fitted up at 
the lighthouse on Inchkeith, as an experiment, with & view (it is 
stated) to its introduction to other steamers and lighthouses under 
the control of the Commissioners. 


Wiring Consumers’ Premises in the Metropolitan Area. 
—The London County Council has circulated amongst the Metro- 
politan Borough Councils an intimation that their application to 
Parliament next session for power to enable the borough councils 
to wire consumers' premises, &c., can only be proceeded with if the 
councils concerned give to it the fullest possible support. 


York.—The extension of the Foss Islands electricity works will 
be formally opened on 18th inst. The Electric Light committee 
recommend extensions of mains at a cost of £275, and propose to 
lay a new main cable. 


Robertson Electric Lamp Works Annual Excursion.—An 
enjoyable trip to Folkestone was made by nearly 400 employés of 
Robertson’s Electric Lamp Works last Saturday. Travelling by 
special train the party arrived at their destination at about 10:30, 
and at once took possession " of the town. Fortunately the 
weather was fine and a most agreeable time was spent. Mr. C. L. 
Robertson and Mr. C. Wilson, respectively director and joint 
manager, were present, as were also a number of guests. Mr. 
Wilson, in responding to the toast of his health, which was proposed 
after the luncheon, said he thought the Robertson lamp was in the 
front rank, and it was the duty of all present to do their utmost to 
keep it there. 

Outings.—On Saturday the annual outing of the officers and 
workpeople of the Electric Construction Co., Bushbury Works, 
Wolverhampton, took place, when a large party spent a pleasant 
day at Blackpool. 

The employés of Bournemouth & Poole Electricity Supply Co. 
had their annual outing at the New Forest on June 25. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Walthamstow Urban District Council invite tenders for the 
supply, delivery and laying of cables, troughing, boxes, &c., for two 
years. Specifications, &c., from the consulting engineer (Mr. J. 
Enright), 68, Lincoln's-inn-fields, London, W.C., and tenders to 
Mr. C. Sydney Watson, clerk to the Council, by 5 p.m. 22nd inst. 
See also advertisement. 


West Ham Council invite tenders for the removal and re-erection 
of four Babcock-Wilcox water-tube boilers. Specifications from 
the borough electrical engineer (Mr. W. J. W. Bullock), Tucker- 
street, Canning Town, E., after lith inst. Tenders to the town 
clerk (Mr. Fred. E. Hilleary), Town Hall, West Ham, E., by 
4 p.m. July 15. Further particulars are given in an advertisement. 

Dublin Corporation invite tenders for 12 months’ supply of 
machinery oils for their electricity works. Specifications from the 
town clerk (Mr. Henry Campbell), City Hall, Dublin. Tenders by 
noon July 22. See also advertisement. 

Dublin Corporation require tenders for 100,000 pairs of arc lamp 
carbons. Tenders to secretary (Mr. Fred. J. Allan), 8, Cork-hill, 
Dublin (addressed chairman of Lighting committee), by 9th inst. 


Wigan Corporation invite tenders for hand reversible three-wire 
battery booster and switchboard, compound-wound double-field 
balancer and cables. Specifications, &c., from the borough elec- 
trical and tramways engincer (Mr. James Slevin), Bradford-place, 
and tenders to the town clerk (Mr. Harold Jevons) by noon 19th 
inst. See also advertisement. 


Tenders are invited by the Scottish office of the May-Oatway 
Fire Appliances (Ltd.) for wiring the fire alarm installations set 
out in an advertisement. Tenders close at noonJuly 15. Particulars 
from managing director, 49, Queen-street, Glasgow. 

The managing director of the company also invites tenders, 
accompanied by samples, for a year’s supply of overhead line, 
deliverable in 10-mile 1015 for cash. See advertisement. 

Bristol Corporation Electrical committee invite tenders for (a) 
H.T. switch gear, (b) water-tube boilers, (c) two 1,000kw. three- 
phase E.H.T. turbo-alternators, (d) two 500kw. induction type 
motor-generators, E.H.T. to D.C., (e) E.H.T. cables, (f) E.H.T. 
transformers, (g) E. H. T. switch gear. Tenders to Mr. H. Faraday 
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Proctor, city electrical engineer’s office, Temple Back, Bristol, by 
10 a.m. July 15. 


Handsworth District Council invite tenders for water-tube boilers, 
engines and dynamos, hand-travelling crane, storage battery, arc 
lamps and posts, switchboards and boosters. Tenders to the clerk 
(Mr. H. Ward), Council House, Handsworth, near Birmingham, 
before noon July 11. 


Rochdale Corporation invite tenders for supply and erection of 
two steam turbines direct-connected to two three-phase alternators, 
or for alternators connected to high-speed triple expansion engines ; 
also for one motor-driven three-phase alternator. Tenders by 
18th inst. to the town clerk (Mr. James Leach), Town Hall, Rochdale. 


Metropolitan Asylums Board invite tenders for the installation of 
fire alarms at Darenth Asylum, Dartford, and for telephones at 
the Eastern Hospital, Homerton, and the Western Hospital, 
Fulham. Tenders by 10 a.m. 20th inst. 

St. Pancras (London) Council invite tenders for main switch- 
board at King’s-road power house. Tenders to the deputy town 
clerk (Mr. H. T. Richards), Town Hall, Paneras-road, N.W., by noon 
July 19. 

Devonport (Tasmania) Town Board invite alternative tenders for 
50 or 100 smallest-size meters to read direct in B.O.T. units on 
220-volt direct-current circuits. Mr. Geo. H. Lofts is town electrical 


| engineer. 


Dartford District Council require tenders by noon 19th inst. for 
extension of underground and pilot cables in existing spareways and 
for laying lighting cables with road work, junction boxes, &c. 

Rhyl District Council invite tenders by 18th inst. for 1,400yds. 
0:2 concentric feeder cable. 

Messrs. Wm. Lee, Son & Co. (Ltd.) invite tenders for an electrical 
installation at their cement works, Halling, near Rochester. 
Further particulars can be obtained of the manager of the works. 

Radcliffe District Council require tenders by 16th inst. for tram- 
way permanent way construction (64 miles single track), including 
copper bonding. 

Mardel Plata (Argentina) Municipal Council are inviting tenders 


for public electric lighting, the contract with the local company 
having expired. 


TENDERS REOBIVED AND AOOEPTED. 


London County Council have received the following tenders :— 
For Coal and Ash Conveyors at Greenwich Generating Station. 


New Conveyor Co.(accep'd.) £4,763 Blake, Barclay & Co. £06,551 
C. A. Cass d oa 7,394 Babcock & Wilcox 4,971 
R. Dempster & Sons 7,271 Edgar Allen & Co. 4,582 
Spencer & Co. .. ; 6,881 


50kw. Electric Generating Plant for Poplar Technical Institute. 
W. Sissons & Co. (accepted) £475 P. Brotherhood. .. £541 
Belliss & Morcom.. 6 546 W. H. Allen, Son & Co. .. 520 

For wiring Tooley-street fire station, 11 tenders, va ying from 
£133. 10s. to £166. 5s. 6d., were received, and the lowest (that of Rash. 
leigh Phipps & Co.) was accepted. 

For wiring Bayswater sub-station, 11 tenders (£121. 2s. 6d. to £195) 
were received, the lowest, that of Rashleigh Phipps & Co., being 
accepted. 

Eleven tenders were also received for wiring Kilburn sub-station 
(varying from £143 to £192. 9s.) the lowest in this instance, that of 

hleigh Phipps & Co., was likewise accepted. 

Royton District Council have received tenders from the following 
firms in connection with their electric tramways :— 

Permanent Way.—Wm. Underwood & Bro. (accepted), Hughes & 
Stirling, James Brunton, R. W. Blackwell & Co., Wm. Griffiths & Co., 
Edmondson & Wyatt, G. Freeman & Sons, J. G. White & Co., Bennie & 
Thompson, Dick, Kerr & Co., Wm. Hy. Worthington, A. Graham & Sons, 
J. E. Mayall, J. & W. S. Briscoe, G. Law, and Pegg & Bailey. 

Overhead Construction and Equipment.—Brush Electrical Engineering 
Co. (accepted), F. M. Smith & Co., George Hill & Co., British Insulated 
& Helsby Cables, Wm. Underwood & Bro., Dick, Kerr & Co., British 
Thomson-Houston Co., R. W. Blackwell & Co., and J. G. White & Co. 

Cables.—W. T. Glover & Co. (accepted), Callender's Co., W. T. 
Henley's Co., Siemens Brothers & Co., British Insulated & Helsby Cables, 
St. Helens Cable Co., W. F. Dennis & Co., Johnson & Philips, Western 
Electric Co., and Simplified Underground Conductor Co. 


The Scottish office of the May-Oatway Fire Appliances have 
accepted the tenders of Carrick & Topping for wiring installations of 
the May-Oatway fire alarms (for direct connection with the fire 
brigades) on the works of the St. Mungo Mfg. Co., Govan, and 
Messrs. Hay Bros., Glasgow, and at the King’s Theatre, Glasgow; 
also those of W. Douglas (Ltd.), J. Maxwell & Son and D. T. Niell 
& Co. for similar installations on the premises of the Leith Provi- 
dent Co-operative Society, Adam Smail (Dundee) and E. Chalmers 
& Co. (Leith) respectively. 

Mather & Platt have secured a contract for the supply of elec- 
trical plant to Simonstown (Natal) dockyard, including two Babcock 
boilers, two, Browett & Lindley-Mather & Platt generating sets, sur- 
face condenser with pumps, &c., overhead travelling crane, storage 
battery and booster, two portable motor-generators, switchboard, 
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with dynamo, battery motor and feeder panels with instruments, 
switches, &c., also motors for the workshops with accessories. 


Meldrum Bros. have received an order to instal and fix 
mechanical stokers to four boilers at the Grove Hospital, to four 
boilers at the Park Hospital, and to two boilers at the Northern 
Hospital of the Metropolitan Asylums Board. This firm have 
already in hand three sets of stokers for another of the Metropolitan 
Asylums Board’s institutions. 


The tender of the Dunedin (N.Z.) Engineering Co. has been 
accepted for the pipe line for conducting water from Waipori Falls 
to the power house in which it is proposed to generate energy for 
Dunedin and the surrounding districts (see also under Waipori 
Falls). . 

Shoreditch (London) Council has accepted the following tenders 
for 12 months’ supply of coal:—Gothard & Co., Manners’ nuts, 
12s. 6d. per ton, delivered in barges; ditto, best Welsh smokeless, 
No. 1 Bwllfa, 21s, 4d., delivered in vans; Rickett, Cockerell & Co., 
North’s nuts, 20s. 5d., delivered in vans. 

Ilford District Council have accepted the following tenders :— 

British Westinghouse Co., 1,000kw. Westinghouse-Belliss set ; Kelvin & 
James White, extension to main switchboard and extension to distribu. 
ting switchboard; Lassen & Hjort, water purifying plant; W. T. 
Henley's Co., feeder pillar, &c. 

Tucuman Municipal Council have accepted a tender from Señor 
Belisario S. Garcia for public electric lighting. The River Plate 
Electricity Co. have hitherto held this contract, the charges for 
current being $28.50 per month for arcs and $6 for incandescents. 
There are 180 of the former and 92 of the latter in use. 

The contract for the construction of the light railway extensions 
from Cheltenham to Charlton Kings and Leckhampton (over 
6 miles) has been let to R. W. Blackwell & Co. at about £40,000. 
The work will be commenced within three months and is to be 
finished by the end of the year. 

Stepney (London) Council have accepted the tender of the Electric 
Motor Supply Co. for wiring the Whitechapel public baths at 
£287. 8s. There were 80 tenders, ranging from that of the accepted 
tender to £669. 

Salford Tramways committee have accepted the following ten- 
ders :—Dick, Kerr & Co., 10 single-truck, double-decked cars at 
£580 each, 10 double-truck combination cars at £697 each, and 
two rail-cleaning and watering cars at £1,082. 10s. each. 

Lincoln City Council have accepted the following tenders :— 
Brush Co. (eight trucks and eight car bodies); British Westing- 
house Co. (eight electrical equipments, two magnetic track brakes 
and spares); Milnes, Voss & Co. (two top-seat covers). . 

Warrington Tramways committee have accepted the following 
tenders :— | A 

Babcock & Wilcox, four mechanical stokers, £957. f- 

Bell Bros., water-softening plant, £450. : 

Holyhead Council have accepted the tender of the National 
Electric Construction Co. for laying additional electric lighting 
mains, &c , at £1,750. 

East Ham District Council have accepted the tender of W. J. 
Fryer & Co. for wiring and fitting up the technical college for electric 
lighting at £679. 

Richard Hornsby & Sons have secured a water-tube boiler con- 
cha for Finchley electricity works to work alongside the existing 
plant. | 

Birmingham Electricity committee have accepted the tender of 
Wm. Sapcote & Sons for excavation, concrete and brickwork for the 
foundation of their new Summer-lane generating station at £15,777. 

Wednesbury Corporation are recommended to accept the tender 
of F. J. Smith for the erection of an office, test room and stores 
adjoining the electricity sub-station. 

Stoke-upon-Trent Town Council have accepted the tender of the 
Reason Mfg. Co. for electricity meters, demand indicators and house 
service cutouts. | 

Derby Council have accepted the tender of Rawlinson & Sons for 
a telescopic trimming ladder at £19. 15s. 

Derby Town Council have also accepted the tender of J. G. 
White & Co. for constructing the permanent way of the tramways 
from East-street to Victoria-street at £2,000. 

Exeter City Council have accepted the tender of the British 
Westinghouse Co. for the erection of & steam generating set (with 
Belliss engine) at £2,260. 

Johannesburg Corporation have ordered three 80kw. and six 
15kw. transformers from the British Westinghouse Co. 


Leeds City Council have accepted the tender of Isaac Gould (Ltd.) 
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for extensions at Kirkstall tramway depot at £4,032. 1s. 8d. 


Dudley Council have accepted the tender of Ferranti Limited for 
a 400kw. steam dynamo at £2,200, 


Dover Corporation have accepted the tender of G. Lewis & Sons 


for extensions of the electricity station buildings at £1,222. 10s , and: 


that of Matthews and Yates for an electric ventilating fan at £20, 


Buckingham Council have accepted the tender of the local electric 
light company for public lighting. 

Croydon Corporation have accepted the tender of Babcock & 
Wilcox for steam pipe work at £997. 


BUSINESS NOTICES. 


We are asked to state that Mr. G. Almenriider has been appointed 
assistant manager to the manager (Mr. F. Winter) of the London 
agency of Dr. Heinr. Traun & Sons. Mr. Almenrüder has been in 
the service of the agency for the past 18 years. 

J. H. Edwards, F. Armstrong, A. L. Stephens and W. D. 
Armstrong, electrical and mechanical engineers, Bristol, Cardiff, 
&c., have dissolved partnership. Debts by J. H. Edwards and A. L. 
Stephens, who continue as Edwards & Armstrong. 

G. E. Mansfield and W. G. Dexter (trading as Mansfield & Dexter), 
electrical engineers, Vulcan-road, Leicester, have dissolved parter- 
ship. Debts by Mr. Mansfield, who continues. | 

T. Usher and Wm. Schmahl (trading as the Armorduct Improved 
Electric Conduit Co.), 6, Farringdon-avenue, London, E.C., have 
dissolved partnership. Debts by Mr. Schmahl. 


We are informed that Mcssrs, Featherstone Smith & Sons, 
67, Leadenhall-street, London, E.C., have been appointed whole- 
sale selling agents, exporters and shippers to Cryselco Limited, 
makers of the Cryselco incandescent lamps. 


BANKRUPICIES, LIQUIDATIONS, &c. 

In the failure of Carl Vigant de Falbe (lately carrying on business 
as the Electric & General Contracting Co. at 17, Shaftesbury- 
avenue, London, W.C., and now of 1, Penywern-road, Earl’s Court, 
London’, the public examination has been fixed for 11:30 July 20 at 
Bankruptcy-buildings, Carey street, London, W.C. 

F. W. Parkes & E. Sadleir, electrical engineers, The Dingle, 
Colwyn Bay, have been ajudicated bankrupt. 

Claims against the Automobile Mfg. Co. (Ltd.), 48 and 49, Long: 
acre, London, W.C., must be in by 18th inst. to Mr. H. de V. 
Brougham, Carey-street, London, E.C. 

A meeting of Dover Electricity Supply Co. (Ltd ) (whose under- 
taking has been acquired by Dover Corporation) will be held on 
Aug. 8 at the Burlington Hotel, Dover, to receive an account of the 
winding-up. 

Messrs. A. J. Crane, G. A. Paul, J. White, C. G. Penney, and 
J. D. Gibbes have been appointed a committee of inspection to act 
with the official receiver and liquidator (Mr. G. S. Barnes) in the 
winding up of the Automatic Telephone Co. (1903) (Ltd.) 


An order has been made for the winding-up of the Electro- 
.Voelker Syndicate (Ltd.), 65, George-street, Croydon. 


Bale by Tender. —O ing to change of system and closing of their 
old electricity station, Exeter Corporation have a quant ity of plant 
for disposal, particulars of which are set out in an advertisement. 
Schedule and form of tender from the city electrical engineer, Mr. 
H. D. Munro, to whom tenders by 12 noon July 15. 

Plant for Bale.—A small electric lighting plant suitable for a 
hotel or small works (including a 6 E. . Otto gas engine, Taunton 
dynamo, &c.) is advertised for sale by Messrs. Blane and Riding, C.A., 
80, Birley-street, Blackpool. 

In the important business district of Tabernacle-street, Finsbury, 
London, E.C., Messrs. B. Brampton & Co., Finsbury House, Finsbury- 
square, E.C., have to let two floors in eligible warehouse premises. 

Land to be Let or Sold.—Messrs. Walfords, 27, Bolton-street, 
Piccadilly, London, have some exceptionally eligible land at Stam- 
ford, Lines., for sale or to be let. Stamford is connected with three 
railwuy systems, and is within moderate distance of the Midland 
coalfields. 

Patents, Designs and Trade Marks.—Notice is given that 
Mr. Henry Harris Lake seeks leave to amend specification of letters 
patent No. 1,093 of 1908 for “ Improvements relating to devices for 
synchronously operating phonographs and cinematographs,' as set 
out in the Illustrated Official Journal (Patents) of June 29. 
Opposition. must be lodged at the Patent Office, 25, Southampton- 
buildings, London, W.C., within one calendar month from date of 
said journal. See also advertisement. 

New Watertight Tumbler Switch.—To get over the difficulty 
which is presented when using tumbler switches for outdoor work 
or in exposed positions where moisture is present, the General 
Contracts Co., of 1024, Charing Cross road, London, W.C., have put 
on the market a novel form of their patent “Strut” switch enclosed 
in a watertight box. To facilitate manufacture the standard type 
of switch is used complete, secured in the metal box, either with or 
without the ordinary cover as may be desired, and, in order to 
retain the full advantage of the tumbler action and at the same 
time produce a switch that is absolutely watertight, a second dolly 
is introduced working in a ball-and-socket joint in the cover of the 
watertight box. This second dolly carries a cupped end which fits 
over the ball of the permanent switch dolly, thus forming a smootlt 
working joint between the outer dolly and the switch lever. Fot 
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convenience in coupling, the wires are carried through glands in the 
side of the box, so arranged as to give sufficient length of wire to 
allow the switch being removed for making the connections, space 
being allowed in the bottom of the box for the slack wire to stow 
when the switch is fixed in position. The additional dolly and 
outer cover, being concentric with one another, admit of the cover 
being unscrewed with the switch in any position, and, as there are 
no small screws or loose parts in connection with this portion of the 
case to be removed when making the wire connections, and so inter- 
fere with the adjustment of the watertight joint, the switch becomes 
one of the simplest and most effectual watertight switches on the 
market. It is made up to take any form of gland or tube connection. 


The Sub-target Gun Machine.—The Sub-Target Gun Co. is 
exhibiting a device for enabling shooting practice to be closely 
followed and recorded on a miniature target, called the sub-target, 
placed at the side of the gun independent of the target proper. The 
machine itself consists of a cast-iron stand, which serves as a 
support for a horizontal metal construction carrying the indicating 
and recording mechanism. At one end of this horizontal con- 
struction is a small upright metal holder for the miniature card- 
board targets. In front of this target a needle point plays, which is 
connected by levers and joints to the gun in such a way that its 
movements with regard to the sub-target correspond to the move- 
ments of the rifle with regard to the target proper. Any rifle may 
be used and is attached to the mechanism at two points. On 
pulling the trigger, a short electrical contact is made in a small 
contact box screwed to the rifle, and a current impulse from a dry 
battery is sent through a solenoid, which in its turn causes the sub- 
target to advance towards the needle. In this way a needle prick is 
made on the sub-target, indicating the point where the real target 
would have been hit. 


Superheated Steam Applied to the Willans Engine.— A 
neat pamphlet, descriptive of and illustrating the use of superheated 
steam as applied to the Willans engine, is issued by Messrs. Willans 
& Robinson, Victoria Works, Rugby, and copies can be obtained on 
application. The text is accompanied by several graphic diagrams 
showing the saving in stean consumption on Willans triple 
expansion, compound expansion and simple engines. 


Post Office Telephone Directorg.—4A directory of the Post 
Office telephone exchange system in England and Wales, Scotland 
and Ireland, corrected up to the end of June, has just been issued, 
and contains, in addition to the names, addresses and numbers of 
subscribers, & complete list of Post Office call offices in the United 
Kingdom, and particulars as to rates of subscription and of the 
various facilities offered to subscribers to this service. The time 
during week days and Sundays the service is. open at the various 
call offices is furnished. A list of subscribers who rent circuits in 
connection with the International and Inland Trunk Telephone 
Exchanges is also given. The list of subscribers to the London 
Telephone Exchange system of the Post Office is published 
separately. 


Catalogues.—Messrs. Nalder Bros. & Thompson, 34, Queen- 
street, London, E.C., send us an advance copy of a new edition of 
section 1 of their main list. This section deals chiefly with soft 
iron solenoid instruments (switchboard and portable patterns), 
accumulator cut-outs, &c. Of these instruments, &c., numerous 
illustrations are given and the accompanying particulars cover a 
wide range of information. 


The New Brotherton Tube Co, have ready a new descriptive 
catalogue of their Excelsior " system of electric conduit. 


Messrs. E. P. Allam & Co. have ready new circular lists of 
** Premier " house service fuse boxes and ironclad switches, cutouts 
and motor-starters. 


Messrs. Archibald J. Wright (Ltd.), 318, Upper-street, London, 
N., have issued & new price list of automobile electrical accessories, 
copies of which can be obtained on request. 


Mr. W. Clark Fisher, Gordon.road, West Ealing, London, W., 
who is the patentee and manufacturer of galvanometers, potentio- 
meters and other instruments of precision for all classes of work, 
has ready a new list dealing with these instruments. Lengthened 
reference has been made in The Electrician to some of Mr. Fisher's 
specialities, and the list now ready will supplement these descrip- 
tions, and should prove useful to all users of this class of apparatus. 


The National Electric Co. of Milwaukee, U.S.A., forward a well- 
illustrated list of stationary and portable motor-driven air com- 
pressors. Amongst the illustrations is that of a neat example of 
the portable type of these machines enclosed in dust-proof cover, 
constructed so as to give easy access to all parts of the apparatus. 


Imports.—The following are official values of imports of electrical 
machinery, material and apparatus into this country during June :— 

Electrical machinery, £54,633 (an increase of £2,186 over June, 1903) ; 
telegraph cables and apparatus, £1.672 (decrease £1,850); other elec- 
trical goods £56,170 (decrease £4,264). The total exports of the three 
classes duriog the six months ended 30th ult. were respectively 
£269,444 (decrease £43,558), £16,485 (decrease £13,655) and £384,098 
(inorease £23,184.) 


_ Exports of Electrical Apparatus and Material.—The follow. 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from June 29 to July 5, with 
the ports of destination:. 

Aden, £42. Africa—Alexandria, £54; Cape Town, £677; Durban 
£2,556 (including £120 telegraph material); Eaet London, £1,299 
(including £92 telegraph material); Simonstown, £222. Argentina.— 
Buenos Ayres, £349. Australasia—Adelaide, £65; Brisbane, £379; 
Fremantle, £557; Lyttleton, £350 ; Melbourne, £1,030 (including £640 
telegraph material) ; Sydney, £4,169 (including £23 telegraph material) ; 
Wellington, £1,991 (including £617 telegraph material). Azores, £100. 
Belgium—Brussels, £90. Borneo—Sarawak, £4. Erazil—Rio Janeiro, 
£19. Burma—Rangoon, £54. Canada—Halifax, £172; St. John's, 
£91; Toronto, £562. Ceylon—Colombo, £156. Chili—Iquique, £300 
(telegraph material). China—Shanghai, £42. Cochin China—Saigon, 
£90 (telegraph gear). France—Bordeaux, £17. Germany—Bremen, 
£30 ; Hamburg, £250 Elisa material. Holland—Amsterdam, £155; 
Rotterdam, £442 (including £400 telegraph cable). Hong Kong, £735. 
India—Bombay, E152; Calcutta, £677 (including £90 telegraph . 
material). Japan—Yokohama, £535. Norway—Chrietiana, £18. Peru 
—Callao, £150 (telegraph material). Russiu—St. Petersburg, £1,055. 
Straits Settlements—Singapore, £75. Turkey—Constantinople, £15. 
Zanzibar, £15. Total £19,743, againat £23,027 in the corresponding 
week last year (July 1 to 7). 


COMPANIES' MEETINGS AND REPORTS. 


[EQ 


Electric & General Investment Co. (Ltd.) 


The fifteenth ordinary general meeting was held on Wednesday, Mr. 
GEOROE HERRING presiding. 
The SECRETARY (Mr. J. Cecil Bull) read the notice calling the meet- 
ing and the auditors’ report. 
e CHAIRMAN said: Gentlemen, we are very sorry to submit this 
report after the prosperous reports we have hitherto been able to lay 
before you. As we have always told you this Company is dependent 
more or less on the state of the electrical industry, and that industry, 
for some reason or other which I cannot understand, is at present under 
a cloud so far as the price of securities goes. Why I cannot understand 
it is that the lighting companies are doing very well, and as regards the 
traction companies they are paying good dividends. In spite of that 


being the case, the market for electrical securities is not good, and that is 


wby our report is not up to the standard of past reports. All the same, 
we have not done badly. We bave made a gross profit of £15,804, and 
after paying all charges we are left with nearly £8,000 to pay dividends. 
But the unfortunate part about it is that the dulness of the market for 
industrial electrical securities had caused the Board to consider it only 
prudent to add a sum of money to the contingencies fund. I hope you 
will agree with us in that respect. This provision for contingencies was 
£85,761 at the date of the balance-sheet, but we are proposing to increase 
it to £41,575. The loan account, standing at £122,963, may appear to 
you to be large, but it is smaller than it was last year. With regard to 
the sundry creditors (£45,730) that money is now nearly all repaid. On 
the other side of the balance-sheet we have investments at cost, £297,326. 
There is the unfortunate feature of the whole thing, and I want to tell 
you plainly the exact position. The market price of these inves&ments at 
the moment does not represent that amount. With one or two excep- 
tions they are dividend-paying securities, and, of course, we are receiving 
the dividends. We do not feel inclined to sell them. We are not 
pressed to do so, and we have no intention of parting with them 
at the present depressed price. If we had to do so we should feel that 
we were sacrificing our property, because we believe their real value 
to be above the market prices now ruling. The sundry debtors, £31,385, 
is more a book entry than anything else, and I may tell you that there is 
not a single doubtful debt among them. Coming to the profit and loss 
account, you will see that the profit on issues made by the Company, 
interest and dividends, &c , come to £15,804. On the other side you 
will see we have paid the preference dividend, the general charges, and 1s. 
per share, or 5 per cent., on the ordinary shares. That leaves us with £6,813, 
and we propose to pay another 1s. per ordinary share, amounting to £1,000, 
and to carry the balance of £5,814 to contingencies fund, thereby raising 
it to £41,575. If we had to sell our securities at the present low market 

ice, this provision for contingencies would, we consider, amply cover all 
oss on realisation. I tell you that so that you may be in no fear as to our 
not having provided amply for depreciation on our investments, While 
regretting that the report is not so good as usual, although 10 per 
cent. is not bad, I would call your attention to the fact thas since 
1891 we have given the shareholders back in dividends £3. 18s. 14d. 
in respect of each £1 share. I hope, therefore, that you will 
submit with a good grace to the reduction of the dividend on this 
occasion. We must all truet that the industrial electrical com- 
panies will before long find more favour with the public as investments, 
and that the value cf the securities will rise to the proper and 
fair level, I now move the adoption of the report and accounts. 

The motion was carried unanimously, as was a resolution approving 
the dividends. 

Mr. J. B. Braithwaite, jun., the retiring director, was re-elected, as 
was the auditor, Mr. G, T. Rait, and the proceedings terminated, 
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BELFAST STREET TRAMWAYS CO.—A special meeting was held on 
Monday to consider the Belfast Corporation bill to purchase the company's 
undertaking, &c. The chairman (Mr. Geo. Richardson) gaid the Cor- 
poration had introduced a bill to acquire the undertaking of the company, 
and a meeting had taken place between the agents of the Corporation and 
the company to arrange terms. Under that tentative agreement the com- 
pany was to be paid the price of the lines, &c., to be ascertained by arbi- 
tration. They were further to receive what the Sydenham and Ligoniel 
undertakings had cost them, plus 10 per cent. premium, and also £3,000 
payable under sec. 39 of the 1888 Act. In consideration of giving up 
possession on Dec. 31 next, they were to receive a sum equal to three 
years’ net profite, calculated on the basis of the annual net profits for the 
five years ended Dec. 31, 1903, minus debenture interest and rent paid to 
the Corporation. The Corporation was to compensate the directors, 
manager and secretary by paving them three years’ fees and salaries. 
The company would retain its sinking fund investments, ard any cash 
that might be in hand on Dec. 31 next, the Corporation taking over all 
pending contracts and indemnifying the company therefor. This agree. 
ment was approved by the shareholders. 

BRITISH ALUMINIUM CO. (LTD.)—At the meeting on Tuesday the 
chairman (Mr. H. Wolfenden) said the company had made great progress 
during the past year. There was an improvement in the financial posi- 
tion, mainly due to the net profit of £16,877 made during the past year, 
compared with £3,392 loss in 1902. In the current year there would be 
an increased production. The company were selling all the aluminium 
they were producing, and effecting a reduction in their stock besides. 
Last year they sold about 30 per cent. more than in 1902 and during the 
past six months the sales were 30 per cent. greater than in the corre- 
sponding period of 1908. The board had decided to suspend the manu- 
facture of carbide of calcium, and to apply the whole of their power at 
Foyers to the production of aluminium. The directors proposed pro- 
ceeding with the development of the Loch Leven water power. A large 
outlay of capital was involved. 


CHILI TELEPHONE CO. (LTD.)— The report of the directors for the year 
to March 31 shows that the aggregrate number of subscribers at all 
centres was 5,814 compared with 5,371 at the beginning. The gross 
revenue in Chili from all sources was $916,542, an increase of $75,349. 
Expenditure in Chili was $422,409, increase $20,890, making the net 
income in Chili $494,133, an increase of $54,459 over the previous year. 
The average rate of exchange was 16:36d., compared wtth 15:68d. Con- 
verted into sterling the net income in Chili is £33,687, increase £4,964. 
The balance to credit of revenue, including £2,637 brought forward, is 
£31,207, of which £14,010 has been carried to reserve for renewal of plant, 
&c. The directors recommend a final dividend of 4s. per share (less tax) 
making 7 per cent. for the year, and leaving £2,502 to be carried forward. 
£21,000 debentures, which matured on March 31 this year, have been paid 
off, and arrangements have been made to extend the remainder (£35,000) 
until such time as the finances of the company will permit of their being 
also paid off. The total mileage of the company's lines at March 31 last 
was 9 884 miles 468yds., an increase over the previous year of 
678 miles, 1,366yds. 

ELECTRIC CONSTRUCTION CO. (LTD.)—The directors’ report for the 
year to May 31 shows a net profit of £14,773. 1s. 2d., or, with 
£4,394. 13s. 10d. from last year, £19,167. 15s. Dividend on the 7 per 
cent. preference shares requires £4,394. 12s., and a dividend of 4 per 
cent. on the ordinary shares £8,968. £2,000 is put to general reserve 
(making this £32,000), leaving the balance forward £3,805. 3s. The year 
has been marked by excessive competition among manufacturers of elec- 
trical machinery, and the company's manufacturing profit has inevitably 
suffered. This competition still continues and the margin of profit at 
present prices is small. The orders in hand include important contracts 
with the London County Counzil and the Great Western Railway Co. 
Revenue has been charged as formerly with £5,000 for depreciation, also 
with maintenance and all renewals of plant. The depreciation account 
now amounts to £53,000. The relations with the employés continue 
satisfactory, and the usual bonus, but reduced proportionately with the 
dividend, has been awarded to all who have for 12 months given good 
and zealous service. The balance-sheet shows an important improvement 
in the financial position. The company’s interest in the Crystal Palace 
District Electric Supply Co., which was taken over from the old corpora- 
tion, has been sold, and the Madras electric tramways undertaking has 
been transferred to the Madras Electric Tramways (1901), Ltd., in con- 
sideration of £50,000 in cash and £70,000 in fully-paid sbares of that 
company, which, on the basis of last year’s profits, should yield a dividend 
of 5 per cent. The cash thus realised has provided for repayment of the 
advance from the company’s bankers. As the general reserve was partly 
made up of profit on other assets of the old corporation previously 
realised, that account bas been debited with £4,000 to meet the loss in 
realising these properties. The company’s future income will benefit by 
these realisations. 

ELECTRICAL POWER STORAGE CO. (LTD.)—The report of the directora 
for the year to May 31 shows that the profit for the year (including 
£594. 4s. 3d. brought forward) is £10,360. 10s, 7d. Out of this £3,500 
has been carried to reserve and £1,000 to contingent fund. A dividend 
of 6 per cent. on the ordinary shares is recommended, absorbing 
£5,389. 138. 7d., leaving £470. 17s. to be carried forward. The buildings, 
plant, tools, &., have been maintained in thorough repair and condition 
at a cost of £4,297. 16s. 7d., provided out of revenue. The directors take 
pleasure in recording a successful year in spite of prevailing dullness of 
trade and consequent keenness of competition. The company's products 
continue to give satisfaction to its customers, the volume of orders 
increasing steadily year by year. 

GREENWOOD & BATLEY (LTD.)—The directors’ report for the 12 
months ending March 31 last shows that, after providing for interest and 


expenses of management, and allowing for doubt al accounts, there 
is a profit of £25,978. 4s. 2d., or, with £3,306. 1s. 7d. from last year, 
£29,284. 58. 9d. £5,000 has been written off for depreciation of plant, 
and £5,000 off book value of investments, and the directors recommend 
that the full dividend on the 7 per cent. preference and of 5 per cent. on 
the paid-up ordinary shares be declared, absorbing £15,615. 13s. 3d., and 
that £3,668. 12s. 6d. be carried forward. £4,735. 0s. 9d. has been 
expended during the year on maintenance account and charged to revenue. 
The works are well employed at the present time. 


NEW GENERAL TRACTION CO. (LTD.)—At the meeting on Wednesday, 
the chairman (Baron E. B. d'Erlanger) said that for some time the share- 
holders could not expect the revenues of the Traction Co. to cover the 
Jatter's full fixed charges. The prior lien bonds of the company would 
have to be all issued. The £60,000 subscribed on the public issue were 
entirely taken by the directors and their friends, being guaranteed at 973, 
as the issue met with no response either from the public or the share- 
holders, The directors would probably invite tenders from the share- 
holders for the remaining prior lien debentures. Receipts for the year 
from the Norwich tramways showed a slight improvement, but he 
regretted that a law suit was pending with the municipality relating to 
the repairs of the roadway. At Coventry the receipts were substantially 
the same as last year. In Douglas the season had only just begun. The 
financial position of the company, and their past experience, had pre- 
cluded them from dealing with Mexborough as yet. Their Philadelphia 
property was now fully running, and they might expect some returns 
from this in the near future. 


ROYCE LIMITED.—The report for the year ended March 31 shows that, 
after providing for trade expenses, depreciation, repairs and replacements, 
paying debenture interest upon £28,100 stock issued since last report, the 
year's working has resulted in a loss of £1,397. The direetors fear the 
depression in the electrical trade is likely to continue. 


THOMAS PARKER (LTD.)—At the meeting on Monday Mr. C. T. Mander 
said the diminished profits were the result of the general depression in 
trade, and the recent fierce competition in the electrical industry. Large 
economies had been effected during the year in methods of construction 
and works management, and the works were now full of orders. The 
economies and modifications in their methods had enabled them to reduce 
their prices very considerably, and that was probably why the orders in 
the latter period of the year were more satisfactory. 


NEW COMPANIES. 


— — 


BISHOP’S STORTFORD & STANDSTEAD ELECTRIC LIGHTING CO. (LTD.) 
(81,397.)—Reg. June 29, capital £1,000 in £1 shares, to carry on at 
Bishop’s Stortford, Herts, and Stanstead, Essex, and elsewhere the 
business of suppliers of electricity, electricians, engineera, &o, 


BRENTFORD ELECTRIC SUPPLY CO. (LTD.) (81,399.)—Reg. June 29, 
capital £1,000 in £1 shares, to carry on the business of electrical and 
mechanical engineers, contractors, electricians, suppliers of electricity, 
manufacturers of electrical apparatus, owners of railways and tramways, 
generators, accumulators, transformers, users and suppliers of electricity, 
&c. The subscribers are F. W. Reynolds, F. E. Savory, H. B. Renwick, 
F. C. McQuown, electrician, A. S. Cobden, A. D. Dallas, engineer, J. J. 
Lightfoot. Reg. office, Moorgate-court, Moorgate-place, London, E.C. 


CAMBERLEY ELECTRIC SUPPLY CO. (LTD.) (81,400.)—Reg. June 29, 
capital £1,000 in £1 shares. The objects and other particulars same as 
Brentford Electric Supply Co., Ltd. (q.v.) 


FARNHAM AND DISTRICT ELECTRIC SUPPLY CO. (LTD.) (81,401.)— 
Reg. June 29, capital £1,000 in £1 shares, to carry on the business of an 
electric light and power company, to construct or acquire any tramways 
in or near Farnham, &c. Reg. office, York Mansion, Westminster, 
London, S.W. 


HAYWARDS HEATH ELECTRIC SUPPLY CO. (LTD.) (81,403.)—Reg. 
June 29, capital £1,000 in £1 shares, to carry on the business of suppliers 
of electricity, electricians, mechanical engineers, manufacturers of and 
dealers in apparatus and articles used in connection with the generation, 
distribution, supply and employment of electricity, &c. The subscribers 
are F. W. Reynolds, F. C. McQuown, electrician, H. B. Renwick, J. G. 
Shortis, J. J. Lightfoot, J. Hazard and T. F. Bickford. Reg. oflice, 
Moorgate-court, Moorgate: street, London, E.C. 


HUNTER ELECTRIC CANDLE LAMP CO. (LTD.) (81,387).— Reg. June 28, 
capital £800 in £1 shares, to acquire certain inventions relating to 
electric incandescent lamps and fittings and letters patent relating thereto, 
to adopt agreements with N. Burt & Co. and C. C. Regnart, and to carry 
on the business of manufacturers of and dealers in electric candle lamps 
and fittings, &c. First directors: C. C. Regnart, C. H. Burt, W. Last and 
E. Dunand. Reg. office, 17, Newman-street, Oxford.street, London, W. 


KINGSBRIDGE & SOUTH DEVON ELECTRIC LIGHTING & TRACTION 
CO. (LTD.) (81,440).—Reg. July 1, capital £2,000 in 1,990 ordinary 
shares of £1 each and 200 deferred shares of 1s. each, to carry on at 
Kingsbridge, Salcombe and elsewhere in Devonshire the business of an 
electric lighting and power company, and to construct, fix and maintain 
generating stations, cables, wires, lines, accumulators, lamps, works, &c. 
First directors J. R. Parkin, D. T. Gregson, F. W. Sturton, C. H. Brown, A. 
Wright, A. G. Field and O. B. Thomas. Reg. office, 25, Victoria-street, 
London, S. W. 


PADDINGTON ELECTRIC SUPPLY co. (LTD.) (81, 426.) — Reg. June 29, 
capital £1,000 in £1 shares, to carry on the business of electrical, 
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mechanical and chemical engineers, electricians, contractors, suppliers of 
light, heat, sound and power by electricity, manufacturers of electrical 
apparatus, &c. The subscribers are E. Boulnois, M.P., W. Hayes Fisher, 
M.P., E. J. A. Balfour, Dr. W. Leaf, Capt. E. J. Bax, M. R. Pryor and 
F. J. Walker. Reg. office, 19, Carnaby-stréet, Golden-square, London, W. 


CITY NOTES. 
— — 

MEMORANDA.—Bank rate 3 per cent. (sinze April 21, 1904). Price of 
silver 261 id. per oz. (July 7). Consols 892—891 for money, 89 — 90 
for account; 24 per cent. annuities 891—897 (July 7). Consols Pay Day, 
Aug. 4; Stocks and Shares Continuation Days, July 12 and 26; Ticket 
Days, July 13 and 27; Pay Days, July 14 and 28; Mining Share Carry- 
over Days, July 11 and 25. 


BLACKHEATH & GREENWICH DISTRICT ELECTRIC LIGHT do. (LTD.) — 
The directors are offering to the share and debenture holders a farther 
£30,000 44 per cent. first mortgage debenture stock at par and a further 
80,000 7 per cent. cumulative preference shares of £1 at 23s. to meet the 
instalments payable under agreements for the purchase by the company 
of the undertaking of the Crystal Palace District Electric Supply Co. (Ltd.) 


COMPAGNIE GENERALE DE TRAOTION (PARIS).—The loss on the 
past year’s working is stated to be £157,760, the total deficit to date being 
£295,200. 

DUBLIN UNITED TRAMWAYS CO. (L1D.)—Subject to audit, the 
directors recommend payment of the dividend for the half-year ended 
June 30 on the 6 per cent. preference and at the rate of 6 per cent. on 
the ordinary shares, after setting aside £2,000 to reserve and appro- 
priating £3,000 towards cost of electric welding the Dalkey line, carrying 
forward £4,015. 19s. 2d. 

ELECTRIC SUPPLY CORP. (LTD.)—On another page will be found par- 
ticulars of the offer for subscription of £46,600 shares of £5 cach at par 
in the Electric Supply Corp. (Ltd.) which has been formed with a 
capital of £250,000 (in 50,000 shares of £5 each). The present issue 
represents £233,000 of the above capital. Payments have to be made 
10s. per share on application, 10s. on allotment and future calls of 
not more than £1 per share at not less intervals than two months. 
The company acquires provisional orders for the supply of electric 
current for lighting and p wer in 18 towns in England aud Scotland, and 
the entire capital of £250,000 in ordinary shares is to be applied, it is 
stated, to meet the actual cost of plant and machinery and preliminary 
expenses, no promotion moneys being paid. An advantageous agreement 
has been entered into with Messrs. Crompton & Co., who have contracted 
to carry out the required works at a profit of 15 per cent. on prime cost, 
and it is estimated that the company will therefore start business in each 
town where powers have been obtained with the minimum expenditure 
on capital account. The centralisation of the administrative and 
engineering departments is held to be a further guarantec that working 
costs will be ke;t at a minimum. There are no preference shares to come 
before the ordinary shares now issued. The Chelmsford Electric Light- 
ing Co. (Ltd.) has been acquired by the new company as a going concern. 
It will be seen from the particulars published elsewhere that a number 
of towns have been selected where the operations of the company will be 
firet put into execution. The list of subscriptions opens on Tuesday next, 
12th inst., and will close on Friday, 15th inst. Copies of the full 
prosp:ctus can be obtained of the secretary, Mr. Francis R. Reeves, at 
the offices of the company, Salisbury House, London Wall, London, E.C., 
and from the bankers, Messrs. Barclay & Co., 54, Lombard-street, 
London, E.C. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)— The directors 1ecom- 
m end payment of a bonus of £6 per share on 19thinst. to holders of ordinary 
shares out of profits on capital account made by the sale of the com- 
pany's Marylebone undertaking to the Marylebone Borough Council. At 
an extraordinary general meeting of the company on the same date the 
chairman will explain the views of the board as to dealing with the 
balance of the purchase-money. 


NATIONAL TELEPHONE CO. (LTD.)—The directors resolved yesterda 
(Thursday), subject to audit, to recommend the following dividends 
tur the half-year ended June 30, after payment of the preference 
dividends, at rate of 6 per cent. per annum on the preferred stock, at 
rate of 5 per cent. per annum on the deferred stock (less tax in all cases), 
£100,000 being carried totrererve and about £9,000 forward. 


NORTHERN COUNTIES ELECTRICITY SUPPLY CO. (LTD.)— An interim 
dividend at the rate of 3 per cent. per annum has been declared. 

FOTCHEFSTROOM (TRANSVAAL) ELECTRIC LIGHT & POWER CO.— 
The capital of this company is to be increased from £6,000 to £192,000. 

BAND CENTRAL ELECTRIC WORKS (LTD.)—The result of working for 
the month of June shows 949,835 kw.-hours generated, yielding & gross 
revenue of £8,800. For the corresponding month last year the result 
was 675,241 kw.-hours and £6,136 gross revenue. 


ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)— The directors 
have declared an interim dividend on the 7 per cent. preference shares 
and on the ordinary shares at the rate of 10 per cent. per annum for the 
half-year ended June 30. The share transfer books will be closed from 
16th to 30th inst. inclusive. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed July 20 & special setting day in 6,135 £1 fully-paid ordinary 
and 33,000 £1fully-paid vendors’ ordinary shares of the Rhodes Elec- 
trical Mfg. Co. (Ltd.) The committee have been asked to appoint special 
settling days in a further issue of 25,000 £1 fully paid shares of Marconi's 
Wireless Telegraph Co. (Ltd.), and a further issue of £25,000 £10 fully 
paid 5 per cent. cumulative preference shares of the London United 
Tramways (1901) (Ltd.), and to allow the latter to be quoted. 
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TELEGRAPH CONSTRUCTION & MAINTENANOE CO. (LTD.) — The 
transfer books will be closed from 4th to 12th inst. inclusive, preparatory 
to the payment of the interim dividend of 12s. per share. 


| 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


P1 
ius | Week 3 AGGREGATE, 
(a) No. E Ami 5 z 
weeks. "^ — Deo. (a) 
u Jul 2 1 is + = €0 5 7.463 + S 217 
Aberdeen Corporation ...... y ; 
Airdrie .........-.. eene June 24 700 0 | 3,62 "s 
Ayr Co tlon........ July 867 | + 19 7 2,945 7 
Barnsley 0*000000090000090€ % June 24 285 + 39 23 4,164 on 216 
Barrow... be e o 2 156 - 20 8,154 ‘ie 
Bath Electric Trams, Ltd.“ „„ 29 678 - 26 ,060 : 
Bexley District Council.. . „ 20 : Xn | 88 6,821 1 
Birmingham Corporation.. a 5 2s v : 
Birmingham "Traka way Co.| July 2 5,855 | + 71 2 189,022 ++ 8,555 
Blackburn Oorporation...... » 1 990 + 9)| 14 13,870 + 989 
Bl Corporation ...... June 80 966 | + 19 | 13 11,400 i+ 548 
Bl land Fleetwood... July 4 792 | - 106 26 992 |- 688 
Blackp'l,St.Anne's&Lytham, Juno 30 558 | + 5 | 85 8.763 i+ 5,740 
Bolton Corporation . . . July 8 1,938 | + 14 | 95,722 |- 1386 
urnemouth | June 29 1,014 | + 44 | 118 1426 + 80 
Bradford Corporation ..... July 2 4,691 + 493 | 18 995 ＋ 10,216 
Brighton Corporation... „ 3 1,187 | + 208) 18 12,666 + 2 
Brisbane Tramways ...... Nd | 20 76% | 489 + 16 
Bristol Trams & Carriage... July 11 6,885 | + 9 6 82,224 — 1,882 
Buenos & Belgrano... June 6 8417 | + 3231 7 23,619 |+ 465 
Burnley Corporation......... July ? 1,113 | + 318 14 14,663 ‘+ 8,681 
Burton Corporation » 8 875 Ss «18 4614 |  .. 
Calcutta Tramways Oo... . 5» 2 |R93,891 | T a3, 0.8 1 | 283,*91 + 13, 008 
Camborne-Redruth ......... T 4 144 | + 9 1,054 '- 71 
Cardiff Corporation 17 2 2,179 | + 53 18 27,433 ' 1,038 
Carlisle Tramways Co. „ 2 817 | + 18 96 5,019 4 816 
Central London way..| „ 2| 606,76, - 812 26 178.218 — 2,506 
Chatham & Piat. Lt. Rl. . Juno 80 | 433 - 6 :6 | 14592 [+ 1,989 
a e Boat immu a Sit fig dE e 
rk Electrio .. June 3 - 881 j- 
Darwen C ration a 825 si am " 
Devonport & Dist. Trams...) „„ 24 682 | + 178 | 25 1,650 . 2,030 
Dover Corporation............,| July 2 284 -F 20 14 2,848 |- 139 
Dublin & Lucan Railway.. June 80 250 m 26 2973 j+ 293 
Dublin United... . » 1 4,429 | + 593 ; 
Dudley—8tourbridge......... June 24 883 | - 8| 95 £0,417 j+ 719 
Dundee Corporation ......... n. 29 834 | - 2T sae | me cis và 
East Ham Oouncil........ . . July 2 757 = 16 18 10,259 it 972 
Gateshead & Dist. Trams. .. Juno 9201 1,151 + 31 235 2,29 ＋ 1,059 
Glasgow Corporation.. July 2| 15,853 + 1,315 | f5 9,759 |- 261 
Glossop . . . . » 2 101 is i 2, 77 o 
poh Ri hay reer June 24 293 | + 19 75 6014 7 721 
t. Northern ty Rly. . ese wee M (. Ses sige $ 
Greenock & Port Glasgow... „ 21 664 | - 10 25 13, 70 1 631 
Halifax Corporation . . [, 29 1.148 f. gps 10.512 |+ 1,147 
?, *, 
Hartlepool Tramways ee „ 9i 841 + 82 23 6811 |+ 675 
Hull ration .... .. July 2 9,940|+4+ 316 18 | 29418 . 8,976 
Ilford District Council ...... ET 5114 - 61 1i 6609 i+ 522 
ln 98938 8 ‘June 29 153 - 67 sion ` 
pswi orporation......... July 2 688 "T 13 5⁰ 
Isle of Thanet Co. . .. | „ 2 90|- 18 .. z 
Kidderminster & District.. June 24 152 + 8 25 2.1610 — 120 
Lanarkshire Trams Ga... „ 30| 857 38 | 1860 T 
nar rams Oo....... TA 7 280 2 - 
tects OOT ORMOD e crees: July 2| 6,277 | + 237 15 81,677 ;+ 4,097 
icester Corporation - Wis eee M es v ; 
Liverpool Oorporation ...... June 25 | 10,674 | - 100 23 | 258,912 |+ 6.585 
Liverpool Overhead Rly. ... July 8 1,639 | + 17 27 4,10) |+ 
r ag) ae a & 
Manchester Corporation [on 2 | 12,918 | + 212 | 13 159,819 | 8,702 
Mersey Bailway ............... » 22,033 ＋ 720 26 55. 6,881 
Merthyr . . . . June 21 218 P 6 25 5.004 |+ leo 
Middleton 6 %% %%% eee [X] 21 870 — 83 | 25 7,691 t 19 j 
Nelson Corporation ......... July 9 125 | + 50 14 1,612 | + 109 
Newoastle-ou-Tyne Corp... „ 9| 8,421|-- 178! 96 | 93,761 |+ 11,470 
Oldham, Ashton & Hyde. June 21 856 56 m | 18399 |. 75 
, n yde... June — 15 18, — 74 
„ 19 109) i 
Oldham corporatlon .. „, 20 1,3) — 16 | 18,213 8 
Perth (W. A.) Ele. Trams. July 1 1.355 . 201 96 | s91 |+ soit 
Peterborough .................. | June 24 161 | + 2, 95 8,83 |- 157 
Poole and District............ » 24 21 - 8 | 25 6,41 |- 2 
Portamor th Corporation m July 2 9?20| + 87 13 23973 |+ 2,207 
Potteries ............ ' June 24 1,669 | + 1384 25 4:,996 |t 9,438 
Roadin sok tokio TN , 2 fu. 2. Ee s ; 
ale ration ...... RA is " id sae 
Hothesay ............. eee » 2i 187! - 2 25 2,183) — 2 
Salford Corporation ......... July 4 4,197 + 197 | 14 55.824 |t 4,695 
eerne88  .....eeseeecese . June 22 82 j 25 1,820 |- 870 
Sheffield Corporation 155 Joly 8 4,768) - 9118 | 66,561 i+ 1,908 
uthampton Corporatio. eee oa m "T eee asa 
Southend Corporation ...... June 29 427 | + 21) 18 4,13 i+ 820 
Southport Tramways ...... » 24 885 | + 121 95 7,407 |t 898 
8. Staffordshire Trams. oe. [1] 24 728 | a 2.7 | 25 19,427 s 1,163 
5 ^ orporation...... July 1 610 | + 215 13 7,779 j+ 5,299 
un Corpora Ms "S T. p pt d 
Swansea Trams June 94 588 15 | 925 «123,713 |e 801 
Tauuton Tram . „ 24 51 — 5 25 1.295 - 93 
Tynemouth and District. „„ 21 631! - ers 25 6495 |- 817 
Tyneside Trams Co. ...... „ T oJ } 26 '" 900 |- 717 
Wallassy District Councii.| July 2 813 | + 81 | 813 9,820 j+ 446 
BISAU 4L dik svc cide s oro coe eee TP eee ore eee ee 
Warrington Corporation... Juno 80 8&5! - 5 13 : 4,188 i+ 78 
West Ham Corporation „ 30 1.107 | ast 18 18,228 ET 
. e „ 22 167 | + 80, 25 16u '- 7 
gan Co on es ds oe ves sci 
Wolverhampton District ...| „ 24 418 . + 19 25 9.353 203 
Worcester...... eee „ 24 842 | + 147. 90 582% |+ 2,450 
Wrezham. „ 24 108; - 32 25 2,788 |- 819 
Yorkshire Woollen District; . 24 642 + 271 95 14,842 |+ 6,228 
a) These comparisons are with the corresponding od last yesr. 
"Partly electrical. t MinusSdsyr, { Minus 2 days... Pius 8 days, Plus g day 
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: Price | B. BUSINESS, | Price | Buf bmp | BUSINES 
E NAME, Wed., 85 DIVIDEND ux TO 45 NAME. Wed., | m E Dun | WEEK T0 
July 6 JULY 6. | j July 6. d" JULY 6 
a 
Low- High. wow 
ELECTRIC RAILWAYS, TRAMWAYS,&0. daa — TELEPHONES. 4 7 wb 
2/6 | Anglo-Arg'tine 8h(1t0260,007)5 Cm.Pt. 5 —5} |415 8 |AprllOct| 5% 5} Chili Telephone (fully paid. . .. 514 3 August r 
6% |t Do. Permanent 55 Deb. Mek ERP 185 —140 4 5 8 E ; 125 Monte Video Telephone D a OR EE —1 A * 
5% tAuckland Elec. Trams 5% Deb. (red.) 98 —1(0 5 0 0 ee | 99 284} St. National Co. Pref. Stock TITIII „„ „„ 104 —106 5 13 8 LE 10 LOS 
MA | Barcelona Tramways Ord. voles — 74—84 | 310 8 - 8j Bt. Do. D, K „| 87—90 |514 8 A 8&4 | 81 
U it Do, 5 Pref, aiid <2 Mr m X. Lm 8 Do. 6 per Cent. Cum. Ist Pref......... 11] —18 | 412 4 Feb, Aug 12 
. ej Do. 447 Deb Deb. Stock (red.) . . . . . . 98 —98 4 13 9 os s» |o Do. 6 per Cent. Cum. 2nd Pref. ...... 11 —18 |4 12 4 Feb, Aug 
b Do. 5 per Cent. Debs..... &esesk sese] 0i M Pe, S 9 . Y Do. 5 per Cent. Non-Cum. 8rd Pref..| 5 —51 |415 3 Feb, Aug 5 
Bath Elec. Trams Pref. Ord..............-. re—té - = =T y Do. Deb. Stock 34 per Cent. (red.). 97 —£9 |310 8 June, Dec 99 98} 
Do, 657 Cum. Pref . . . . . . . · 1 va ve 12 Do. 4 per Cent. Deb. Stock (red.) 103 —105 3 16 2 * 1023 
.. | Brisbane Electric Trams. Invest. Ord.| 14—2 es E Ma f De. Do. Prov.Certs, Walen. 65 — 67 i» ra 654 
6 | Do. 5 Cent. Cum. Pref. ............ 517 8 o 4 / INC A SCC oo ]$—1 6 6 9 April, Oet 
% |t Do. per Cent. Deb. Prov. Certs. ...| 96 —101 |4 9 3 "d vi Do. 6 = Cent. Cum. Pref, HIPS 1 —1 0 4 6 be 1y,| 
8 Bristol ramways and Carriage Ord. ... 10110 4 2 l|FebAug | .. | . United River Plate . . . . . scot 8 |6 8 S. 65, 65 
4% |t Do. Cum. Pref. fally paié) eee, 10 —104 | 8 16 2 as . + Do. É perc Cent. Cum. Pref v 415 8 June, 
e t Do. 4 x Cent, 8 XY CT] ip . — : s 34 Feb, Aung Do. 5 M Deb. Bicok (rei... ira 103 —106 | 4 14 4 | June, Dec 
ne — Nies. Ri = . — . 
5? Do. Pref ae ae UNES TTTTT CELLET 99 —102 4 18 6 * * — * | y ES zd Cu A PPL , Urd.(f. p.) rH .. me s.. 
5/0 De. Pref oec, 101—103 | 4 12 10 : |. 1[/08)| Do TX Cam. Pret. ......... 1—1à |5 19 ai T 
47 Do Ha Conk st Mort. Debs. .. ard 103%—105%| 4 6 2 1043 ibe Do. 44 1st Db. Sk. Pry. Cis. (rd.&con.)| 122 —127 | 8 11 5 oo R 
445 ancouver Power Debs... ...| 98 —101 |4 9 1 ex 25 8 & Poole Elec. Sup. Ord. 113—124 6 8 0 ee 1i 1g 
6/0 British Electric Traction Ord.......... .q 94-97 | 8 4 2 ^ d 24 per Cent. Cum. Pref ..... poet 94—1 45 9 - e * 
6/0 Do. s per Cent. Cum. Pre. 101—11 5 9 1 Feb, Aug DH a Cum. Second Pref. ............ 104—1145 4 4 Fh 30 er 
| 5/0 | Do. 6 per Cent. Perpetual Debs ...... 116 —118 |4 5 9 "ULM SI 116j .| 44% ta De: “per Cent. Deb. Stock (red.) . 101 —104 4 6 7 ia 104 1023 
14|8| Do. 4} per Cent. 2nd Deb. Stock. 95 —98 M ex 96039 | .. * Bromiley (Kent) E Lt & Power Shares 64-6 ji F - M 
3/0 | Buenos Ayres and Belgrano Ord......... 241—343 | 416 0 dE 3| 8 | lstDebe| 100 —108 | 4 7 5 as e 
8/0 Do. 6 per Cent. A" Cum. FINT e 51—5 5 4 4 — I. ox E Sup. Ord lies er 4 811 je "s 
8/0 up” 3 8 r 5 — 5 9 1 — a Do. 7 per Cent. Prein. ese | 104—102 | 8 5 1 |Mar,Sept| .. 
5% |t De: 5 per Cent. Debs . . 105 —108 4 12 8 I P Calcutta Electric Supply Ord. ........ 7—73 |418 4 is 78 
| 57 |t Do. 57 9nd Deb. Stock Prov. Certs. | 101 —104 | 4 16 6 — 11013 Central Elec. Sup. Co. / Guar. Db. Stock 105 —108 3 14 1 š h 
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THERE are a few points of more than ordinary interest in the 
speech delivered by the chairman of the Electric Construction 
Co. at the annual meeting yesterday. Along with others, the 
Company has felt the effects of the wave of depression which 
has been sweeping over the country during the past two years, 
and only just now show signs of receding. Unfortunately, Mr. 
BARCLAY is not by any means optimistic, and calls attention 
to the fact that the limit has been reached so far as economies 
at the works are concerned ; but he hopes to improve matters 
by increasing the output of the works. His statement regard- 
ing the fall in prices of electrical machinery is startling. It 
seems that, in certain classes of electrical machinery, prices 
are 40 to 50 per cent. lower than they were in 1900, and it is 
not likely that the cost of production has been reduced in the 
same ratio. This information is certainly interesting, and it 
seems a pity that the chairman did not give a few details as to 
what the classes are and to what he attributes this extraordinary 
fall. Probably it is due to the same cause which has reduced 
the Company's dividend—viz., cut-throat competition. 

CEDE 

THE Chairman of the Electrical Power Storage Co., on the 

other hand, had a more cheerful message for his shareholders. 


b 
Prick SIxPENCE (40 
Abroad 9d., or 18 cents, or 900., or SOpf. 


Substantial sums have been put to reserve, contingency and 
depreciation funds, and a dividend of 6 per cent. is to be paid 
once more. Competition is admittedly keen, but no anxiety 
is expressed regarding the possibility of meeting it, in spite of 
the marked cutting of prices, of which all manufacturers are 
complaining. Mr. CouRTENAY is evidently sceptical regarding 
the possibilities of the Edison battery, and calls attention to 
the fact that no inventor has a monopoly of alkaline batteries. 
Indeed, the E.P.S. Co. is itself ‘carrying out experiments in 
this direction. It is true that very little has been heard of 
the Edison battery lately, but it is, none the less, to be hoped 
that such a beautiful example of engineering skill and ingenuity 
will not be relegated to the already long list of commercial 
failures. The E.P.S. Co. is to be congratulated on having 
emerged from a year of such difficulties with so good a report 
and balance-sheet. 


THE recently-published specification of a new apparatus 
used by Mr. Marconi in syntonic wireless telegraphy is 
reprinted on another page. The purposes of the new arrange- 
ment of wires and condensers are stated to be to assist in 
syutonic working and to eliminate the effects of such dis- 
turbances as arise from natural atmospheric discharges. It 
wil be remembered that the hopes which accompanied the 
youth of Mr. Mancowr's jigger were similar in character, 
though the real strength of that elegant instrument developed 
in quite another direction. The idea underlying the design of 
the jigger and of the new unnamed apparatus is that the 
sensitive recording part of the receiver shall be coupled to the 
air-wire only by electromagnetic means, or, as we may say, 
etherially. The hope of the inventor is, of course, that any 
unwelcome vibrations, accidentally, or otherwise, present on 
the air-wire, may not cross easily over the dielectric bridge 
provided for the rightful guest. This trust is not wholly 
misplaced if the secondary circuit possesses a natural period 
identical with that of the signal-bearing radiation; for then 
the authorised oscillations can get on the further side a better 
footing, so to speak, than can the intruders. But by far the 
greatest merit of the jigger, regarded asa first improvement on 
the plain air-wire, lay in its provision of a considerable P.D. 
at the exact place it was wanted—namely, the coherer elec- 
trodes. The same object was accomplished just as neatly by 
SLABY and Arco with their **extension-wire," which is con- 
nected with the air-wire, not etherially, but by common 


solder. 
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Mr. MARCONIS new arrangement supplants the jigger 
where the “detector magneticum " replaces the coherer ; for 
the “detector magneticum " must be applied at a potential 
node, the coherer at a potential loop. But while the jigger 
exalts the voltage of the air-wire oscillations, and thus enhances 
the sensitiveness of the whole receiver, the new arrangement, 
if we can judge fairly from the drawings, produces no such 
augmentation of acuteness. Its virtues will, therefore, lie in 
its powers of sorting the useful oscillations from among the 
undesirables. This sifting process, it will be seen from one of 
the figures on p. 511, has been carried to great lengths by 
Mr. Marconi. Even in the simplest form a double sifting 
occurs. First, the oscillations on the air-wire have to excite 
others on a connected “ extension wire ” of the same equivalent 
length as the air-wire ; and, second, these latter oscillations 
produce in an isolated open circuit of twice the equivalent 
length of the air-wire other oscillations which operate directly 
on the iron of the detector. Doubtless at each step the vibra- 
tions of the selected frequency will be freed to some extent 
from their undesired associates, but it seems more certain that 


at each step, in the present arrangement, those vibrations will 
themselves suffer attenuation. 


THE success of the steam turbine has had the beneficent 
effect of stimulating manufacturers of reciprocating engines to 
apply every known artifice indicated by modern seience and 
up-to-date engineering to the design of their engines. That 
they have succeeded in reducing the steam consumption to a 
very low figure is shown by the curves printed elsewhere in 
this issue, relating to steam consumption tests on a 210 H.P. 
Willans engine working with highly superheated steam. It 
has been long known, of course, that the use of superheat 
reduces the steam consumption considerably, but we are not 
far wrong in saying that the results obtained by Messrs. 
Willans and Robinson have hardly, if ever, been excelled, 
even by steam turbines of very much larger size than the 
machine referred to. Ten pounds of steam per brake horse- 
power hour with a 210 H.P. engine is, indeed, a splendid 
achievement of which the engine makers may well feel proud. 
The test curves of the 210 H.P. engine referred to are also 
remarkable in showing how small is the increase in steam 


consumption with decreasing loads when highest superheat is 
employed. 


point out that Mr. HUNT has greatly over-estimated the effect 
of self-induction of the armature with regard to the throttling 
of the starting current. It is pointed out by Mr. CATTERSON- 
SMITH himself, that the motor used in the tests had a stiff 
field, but since this is generally the case with present-day 
commercial motors, it appears most likely that in calculating 
the dimensions of starting resistances, no heed need be taken 
of the armature self-induction. Mr. Hunt’s suggestion to 
assist the ohmic resistance of certain starters by building the 
resistance coils with self-induction, met with little approval. 
In order to obtain an appreciable amount of self-induction the 
coils would have to be heavily iron-armoured, thus increasing 
the cost and weight of the apparatus. It can also be foreseen 
that both the ventilation and the insulation of the coils would 
be rendered more difficult than is the case in the present 
design. 
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IN an editorial note of October 2nd of last year we regretted 
the fact that, although much had been said and written on the 
theoretical side of self-exciting and compounded alternators on 
HEYLAND's ingenious system, yet practically no actual curves 
and figures relating to their performance in practice were 
available. We are, therefore, glad to be able to publish 
to-day a series of working curves, obtained from tests on a 
360kw. Heyland alternator as well as on an 8kw. experimental 
machine. The article, which is clearly written, points to an 
extension of the system, tending to increase still further its 
sphere of applicability. We refer to the proposal to com pound 
the continuous-current exciter, so that the exciting curremt fur- 
nished by this dynamo to the field system of the alternator 
increases and decreases with the load on the system. Such 
exciters would need to be merely standard machines, but 
amply dimensioned in order to provide room on the poles for 
the auxiliary winding and also in order that the fields may be 
worked on the lower part of the characteristic. It would not 
be absolutely necessary, of course, to fix the auxiliary com 
mutator on to the shaft, but it could be driven separately by 
a small synchronous motor, using very little power. 


— 

As to the cost of these self-exciting and compounded alter- 
nators, including all their auxiliary apparatus, from informa- 
tion received in connection with alternators up to 750kw. in 
size, it would appear to be about equal to that of an ordinary 
type of alternator of equal capacity for direct coupling to & 
high-speed engine. This would, we are informed, apply to 
machines compounded for constant pressure from no load to 
full-load on a power-factor of, say, 0°8. Over-compounded 
alternators would be somewhat more expensive. Slow-speed 
compounded alternators, too, are not quite so advantageous 
with regard to cost when compared with the corresponding 
sizes of the ordinary alternator. 


WE would call the attention of tramway managers to the 
judgment in the Norwich tramway case, recorded elsewhere 
in this issue. The exact liability of a tramway company 
with regard to the maintenance of the roadway adjoining 
the track has never been clearly defined, and Mr. Justice 
PHILLIMORE’S decision upon this point will be read with 
interest. As a stay of execution has been granted, we may 


0 5 ^n p Een I Present ave Iw As will be seen in our Parliamentary columns this week, the 
a aa = : l Light Railways Bill has now passed through all the stages of 


Mr. F. O. Hunt deals with the calculation and design of 
motor-starting switches and resistances in a somewhat theo- 
retical article in another part of this issue, and his conclusions 
have been put to a practical test in a neat manner by Mr. J. K. | session. The object of the Bill is to remedy the somewhat 
CATTERSON-SMITH. The oscillograph curves obtained by the | unsatisfactory state of things that has existed since the Light 
latter gentleman are of considerable value, inasmuch as they Railways Act of 1896 expired on December 31, 1901, althougb 


the House of Lords, and, as the measure is of a non-contentious 
character, very little doubt need exist that it will pass quickly 
through the Lower House and receive Royal Assent this 
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this Act has subsequently been continued as a temporary 
measure year by year. Under the new Bill the provisions 
of the Light Railway Act of 1896 are made permanent, 
and, in addition, it allows further elasticity in respect to 
light railway orders. For instance, if the Board of Trade 
finds itself unable for any reason to confirm an order, 
it may, if it thinks fit, submit the order to Parliament 
in the shape of a Confirmation Bill. This will have the effect of 
obviating the expense of proceeding by special Bill, which is now 
necessary if the Board of Trade refuses to confirm any order 
granted by the Light Railway Commissioners. This power is 
contained in sub-section 1 of clause 2. Under sub-section 2 of 
the same clause it is laid down that opponents may be heard 
before the Select Committee or Joint Committee to which the 
Bill may be referred, as is at present the case with private Bills. 
Sub-section 3 of clause 2 puts it upon the Board of Trade 
to submit a report to Parliament in such cases with respect to 
the order. The Bill is short but useful, and we can only hope 
that no difficulties will be placed in its way this year, as was 


the case last session. 
— . UU —— 


Goldsmiths’ Institute at New Cross.—It is announced that 
the offer of the Worshipful Company of Goldsmiths to pro- 
vide, in connection with the recent gift of their New Cross 
Institute to the University of London, an additional sum of 
£5,000 for the purpose of carrying on classes of a polytechnic 
character during the coming session, has been gratefully 
accepted by the Senate of the University of London. 


Cable Interruptions. Date of Interruption. 
Dominica—Martinique ................ eee May 9,1902 
St. Lucia Martinique May 9, 1902 
Cayenne — Pinheiro ss Aug. 18, 1902 
Relasi- Insa (Yemen)—Oamaran .............. Oct. 22, 1902 
Tarifa—Tangier ........cccccscccccccccccecs Jan. 18, 1904 
Dakar —Konakr )) May 13, 1904 
e a sect ncewe oes wen sean June 21, 1904 


Institution Visit to America.— A circular has been issued 
by the American Institute of Electrical Engineers relating to 
the arrangements which have been made for the reception and 
entertainment of electrical engineers attending the International 
Electrical Congress at St. Louis. Many of these particulars 
have already appeared in Te Electrician. A special circular 
tour has been organised by the A. I. E. E., in the course of which 
a number of places of interest will be visited. The cost of a 
ticket for this tour will be £30. Tickets may be secured in 
advance fróm the secretary of the Institution, and early appli- 
cation should be made. All foreign electrical engineers who 
may visit the United States in connection with the International 
Electrical Congress are invited to take part in the circular 
tour, but it is expected that they will be properly accredited 
by the society of which they are members. 


Stokes Memorial in Westminster Abbey.—On Thursday 
last week the Duke of Devonshire, Chancellor of the University 
of Cambridge, unveiled a memorial to the late Sir George 
Gabriel Stokes, which has been erected in the north aisle of 
the choir of Westminster Abbey. Preceding this ceremony 
was a meeting in the Jerusalem Chamber, which was attended 
by, amongst others, the Dean of Westminster (who presided), 
the Duke of Devonshire, Sir William Huggins, Lord Kelvin, 
Lord Rayleigh, Sir Arthur and Lady Stokes, Sir Arthur 
Rücker, Sir B. Samuelson, Sir J. Gorst, Sir Norman Lockyer, 
Sir William Crookes, Sir James Dewar and Professors J. A. 
Ewing, H. Lamb, J. Larmor and J. Perry. After an opening 
speech by the Dean of Westminster and eloquent speeches to 
the memory of the great dead by Sir William Huggins, Lord 
Kelvin, Lord Rayleigh and others, the Duke of Devonshire 
unveiled the 1 in the Abbey. The memorial is a bronze 
medallion, showing, in deep relief, an excellent portrait of the 
late Sir G. Stokes. It carries the following inscription :— 
“ George Gabriel Stokes, 1819—1903.” 


Single-phase Traction in Austria.—According to the Zeit- 
schrift fiir Elektrotechnik, the Stubaitalbahn, the first single- 
phase electric railway in Austria, is to be opened during the 
present month. The line in question is about 123 miles long, 
and has several long gradients of 4°5 per cent. A narrow 
gauge —i. e., 1 metre (3ft. 34in.)—has been adopted. Each train 
is made up of one motor car, equipped with four 40 H.P. to 
50 H.P. single-phase motors. and two trailers. The motor 
equipment is said to be powerful enough to run a train weigh- 
ing 44 tons up the gradients mentioned at a speed of 153 miles 
per hour. Electric energy at 10,000 volts is supplied from the 
* Sillwerke" power station, but the voltage is subsequently 
transformed down to 2,500 volts, at which pressure current is 
fed into the trolley wire. The whole installation, including the 
Sillwerke, which has at present a plant capacity of 5,000 H.P., 
has been carried out by the Austrian Union-Elektricitats- 
Gesellschaft. 

Tramway Running Powers at Newcastle.—The Newcastle 
Corporation has had under consideration the proposal made 
by Sir Edward Strachey's Committee in the House of Com- 
mons last week that an amicable arrangement should be come to 
with the Tyneside Tramways and Tramroads Co. in respect 
to reciprocal running powers. It is stated that certain pro- 
posals have been forwarded to the company to the effect 
that an interchange of traffic shall take place between the 
centre of Newcastle and the company’s terminus at Walls- 
end on similar terms to those now operating at Liverpool. 
It is proposed that a number of the company’s cars 
should run to the centre of Newcastle the Corporation 
having these cars under their control and paying to the 
company a certain sum for the use thereof. On the other 
hand, it is also proposed by the Corporation that they should 
be allowed to run a certain number of cars to Wallsend, but 
that, as the distance between the Corporation's and the com- 
pany's termini is so short, it is not thought that a change of 
conductors should take place. A meeting of the directors of 
the Tyneside Company and members of the Newcastle Tram- 
ways committee was to be held yesterday to discuss the pro- 
posal, which will afterwards be placed before a special meeting 
of the Corporation, in order that representatives of the Cor- 
poration may receive instructions as to what course to pursue 
before the Committee when it meets next Tuesday. 

Engineering Societies' Visit to Germany.— On Wednesday 
a party of members of the Glasgow University Engineering 
Society and ladies, numbering over 50, and including the 
president of the Society, Mr. J. B. Henderson, left Glasgow 
for a 10 days' tour through a number of engineering works in 
Hamburg, Kiel, Berlin and Stettin. In Hamburg they are to 
be joined by 12 members of the University College (London) 
Engineering Society, accompanied by Prof. Cormack. This is 
the third joint visit of the two societies and the eighth of the 
Glasgow Society. Among the places and works to be visited 
are the following:—On Friday, July 15th, Messrs. Blohm 
and Voss and the docks and harbour of Hamburg; on 
Saturday, the Imperial shipbuilding yards and the Germania 
shipbuilding yards, both in Kiel; on Monday, the Tech- 
nical High School of Charlottenburg and its laboratories 
in the morning, the afternoon being devoted to an inspection 
of the works of Messrs. Ludwig Loewe & Co., including their 
power station, On the following day visits are to be paid to 
the Allgemeine Elektricitáts-Gesellschaft and the Berliner 
Maschinenbau-Actien-Gesellschaft. As an alternative, the 
members may visit on this day the Stettiner Maschinenbau- 
Actien-Gesellschaft ** Vulcan " in Stettin. On Wednesday, the 
F includes visits to Messrs. Siemens & Halske, the 

useum of Arms, the Royal Palace and the Royal Stables. 
Thursday is dedicated to general sight-seeing in the neighbour- 
hood of Berlin. The morning of Friday is to be "pens at 
Messrs. C. P. Goerz, Friedenau, and in the afternoon the com- 
pany will leave for Hamburg, and from thence the same 
evening to Leith, arriving at the latter place on Sunday morning, 
July 24th. 

Wireless Telegraphy and U.S. Navy.— Weare informed tbat 
on June 28th important contracts were signed by Kear-Admiral 
Manney, of the United States Naval Bureau of Equipment, an i 
Mr. Abraham White, president of the American De Forest 
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Wireless Telegraph Co., for five of the largest wireless tele- 
graph stations ever contracted for by any Goverment. The 
Stations are to be situated at Guantanamo, Cuba, Porto Rica, 
Panama Canal coaling station, Key West, Dry Tortugas, Pen- 
sacola, and the distances involved vary from 350 to 800 
miles. "These contracts on the part of the United States navy 
are highly d aA as marking a new departure in the pur- 
pose of that department to establish and maintain long-distance 
telegraphic communication for commercial as well as military 
purposes. Not only will the stations afford a supplementary 
means of communication for the navy, but will enable war 
vessels to be in touch with the shore throughout the Gulf and 
Carribean waters. The most important line is that from 
Panama to Guantanamo, which is necessary on account of the 
Panama Canal operations, although the most difficult is from 
Cuba to Porto Rica, inasmuch as the mountainous island of 
Hayti lies directly between. This latter distance is 450 miles. 
'The contract calls for the erection of masts and towers by the 
navy as well as the installation of the engines. The electrical 
equipment will be installed by the De Forest Company, who 
will work the stations for 30 days to the satisfaction of the 
navy department. It is estimated that nine months will be 
sufficient to put all stations into operation. The award of these 
contracts to the De Forest Company is the result of official 
tests of the system conducted during the earlv part of June 
by the wireless telegraph board of the navy. 


The Junior Institution of Engineers.—A visit of this Insti- 
tution was recently paid to the Chelsea generating station of 
the Underground Electric Railways Co. The general manager 
(Mr. J. R. Chapman) and the resident engineer (Mr. J. W. 
Towle) were present, and the visitors were enabled to make a 
complete examination of the work so far as it had advanced. 
The station will supply current for working the trains of the 
District Railway from Whitechapel to the various western and 
southern termini— Richmond, Wimbledon, Hounslow, Ealing, 
&c.; also the tube trains of the Baker Street and Waterloo 
Railway, the Great Northern, Piccadilly and Brompton Rail- 
way and the Charing Cross, Euston and Hampstead Railway. 
About 150 trains will constitute the initial equipment of these 
lines. The station is designed for 10 units of 5,500kw. each, 
and one unit of 2,500kw. Three-phase current at 334 X per 
second and 11,000 volts will be distributed to 23 sub-stations. 
The site comprises 3:67 acres, and has a water frontage of 
1,100ft. The building is 453ft. 6in. long by 175ft. wide, with 
an office annexe 25ft. by 81ft. On this basis the square feet 
occupied per kilowatt, including the office building, is 1:36, 
and the cubic feet per kilowatt, measured from the ground 
level to the peak of the roofs, is 139. The steel frame of this 
building is entirely self-supporting, and contains 6,000 tons, 
while the foundations extend from 30ft. to 36ft. below the 
ground level, and the loading of the clay does not exceed 
i tons per square foot. Attention may be called to the group 
system which has been followed throughout in both the 
mechanical and electrical installation — i. %., eight boilers are 
grouped to one turbo-generator; these boilers have their own 
feed pump, and the generator supplies its own section of 'bus 
bar. No attempt is made to cross-connect the steam piping of 
the different groups except at the east end of the building, 
where three groups are brought together in one small auxiliary 
header for supplying exciters, air compressors, house pump, &c. 


Power Required for Electrically Lighting Railway Carriages. 
—An interesting note of some experiments conducted by Mr. 
Staby, member of the Direction of the Bavarian Royal Pala- 
tine railways, with a view to ascertaining the amount of 
power required to generate the electric current to light rail- 
way carriages by Stone & Co.'s well-known system, was 
recently published in the Lailwuy Engineer. In order to 
measure the energy consumed trials were made with a third- 
class carriage fitted on this system, and hauled by an accumu- 
lator car of standard guage, the amount of current being 
measured by specially calibrated instruments, interposed 
between the accumulator and the motors. The section of 
Lndwigshafen-Schifferstadt was selected for the trial runs; it 
is 7°5 miles long, quite straight and practically level. In 
order to eliminate any influence of the weather, the trial runs 


were mado on days when there was no wind, at intervals of 
one hour, and the instruments were read when passing the 
railway kilometre posts. The lighting dynamo of the hauled 
carriage was adjusted by tightening the belt, so that its 
output at 24:9 miles per hour amounted to 35 amperes. The 
seven compartments and the two lavatories of the carriage 
contained 14 incandescent lamps of 12 normal c.p. and two of 
8 normal c. p.; so that the total lighting was of 184 normal c.p., 
which, assuming the average normal candle-power to require 
3:5 watts, required altogether 644 watts. The lamps, there- 
fore, require 27 amperes at 24 volts, so that 8 amperes of the 
output of the dynamo were available for charging the batteries. 
The averages of the amounts of energy consumed on 18 trips 
under the two sets of conditions, running at a speed of 28 
miles per hour, were:—When the dynamo and the incan- 
descent lamps of the hauled carriage are in use, 40°866kw. ; 
when the driving belt was taken off the dynamo of the hauled 
carriage, 39°300kw. The difference, therefore, was 1:566kw. 
Tests at higher speeds were conducted on a stationary testing 
set, and it was observed that at a train speed of about 56 miles 
per hour the energy required to operate the generator for the 
same number of lamps amounted to 2:46kw. 


Opening of the Frome Electric Lighting System.—The 
electric generating station at Frome (Somerset) was put into 
operation on Friday, July 1st, and it is expected that that part 
of the scheme which is still unfinished will be rapidly com- 
pleted, so that public lighting may be supplied on August 1st. 
A provisional order was obtained by the Urban District 
Council in 1901, and in January, 1903, the Local Government 
Board sanctioned a loan of £20,000. This was borrowed from 
the Prudential Assurance Co., the sum to be repayable by 
equal half-yearly instalments of principal and interest over a 
period of 25 years. On the recommendation of Mr. Medhurst, 
consulting engineer to the Council, it was decided to place the 
carrying out of the scheme in the hands of a private company, 
the Corporation advancing the necessary capital. The com- 
pany was also to work the system at its own risk during 
25 years, and in this time to refund the initial outlay of the 
Corporation. At the end of this period the entire installation 
was to pass into the Corporation's possession free of charge. 
Clauses were also drawn up which enabled the Corporation 
to take over the undertaking at earlier dates on agreed terms. 
Tenders were invited on this basis, and that of Messrs. 
Edmundson & Co., who agreed to carry out the scheme for 
£20,156, was accepted. Last November it was decided to 
extend the system of mains as originally intended, and also to 
buy a fresh site for the cooling tower. In order to carry out 
these plans, a new loan of £8,500 was sanctioned and borrowed. 
The buildings comprise a boiler house, engine room, accumulator 
house, offices, workshop, testing room and showroom for fittings. 
In the boiler house, which is 48ft. by 42ft., there are two 
B. & W.boilers, capable of evaporating together 8, 400lb. of water 
per hour, and fitted with Meldrum’s ** Koker" stokers, the latter 
being operated by a 2 H.P. electric motor. There is room for 
another boiler, and one side of the boiler house is only of a 
temporary character. Forced draught is employed. The 
make-up feed water is drawn from tanks situated above the 
economiser chamber, and is passed through a Boby heater 
detartariser heated by the exhaust from the feed pumps. In 
this way the hardness of the Frome water is expected to 
be reduced from about 25deg. to about 2deg. The two feed 
pumps, by Messrs. J. P. Hall & Sons, have a capacity of 2,000 
gallons per hour against a pressure of 160lb. Either can be con- 
nected to the cooling tanks, the feed tanks or the hot well. 
Adjoining the boiler house is the coal bunker, holding from 
80 to 100 tons of coal. The engine room is 48ft. by 30ft., and 
is built on concrete piers, which had to be sunk some 20ft. 
Two Parsons steam turbines are installed, one for driving a 
75kw. continuous-current dynamo at 4,000 revs. per min., 
while the other is directly coupled to a 150kw. dynamo 
running at 3,500 revs. per min. Current is generated at 
480 volts and distributed on the three-wire system. Allturbine 
bearings have forced lubrication. In the engine room is also 
a balancer-booster set. Two accumulator rooms, situated one 
above the other, contain a storage battery of 400 ampere-hours 
capacity, consisting of 260 cells of the D.P. Company's make. 
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SELF-EXCITING AND COMPOUNDED ALTERNATORS. 
[COMMUNICATED. | 


Readers of The Electrician will remember the articles which 
appeared last year,* dealing with alternators excited and com- 
pounded on the Heyland principle, and the correspondence to 
which they gave rise in our columns. To those following the 
matter, the particulars given below, relative to recent mac hines 
of this class, will no doubt prove of interest. 

The Heyland method of self-exciting and compounding 
three-phase alternators of the revolving field type does not 
necessitate any alteration to the standard design beyond 
replacing the exciter by a commutator of special construction 
(with three sets of brushes) and winding the magnet wheel 
with a number of interconnected parallel circuits, which are 
connected up to this commutator instead of to the usual slip 
rings. If the three sets of brushes are connected to the 
alternator terminals by means of a small pressure transformer, 
the machine becomes self-exciting, and if, in addition, they 
are connected into the armature winding (for instance, at the 
neutral point) with the help of a current transformer, the 
machine can be arranged to compound itself for constant 
terminal rone at any load and power-factor, or to over- 
compound, 
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Fic. 3.—Curves SHOWING THE VARIATION OF THE EXCITING PRESSURE AND 
ENERGY WITH VARYING Loan For 360kw. THREE-PHASE GENERATOR. 


alternators, excepting that they have no pressure drop. 
Their method of operation is also precisely the same, except 
* Eborall, Vol. LI., pp. 442 and 486; Heyland, Vol. LI., p. 969 ; Meyer, 


Vol. LL, pp. 803 and 1038. See also Correspondence in Vol. LI., pp. 902, 
940, and Vol. LII., pp. 23 and 60. 


if desired. Such machines are synchronous, and 
their performance differs in no respect from that of standard 


that no hand-regulation of the field circuit is required to keep 
the pressure constant, and that the alternators must be con- 
nected by an equalising conductor when in parallel, just as in 


I. II. 
Fic. 1.—ConnectTions FoR Two SELF-EXCITING AND CowPouNpDED Hian- 
PRESSURE THREE-PHASE GENERATORS OPERATING IN PARALLEL. 
A. Armature Winding of Generator. So. Equalising Switch (3-pole). 
C. Commutator for the Field Winding. T;. Current Transformer for the Com- 


: ; unding. 
R. Field Regulating Resistance. Ta. Pressure Transformer for the Ex 
Si. Main Switch (8-pole). citation 
the case of compounded continuous-current machines. The 
connections of two high-pressure three-phase generators operat- 
ing in parallel are indicated in Fig. 1; each generator requires. 
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a three-pole equalising switch in addition to the usual main 
switch, while the equalising conductor is a three-core cable. 
If the neutral points of the generators are earthed, the 
equalising switches and cable are but a few volts above earth 
potential. 
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Some curves illustrating the performance of a recent 350kw. 
three-phase compounded generator, built by Kolben & Co., and 
designed to give a constant pressure of 5,200 volts at its ter- 
minals at all loads, and a power-factor of 0:8, are given in 
Figs. 2, 3 and 4. The compounding tests were carried out on 
loads of practically zero power-factor, and even under these 
conditions the full-load pressure drop is only 4:8 per cent. 
(Fig. 2), while the full load excitation watts (Fig. 3) are 5,000, 
or 1:92 per cent. 

The curves of Figs. 2 and 3 are very instructive, as showing 
the manner in which the shunt and series excitations vary 
with the load and with a fixed adjustment of the shunt regu- 
lator, while the curves of Fig. 4 illustrate the better utilisation 
of the active material which is rendered possible in these com- 
pounded alternators. This latter figure gives (I) the short-circuit 
current curve of the generator, (2) the no-load characteristic 
with direct-current excitation, and (3) the no-load characteristic 
with the three-phase excitation, a special test having been 
made for the purpose of obtaining the direct-current character- 
istic. It will be seen that at a (direct-current) excitation 
corresponding to 5,200 volts at full load, the short-circuit 
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Fia. 5.—Cross-sEcTION OF SELF-EXCITING AND COMPOUNDED THREE-PHASE 
GENERATOR, 350kw. 3,000 VoLTs at 125 Revs. PER MIN., AND 50 CycLEs. 


current is only 69 amperes, or 1'7 times the full-load current. 
Notwithstanding this heavy armature reaction, the generator 
compounds exactly for constant terminal pressure at full load 
and 0:8 power-factor with considerably less than the moderate 
excitation loss given above. 

This generator is provided partly with metallic and partly 
with carbon brushes. Under these conditions the commutation 
is excellent, the brushes remaining always in a fixed position ; 
while, on the other hand, the machine excites itself as quickly 
and easily as an ordinary shunt dynamo. It was found, how- 
ever, that the commutation is somewhat sensitive (to varying 
brush pressure, for instance), but this result is wholly due to 
the fact that the commutator dimensions were somewhat too 
small. 'This feature will be accordingly eliminated in future 
designs. 

As illustrating the commutator dimensions necessary in the 
m: st unfavourable cases (slow-speed plant), reference to Fig. 5 
may be made, showing a 350kw. three-phase generator at 
125 revs. per min, now being built by the Electricité et 
Hydraulique Co., for operating an electrically-operated 
winding engine in the St. Elisabeth mine (Belgium). This 


generator will be set to work shortly, after which we hope to 
give particulars of its performance. 

The curves given in Fig. 6 (a and b), relative to a small 
three-phase E. and H. machine installed in Messrs. Witting, 
Eborall & Co.’s London repairing shops, are of some interest, 
firstly, as showing the capabilities of the type with regard to 
over-compounding, and, secondly, as illustrating the per- 
formance when operating single-phase. This generator, being 
designed for operation at low pressure (140 volts), is provided 
with an auxiliary winding for the excitation, while the com- 
mutator is connected into the main armature winding at the 
neutral point—it constitutes the latter, in fact—for the com- 
pounding ; thus no transformers are required, the sole accessory 
to the machine being a three-legged resistance in the exciting 
circuit, which, under ordinary circumstances, remains untouched. 
It is worthy of note, moreover, that, although the field system 
of this generator is laminated throughout (the field system 
being non-standard in this respect), it excites itself immediately 
the exciting circuit is closed. 

From Fig. 64 it will be seen that when operating as a three- 
phase generator it compounds level on a full inductive load 
(41 amperes), and over-compounds 9 per cent. on full non- 
inductive load, both with a fixed adjustment of the regulator ; 
these results could be reversed, if desired, by other winding 
proportions.* From Fig. 6B it will be seen that when operating 
as an 8kw. single-phase generator (one phase being disconnected, 
thus leaving three-phase escitation and single-phase compound- 
ing) the drop is but 2°75 per cent. on full inductive load 
(33 amperes), while with the same value of load current on a 
non-inductive load, the machine compounds practically level. 

The only disadvantage that has been met with up to the 
present with these compounded generators is in connection 
with the low-pressure excitation. Considerations of commu- 
tation require that this pressure should not be more than 
about 30 volts, and this means that the leads between the 
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machines and the regulator on the switchboard become some- 
what heavy and expensive, as well as the regulator itself. 
This does not apply to the compounding circuits, as the series 
transformer is mounted directly on the generator, in the 
position that would be otherwise taken up by tho exciter, and 
consequently the length of these leads is reduced to à minimum. 
In any case, the disadvantage in question only makes itself felt 
to an appreciable extent with really large generators, and with 
these the increased cost of the switchboard connections is not a 
serious matter. But in order to get over it, Mr. Heyland 
has recently proposed an ingenious modification of his method 
of compounding, which may be briefly referred to here. Instead 
of making the generator self-exciting and compounding, as in 
the case of the machines referred to above, Mr. Heyland pro- 
poses to retain the direct-coupled exciter, and to compound 
the latter. That is to say, the exciter is provided with a 
supplementary inter-connected multiple-cireuit winding on its 
field system, in addition to its ordinary shunt winding, the 
supplementary winding being supplied through a current 


* See, for instance, the tests made on a 20kw. three-phase generator 
(The Electrician, Vol. LI., p. 490). 
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transformer and commutator as before. The latter must 
rotate synchronously, and can either be placed on the shaft of 
the alternator (or direct-coupled exciter), or it can be indepen- 
dently driven by a small synchronous motor. The commutator 
is, of course, quite small, as it only has to carry the compound- 
ing currents, which form but a part of the total excitation of 
the alternator, and the same remark applies to the brush gear 
and auxiliary winding on the field system of the exciter. The 
exciter with its main (shunt) winding furnishes then the 
excitation necessary for the alternator at no load ; as the load 
comes on, the field of the exciter is correspondingly increased, 
owing to the converted current, proportional to the load 
current, which circulates in its auxiliary field winding. If the 
dimensions of the exciter and alternator field systems are 
properly chosen, the compounding of the main unit, for any 
load, or power-factor, can be made exact. 

With this arrangement, the commutator and brushes 
exchange their functions; the brushes are connected to the 
various circuits of the auxiliary winding on the exciter field 
magnets, while the compounding currents are led into the 
commutator with the help of sliprings. Fig. 7 shows the 
actual connections for the compounding commutator of a six- 
pole exciter for a three-phase alternator ; had the latter been 
a single-phase machine, but two slip-rings would be required. 

Probably the most important application of this method 
of indirect compounding will consist in its application to exist- 
ing installations. At comparatively small expense, the exciters 


Auxiliary Winding on the Field 
System of Exciter. 


Fio. 7.—ILLUSTRATING CONNECTIONS or COMMUTATOR, ÈC., FOR ExciTERS 
COMPOUNDED (OR OVER-COMPOUNDED) BY THE HEYLAND Mertuop. 


at present used can be exchanged for compounded exciters, and 
the generators thus made to compound for constant pressure, 
irrespective of the value of the load, or of its power-factor. 
Particularly for the case of some single-phase stations, the 
adoption of compounded exciters will do away with the great 
difficulties at present experienced in dealing with motor loads. 


— — 


SYNTONIC WIRELESS TELEGRAPHY. 


The following is the complete specification of patent 
No. 4,869 of 1904, granted to Mr. G. Marconi, and entitled 
“ Improvements in Wireless Telegraphy.” 


This invention relates to improvements in telegraphy through the 
natural media, by means of electric waves, and especially to circuits 
forming part of a receiver, by which tuned or syntonic effects can be 
obtained, and the effects of natural disturbances, such as thunderstorms, 
upon the receiver are minimised. According to this present invention, an 
exposed aerial or elevated conductor is grounded by means of several 
connections of different inductance and capacity, instead of by one, as 
has heretofore been the usual practice. Referring to the accompanying 
diagrammatic drawings, Fig. 1 shows one form of apparatus useful in 
carrying out this invention; Fig. 2 shows a second form of apparatus, 
and Fig. 3 shows a third form. The most suitable form of this invention 
is shown in Fig. 1, in which a represents the receiving aerial adjustably 
connected to the inductance coil b, c a condenser connected to the induc- 
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described in my specification No. 10,245 of 1902. One terminal, e, of the 
detector is grounded at f, and another ground connection, g, which is 
preferably flexible or adjustable, is joined to the inductance b at a certain 
point, the position of which is dependent upon the period of the electric 
wave radiated from the distant transmitting station. 

This receiving system is syntonised or attuned to one particular 
frequency of electrical waves radiated from any one of a number of 
differently attuned distant electric radiators in the following manner :— 
The size of the condenser c is fixed, and the inductance b is 
varied by adjusting its connection with the aerial until signals are 
received on the responder or detector d. Then, by sliding the flexible 
or adjustable ground connection g along the inductance b or other- 
wise, a point is found at which, if a new ground connection is 
established, waves of the particular frequenzy radiated from a given 
distant transmitting station from which it is desired to receive signals 
will be received and detected to the exclusion of signals transmitted from 
other stations radiating waves of different frequencies. It has been dis- 
covered that this ground connection g may be made without weakening, 
but rather strengthening the signals in the detector d. The position of 
the ground connection g in the inductance b is dependent upon the 
length of the wave to be detected. It should be connected at or near the 
node or point of no potential of the electric wave which it is desired to 
read or detect, and the detector d will then be unresponsive to electrical 
waves of frequencies other than that for which the system has been 
adjusted as described. By means of this present invention, a very sharp 
selectivity of signals is obtained, and the troublesome effects of atmo- 
spheric electricity are largely or wholly eliminated. 

In Fig. 2 is shown & modification of Fig. 1, the ground connection g ot 
Fig. 1 being replaced by another at h of Fig. 2, the position of which on 
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the inductance b may be found similarly to the adjustment of g as herein- 
before described. Many extensions of the arrangements shown in Figs. 1 
and 2 will readily suggest themselves. In Fig. 3 is shown one such 
extension comprising a series of similar syntonic circuits, each in tune 
with the wave transmitted, the system being grounded at the nodal 
points g, h, i, k and f, which are determined by the pronon of 
the wave transmitted. This arrangement gives a particularly sharp 
attunement, and is especially adapted to eliminate the stray or extra 
signals caused by atmospheric disturbances. While three embodiments 
of this invention are shown and described, they are not desired to be 
understood as limiting the claims thereto. Obviously other modifications 
within the scope of this invention will readily suggest themselves to 
persons skilled in wireless telegraphy. 


The following are the claims :— 


1, At a receiving station employed in wireless telegraphy the com- 
bination with the usual connection of the aerial to a capacity such as the 
earth through an inductance, a capacity and the receiver, of one or more 
other connections substantially as and for the purposes described. 

2. At a receiving station employed in wireless telegraphy, the com. 
bination with a receiver connected at one end to capacity, and at the 
other end to an aerial, inductance and condenser, and a second earth or 
capacity connection adjusted to make contact with the inductance at a 
point to be found by ascertaining the position of the node or point of no 
potential of the electrical waves which it is desired to detect in the aerial, 
substantially as and for the purposes described. 

8. The method of selectively detecting electrical waves by means of a 
grounded aerial, receiver and inductance, which consists in adjusting a 
second earthed conductor to make contact with the inductance at a point 
found by ascertaining the position of the node or point of no potential of 
the electrical waves which it is desired to detect, substantially as and for 


tance coil, d a suitable receiver or detector, such as my magnetic detector | the purposes described. 
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HIGH-SPEED ELECTRIC RAILWAY EXPERIMENTS 
ON THE MARIENFELDE-ZOSSEN LINE. 


BY ALEXANDER SIEMENS. 


The following is an abstract of the discussion on the above 
Paper which took place before the Institution of Electrical 
Engineers on Thursday, May 26th. The Paper appeared in full 
in The Electrician for qune 10th, 17th, 24th and July 8th :— 

| | DISCUSSION. 7 
Thursday, May 26th. i 


Prof. SILVANUS P. THOMPSON said that an auxiliary indicator had 
been mentioned, and he was curious to know what kind of an instrument 


it was. The preliminary formula for the wind pressure did not agree | 


with the formula giyen further on. It looked as if it should read 0:007 
instead of 0:07. It was stated that connecting certain instruments 
directly to the high-pressure line made them independent of frequency, 
but he would like to know exactly how that cryptic sentence was to be 
taken. Mention was made of cars with four motors—two on each axle— 
and of locomotives with only two motors. 
that the switch gear was so arranged that each motor could be switched 
in separately., He would like to know whether any experiments were 
included with the use of motors in cascade for getting acceleration at 
different rates. Lastly, he drew attention to the discrepancy between, 


the experience on this line and upon the Central London Railway as to |: 


the trouble caused by the weight of the locomotive. Apparently the 
trouble arose in this case when the motors were not separated from the 
cars, whereas on the Central London Railway the trouble had been when 
locomotives were used. 

Mr. S. Z. DE FERRANTI said the thing which the Paper brought out 
most strongly was the difference between the opportunities in Germany 
and those in England for developing new things of this kind. The 
information given in the Paper was of the highest possible interest, but 
the one great thing that it brought home was that the conversion of our 
existing railways in the manner adopted at Zossen was a matter of 
impossibility. Curves were most serious upon the best lines. Taking, 
for example, the L. & N.W. Railway between London and Manchester, 
upon which there was a constant service of about a mile a minute all the 
way, he said that he generally made two journeys a week between the two 
places, and spent most of his spare time checking the regularity of the 
speed. That line, which he considered to be the finest in the country, 
was quite out of the question for this extra high speed, although it was, a 
thing to be ardently wished for, as even 34 hours in the train became 
very tedious when occurring often. It was only necessary to watch the 
shadows across the table caused by the side of the window to see the 
effect of the curves. There was nota straight run for any appreciable 
period of time. The shadows were continually shifting backwards and 
forwards, and at times it almost looked as if the train were going back to 
its starting point. 

Mr. PATCHELL: Was it a luncheon car ? 

Mr. FERRANTI, continuing, said the result was that our best lines 
could not benefit to the full extent in the matter of high speed. On the 
other hand, these experiments were of the greatest possible value because 
they would enable us to maintain a very high average speed. The principal 
economy in fast travelling was to go up hills as fast as down—in fact, to 
maintain a high uniform speed. He hoped the German experiments 
would be repeated in other countries which had not been so fortunate as 
to be able to originate them. 

The Hon. C. A. PARSONS asked if any attempts had been made to 
reduce the wind resistance. The Paper mentioned that the air resistance 
was much the largest portion of the whole resistance. He thought that 
by suitably modifying the form of the car it could be reduced a great deal 
further than it had been. Perhaps, also, some method of boxing in the 
motors would also have a beneficial effect in this direction. 

Mr. W. H. PATCHELL agreed with Mr. Ferranti that it was a sad 
thing to know that these results had been made in Germany, but, at the 
same time, wo must be glad that, like many other good things, we 
have been able to import the, results without a prohibitive tariff. He was 
over the Zossen line himself three months ago in an ordinary train—at 
least, he was told that it was the line upon which the experiments were 
made—and he remembered the jolting he got. If the engineers got these 
results on such a line it was very much to their credit, and if thé line was 
made heavier and laid in accordance with the] best English practice, the 
readings on the instruments would be more accurate, because the psycho- 
logical effects were not solely due to the speed, but to the permanent way. 
The liquid resistances were very nice, but their huge size for a com- 
paratively small motor made him wonder at their use on the cars. It 
struck him that if the cars were to be. loaded up with these resistances 
they would be something like the Heilmann locomotive, &nd their com- 
mercial efficiency would not be very great. The diagram of air pressures 
was not quite clear; it did not show what the pressure was behind the 
car, and this was a matter which might furnish some valuable com- 
parisons between the wind pressure at the front and rear. Steam loco- 
motive engineers were not going io sit down under these experiments. 
They were now getting out a locomotive the cylinders and cranks of which 
were £o arranged that there was no vertical couple unbalanced and no 
horizontal couple unbalanced, so that it would neither pound nor rock, 
and then they would see how far they could keep up with the electrical car. 

Mr. W. M. MORDEY agreed that the experiments had been of very 
great use in showing how to run electric cars at very high speeds, but he 
also thought they showed how not to do it. However interesting the 
actual results might be as a solution of the problem of getting a lot of 
power into a car, it must have been evident to everyone—in fact, it 


In the latter case it was said |. 


| seemed to have been evident to the minds of the syndicate—that the 


three-phase system was not the one that could be used practically, or was 
likely to be used for either high-speed or low-speed electric railway 
working. A look at the very ingenious and beautifully designed collector 
—of which there had to be three on each car—was alone sufficient to 
show that there was room for improvement. Personally, he had no 
interest in any system at all, but he had recently had an opportunity of 
visiting the experimental line at Oerlikon where the single pha system 
was in use. [Mr. Mordey then explained the arrangement described and 
illustrated on p. 232 of our issue of May 27th.] He hoped the syndicate 
would follow up the excellent results obtained by attempting to simplify 
the electrical arrangements. When we had obtained the first essential 
to successful electric railway working—i.e., simplicity - we should then be 
in a position to persuade railway directors to electrify their main line 
railways. 

Mr. E. W. SMITH asked if the question of a slanting axis to the front 


of the car was ever discussed. The author had referred to a signal 
‘repeater which repeated the signals on the carb. He would like to know 


whether they were successful, as so many had been tried in England up 


to the present, but had failed to stand the abuse they got in ordinary use. 


The fact noticed that the iron sleepers did not wear so well as wooden. 
ones was quite in accordance with the usual results. 
Mr. ALEXANDER SIEMENS, in reply to the discussion, pointed out 


that he had stuck closely to the official reports of the syndicate, the last 
of which, as a matter of fact, he had only received two days previously. 
They had not tried using the motors in cascade. The indicator mentioned 


by Prof. Thompson was simply a pendulum which for acceleration flew 
out behind and for retardation flew out in front. He had not gone into 


the details of the instrument, because it had been fully described in the 


articles referred to. He did not think that the experiments generally 


proved that locomotives were better or worse than motor cars, as some 


speakers seemed to imagine. They had not been experimented with with 
that idea, but because locomotives happened to be a handy way of carrying 
the motors. As to the shape of the car, this had been carefully studied, 
and the syndicate came to the decision that & paraboloid would be best, 
but this was precluded owing to the inconvenience which it would have 
caused to the driver. Therefore the 10 part of the paraboloid had 
been developed into a cylinder. He did not believe Mr. Patchell had 
travelled upon the high-speed line. Probably when he asked the question 
of the people there he spoke his best German and was misunderstood. 
The ordinary line from Dresden ran alongside the high-speed line, and 
that was most probably what Mr. Patchell travelled on. The high-speed 
line had been laid with a great deal of care, and last year had been put 
into the same state as the German first-class lines. But he did not say 
that it was equal to an English first-class main line. Mr. Mordey thought 
that the experiments had been carried out as they ought not to have been, 
and he then showed at once how not to discuss a Paper - i.e., by bringing 
in something totally different. The Oerlikon system was very nice, 
and the Oerlikon collector was also very fine; but Mr. Mordey had abso- 

lutely overlooked one statement in the Paper—viz., ' At first the con- 

ductors were carried by insulators, each fastened to a movable wooden 

arm, and the current was collected by a horizontal bar, turning round a 
horizontal pivot and pressed by a spring above against the conductor. 
When the speed of running was increased, these horizontal bars jumped 
at the insulators and caused so much sparking that this arrangement had 
to be abandoned.” If the Oerlikon people ran a little bit faster they 
would find the same thing. It was not that such a simple idea had not. 
occurred to other people, It had been tried and found impossible to run 
at high speeds with it. Then Mr. Mordey was very indignant that the 
three-phase system had been tried in Germany. But the object of the 
experiments was twofold. It was, first, to see how, at very high speeds, 
energy could be transmitted through a conductor along the line to the 


car, and after three years’. experiments the collector shown had been 


developed out of that simple horizontal bar which Mr. Mordey had 


described very graphically. The second thing was to find out what sort 


of a permanent way' was needed. The syndicate wished to settle the 
question whether an ordinary permanent way was good enough for high 
speeds. Now that they had settled these important points, they would 
devote their attention to the best way of utilising the electricity on the 
car. They could not do everything at once. The great loss in starting 
and stopping had been commented upon by the syndicate themselves, but 
as the system was to be used for long distances, where there would only 
be one acceleration, it was not of any very great consequence. He could 
not discuss Mr. Mordey's system in the short time at his disposal, and 
concluded by thanking his audience for the kind manner in which the 
Paper had been discussed. 


Darwen Tramway Accident. A curious occurrence took 
place on an electric tramcar belonging to the Darwen Corpo- 
ration on Saturday evening. It appears that the cable running 
from the trolley wheel to the automatic switch became con- 
nected to the metal work of the car, and as the fault was on 
the trolley side of the safety switch, and the circuit breaker 
at the station did not come out, the arc thus caused was sus- 
tained for some time, and set fire to the insulation and wood- 
work in the vicinity. Owing to the number of people who 
were on the top of the car crowding down the staircases, 
neither the conductor nor driver was able to get at the trolley 
arm in order to take it off the overhead wire. We are informed 
that the only results were a few slight shocks and a small 
amount of damage to the car. 
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THE NORTH-EASTERN RAILWAY AND CARVILLE POWER HOUSE. 
(Continued from page 472.) 


Perhaps the most striking feature of Carville power station, | being put on the machine or feeder side of the switch, as the 
at any rate so far as actual appearance is concerned, is the "bus ! case may be) ; in fact, the only conneotions are the main cables. 
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Fic. 7.— GENERAL VIEW OF CARVILLE SWITCHBOARD. 


bar arrangement. Stretching from one end to the other of So far, we have dezcribed the feeder panels only, and with 
the turbine room and occupying two complete galleries, there | regard to the generator panels it merel y remains to say that 
are six long concrete cells each containing a bus bar built up they are arranged in an exactly similar fashion, with the 


of strip copper and 
having a sectional area 
of 23 sq. in. There 
is absolutely nothing 
inflammable, and it is 
impossible to touch or 
even see any live metal 
without removing one 
of the iron doors which 
are admirably shown 
in Fig. 7. This picture 
is the first that has 
ever been published 
which shows a switch- 
board of this type, 
and it illustrates very 
clearly the extent of 
the space occupied by 
the board. pposite 
each of the square 
black patches, which 
represent iron doors, 
there is an insulator 
which performs the 
double duty of sup- 
porting the 'bus bar 
and forming a channel 
through which passes 
the copper connection 
from the isolating 
switch to the ’bus bar. 
In order to make a 
breakdown on the 
bus bars a practical 


Fid. 8.— OPERATING BOARD. 


exception of à few 
details. The concrete 
partitions for the 
generator panels are 
carried quite down to 
the floor level, instead - 
of being cut off to 
make room for the 
three-way dividing 
boxes, this being done 
owing to the fact that 
three separate cables 
are used for generators, 
whereas the feeders 
are single three-core 
cables. There is also 
the absence of the 
feeder-isolating 
switches and  spark- 
gaps alluded to earlier. 
With a remote control 
arrangement it is ob- 
viously not essential 
that the high-tension 
gear itself should be 
placed in the same 
relative order as the 
operating panels, and, 
to make the cable runs 
as short and safe as 
possible, each set of 
generator switch gear 
has been placed oppo- 
site the machine to 


impossibility, there is no auxiliary gear whatever on the 'bus | which it belongs, although on the operating board all the 
bar gallery. No small wiring or potential transformers for | generator panels are placed together. There are four complete 
synchronising or for "bus bar voltmeters are allowed (these all ! spare panels on the board, and as the engine room is extended 


D 


514 


from time to time the concrete work can be added to as required. 
In addition to the feeder and generator panels there are also 
two interconnector panels, which are similar to the feeder 
panels. The “interconnectors” consist of six single cables, 
which are used for interconnecting the Neptune Bank station 
with Carville, so that the two stations may run in parallel. 
The control or operating board, Fig. 8, is situated on a 
special platform in the engine room proper and on the same 
gallery: level as the oil switches. It consists of three main 
panels of black enamelled slate, comprising a generator panel 
in the centre, a feeder panel on the left for the traction supply 
to the North-Eastern Railway, and a feeder panel on the right 
for the Supply Company’s general power and lighting supply. 
Perhaps the first point of interest calling for attention in con- 
nection with the control board is the arrangement which has 
been adopted for synchronising, Swinging panels have been 
provided at each end of the board for carrying the bus bar 
voltmeters, the rotary synchroniser and the synchronising lamps 
and voltmeters. It has already been mentioned that there are 
no instruments of any kind on the main ’bus bars, that all 
instrument transformers, &c., are on the generator or feeder 
side, as the case may be, of the oil switches. Hence it becomes 
necessary, when observing the ’bus bar volts, to observe simply 
the voltage of a machine which is running on the bus bars. 
This, of course, gives the "bus bar volts equally accurately, 
and a similar method is adopted in synchronising. Referring 
to the general diagram of connections, Figs. 10 and 104, it will be 
seen that two sets of receptacles are provided on each panel for 
synchronising, and for each of these two sets there are two dif- 
ferent hand plugs, one for the ** running" machine and another 
for the * incoming " machine ; there are also two receptacles and 
plugs, one for each set of bus bars. Under running con- 
ditions the voltmeter plug for the top set of 'bus bars is 
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Fic. 9.—DIAGRAM OF SYCHRONISING CONNECTIONS. 


inserted on the panel of a generator which is connected to the 
top set of "bus bars, thereby connecting up the top voltmeter 
on the synchronising panel to indicate the pressure on this set 
of bus bars. Similarly, the voltmeter plug for the bottom set 
of "bus bars is inserted in the panel of a generator working on 
these "bus bars, thus making the bottom voltmeter indicate the 
pressure on that set of bus bars. When synchronising an 
“incoming " generator, the “running” plug is inserted in the 
panel of a generator which is already on the bus bars with 
which it is intended to synchronise, and by inserting the 
“ incoming ” plug on the panel of the “ incoming” generator, the 
synchroniser is put into operation. As the “bright lamp” 
method of synchronising is in use elsewhere on the com- 
pany’s system, it has been adopted at Carville for emergency 
use in case the rotary synchroniser is out of commission. 
A diagram of the synchronising connections is shown in 
Fig. 9. With regard to the necessity for using “bright 
lamp " synchronising, a difficulty arose, as, owing to one pole 
of every potential transformer being earthed, it was found 
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that, in order to avoid having both poles earthed at the same 
time at the lamps and synchroniser, it became necessary to use 
connections which gave dark lamps at synchronism, and in 
order to avoid this a 1: 1 ratio transformer was put in on one 
pole. The reason for this will be apparent from the diagram. 
As there are no bus bar potential transformers, and as syn- 
chronising is done betweentwo generator potential transformers, 
the same pole is earthed on each of them, and if they are con- 
nected in the usual way to give bright lamps, both poles will 
be earthed.. They have, therefore, been connected to give 
dark lamps, and the 1:1 ratio transformer in one of the leads 
then alters its phase by 180deg. so as to obtain bright lamps. 
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Fic. 10.—GENERAL DIAGRAM OF CONNECTIONS. 


All the indicating instruments except the excitation am- 
meters are of the horizontal edgewise type. The switch- 
indicating lamps are arranged so that a red lamp lights when 
the switch is closed and a green one when it is opened. 
Should a fault occur on the control wiring it is indicated by 
both lamps going out. The bus bar indicating lamps are con, 
trolled from a throw-over tumbler switch, and are intended 
merely as a record of which selector switch has been closed. 
The control switches for operating the motors of the main 0! 
switches are of the two-way type—one way for closing the 
switch and the other for opening. Normally, the contro 
switches are held open by a spring, and the cycle of operations 
is as follows :— To close a main oil switch its corresponding 
control switeh is pushed over to the upper contact, in whic 
position it need remain only sufficiently long for the motor 
to carry the oil switch over its dead centre, as previously 
explained. From this point the oil switch closes auto 
matically, and, on the attendant taking his hand off the 
control switch, it is opened by a spring, and a small coloure 


Digitized by Google 


THE ELECTRICIAN, JULY 15, 1904. 


915 


pin, which passes loosely through the blade of the switch from 
back to front, indicates whether the oil switch is open or 
closed. To open the oil switch, the control switch is thrown 
over to the lower contact, and the motor, carrying the oil 
switch over its bottom dead centre, thus opens the switch 
automatically. 

The exciting bus bars and fuses are fixed to iron work at 
the back of and above the generator board. All regulation 
is done on the exciter fields, and, consequently, com. 
paratively small currents have to be dealt with by the 
Ferranti rheostats and field switches on the panels. The 
greatest care has been taken to make allthe small wiring at 
the back of the panels a safe and at the same time a neat and 


reduce the voltage from 6,000 to 480. "The diagram of con- 
nections, Fig. 104, shows the connections from these trans- 
formers to the bus bars. Running the entire length of the 
station, under the operating platform are the low-tension 'bus 
bars for station work; they are of strip copper, taped, and 
carried on brackets. Distribution boards, facing the engine 
room, have been put in wherever required and the panels of 
these boards have a standard width of 2ft. For cleaning the 
high-tension gear, a service of compressed air piping has been 
laid on all the floors, with cocks at convenient places to which 
an armoured rubber hcse with a long insulating nozzle can be 
attached; the supply is obtained from a motor-driven air 
compressor in the basement. The British Thomson-Houston 
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Fic. 104.— CoNTINUATION oF GENERAL DIaaRam OF CONNECTIONS. 


The small numbers 1—16 refer to similar conductors. 


workmanlike job, the wires being symmetrically spaced and 
held to the slate by insulating clamps. All the secondaries 
of the instrument transformers are earthed on one pole, so that 
it is impossible for anything on the operating panels to become 
alive at high tension. A feature calling for special attention 
is the way in which low-tension operating wires are run from 
the control board to the high-tension panels. Screwed iron 
barrel is used for this purpose, accessible throughout its length 
and in no case buried under concrete floors. Two draw-in 
boxes are provided in each run of piping and all the wires are 
labelled. There are three pipes for each operating panel, one 
being used for the oil-switch leads, another for the potential 
transformer secondary leads and the third for the current 
transformer secondary leads. Multi-core cables are used 
except on the panels themselves, as they are not so liable 
as single wires to become damaged whilst being drawn into 
the pipes. 

For driving the station auxiliaries there are two 750kw. three- 
phase transformers. These are mesh-connected on the high- 
tension side and star-connected on the low-tension; they 


Co. have supplied all the high-tension gear described above, 
and Messrs. Reyrolle & Co. were the contractors for certain of 


the low-teasion gear. 
(To be continued.) 
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THE WESTINGHOUSE UNIT-SWITCH SYSTEM OF 
MULTIPLE-UNIT TRAIN CONTROL. 


The Westinghouse system of multiple-unit train control has been 
variously alluded to and described in our columns, especially in 
connection with our description of the electrically-equipped trains 
for the District Railway (see The Electrician, Vol. LI., p. 5). The 
latest development of this system, involving several modifications, 
is being fitted on some of the cars of the Metropolitan Hailway of 
London, and, we are informed, has also been applied on the 
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Brooklyn Heights Railway (814 sets of motors and controlling 
gear), the West Side Elevated Railway of Chicago (156 sets) and 
the Metropolitain Railway, Paris (102 sets). 

For large and heavy cars requiring very powerful motors the 
latest form of controller is the Westinghouse turret controller. It 
consists of a number of radially-grouped circuit-breakers or unit- 
switches, which are closed by air pistons working against powerful 
springs, these springs opening the switch contacts when the air 
pressure is removed 
Fig. l shows a turret 
controller with its 
cover removed, and 
Fig. 2 illustrates its 
position on the un- 
derside of a motor 
coach. The 15 
separate circuit- 
breakers or “ unit- 
switches " which 
are employed are 
secured to a circular 
base, and are pro- 
vided with & com- 
mon magnetic 
blow-out coil at the 
centre. This single 
blow-out coil is a 
special feature, as 
it secures the ideal 
condition of maxi- 
mum blow - out 
effect with mini. 
mum weight and 
space; and the 
numberof partsand 
the amount of wir- 
ing necessary is 
very much reduced. 
Further, the use of a single coil enables it to be made of greater mag- 
netic strength than could be the case if a number of smaller coils were 
used—one to each switch. The air pistons actuating the radial 
switches work in vertical cylinders, and the air admission is controlled 
by needle valves operated by iron clad electromagnets, which, to- 
gether with the’cylinders, project above the main base casting of the 
turret, as seen in Fig. 1. A single pipe connection supplies compressed 
air to a central reservoir chamber, and ports around the latter admit 
air to the various magnctic valves and thence to the cylinders ; this 
construction reduces the amount of air piping and jointstoa minimum. 


Fig. 1.—WerstincHousE TURRET CONTROLLER. 
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Fic. 3.—SeEctTionaL ELEVATION OF WESTINGHOUSE TURRET CONTROLLER. 


A view of the turret controller, partly in section, is given in Fig. 3. 
Here P is the compressed-air supply pipe, C the air reservoir, p the 
port leading to the magnetically- operated valve V and p' the port 
leading from the valve to the cylinder operating the switch 8, which 
is shown in the open position. Another of the switches, S is 
shown closed, and a section of the cylinder and piston operating it 
is given. B is the large blow-out coil, and two of the iron pole- 
pieces emanating therefrom may be seen to the right and left of 
the figure. These pole-pieces, which are more clearly shown in 
Fig. 1, are U-shaped, and point alternately up and down, the top 
ones being bolted to the main iron casting and the bottom ones to the 
extremities of a cast-iron spider. The core of the magnet is fixed to 
and hangs down from the main casting, and supports the spider and 


Fic. 2.—W srINGHoUsE Turret CONTROLLER AND RESISTANCES FIXED TO 
A METROPOLITAN RarLWAY Cán. 


also the attachment for the bottom cover. It may be mentioned that 
the general arrangement of parts has been somewhat modified since 
Fig. 3 was drawn, but the latter represents the general principles very 
closely. The contacts of each switch are enclosed ia a vulcabeston box 
or arc shield (Fig. 1), and the magnetic lines from one top and one 
bottom pole pass through each such box, in a direction normal to 
that of the line of breakiof the switch—that is to say, horizontally. 
The strength of the blow-out field is such that test currents up to 
18,000 amperes 
have been repeated- 
ly and successfully 
broken, the burning 
at the switch con- 
tacts being negligi- 
ble. When the 
switch contacts are 
brought together 
and also when they 
are separated, a 
spring in the mov- 
ing arms comes into 
play and brings 
about a rolling and 
sliding motion of 
the contacts, and 80 
keeps their surfaces 
in good condition 
and prevents 

tendency to burn or 
weld. This spring 
is shown at sp, in 
Fig. 8. Copper 
shunts are provided 
for all working pins 
and bushings in the 
switches, and the 
contact plates are 
easily renewable. 
When the exhaust port of the cylinder is opened, the spring under 
the piston drives the latter up and opens the switch. The switch 
terminals are shown at T, T in Fig. 3, both these and the switch parts 
being insulated from the circular base-plate of the controller by sheets 
and bushings of vuleabeston. It is a good point that the terminals 
are on the opposite sides of the base to the switches, the cables 
being thereby divided off from the latter. Another advan- 
tage is that the low-tension circuit terminals on the magnet 
valves are well separated from the comparatively high-tension 
switch terminals. The magnets and valves are enclosed by a 
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" hinged truncated cone-shaped cover which can easily be removed, 
, and the switches are enclosed by a revolving cover, the halves of 
which telescope within each other. 

In addition to the turret controller a complete motor coach 
equipment includes a reverser, an automatic excess-current and no- 
voltage return relay, one or more small master controllers, and a 
switchboard for the controlling of the car lighting, compressor and 
battery circuits. The reverser, which governs the direction of cur- 
rent through the motors, and consequently the direction of motion 
of the car, is operated by an air-motor, the admission of air being 
controlled by electromagnetically operated valves similar to those 
on the turret controller. Fig 4 shows its construction. The over- 
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Fic. 4.— THE PNEUMATICALLY-OPERATED REVERSING Switcu. 


load and no-voltage return relay is connected with the operating 
magnet of one of the cylinders in the turret, this cylinder actuating 
the switch which acts as main circuit-breaker. The no-voltage part 
of this relay, which is mounted on the end of the case, is of con- 
siderable importance, its function being to prevent the sudden 
restoration of full voltage to the motors and consequent flashing 
thereat after any unforeseon interruption in the supply of power. 
When this no-voltage device acts it causes the controller to go back 
to a point with high resistance in circuit, the latter then gradually 
and automatically ‘‘ notching out" the resistances as soon as the 
supplyfis resumed. It should be noted that the no-voltage action 
of the, relay is not so instantaneous as to take notice of instan- 


Fic. 5.— MASTER CONTROLLER. 


taneous interruptions due to the car contact-shoe passing over points 
or crossings; and also that it does not act when the supply is 
suddenly cut off and then suddenly comes on again. 

The connecting link between the electric and pneumatic gear and 
the driver is the master controller, which is very compact, as scen 
by Figs. 5 and 6. The currents operating the valve magnets of the 
turret controller are very small, and, as they are derived fron a low 
voltage (seven-cell) storage battery there is no necessity for arc 
shields or blow-out coils in the master controller. The latter has 
five notches for forward running and five for backward running, in 
addition to the neutral point. At the first forward notch the 
emergency brake valve is set. At the second, the main supply 
circuit is closed and the reverse set. At the third, the motors are 


connected in series with all resistances in. At the fourth, an auto- 
matic acceleration device comes into action, and the controller goes 
on notching up, provided it is not checked by the limit switch, till 
the eighth and last series notch is reached, the limit switch coming 
into play in order to maintain & uniform accelerating current. As 
the master controller drum is rotated, the pistons in the turret are 
actuated in due order, and the corresponding switches are closed. 
When the master controller handle reaches its last notch, the turret 
switches which have already been put on are simultaneously 
opened, and & number of others simultaneously closed, this making 
the parallel connections for the motors. "Then, subject to the action 
of the limit switch, the controller automatically notches up to full 
parallel, and the highest speed point is reached. It is of special 
importance to note that should the driver throw his handle over 
to full parallel at the start, the controller will still work automati- 
cally and gradually through all the series and parallel positions, so 
that no harm can be done to the motors. A further advantage of 
this automatic acceleration is that it ensures the utmost economy 
in power consumption. An ingenious safeguard is provided in case 
the motorman should lose his hold of thé controller handle through 
inadvertence, accident or sudden illness. The handle, when released, 
flies back to its neutial position by spring action, and in so doing 
interrupts a circuit through the magnets. The effect of this is to 
open a valve and allow the air in the main pipe of the air-brake 
system to escape, with the result that the brakes are applied imme- 
diately throughout the train. When the brakes are not required to 
act, however, as in reversing, their above-mentioned automatic 
application may be prevented by passing the controller-handle 
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Fic, 6.— VIEW or CONTROLLER AND BRAKING ARRANGEMENTS, 


rapidly over the neutral notch. In running backwards the operation 
of the controller is similar to its operation with forward running. 

The motor coaches that are being equipped for the Metropolitan 
Railway will be fitted with four 150 f. p. motors—+z.e., 600 H.P. in 
all—and each coach will weigh approximately 39 tons. The com. 
plete train will consist of two motor and four trailer coaches, and it 
will be possible to split it up into five, four, three, two or single- 
coach trains as the density of the traffic decreases. The unusual 
power of these equipments is the reason for the large number of 
resistance steps in the controllei, there being eight series and eight 
parallel positions. Nevertheless, the weight of the turret resistances, 
reverser and pneumatic controlling gear is less than that of an 
ordinary electromagnetic control equipment. The cables are encased 
in asbestos slate mouldings. The nine-way low-tension controlling 
cireuit sockets and plugs constitute the only electrical connection 
between neighbouring cars. 

Three beams for carrying the collecting shoes are fitted under. 
neath the car. The two outer ones are fixed on each end of the 
car, and are provided with a positive collecting shoe at each extremity 
and a negative shoe in the middle. The shorter middle beam is 
placed at the centre of the car length and carries a negative or 
return-current shoe only. The necessity for having collector shoes 
at each side of the car is explained by the fact that the conductor 
rail is sometimes on one side of the track and sometimes on the 
other. The shoe is similar in construction to that used on the 
Mersey Railway (The Electrician, Vol. LI., p. 202), but in this case 
the action of gravity in securing electrical contact between the shoe 
and the rails is aided by a helical spring. 
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SINGLE-PHASE ELECTRIC HOISTS. 


The following description of two single-phase electric hoists in 
use at Messrs. Davis & Sons’ hosiery mills at Derby (briefly | 
referred to in our issue of June 17th) will doubtless interest many of ' 
our readers. The lifts are operated by Heyland motors, each of | 
6 H. P., supplied by Messrs. Witting, Eborall & Co. They are of | 
their standard type, arranged with carbon brushes on the slip rings, 


whole is exceedingly neat and compact. 


The cutting out of the 
starting coils has to be done by the operator in two steps, firstly, 
starting up the motor, and then when the lift has obtained a certain 
speed moving the controller right over so as to cut out the starting 
coils and gradually short-circuit the rotor resistances. Messrs. 
Furse & Co. of Nottingham, who installed the lifts, have con- 
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so as to be suitable for running in either direction. The controllers 
(see illustration) are operated by cords from the lifts themselves. 
The motors are reversed by changing the connections of the start- 
ing coils, the connections for the running coils being always the 
same. These connections are made in the controller itself, which 
also cuts out the starting coils after the motor has run up to a cer- 
tain speed. The controller also contains all the necessary contacts 
for the resistances, which are placed in series with the ordinary 
three-phase rotor of the motor. The controller itself is mounted on 
the top of the framework which contains the resistances, and the 
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nected the motor to worm gearings by a chain drive making the 
first reduction, and the worm gearing making the second reduction. 
The lift cages run in wood guides, the ropes passing over grooved 
wheels to the balance weights. The controller is coupled with & 
balanced brake and over-travel cut-out. All the gearing, motor, 
brake, worm gearing, controller and over-travel gear are mounted 
on a cast-iron bed-plate. Although the lifts were only intended to 
lift 5 cwt. at 100ft. per minute, they will start very well with a 
50 per cent. overload without requiring too high a starting 


current. 


POLYPHASE SUB-STATIONS.* 


BY S. L. PEARCE. 
(Chief Electrical Engineer, Manchester.) 


INTRODUCTION, 


The author does not intend to put forward anything particularly 
original on this subject, but proposes to deal with the various types 
of sub-station equipments that have come chiefly within his own 
experience, and to consider some practical points that have arisen 
in connection with their working. 

Considerations determining Equipment.—There are several con- 
siderations which will determine the particular type of equipment 
to be employed, and it is desirable briefly to state these :—(a) 
Traction or lighting requirements. (b) Frequency of the system. 
(c) Two v. three-phase. 

The first of these considerations is of great importance, as it will 
be seen hereafter that some equipments are more suitable for the 


* Paper read before the Incorporated Municipal Electrical Asscciation, 
June 30th. Slightly abridged. 


ever-varying loads and overloads met with in traction work than 
for the steady lighting loads where a constant pressure is of prime 
importance. 

The second consideration will depend almost entirely on the pu 
As the frequency of a system has such an important bearing 0n 55 
capital cost, it is desirable wherever possible that this should be 
kept high, say from 40 to 50 cycles, otherwise the main generators; 
transformers and motors will become much heavier, and, therefore, 
more expensive, and at this frequency “mixed” systems can E 
conveniently operated. The lowest frequency at which arc lighting 
can be done satisfactorily is about 42, and incandescent lighting 
between 80 and 40. On the other hand, a low frequency of 25 : 
desirable for the operation of rotaries, as the difficulties of con 
mutation and parallel running increase with the frequency: ere 

The third consideration—viz., the question of two-phase v.t b 
phase—will be decided on for reasons apart from those l 
with the sub-station. The relative cost and efficiency of gener? 8 2 
plant and transmission lines for two or three-phase will have 1185 
taken into account. It may fairly be stated that three-phase Kheir 
rators are cheaper to build and lighter than two-phase, whilst 
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efficiency is equally good, if not better. The transmission cables 
are simpler, as also are the switching devices. Theoretically also, 
at any rate, a greater power can be transmitted in a three-phase 
system with a given weight of copper than on a two-phase system. 
As far as the machinery at the sub-station is concerned, there is 
little to choose between two and three-phase where efficiencies and 
cost are concerned, as will be seen from Table I., which is taken 
from Mr. Field's Paper on Systems for Feeding Low- tension 
Networks," read before the International Engineering Congress, 
Glasgow, 1901. ‘Taking these various points into consideration, 
there is little doubt that three-phase is to be preferred, as it is no 
more complicated than two-phase, has advantages in prime cost, 
gives a better over-all efficiency, and has been adopted in the 
majority of installations in this country. The author is aware, 
however, that there are one or two successful two-phase plants at 
work. In these cases two-phase has probably been adopted owing 
to a system of single-phase mains having previously existed. The 
change from single-phase to two-phase can be readily made, as 
has been done in the case of the Metropolitan Company, where two- 
phase motor-generators are used for that part of their system 
requiring direct current. The equipment to be considered in this 
Paper will be of the three-phase type, with terminal voltages of 
from 5,000 to 10,000. 
CONVERTING ÉQUIPMENTS. 

(a) Rotary Converters.— The voltage on the A.C. side between 
slip-rings is a definite percentage of the D.C. voltage, being approxi- 
mately 61 per cent. for three-phase working with three slip-rings, 
70 per cent. for two-phase with four slip-rings, 35 per cent. for six- 
phase working with six slip-rings, and 50 per cent. for four-phase with 
four slip.rings. These values are dependent on the pole-width. 


Table I. 


Total 


| Efficiency of equipment. 
Type of sub-station. Cost. - — —— - weight. 
Full load.| 2-load. 3-load. Tons. 
Three, phase rotary with {| A 2,10 — 910 | 89°75 | 86-75 33 
transformers. * B 2,560 2920 905 :888 . 31 
: A 2,240 91:0 89:75 | 86 75 34 
Two-phase ditto ...... || B 2,580 920 |905 |880 32 
Three-phase  synchro-í(, A 2,400 89:5 | 83:25 . 85°25 42 
nous enn | B 2280 865 | 850 815 44 
A 2,400 89:5 | 89-25 | 85-25 42 
Two-phase ditto ... . . B 2280 865 |850 815 44 
Three-phase induction A 2,680 89-0 87:75 | 84°75 . 50 
motorgenerato. — || B 2,260 855 |845 815 44 
; f A 2,680 890 8775 , 84°75 50 
Two-phase ditto ...... L B 2,300 85:0 |840 | 81-0 45 


| 


N.B.—A and B refer to different makers. 


All the above refer to 500kw. converter equipment, operating at 25 cycles 
and 6,500 volts. 


The outstanding advantages to be obtained from the use of this 
class of converter are low prime cost, high efficiency, ability to 
stand overload limited only by the temperature rise, small floor 
space for a given output, and the high-power factor which can be 
maintained ever the system. On the other hand, there is a certain 
want of stability which manifests itself in sensitiveness to variations 
in the line voltage, causing difficulty in parallel running. and a 
tendency to hunt and get out of step. This want of stability is more 
noticeable in rotaries built with laminated steel poles than in those 
with solid pole-pieces. The regulation also is not as flexible as in 
other systems, and switch gear and switching operations become 
somewhat complicated, but for purely traction schemes, their high 
efficiency and ability to stand very considerable overloads, are 
factors of great importance which more than outweigh the dis- 
advantages named. Although the six-phase connection for rotaries 
is complicated, there is a considerable economy to be gained in the 
use of it—a fact which is being recognised in the latest installations 
in this country. Owing to the distributed nature of the tappings on 
the A.C. side, the heating of the armature is more uniform, and 
there is, consequently, a considerable gain in the output, since this 
depends on the temperature rise. 

The step-down transformers may be connected up either “ star ” 
or mesh.” The advantage of the latter method lies in the fact 
that should one transformer be put out of circuit through any cause, 
the supply will not be interrupted ; the remaining transformers will 
still maintain a three-phase supply to the converter, which can be 
run at its full load as long as the heating in the two remaining 
transformers does not become excessive. ‘ Star connected trans- 
formers are cheaper in first cost, since the pressure between the 
centre point of the star and the ends of either transformer is pro- 
portionally less than the line voltage. For lighting schemes with 
distribution on the three-wire or three-phase system, there is a 
distinct advantage to be gained by the star connection, since the 
centre point can be connected to the middle or neutral conductor 
for balancing purposes. 
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It has been pointed out previously that rotaries should be operated 
at low frequencies of 25 to 30 cales per second to attain the best 
results. This guarantees the more stable operation of the machines, 
and permits & wider range of 5 than is obtainable with 
higher frequencies. The author believes that the dence in the 
future will be towards standardising periodicities of 25 and 50, as 
the latter, being an exact multiple of the former, enables the prime 
movers to be built on exactly similar lines, the only difference being 
in the number of poles. Where rotaries are being operated at 40 to 
50 cycles, it would appear desirable to have connected on the same 
system a proportion of induction motors, which would tend to act 
as ‘‘ electric dashpots " in the system, and thus help to make the 
rotary converters more stable than they would be in a system 
having nothing but rotaries. 


(b) Synchronous Motor-generators.—' This type of equipment 
consists of a synchronous motor driving one or more generators, 
the whole constituting one complete and self-contained set. No 
intermediate transformers are necessary, as the line pressure is 
brought straight on to the terminals of the stator of the motor. It 
is usual to build the motors of the revolving-field type, with the 
exciting current led up through slip rings to the field coils, either 
from an independent exciter mounted on to the end of the shaft 
from the generator terminals, from the low-tension lighting 'bus 
bars or other means to be described later. The merits of this 
system, in which higher frequencies can be employed, are simplicity 
of operation, flexibility, high power-factor in working and the fact 
that the regulation of one direct-current side pressure is indepen- 
dent of the alternating-current voltage. As compared with rotaries, 
they are some 3 to 4 per cent. less efficient, and their ability to 
stand overloads is determined by the overload capacity of the 
generator. For lighting and mixed” systems, the synchronous 
motor generator has much to commend it on the ground of stability, 
satisfactory parallel running and ease of regulation. 


(c) Non-synchronous Motor-generators.—The high-pressure cur- 
rents in this case also are led either through choking coils or 
direct to the motor, and the starting up is accomplished from the 
high-tension. side. Consequently, no complicated switch gear is 
required, and synchronising is obviated. As with synchronous 
equipments, the regulation on the D.C. side is independent of the 
A.C. The great drawback to non-synchronous motors is the com- 
paratively low power-factor at which they work. For mechanical 
reasons, the width of the air-gap in induction motors is con- 
siderable, more particularly with small units, and it is advisable 
to watch this closely with a view to keeping it equal at top and 
bottom of the rotors. In order to avoid heavy lagging currents on 
the system, the motors should be run well up to their full load. 
Lagging currents not only waste energy, but pressure regulation : 
becomes exceedingly difficult owing to their demagnetising effects. 
It is for these reasons that the use of small non-synchronous motor- 
generators alone is not to be recommended, but a combination of 
the types (b) and (c) can be used with good results. In every sub- 
station means must be provided for starting up from the A.C. side 
in the event of low tension D.C. not being available. For this 
purpose the motor-generator with an induction motor is specially 
useful owing to the rapidity with which it can be started to enable a 
supply of direct current to be obtained for starting up the synchro- 
nous sets. If the latter be run with their fields stiffened or 
slightly over.excited, the heavy lagging currents of the induction 
motor may in some measure be compensated for, and the power- 
factor of the system thereby improved. 

A modification of the ordinary induction motor-generator has 
recently been brought forward by one firm in this country under 
the name of '* motor-converter." This combination consists of a 
D.C. generator coupled to an induction motor—the two machines 
being electrically as well as mechanically interconnected. H.T. 
currents at 50 periods circulate in the stator windings of the induc- 
tion motor. Owing to the back E.M.F. of the D.C. machine the 
speed of the rotor, however, corresponds to half synchronism only. 
Currents are therefore generated in the rotor windings at a 
periodicity of 25, and these currents pass into the D.C. armature by 
suitable cross connections, and are there conimutated. Theoretically, 
half the power of the combination is transmitted through the shatt, 
and the remaining half through the electrical cross connections. 
In the first case the D.C. machine acts as a generator; in the latter 


Table II. 
Voltage 6,500. Frequency 50. 


| Asynchronous | Synchronous Rotaries 
— motor- motor- (not including 
generators. generators. | transformers). 
Outpult | 220kw. 220kw. 220kw. 
Costs 461 per kw. | £55 per kw. | £3:8 per kx. 
Efficiency (full load) 86% | 89% 92% 
7 7 | 9" , 3 
Floor space | ES = a * s app aie 5 approx 


Power-factor (full load) 92% | Unity. Unity. 
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case the motor acts as a transformer, and the D.C. machine as a 
generator. Toa certain extent, therefore, this machine appears to 
combine the advantages possessed by both motor-generators and 
rotary converters, and the practical results obtained therefrom will 
be of considerable interest. 

Table II. shows the relative cost, efficiency, floor space, and 
power-factor of various sizes of the three classes of equipment. 

Fig. 1 comprises three curves showing the approximate relative 
cost of three types of sub-station equipment. 


(d) Static Transformers.—The distribution of polyphase currents 
at low pressure is undoubtedly coming to the front. There are 
already in this country instances of new and successful public 
lighting schemes on this system, and a considerable demand is 
springing up in various towns for a supply of three-phase current 
to large works, more particularly in engineering and shipbuilding 
districts. A sub-station of this type has recently been put down in 
Manchester for the supply of three-phase current at 200 volts to 
some extensive locomotive works, where it is expected that the 
ultimate demand will be approximately 700kw. It seems reason- 
able to suppose that the present recognised systems of converting 
A. C. to De. will in time be superseded by one embodying direct 
transformation from high to low pressure. When one considers 
the increased capital involved in respect of plant and buildings for 
sub-stations equipped with rotaries or motor-generators, the increased 
labour costs for running and maintenance and the moderate all-day 
efficiencies obtained, it would appear that the polyphase system of 


Kw. Capacity. 
Fic. 1.—CuURVES SHOWING THE APPROXIMATE RELATIVE Costs oF :— 
1. Rotary Converters with Transformers and Reactance. 
2. Synchronous Motor Generator Sets. Motors wound for 6,000 volta. 
3. Asynchronous Motor Generator Sets. Motors wound for 6,000 volts. 
Sizes 20' kw. to 5COkw. 


distribution for mixed“ lighting and power schemes has much to 
recommend it. The three-phase motor is proving eminently satis- 
factory where speed regulation is not & prime essential, and the 
difficulties even in this respect are not insuperable. 

The transformation of polyphase currents can be, and more 
frequently is, carried out by the use of three single-phase trans- 
formers, which may be connected up either mesh or “star” 
fashion. The advantage of using three-phase transformers is a 
saving in copper and iron, resulting in a lower first cost; further, 
their common magnetic circuit tends to reduce any variation in the 
pressure between the phases, and for this reason they are preferable 
for use on lighting circuits. The great advantage in using the 
single transformer type is that breakdown risks are minimised and 
a smaller amount of spare plant is required. These points largely 
counterbalance the advantages atéandant on the use of three-phase 
transformers. Transformer units should be few in number and of 
as large an output as possible, since, although any gain in efficiency 
by the employment of large units may be inappreciable, simplicity 
in the arrangement of the sub-station and the reduction of the 
switch gear required to a minimum are important factors. 

Either oil-cooled or forced-draught ventilation transformers will 
give good results, particularly if in the former proper means are 
taken with the larger units for securing the cooling of the oil by 
circulating cold water through it or vice versa. The second method 
has been more generally used in the author's experience. This 
type of transformer, constructed with sub-divided coils, not only 
keeps the transformer cool by allowing the forced air to circulate, 
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but renders it more easy to insulate for voltages up to 10,000 with 
perfect safety. Forced draught cooling involves the use of a blower, 
which is usually driven by a small inductiou motor operating at low 
ressure. Such types of transformers are capable of giving very 
ge outputs for their weights and high efficiencies. There is 
always the risk of breakdown of the induction motor to be reckoned 
with, a state of affairs which usually ends in the particular bank of 
transformers being put speedily out of commission. 

The transformer with natural draught ventilation has much to 
commend it, as without a doubt air blasts, oil or any other cooling 
devices are somewhat open to objection. Given large radiating 
surfaces inside and out, combined with ample ventilating spaces 
through which currents of fresh air can continually pass, this type 
should give as good results as either of the former. 

The following table gives the comparative cost for the various 
types of a 250kw. equipment working at 5,500 volts and 50 periods : 


Three- phase Three single-phase 
| transformers. | transformers. 
£ per kw. | £ per kw. 
1. Oil cooled ................ 0:8 14 
2. Cooled by air blast 0:78 : 1:17 
8. Natural cooled ............ | 09 . 1:5 


SWITCH GEAR. 


Position of Boards.—It will be found convenient to place the 
high and low-tension boards on different galleries, either opposite 
to or at right angles to one another, but on the same level, with 
easy means of communication between the two. This arrangement, 
besides having the advantage of separating the high-tension and 
low-tension gear, will facilitate the wiring up of the station and 
avoid any dangerous crossings of the cables. 


Type of High-tension Board.—Much has been written on this 
somewhat thorny subject, and the matter is still to a great extent 
sub judice. Three distinct types, however, have come within the 
author's experience—viz., the flat board, the multi-frame, and the 
cellular or compartment board. The former with its exposed 
switches, fuses, and wiring, &c., mounted sometimes dangerously 
low down, and small space provided at the back, is quite unsuitable 
for high pressures, and is rarely seen now in later high-tension sub- 
stations. Several modifications of this type, however, are in use, 
such modifications consisting in the raising of the height of the 
high-tension 'bus bars and partially covering them in, live fittings 
of any description being exposed only at the back and top, the front 
being absolutely free from any high-tension work, and instruments 
mounted at the front being worked off transformers. Examples of 
high-tension switchboards on these lines have been installed at the 
Centra] London sub-stations, and are doing good service. 


Common Earth Wire 


Fic. 2. 


The Multi-frame " type of board may be said to represent very 

largely the Continental practice, and consists of practically two or 
more distinct frameworks, the first carrying the marble front on 
which are mounted the switch handles and instruments worked off 
transformers. The second framework may be behind or above the 
former, thus forming a second gallery. This latter carries all the 
high-tension work. Ample passage-ways are provided all round, 
and, in addition, all high-tension parts are enclosed in caging of iron 
meshing with suitable doors which can be locked as required. This 
type has the disadvantage of taking up considerable floor space, but 
the possibility of attendants getting round to the bigh-tension 
portions at the back is not great, and the boards are readily acces- 
sible for cleaning and repairs when required Next to safety should 
come efficiency and reliability, and on these points the multi-frame 
board gives excellent results. 
The cellular and backless type of board in one of its particular 
forms is well known in this country, and has been most extensively 
used in single-phase systems. Its adaptation for two and three- 
phase working will be watched with considerable interest, especially 
as in some schemes it has come into direct comparison with the 
multi frame type. The whole arrangement of this type of board 
is too severely compact for the higher pressures and powers, and 
repairs are not easily effected when required, but the saving in floor 
space is considerable, which is a consideration when sub-station sites 
are restricted in this respect. 

Other types are generally modifications,combinations or extensions 
in some form or other of those named. In somes cases the switch- 
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gear is sub-divided into sections, occupying different "galleries, or 
forming groups on the same gallery. In other cases all the high- 
tension gear is remote controlled, operated by hand direct or 
auxiliary relay apparatus, either electrical or pneumatic. 


Arrangement of 'Bus Bars.—The arrangement of the 'bus bars 
is the first question to decide when the type of board has been 
settled. Simplicity as far as it is compatible with reliability of 
supply is essential. With a mixed system the author considers that 
this is fairly obtained by using one set of bus bars for lighting and 
another set for traction, every feeder and every machine being pro- 
vided with “ change-over ” or “ selector " switches, so that they can 
be connected up to either set of 'bus bars. In effect a set of dupli- 
cate 'bus bars is thereby provided. Means can also be provided, 
if desired, for coupling together the two set of bars in the sub-station, 
but where it is the rigid practice to keep the traction and lighting 
'bus bars separate, it may be desirable that coupling switches should 
be provided at the generating station only. In the case ofa lighting 
system only, it is still advisable as a stand-by and as a means of 
isolating any generator on to any feeder, that a duplicate set of 'bus 
bars should be provided. The use of a second 'bus bar has always 
been found invaluable in the testing of any faulty feeder or machine, 
as it permits of this being done during the hours of ordinary supply. 
Such an arrangement of duplicate bars is, in the author’s opinion, 
preferable to the so-called ring systems with disconnecting links. 
For these reasons the extra capital cost involved will be well repaid 
by the increased reliability and efficiency of working. 

The question of “fusing” or not fusing is one that ia still 
much debated. If fuses be decided on, then two conditions may be 
laid down as essential: (1) They must open circuit cleanly and 
without enabling a rise in potential to take place. (2) They should 
be situated on a gallery or in a basement alone; in short, they 
should be severely isolated from the rest of the high-tension gear, 
where, in the event of failure of action, the damage is confined to 
a comparatively small area. They should also be in duplicate. 

It may safely be stated that excessive rises in pressure on 
interrupting the circuit are not experienced with oil-break fuses, but 
whether this or the ordinary type be adopted, the employment of 
spark-gaps in addition on the system is to be recommended, as the 
additional expense is trifling. Some one has truly said that fuses 
are very good things to do without, and from the author's recent 
experience he is inclined to the conclusion that fuses are not to be 
relied on in extra high-pressure work, and that the substitution 
of an “ overload ” oil-break automatic switch with time limit and 
mechanical or electrical control attachment will give the best 
results. Such an arrangement should be fitted to each high-tension 
machine in the sub-station, the high-tension feeder ends being con- 
nected straight on to the bus bars, and controlled by automatic oil- 
circuit breakers of the overload type at the power-house end only. 
In some cases reverse-current circuit breakers have been fitted 
on the feeders at the sub-station ends to ensure continuity of supply 
in the event of a short-circuit occurring on any one feeder. 

For the protection of high-tension overload circuit breakers, in the 
event of a feeder breaking down and to ensure their reliable work- 
ing, the arrangement shown in Fig. 2 has been adopted in one or 
two systems in America, and is to be used on the Metropolitan 
District Railway, London. Between the centre point of the star- 
winding of the main generator or the sub:station converters and the 
earth-bar a resistance is inserted which will only carry four times 
the full-load current of the machine. As three-core feeder cables 
rarely break down between cores, but generally to earth, the amount of 
current passing can only with this arrangement equal four times the 
full-load current of the generator. 


Synchronising.—The tendency appears nowadays to be in the 
direction of synchronising at the line voltage. There appears to be 
little to recommend this, and it certainly is desirable on the grounds 
of safety to work off low-tension synchronising 'bus bars. 

Cable-charging Gear.—The question of the advisability of pro- 
viding cable-charging apparatus is another moot point. The author 
believes that in the majority of cases there is probably no need for 
this provision, and he would instance the Central London and 
Glasgow equipments with high-tension feeders some 4 to 5 miles 
in length. The American practice is decidedly opposed to the 
instalment of this apparatus, and there is hardly & power station in 
the States to be found so equipped. It would be out of place some- 
what to consider the pros and cons of the question in this Paper, 
or of the various types used—viz., (1) separate motor-generator 
forming the cable charger; (2) water resistance; (3) the Partridge” 
arrangement, involving the employment of & three-phase trans- 
former, the primaries being connected in series with the three. 
core cables, and the secondaries connected up to a non-inductive 
resistance. 

High-tension switch gear appears to be passing through a transi- 
tion stage, designs seem to be changing almost every year, and 
nothing can be called standardised in this direction. Probably the 
design of the future will be one that combines the cellular or 
compartmental arrangement with remote control. 


( To be continued.) 


CONFERENCE ON THE TELEPHONE QUESTION. 


63—— — 


A second meeting of the Conference, called together by the City 
Corporation to consider the statements that had been made by the Post. 
master-General with regard to a possible purchase of the National 
Telephone Co.’s undertaking by the Government, was held on Tuesday 
in the Council Chamber of the Guildhall. The previous meeting was 
held on May 18th (see The Electrician, May 20th, p. 191). 

Mr. A.C. MORTON, chairman of the Conference, said that a letter 
had been received from the Postmaster-General in reply to a communi- 
cation enclosing copies of the resolutions passed-at the last meeting, and 
it read as follows :— 

June 6, 1904. 

Sm: In reply to your letter of the 25th ult., I am directed by the Post- 
master-General to say that he has carefully considered the resolutions, of 
which copies were enclosed in your letter, passed at the Conference of 
representatives of the local authorities of the London telephone area 
at the Guildhall on the 18th ult. 

The first resolution is to the following effect :—‘‘ That this Conference 
is of opinion that it would be inexpedient for the Government to acquire 
the undertaking of the National Telephone Co. on any other terms than 
those set out in the agreement between the Postmaster-General and the 
company dated November 18, 1901.“ 

As you are no doubt aware, the agreement with the National Telephone, 
Co., dated November 18, 1901, had reference solely to the London telephone 
exchange area; and its provision, so far as the purchase of the National 
Telephone Co.’s system is concerned, were limited to their plant in the 
London area, and could not take effect until 1911, when the company’s 
licence expires. On the other hand, the proposals which have been 
recently under discussion have reference to the acquisition of the com- 
pany’s exchange system in the whole of the United Kingdom at some 
date in the near future. In these circumstances Lord Stanley is in some 
doubt as to the intention of this resolution. 

If the intention was to suggest that the company’s system, not only in 
London, but in the whole of the United Kingdom, should now be acquired 
on the terms agreed upon for the London system in 1911, he thinks that 
the company could hardly be expected to accept at the present time, when 
they are at liberty to carry on their business for seven years more, the 
terms which they accepted as applicable on the termination of their 
licence, when their plant can no longer be used by them for its present 
purpose. 

he intention may have been, on the other hand, to recommend an 
arrangement for the purchase of the company's plant throughout the 
country in 1911 on the terms agreed for the purchase of their plant in 
London at that date. Such a solution, although there is something to be 
said in its favour, would present many difficulties, and Lord Stanley is 
convinced that the acquisition by the Government of the whole 
telephone system of the country in the near future, provided that the 
price to be paid is reasonable, would be more for the public advantage. 
It is because he holds this opinion that he consented to enter upon the 
negotiations now in progress, and he obrerves, from the report of the 
meeting of the 18th inst., that some, at any rate, of the representatives 
then present shared his opinion. 

The second resolution of the Conference is as follows: — That this 
Conference is of opinion that before any agreement is entered into with 
the National Telephone Co. for the purchase of their system within the 
London telephone area the terms of the proposed arrangement should be 
submitted for the consideration of the local authorities within that area, and 
in the event of Parliament appointing à Committee to consider purchase 
negotiations between the Postmaster-General and the National Telephone 
Co., that the local authorities within the area in question should be 
enabled to submit their views before such Committee, and steps be taken 
to secure accordingly.” | 

Lord Stanley has already stated in Parliament that full opportunity 
will be given for the consideration by Parliament of any agreement 
between the Government and the National Telephone Co. which may be 
proposed, and the views of the local authorities of the London area will 
no doubt be expressed by their representatives in the House of Commons. 
He does not see his way to promise that an agreement, which would be 
applicable to the whole of the United Kingdom, should be directly sub. 
mitted to local authorities representing only a limited part of the country. 

If that were done, there would be no justification for not submitting 
the agreement to all local authorities throughout the country— a course 
which Lord Stanley can hardly suppose would be seriously suggested. 

As regards the thírd resolution, which was to the effect that the Con. 
ference were of opinion that the charge for the use o£ a telephone in the 
London area should be materially reduced, Lord Stanley observes that 
the calculations on which this resolution rests have not been stated, but 
he desires me to point out that there are two systems of charge in 
London, the unlimited service system and the message rate system. The 
resolution would appear to have reference to the unlimited service system 
only. This system, in Lord Stanley's opinion, is unsuitable for a modern 
telephone exchange service, and owes its continuance to the force of 
custom and the demands of a limited number of large users. 

As regards the charge — namely, £17 a year—I am to point out that 
the Select Committee of 1898 reported that a charge of this kind could 
not be considered unduly high for the class of large users. The London 
exchange system is constantly increasing, both in the number of sub- 
scribers and the number of exchanges. A few years ogo the number of 
subscribers was less than 20,000. At the present time it is over 50,000, 
with about 70,000 exchange telephones. The growth of the system has 
greatly increased its value to subscribers, but the cost of construction 
and maintenance has increased in even greater proportion, and this must 
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necessarily be the case in every growing exchange system. It is clear, 
therefore, that no fixed rate for unlimited user can adequately correspond 
with such conditions. If fixed with regard to the cost of the service for 
a large exchange system, it must necessarily be prohibitive for small 
users, and, if fixed on the basis of the cost of a small exchange system, 
it must soon become unremunerative. 

In Lord Stanley’s view the proper method of charge for an exchange 
service is that which was recommended by the Select Committee of 1898, 
under which the payments of the subscribers are fixed in proportion to 
their user. The message rate system offered by the Post Office fulfils 
this requirement, and its advantages have been proved by its acceptance 
by more than 90 percent. of the subscribers to the Post Office London 
system. In the United States where, during the last few years, the tele- 
phone exchange system has been largely improved and developed, 
methods of charge of this kind have been widely adopted, and bave 
proved an effective means of increasing the number of subscribers. 

The fourth resolution of the Conference had reference to the trunk line 
service. Lord Stanley desires me to say that the recent Telegraph 
(Money) Act has enabled him to begin the construction of a large number 
of additional trunk lines, involving an expenditure of about £300,000 before 
March 31 next. The work is now in progress and will be pushed on as 
rapidly as possible in order to meet the growing demands of this branch of 
the Post Office telephone service.—I am, Sir, your obedient servant, 

(Signed) J. C. Lams. 

Another letter, the Chairman said, had been received from the 
Hudderstield Chamber of Trade which referred to the purchase of the 
telephone system of the United Kingdom, but this was nothing to do 
with this particular Conference. Their business only concerned the 
London telephone service. With regard to the letter from the 
Postmaster.General, since it was written a question was put to Lord 
Stanley in the House of Commons by Mr. Lough, one of the members for 
Islington, and the reply was that, After careful consideration, I have 
arrived at the conclusion that it would not be in the public interest to 
exercise the compulsory powers of purchase reserved to the Postmaster- 
General by clause 17 of the National Telephone Co.’s licence. I shall, 
therefore, not give notice to the company under that clause, and 
I am unable to say at present whether the negotiations now in progress 
with a view to a voluntary sale will lead to a satisfactory result." In answer 
to a further question by Mr. Gibson Bowles, the Postmaster-General 
said: There is plenty of work to be done by the telephone department 
without actually entering into direct competition with the National Tele- 
phone Co. If the negotiations fall through—I cannot yet say whether 
they will or not—the circumstances will be entirely changed, and then I 
shall have to consider what action we shall take as regards competition.” 
Therefore the idea of purchasing the interests of the Telephone Company 
by arbitration—i.e. Stock Exchange prices—had been given up, and there 
had been a further promise that any agreement come to with the com- 
pany would be submitted for consideration to a Parliamentary Committee 
before anything definite was done. Under these circumstances, he did not 
think there was much more work for the Conference todo. After all, 
a Conference of this sort was a demonstration, and it practically exhausted 
itself at the first meeting. That Conference had had the effect, so far as 
they could judge, of at least preventing the Government from giving an 
excessive price for the interests of the Telephone Company. He did not 
know that any of them objected to the purchase of the company so far as 
London was concerned as long as it was at a fair price. With regard to 
trunk lines, they had extracted a satisfactory reply from the Postmaster- 
General, and the only thing, he thought, that could be done was to pass 
one or two resolutious that had been prepared. 

Mr. Deputy TURNER (City Corporation) then moved the following 
resolution :—'' That the Postmaster-General, Lord Stanley, be thanked 
for his communication and be informed that the resolution of the Con- 
ference of representatives of the local authorities in the London area on 
May 18th was only intended to apply to the London area." 

This was seconded and carried unanimously. 

Mr. HUDSON (City Corporation) next moved: — That a copy of the 
Postmaster-General’s letter of June 6th be sent to each of the local 
authorities in the London telephone area, and that they be requested to 
bring the matter to the notice of their representatives in the House of 
Commons with a view to the interests of the telephone users and the 
taxpayers being properly protected.” 

This also was carried unanimously, as was a further resolution that a 
copy of the Postmaster-General’s letter, as well as the minutes of this 
meeting, be sent to all the members of the Conference. 

After some discussion, the following further resolution was carried :— 
„That this Conference do now adjourn, and that the City Corporation be 
requested to call another meeting of the Conference when the matter is 
again before Parliament.” 

A vote of thanks to the City Corporation for the loan of the Guildhall 
and to the Chairman for presiding closed the proceedings. 


Ca] 


NATIONAL TELEPHONE C0.8 STAFF DINNER. 


The eleventh annual dinner of the staff of the National Telephone Co. 
was held on Thursday evening last at the Trocadero Restaurant, London. 
Mr. Wm. E. L. GarxE (general manager) presided, and was supported by 
the Right Hon. Sir Henry Fowler. M.P. (president), Mr. George Franklin 
(vice-president), Lord Harris, Sir Albert Rollit, M.P., Sir Cuthbert 
Quilter, M.P., Sir J. T. Woodhouse, M.P., Mr. Charles 8. Agnew and Mr. 
W. A. Smith, directors of the company. Among the guests were Mr. 
Henry Fedden, Mr. T. C. Jenkin, Mr. T. A. Welton, Mr. H. H. Lawless, 
Mr. D. Sinclair, Mr. H. H. Gaine, Mr. A. Dudgeon, Dr. Grosvenor, Mr. 
A. Bt. G. McA. Laurie, Mr. P. Hammarskjold, Mr. Max Byng and Mr. 
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H. S. J. Booth. The officers of the company present included Mr. Albert 
Anns (secretary), Mr. Frank Gill (engineer-in.chief), Mr. 8. J. Goddard, Mr. 
C. B. Clay, Mr. R. H. Claxton, Mr. A. Coleman, Mr. J. C. Chambers, 
Mr. F. D. Watson, Mr. R. Shepherd, Mr. C. J. Phillips, Mr. F. Cowley, 
Mr. A. Cotterell, Mr. T. A. Prout, Mr. W. W. Cook, Mr. L. H. Lowe, 
Mr. W. V. Morten, Mr. W. A. Valentine, Mr. E. J. Hidden, Mr. C. M. 
Bailey, Mr. R. C. Bennett, Mr. G. Hooper, Mr. A. Perkins, Mr. C. H. 
Sibley and Mr. J. Scott, and many others. The entire staff of the com. 
pany now numbers nearly 13,000 members. 

After the loyal toasts had been honoured, 

The CHAIRMAN proposed the toast of ** The National Telephone Co.," 
and gave a short history of its progress. They had, he said, now at work 
throughout Great Britain and Ireland 1,095 exchanges, an increase of 45 
during the past year, while the number of subscribers who had joined 
their system in the same period had risen by nearly 40,000 to a total of 
300,000. In his last report to Parliament, the Postmaster-General stated 
that 84,000,000 inland telegrams were sent during the year. This com- 
pany’s messages increased during the year by 94,000,000, the aggregate 
namber sent being at the rate of 938,000,000 per annum. Comparing 
the position of the business 10 years ago with to-day, he said that during 
that period their exchanges had increased by 103 per cent., their sub- 
scribers by 275 per cent. and the number of messages sent by 283 per 
cent. The cost of the messages (and this was a significant figure) had 
been reduced from 0:72d. to 0:41d. Whereas the company’s gross revenue 
was about £750,000 10 years ago, it was now just on £2,000,000. They 
had had many difficulties to contend against, but he thought that the 
record of the past year's working was nothing to be ashamed of. As to 
the future, it was difficult to say much in view of certain things which 
were going on. This company had succeeded, in spite of many impedi- 
ments, in placing the telephone service of the United Kingdom well to the 
fore among the great countries of Europe. He was bound to acknowledge, 
however, that it was behind the great Republic on the other side of the 
Atlantic. That was no fault of theirs; it was the fault of those who 
expected them to make bricks without straw. In his humble judgment 
the company was never better organised or in & sounder financial 
position than to-day, and, given reasonable conditions for doing their 
work, the public would have no reason to complain that it was unable 
na bear its full share in the development of the telephone service 
(cheers). 

Sir HENRY FOWLER, M.P., in responding, said that he agreed with 
every word of the chairman's marvellous story as to the company's pro- 
gress. There was one respect in which he thought it was not maintaining 
its former standard. Up to, perhaps, this year the company was the 
most abused and most hated company in the kingdom, bat he believed 
that the tide had turned and that its unpopularity was subsiding 
(hear, hear) That was due, of course, not so much to those who 
directed it as to those who carried on the business and provided an 
improved and efficient service. They could not forget the unfair way 
in which the company had been treated over a long series of years. 
But he knew of no competitors who were supplying a better or 
cheaper service than they were supplying, and he could give figures 
to show that, contrasting the cost of installation, the cost of management 
and of distribution the National Telephone Co. stood at the top of the 
tree so far as Europe was concerned. He concurred in what Mr. Gaine 
had said as to America. The telephone was a success there for two 
reasons. In the first place, the lawand the Government did not attempt 
to thwart and throttle the industry, but granted it those facilities which 
such an undertaking had & right to demand. Another reason was that 
the American people found the money with which to carry on and develop 
the service. That was not so easy a task in this country. At this moment 
the company had thousands upon thousands who were crying out in 
different districts to be put on the servioe, and the only thing which prevented 
that being donc was a question of pounds, shillings and pence. This 
great telephonic system, which had now become one of the necessaries of 
life, could not be developed without the expenditure of a largely-increased 
capital. The board considered that the present position of the company 
was satisfactory, but it must rest with the public, through its representa. 
tives in Parliament, to determine what its fature was to be (cheers). 

Mr. GEORGE FRANKLIN, who also responded, said he attributed 
the success of the company to the untiring zeal of the staff, whose 
interest in its affairs had been more than that which was met by the 
annual compensation awarded to them. What was wanted in the 
telephone service of this country was less red tape, a fair field and no 
favour. 

Mr. W. A. VALENTINE proposed the toast of The Directors and other 
Guests,” and 

Lord HARRIS, in reply, made a sympathetic reference to the death 
of Mr. J. Staats Forbes, and warmly eulogised his services to the com- 
pany as its president. His lordship also expressed regret at the death 
of Mr. E Tori. and spoke of his useful work as a member of the 
board. ith regard to the suggested purshase of the company’s 
undertaking by the Government, he said that if anything of the sort 
should take place, he was certain that the Post Office would not be able 
to dispense with the services of Mr. Gaine (hear, hear), and he felt sure 
that the business would not be better done without the assistance of the 
company's staff. Of course, the directors would have to disappear if the 
undertaking were acquired; but unless cash was more abundant than it 
seemed to be jusí now, he did not see how the shareholders were to be 
got rid of (laughter). The information which Mr. Gaine had brought 
home from his visit to the United States had made him (the speaker) 
doubt whether, after all, the best way of developing the telephone servioe 
of this country would be by its being monopolised by the Government 
(hear, bear). 

Sir ALBERT ROLLIT, M.P., also responded to the toast in & 
humorous speech. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Emanation and Radiation.—M. Berthelot puts down some 
considerations on the subject of the new emission discovered 
by Blondlot which are intended to guide further research into 
the field of emanations in general. He points out that many 
of the so-called emanations may be due to gaseous matter con- 
densed on solids, and which can only be discovered by the most 
delicate chemical reactions. Volatile substances contained in 
the atmosphere may be condensed at the surface of bodies, or 
emanations may proceed from traces of organic matter derived 
from living organisms. Some of these organic matters adhere in 
an unaltered state. Others produce phenomena of hydration, 
oxidation and chloridation such as may be demonstrated 
in the case of metals and alloys placed in contact with 
alcohol, ether or chloroform. The emanations observed may 
be of complex structure. Thus the emanation of phosphorous, 
the best hitherto known, contains not only phosphorous vapour 
but also the vapour of several of its oxides, ozone, water and 
nitric acid. One of the difficulties of modern research is that 
the imponderable reactions are becoming more numerous and 
more delicate, and cannot be followed up by means of the 
balance, to which chemistry owes its rank as an exact science. 

(BERTHELOT, Comptes Rendus, June 20, 1904.) 


Time Signals by Wireless Telegraphy.—G. Bigourdan makes a 
proposal for the wireless distribution of time signals, which he 
has already subjected to some satisfactory tests. The directing 
clock, which breaks an electric contact every second, works a 
relay which, in its turn, sends a current into the primary cir- 
cuit of an induction coil furnished with an oscillator. The 
secondary circuit of the coil thus provides an oscillating dis- 
charge of very short duration, which passes regularly every 
second. One of its poles is earthed, while the other is con- 
nected with an antenna several metres high. -The author tried 
two different receivers, one of them being a Popoff-Ducretet 
radio-telephone, while the other was an ordinary wireless 
receiver provided with a band chronograph passing lcm. of 
band per second. He obtained satisfactory transmissions over 
a distance of 2km. In view of the accuracy of modern chrono- 
meters, the author does not consider it necessary to number 
the minutes, but he would make an interruption at every tenth 
second. He points out the advantages which a general use of 
such a system of distribution would confer upon watchmakers 
and the makers of scientific instruments of precision. 

G. BioOURDAN, Comptes Rendus, June 27, 1904.) 


Radio-activity of Fango.—Fango is a fine mud which collects 
about the thermal springs of Battaglia, in Lombardy. Its 
emanation is used for curative purposes on account of the 
stimulating action it appears to exert upon the circulation. 
F. Müller has examined it for a possible radio-activity which 
might account for the stimulating action observed. He first 


tested the fango cellar itself, and found a radio- activity con- 


siderably in excess of that ordinarily prevalent in cellars. He 
then sucked air through the fango, and discovered a consider- 
ablo activity, which decreased with the time. The rate of 
decrease resembled that of radium more than any other rate, 
but did not completely correspond to it. 

[F. MLLER, Physikalische Zeitschrift, July 1, 1904.) 


Photographic Records of N-Rays.—R. Blondlot describes 
minutely an improved method of recording N rays by photo. 
graphy which should enable everyone to satisfy himself of 
their objective existence. N-rays from a Nernst filament are 
concentrated upon an electric spark gap by means of an alu- 
minium lens, focussing being done by watching the brightness 
of a piece of ground glass illuminated by the spark. The 
spark terminals, which are of platinum, should have a regular 
convexity, and should be exactly opposite each other. To get 
a sensitive spark, the terminals are placed in contact, and then 
slowly drawn apart until the spark begins to diminish in 
brightness. At this maximum of brightness the spark also 
possesses its maximum of sensitiveness. The sensitive plate 
is placed behind the ground glass, and the latter is covered 
with black paper in which is cut à hole some 18mm. in 
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diameter. With the same exposure two different impressions 
are taken, one with the N-rays and one without. hen the 
plate is developed the N-ray exposure comes out first, and if 
a slow developer is used it is possible to so arrange the develop- 
ment that only one impression shows in the final result. A 
good expedient for eliminating heat effects is to make exposures 
with the N-rays screened off with moist cardboard, and then 
repeating the exposure with cardboard soaked in a saline 
solution, which transmits the rays. The author says he has 
performed these experiments a great many times without a 
single failure, and in presence of a number of physicists who 
visited his laboratory to test his results. 
[R. BroxpLor, Comptes Rendus, June 27, 1904.) 


Radiation from Zinc.—J. Blaas and P. Czermak describe 
some new photographic effects from zinc which they attribute 
to a radiation rather than a chemical action. In the most 
significant experiment described, a glass lens, L, with one half 
of its surface covered with black paper, is placed on a sensitive 
plate, P, and between the two is laid a circular plate of zinc, S. 
This plate is covered with black paper below, and also round 
the rim on the top. After 24 hours’ exposure the plate shows 
on development a semicircular blackening outside the circle 
where the zinc lay, but only on the side where the lens has 
not been covered with black paper. The authors conclude 
that the radiation which produced the blackening must have 
been reflected by the clear glass, and that it is, therefore, not 
anemanation. They claim to have proved by the interposition 
of coloured screens that the radiation belongs to the blue end 
of the spectrum. The action is greatly increased by covering the 
zinc with a thin layer of glycerine and then smoking it. They 
have discovered a similar activity in a large number of sub- 


M 
men 
stances, but only on previous exposure to a strong light. One 
of the best is yellow packing paper. They call these substances 
*photechic" substances. The action is always accompanied 
by the evolution of ozone. 

[Braas and Czermak, Physikalische Zeitschrift, July 1, 1904.] 


The Ponderable Emission.—The emission discovered by Blondlot 
behaves like an electric convection current, and can, therefore, 
be deflected by electric and magnetic forces. The discoverer 
describes several experiments to illustrate this fact. A five- 
franc piece is suspended horizontally, and a sulphide screen is 
placed 50cm. below it. The luminosity of the sulphide screen 
is increased by the impact of the ponderable emission as it falls 
down through the air in a vertical line. If now a magnet is 
brought near that vertical line, the luminosity decreases again, 
although the direct effect of the magnet upon the screen, 
according to Gutton, is an increase of luminosity. In repeat- 
ing the experiment under more rigorous conditions, the author 
allowed the emission to fall between the poles of two bar 
magnets cased in lead. The field due to the magnets was not 
more than 100 units. He thus obtained, not one, but three 
jets of emission, one travelling along the vertical as before, 
and the others deflected in the plane normal to the lines of 
force. The deflection, after a fall through 64cm., amounted 
to about llem. for both jets. The effect is easily explained 
by supposing that the emission consists of a jet of mixed 
particles, some of which are positively and some negatively 
electrified, while others again are neutral. This is confirmed 
by the fact that one of the jets is attracted by a rubbed glass 
rod and the other by rubbed resin, while the central one is 
attracted by neither. The magnetic deflection is in a sense 
which ace rds with the above explanation. The author also 
announces that a slight irregularity of the path of the jets was 
found to be due to currents of air. This means that the air is 
capable of conveying the emission. Hence, also, the emission 
can exert a drag upon the air, and, therefore, experiences a 
frictional resistance in passing through it. This accounts for 
the fact, already specified, that the parabola described by a 
jet projected horizontally is not perfect, but has a vertical 
asymptote, like the path of a projectile shot horizontally in a 
resisting medium. 

[R. BLoxpLoT, Comptes Rendus, June 27, 1904.) 
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THE SUPPLY OF ELECTRICITY BILL. 


Four out of the 14 clauses of the Supply of Electricity Bill 
were passed by the House of Lords Committee on Monday. 
The first clause is an important one dealing with the com- 
pulsory acquisition of land for generating stations, and its effect 
will be to put electricity undertakers in a better position than 
hitherto with regard to actions for nuisance, and prevent a 
repetition of the series of applications for injunction which 
have been made in connection both with company and 
municipal-owned electricity works during the past few 
years. As the law stands at present, an electricity under- 
taker working under an ordinary Provisional Order must 
acquire the site for his generating station wherever he can 
obtain it, and is frequently unable to buy the neighbouring 
property. When the works are started, the occupants of the 
neighbouring houses are in a position to apply for an injunction 
against the owners of the electricity works if they can prove 
that the works create a “nuisance” by reason of noise, 
vibration, smell or other causes, and these wily neighbours 
can continue this persecution until the clectricity undertakers 
consent to buy them out at an exorbitant price, a process 
which one of the counsel in the Committee room on Monday 
described none too harshly as blackmail. Under the first clause 
of the new Bill, the undertaker will be able to apply to the Board 
of Trade under the usual Provisional Order procedure for power 
to acquire land compulsorily or for power to utilise for 
a generating station land already owned by the undertaker, 
but employed for other purposes. Moreover, in addition to 
being given a means of buying by compulsion neighbouring 
property which might be affected by the running of the works, 
the supply undertaker's position is to be made still more 
secure by a new sub-section to the clause, passed on Monday, 
to the effect that, when land is acquired under these con- 
ditions, the undertaker will not be liable to action for 
nuisance unless it can be proved that he has been carrying 
on his undertaking negligently in this respect. 
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Consideration of the second clause, authorising the grant 
by Provisional Order of powers to break up streets outside the 
area of supply in order to connect up outside generating 
stations, was deferred, but a lengthy discussion took place on 
clause 3. This clause, in the same way as the two preceding 
ones, is to enable procedure by Provisional Order instead 
of by special Bill in the case of certain additional powers. 
By the clause the Board of Trade will be empowered to grant 
to a company a Provisional Order authorising it to supply 
“in bulk” to other companies, persons or local authorities. 
The local authorities desired to have similar powers, but it 
was pointed out that it would not be advisable to make it 
easier for a local authority to obtain permission to supply 
electric power in bulk to companies outside its area, as 
this would be trading pure and simple outside the local 
authority’s own district. The provision of the clause 
was, however, extended to a local authority desiring to 
supply neighbouring local authorities. This addition was 
strenuously opposed by the gas interests, it being argued, 
not without some degree of justice, that a local authority 
should not be allowed to extend its trading powers outside 
its own area to the smallest extent without seeking the 
consent of a mass meeting of ratepayers. It is necessary to 
call such a meeting before the promotion of a special Act, but 
not in the case of a Provisional Order. Clause 8, to rationalise 
the law as to the certification of meters, was explained by 
Mr. A. P. TROTTER, the electrical adviser to the Board of 
Trade. As there was no opposition to it, it was taken out of 
its turn and passed with merely an unimportant verbal 
amendment. 

The fourth clause excited much opposition. Its first sub- 
section gave the Board of Trade power to dispense with the 
42 years’ purchase clause of the 1888 Act when granting Pro- 
visional Orders, and it was passed by the Committee in view 
of this alteration in the law having been so distinctly recom- 
mended by Lord Cross’ Joint Committee of 1898. The 
second sub-section related to cases in which the purchase clause 
applied. At present, if a company supplies a district from a 
generating station outside the area, the local authority can 
buy the part of the undertaking within its area at the end of 
42 years on “tramway terms — i.c, without allowance for 
goodwill, &c.—but has no claim on the external generating 
station. The sub-section under consideration was for the 
purpose of extending this power of purchase to the external 
generating station, when the station supplied not more 
than one local authority’s district, and did not suppiy ‘‘in 
bulk” only, in which category, however, all existing out- 
side stations would be excluded from the new provision, 
At the instance of the London County Council, however, 
the Board of Trade consented to modify the clause by 
the addition of a proviso that when the station supplied 
the districts of two or more local authorities, the Board of 
Trade might grant these authorities a Provisional Order giving 
them permission to buy the station on the above terms. 
Naturally, the large London companies now supplying under 
these conditions objected to this, as it would make them liable 
in 1931 to sell the large stations they had built under special 
Acts which did not include the purchase clause. They said 
that they preferred to do without the other beneficial pro- 
visions of the Bill altogether rather than submit to this, and 
the Committee at once took them at their word and amended 
the much-discussed clause as suggested by the Doard of Trade, 
with the addition that any existing companies which would be 
affected by the clause might, on giving notice to the Board of 
Trade within six months of the passing of the Act, take none 
of the benefits and incur none of the liabilities of the Act. 


These four clauses have been passed, and although the 
Parliamentary Session is drawing to a close and 10 more 
clauses and several propositions for additional clauses remain 
for consideration, the Committee adjourned for a week. 
Moreover, it is by no means sure that they will complete 
their deliberations on the Bill in one or even two more 
sittings, as there will be stern opposition to some of the 
clauses, notably to clause 6, which is to give the Board 
of Trade power to dispense with the consent of the local 
authority in granting Provisional Orders. An amendment 
has been conceded by the Board of Trade, but it will not 
give the local authorities all they want. As we pointed out 
last week, it is improbable that the Bill will pass this session 
as business in the House of Commons is in a congested state. 
Its only chance would be in the event of all parties affected 
by the Bill agreeing to abide by the decision of the House of 
Lords Committee and to allow the Bill to go forward as a 
non-contentious measure through the Lower House. In any 
case, bowever, the work of the House of Lords Committee is 
not being entirely thrown away, as, if the Bill fails to pass this 
session, the Board of Trade will, doubtless, adopt the various 
amendments when bringing up the Bill again next session. 


TESTS OF WILLANS ENGINES WITH HIGHLY 
SUPERHEATED STEAM. 


We referred briefly in a note last week to an interesting pamphlet 
issued by Messrs. Willans & Robinson, of Rugby, in which they set 
forth some valuable technical information with regard to their well- 
known central-valve engines working with superheated steam. In 
the following will be found a brief résumé of the contents of the 
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pamphlet, together with a diagram showing the splendid results 
which the firm has achieved with very high superheat. It appears 
that a number of Willans engines have been running for some years 
past with superheated steam, the results, however, are only now 
being made public — f. e., after prolonged tests have satisfied the 
makers that high temperatures have no detrimental effect upon the 
working parts of their engines. Many machines, it is said, have 
been running in stations using steam at a temperature of 600°F. 
with perfectly good results, and careful tests have been made up to 
temperatures of 700 F. in order to ascertain their behaviour under 
any exceptional fluctuations of temperature. These tests, we under- 
stand, have been equally satisfactory. It is interesting to note that 
the firm have observed that the quantity of lubricating oil used is 
usually less than with saturated steam. The price of the special oil 
used appears to be moderate. It is claimed that the symmetrical 
form of the Willans cylinders and the absence of irregular-shaped 
valve chests, of heavy flanges, &c., renders distortion under high 
temperatures impossible; also that the absence of white metal or 
soft metal packing in the glands removes one of the most frequent 
sources of trouble with superheat. The glands are packed with 
phosphor-bronze or cast-iron rings. The gland rings, piston rings 
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and valve rings are all spring rings, not solid rings; con- 
sequently, while always remaining tight, they always have euffi. 
cient clearance at all temperatures, and work equally well however 
much the temperature may vary, an important point in view of the 
difficulty of maintaining a constant superheat. Engines with solid 
valves must have them fitted to give a working clearance at the 
highest temperature required, and at lower temperatures there is 
leakage. The rings and springs being of cast iron, are not in any 
way affected by high temperature as is the case with steel springs. 
They do not, therefore, lose their efficiency under superheat, and the 
fact that they are steam packed is an additional guarantee of tight- 
ness under all conditions. 

Fig. 1 gives some steam consumption curves of a 210 Hl. p. triple- 
expansion Willans engine. 


— ——— 


MOTOR STARTING SWITCHES AND RESISTAN CES.“ 
BY F. o. HUNT. 


It is well known that in a general way the subdivision of a 
starting resistance should follow a geometric law. The quantities 
which require special attention are—the current increment at the 
instant of passing from one stud to the next, the “ sparking voltage" 
between successive studs, and the connection of these with the 
constant ratio of the geometric progression and the figure represent- 
ing the fraction of the whole armature-input which is lost in the 
armature windings. It has been shown that, if a limitation on the 
increment of current-demand is fixed by the suppliers, the current 
curve in starting up the motor must be of the form shown in Fig. 1; 
and that to obtain a current-fluctuation over a constant range in 
the **saw-tooth portion of the curve, the resistances connected to 
those studs of the starter must be arranged in a descending 
geometric progression. Let V=Volts of supply; P-m3Hr. of 
motor; n= Efficiency of the motor, stated as a decimal; X= CR 
loss in armature, stated as a decimal (i. e., the fraction of the arma- 
ture-input at full load, which is lost in the armature conductors) ; 
n constant in the geometric progression; s=number of contact 


Fio. 1. 


studs in the speeding-up portion of the switch; ei, e- final back 
E.M.F. of armature with switch on successive studs; C. steady 
value of current on any of the speeding-up studs; C. = current 
increment on passing from one stud to the next; 71, 79, r,—resis- 
tance in circuit when switch-blade is on successivo speeding studs. 
Assuming that the law of geometric division on the speeding-up 
studs is established, and that we are considering a case in which 
the torque required from the motor is approximately the same at 
all speeds, we have for the first term of the geometric progression 
as Seah LUN 
Px746/nV Px 746’ 
and for the last term (i. e., the resistance of the armature) 
OOO VA ge IVA 
Px 746/nV Px 746° 
But the ratio last term/first term =n!-)), 
ve Ved (I.) 
or 8=1+ (log Mlog n) . . (IL) 


It may be noted in passing that X is a quantity which has only a 
comparatively small range of variation. From 5 n.r. to 50 H.P., at 
ordinary speeds, this factor varies from about 0:04 to 0 02. 

Now consider the nature of the current increments during the 
speeding-up of the motor. To obtain the true values of these would 
be an exceedingly complicated mattor, owing to the effect of self- 
induction in the armature; but we can quite simply obtain an 
expression for their utmost limiting value on the assumption of no 
self-induction in the armature, and get at the actual relation 
between this and the true effective value by direct experiment. If 


* Abstract of a Paper read before the Birmingham Local Section of the 
Institution of Electrical Engineers. 


T, resistance in circuit when switch is on first speeding stud, then 
rg=nr,=resistance in circuit when switch is on second speeding 
stud. Evidently the limiting value of current on the blade touching 
the second stud C,—(V — ei / nri, but C. (V - ey)/r,, therefore C,/C, 
=n, or C,— C,/n. Therefore current increment C, - C, = (C,/n) - C,, 
therefore C, C, (I- n) / nu. Now, since the current increment is 
often specified, we may write 


n C/ (C, C)) . . (III) 
Substituting this value in (II.) 
5214 — eg .... . (IV) 


loe( 2 
C, 1 Cj 

This gives at once à means of determining the number of studs 
to fulfil a given specification, provided we have been able to experi- 
mentally determine the proportion existing between the calculated 
increment and the actual value as modified by the inductance of 
the armature, for the kind of load with which the motor is to be 
used. Thus, supposing this ratio to be, say, 7 to 5; when a 
5-ampere limit is imposed, a motor giving 25 H.P. at about 850 
revs. per min. on 440 volts would require about 28 studs in the 
speeding-up portion alone. 

There remains another quantity which, while not affecting the 
working of the starter at any particular time, has a very serious 
effect upon the lasting capabilities of the switch—viz., the sparking 
voltage " between studs. This quantity is evidently the drop of 
volts which takes place over the section of resistance between 
the two studs concerned. In the speeding-up portion these are 
Chri- ri) =C,r7,(l—n); C,nr,—n'ry)zC,r,(1.- n); C, ri (1-n)m, 
&c. Obviously, since n is fractional, the worst condition is that 
expressed by the first term, and since C.ri the supply voltage, 
it is easy to see which is the earliest term which will comply with 
a given limit of sparking voltage. Up to that point, of course, the 
resistance sections must be made equal to this section, thus 
increasing the number of studs necessary for the accommodation 
of the required total value. 


Fic. 2. 


If full-load current is not allowed to pass through the motor,with 
the switch-blade on the first contact stud, there still remains for 
consideration the question of how the additional resistance shall be 
subdivided. Obviously, if we only have to comply with a current- 
increment limit, the simplest plan is to divide it equally so as to 
give the limiting increment at each contact; but here again a con- 
sideration of the sparking voltage compels an increase in the number 
of studs. Calling these initial studs a, b, c, &c., and using the 
letters as subscripts to indicate the currents, resistances and sparking 
voltages occurring at those studs, we have for sparking or “ flashing 
voltage on stud b, 


f= Cara - Cates fi Cote Cure. V = Cara Coro, 
i (I Š 2) and v ë 2) . fra rfr. 


7a To 
That is, ru, ry re, &c., are in geometric progression between the 
limits V/C, and V/C,, the constant factor being 
SU -) 7 
V (V.) 

It would appear to be likely to lead to greater satisfaction on the 
part of the users if specifications were made to include a limit on 
the sparking voltage. 

With regard to expression (V.), since the sparking voltage is 
usually only troublesome when the contact-maker is drawn back, 
the increase in the number of studs might be avoided by the con- 
struction of a switch, on which any retractile movement of the 
starter contact should cause the circuit-breaking member of the 
switch to come into action. ‘This could also be made to yield a 
further assistance by allowing the resistance winding to be made up 
in an inductive form, and so make that property assist in reducing 
the current peaks during the speeding-up; but so far as the writer 
is aware no maker has as yet adopted any such device. 
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If it be assumed that the temperature of *'just-visible.red ” is 
that at which destruction of the resistance material begins, it is of 
value to know what time it takes a given wire at various currents 
to get up to that temperature. Fig. 2 is a record of some experi- 
ments in this direction. The wire under test, as an open coil, was 
supported by its ends in an absolutely dark cupboard, and readings 
were taken of the time during which a certain current had to flow 
through the wire in order to raise its temperature from that of the 
atmosphere (say 12°C.) to the temperature of “ just-visible-red " 
(say 500 C.). The dotted curve is suggested for practical use. 
Curves such as these having been obtained for all necessary sizes 
of wire, under the same conditions as those present in the starter, 
it is possible to lay out the starter windings with some definite idea 
of the same degree of safety being obtained in all parts of it. A 
few representative values are given in the table below. 


Table I. 


&W.G. | 12 | 16 20 | sw. | 12 | 16 | vo 
Time in sec. “a Time in sec. | 
2 124:0 555 176 14 665 | 263 | 77 
4 1140 | 476 150 20 562 21:7 | 64 
6 101.0 39:0 | 11:6 80 45˙5 17:8 | 515 
8 87:5 331 | 10:0 50 353 | 13:8 | 4:22 
10 TT:5 80:5 9:0 | 
DISCUSSION. 


Mr. BORNAND, in a communication, said that the author's remark 
that it might be advantageous to use resistance winding to be made up in 
inductive form for reducing the current peaks during the speeding up, 
was at first sight a very tempting one, but the important question of 
space and cooling prevented the arrangement of the resistance coils in 
such a way as to produce an appreciable amount of inductive effect. To 
his knowledge there was a certain make of starter in which flat strips 
were wound on iron cores with asbestos insulation, and some small 
inductive effect had been noticed. 

Mr. H. W. W. DIX said he had found in designing standard starters not 
made to any particular specification, that if they were designed for about 0-6 
full load it made the rushes of current at each step reasonable whether 
you started the motor at full load or, say, down to a quarter load. It 
might be noted that the formula in the Paper was for starting against 
full load, and that its value would have, of course, to be varied for 
starting against loads other than this. He thought sparking could be 
overcome, even with a moderate number of contacts, by good mechanical 
design. The switch shown in Fig. 3, which he had recently designed, 
was of a simplified drum type the drum being worm-shaped and geared 
with a rack to give the slow motion. The circuit breaker, A, which was 
provided with a magnetic blow-out and made and broke the circuit, could 
only be closed with all the resistance in circuit, this being effected by 
winding the drum into all in” position when the lug B engaged with 
the lever A. The resistance was prevented from being left in circuit by 
the auxiliary switch C, which always short-circuited D unless it was held 
off by hand or until the motor was brought up to full speed, when the 
drum held it in the off position. While starting C was held off by the 
left hand until all the resistance was cut out, but should the operator 
leave any of the resistance in circuit, the motor stopped directly he 
released C. This auxiliary switch was a weak point in the design, 
but practical experience with it had demonstrated that it was quite 
simple to use, and, as it was a simple mechanism free from large range 
springs, it was considered to be quite justifiable. The design had been 
tested on a 50 n.r. 460-volt motor, starting against full load, with very 
satisfactory results, the switch being found easy to handle and free from 
burning at any of the contacts. : 

Mr. GOTT remarked that with regard to sparking, he might say his 
own practice for four or five years had been to sub-divide starters in this 
way: The total resistance was divided into three parts. The first part, 
starting at the armature, was divided geometrically into sections, and was 
carried up to a point at which the resistance within the section contained 
the maximum difference of potential allowed. The second part contained 
equal sections, and was taken up to the point at which the maximum 
carrent only would flow with stationary armature, and from that point to 
the end was the third section, which consisted of a geometrical division 
with a new factor, that factor being found by the ratio of the last equal 
section to the total resistance then in circuit. The resistances plotted 
out to scale followed a curve with “ geometrical" ends merging into a 
straight line centre. The values of total resistance to any section was 
easily found by the usual slide rule methods, but the aetual factor of 
increment and sparking potential difference allowable was very largely a 
matter of compromise to suit the total number of section connections in 
the switch, owing to the cost being a limiting factor to the number adopted. 
His own practice with regard to the ‘sparking voltage had been 30 to 
85 volts with a current of 100 amperes, but he had used as low a value as 
25 volts with 100 to 200 amperes and about 60 resistance sections to 
satisfy rigid specifications. 

Dr. W. E. SUMPNER thought that it had not been stated sufficiently 
clearly by Mr. Hunt that his law of determining the different steps of the 
resistance depended on the assumption that there was a fixed current 
corresponding to the normal torque of the motor. But the law would 
depend upon the starting current, and the starting resistance would thus 
have to be designed for the particular load against which the motor 
started. He did not think the current rush in a motor could be 
measured except by an oscillograph. The definition of the sparking 
voltage seemed to him wrong, and he thought that the C.R. drop of 


volts was only the minimum value of the sparking voltage. The most 
important source of the sparking voltage was the self-induction effect 
owing to the sudden change of current. That made him rather doubt 
the value of the suggestion of making up the resistance winding in an 
inductive form. 

Mr. R. A. CHATTOCK said he had never found the life of the motors 
suffer from faalty design or construction of the starters. One very 
great fault in them was that the wires burnt out, and that was due 
chiefly to the nature of the wire used. He had always specified German 
silver or otber wire that was not affected by oxidation, and he had never 
had any real trouble with starters built in that way. A specification for 
a motor starter should include the maximum current per stop. 

Dr. T. TORDA-HEYMANN mentioned the case of a three-phase motor 
starter, the flat strip resistance coils of which had been wound on an iron 
core and were insulated with asbestos. Each coil was covered with pro- 
jecting iron rings which were ribbed to assist the cooling. The inductive 
effects of the resistance coils caused more trouble than advantage. 
He suggested the following maximum permissible temperatures for 
materials such as German silver, &c. :—For switches for starting up only, 
800°C. ; for switches on intermittent work, 250°C.; for speed regulators 
if placed separately, 200°C. ; for speed regulators if placed on the switch- 
board, 100°C. 

Mr. FORSTER said it was a fact that an increased sparking voltage 
could be obtained between the contacts if these were designed more 
heavily and disposed of in such & way as to admit of the heat being 
easily dissipated. By dividing the sliding contact into a number of 
fingers or laminations, making contact simultaneously on the block, the 
quality of the contact surfaces was greatly improved and the sparking 
due to mechanical causes was redic d. 


—— 2 —E—— 
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Mr. HUNT, in reply, agreed that the sparking trouble was possibly 
largely a mechanical matter and that it was to some extent a question of 
weight of metal tn the studs. With regard to inductive 1 of the 
resistances, the idea was, of course, only applicable, as stated in the 
Paper, to those cases where there was a non-return action on the switch. 
He wished all station engineers would take note of Mr. Chattock’s 
recommendation of 10 amperes per stud as a satisfactory limit on 
440 volts, and would forthwith abandon the 5.ampere " specification. 
Referring to Mr. Foster’s question whether the rounding or levelling of 
the top of the curve (Fig. 1) was really due to self-induction, or whether 
it was the result of the starting characteristic of the motor, he might 
say the results were obtained on a motor running light. The load was 
simply that due to the flywheel effect of the armature and pulley, this 
being chosen because its effects were the most suitable for record by the 
oscillograph. 
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Mr. J. K. Catrerson-SmiTH has sent the following communica- 
tion with regard to Mr. Hunt's Paper. 


At the conclusion of bis Paper, Mr. Hunt has very kindly referred to 
some experimental work upon which I have been engaged. Fig. 4 was 
obtained with the aid of an oscillograph, and is the current taken by a 
direct-current motor starting against no load. The motor tested was a 
standard type Westinghouse 7ġkw. four-pole 110-volt rotary converter run 


as a shunt motor. The poles were fitted with copper damping pieces. The 


Seconds 
Fic. 4. 


Timo ir 


resistance of the armature, brushes and connections was 0:084 ohm; that of 
the oscillograph shunt, 0:060 ohm; that of the leads, &., 0:290 ohm, 


giving a total of 0:434 ohm. Current was taken from a battery, the volt- 
age used being 92, so that the speed was 1,200 revs. per min. The start- 
ing resistance, kindly lent for the experiments by Messrs. Bray, Markham 
and Reiss, was of the ratchet type. It had eight ‘‘ speeding up” con- 
tacts, the resistance on each contact being given in the table. The current 
curve traced by the oscillograph was photographically recorded on a film, 
carried by a drum rotated slowly by hand gear. Intervals of time were 
marked on the edge of the film by arranging a pendulum contact to cause 
a small glow lamp to give a flash of light every half-second, this being 
focussed as a dot on the film. It will be noticed that the time base is not 
uniform, and the curve given is for this reason to some extent distorted. 
The maximum oscillograph deflection is normally small. In order to 
double the deflection an auxiliary voltage, sufficient to produce the 
maximum negative deflection, was permanently inserted in the oscillo- 
graph circuit, so that it was possible to work with a main shunt of double 
the value without injuring the oscillograph. The current peaks, calcu- 
lated as in Mr. Hunt’s Paper, and the actual values shown by experiment, 
are given below :— 


Resistances (ohms). 


Contact: | Current peaks (amperes). 
No; Starter. Total. | Calculated. | Actual. 
1 2:64 3:07 30:0 30:0 
2 1:66 2-09 14:7 14:7 
3 1:13 1:56 147 14:7 
4 0:60 1:03 16:7 17:0 
5 0:315 0:75 15:1 15:1 
6 0:182 0:62 13:3 13:2 
7 0:090 0:52 131 13:1 
8 0:045 0°48 12:0 12:0 


| ' 


The actual current peaks were obtained by averaging the values of three 
separate experiments, one of which is given in Fig. 4. The close agree- 
ment between calculated and actual values of the current peaks shows that 
the armature self-induction does not affect the peaks in the way suggested 
by Mr. Hunt. Armature self-induction, as applied to the problem of starting 
currents, should apparently depend upon the amount of distortion of the 
main magnetic field per unit increase of current in the armature. Owing to 
the stiff field of this machine, this effect seems to be small. Examination 
of the current curve, Fig. 4, shows that it is subject to a periodic fluctua- 
tion. While the resistance in the circuit is still large, this fluctuation is 
very small, but after the startiog resistance is cut out, the amplitude 
increases to from 20 to 25 per cent, Measurement shows that this fluc- 
tuation corresponds in period to the revolutions of the armature. It was 
thought at first that this oscillation might be due to vibration of the 
frame or armature shaft, but it was finally found to be due simply to an 
excess of ampere-turns on one pole, the oscillation being suppressed 
altogether by reducing the ampere-turns of this particular pole by 5 
per cent. 


CORRESPONDENCE. 


——... .. 


A NEW SINGLE PHASE MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In The Electrician of May 13th I find a publication of 
the patent specification of the new single phase motor mannu- 
factured by Messrs. Crompton & Co. (Ltd.), and in the issues 
of June 17th and 2tth remarks on this subject by Mr. Schüler 
and Prof. Elihu Thomson, which indicate that the specification 
is not sufficiently detailed to enable the new features of the 
motor to be clearly understood. 

The speciality which distinguishes the new motor from the 
original repulsion motor of Prof. E. Thomson 1s the fact that 


each rotor coil is short-circuited independently of all others, 
whilst it moves from the neutral position to the middle of the 
pole—that is, in a two-polar motor, over 90deg. This angle 
is not affected hy the number of rotor coils. In Prof. E. Thomson's 
patent ordinary commutators are adopted, the number of 
segments being equal to, or a multiple of, the number of the 
rotor coils. For instance, in the case of three rotor coils, and, 
say, six segments, each seg- 
ment would comprise one- 
sixth of the circle. In the 
“Crompton” motor the seg- 
ments must cover 90deg., and 
thus would have to overlap one 
another. This leads to the use 
of a separate commutator, or, 
rather, slip-ring, with interrup- 
tions for cach coil. Three 
coils would mean four slip- 
rings, the coils being star con- 
nected, and the fourth ring 
(a plain slip-ring) being common to all three. In actual 
practice the fourth ring is avoided by connecting the neutral 
point to the body. 

The fact that each coil is dealt with individually—as regards 
short-circuiting and opening es the motor to be designed so 
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| that as our tests show—it runs sparklessly over the whole speed 


range and starts against full load torque with less than normal current. 

Mr. Schiiler will find that, by making the segments so long 
that the coils are short-circuited over 90deg., and by using a 
neutral point connection 
even with an ordinary 
three-phase rotor, dead 
points are entirely avoided. 
Furthermore, Mr. Schiiler 
will sce from Fig. 1 that 
by inserting a gap in the 
middle of the pole slightly 
wider than the coil width, 
the coil is not exposed to 
any induction whatever 
whilst being opened. 

With ordinary induction 
motors, which are to 
start as repulsion motors, 
sparking 1s entirely sup- 
pressed by the arrange- 
ment shown in Fig. 2. 
SSS are ordinary slip-rings 
connected to the starter; 
sss are slip-rings with inter- 
ruptions. By this way of 
connection the rotor coils 
are never entirely inter- 
rupted, but during part of the rotation connected to a resis- 
tance, the other part being short circuited. With a little extra 
starting current we can achieve absolutely sparkless running. 

Applying the small extra brushes bbb connected to the 
middle of the starting resistance, the inserting of the resistance 
can be done quite gradually, and there is as little danger of 


LI 
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Starter 
FIG. 2. 
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sparking as if the resistance were put in by hand on the start- 
ing switch. As the motor gets up to speed the starter is 
gradually short-circuited. 

In actual practice the rings S and s are joined in one and 
the brushes B, and B, are replaced by a single brush. 

As, therefore, the motor differs from an ordinary induction 
motor only in the modification of the slip-rings, the price is 
only slightly increased, and certainly is far from that of a 
commutator motor.—Yours, &c., RUDOLF GOLDSCHMIDT. 

Chelmsford, July 11. 


A FERRARIS FIELD DETECTOR OF HERTZIAN WAVES. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: In reply to Mr. L. H. Walter's letter, published in 
your issue of June 24th, referring to my detector of Hertzian 
waves, may I be allowed to make the following remarks :— 

My experiments were not performed with an alternating 
induction, but with a system of polyphase currente, which 
give rise to a rotating flux (Ferraris field) of constant strength. 
Ewing and Walter, by surrounding the magnetic substance 
with a spiral trough which conveyed the high-frequency oscilla- 
tions, observed a reduction of hysteresis; but with the con- 
ditions under which my experiments were performed there was 
an increase of hysteresis, as verified by two other observers 
who worked with the same magnetic substance, but whose 
apparatus was not so simple as mine. In my case, the mag- 
netisation due to the oscillations act only on the steel dise, 
longitudinally, and for that reason I suggested that the physical 
explanation offered at the end of Ewing and Walter's Paper 
was not correct. 

On the other hand, if my experiments are to conform with 

preceding researches, I can only think that, owing to the 
Hertzian waves, the cyclic area of hysteresis becomes sharpened, 
but at the same time the permeability of the steel increases in 
such a manner as to lengthen the curve, whose area thus becomes 
greater. But this does not suffice to clear up the reduction of 
hysteresis noted in Ewing and Walter's first experiments. 
. I have communicated a Paper containing the results of new 
and interesting researches on this subject to the Italian 
Institute of Electrical Engineers, and it was discussed on 
May 25th.—Yours, &c., Prof. RICCARDO ARNO. 

Milan, July 6. — 
STIRLING BOILERS. 

TO THE EDITOR OF THE ELECTRICIAN. 


Sir: We note that in the description of the new two-phase 
station at Sheffield in your issue of the 18th inst., on p. 466, 
you intimate that two Stirling boilers installed at this station 
were built by the Stirling Co, We beg to point out, how- 
ever, that these boilers have not been supplied by us, and are 
not of our standard design. In our design there are three 
steam and water drums, and only one mud drum, all connected 
by three banks of tubes instead of four banks, as described in 
your article. Your insertion of this correction in your next 
issue will much oblige.— Yours, &c., 

THE STIRLING COMPANY, 
E. G. Constantine, Manager, British Branch. 

Manchester, July 11. 

[The boilers at the now Sheffield station were of the five-drum 
ty pe, supplied by the Stirling Boiler Co. of Motherwell.— Ep. E.] 


ON THERMO-GALVANOMETERS. 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: May I be permitted to correct the following errors in 
my letter of June 4th (The Electrician, June 24, 1904.) 

Fifth paragraph, line 8. For ‘‘ compression and expansion of the wire 
by the sound waves” read compression and expansion of the air by the 
gound waves." | 

Third paragraph, line 2. 
read “ platinum.” 

At the time of writing I was under the impression that we 
had used a high resistance alloy of this type, but my assistant 
has reminded me that these were not found satisfactory, and 
that platinum and platinum-alloys were used instead. 

In paragraph 6, line 3, insert the word “ probably” between 
the words can and be obtained," as I am not sure that 
trumpets were ever actually used in the oxperiments.— 
Yours, &c., REGINALD A. FESSENDEN. 

Washington, D.C., July 5. 


Instead of “ constantan or German silver," 
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SUPPLY OF ELECTRICITY BILL. 


Lord Wolverton's Committee of the House of Lords resumed con. 
sideration of the clauses of this bill on Monday. It will be remembered 
that the preamble has already been . The bill was published in our 
issue of May 6 (p. 102), and a report of last week's proceedings in Com. 
mittee will be found in our last issue. 

The Hon. T. H. W. PELHAM, for the Board of Trade, said that he had 
had a conference with the Municipal Corporations’ Association and the 
electric lighting companies with regard to a suggested amendment to 
clause 1. After carefully considering the matter, the Board of Trade 
had, therefore, suggested the three following amendments, which met 
with the approval of all the parties concerned :— 

Clause 1, sub-sec. 1, after ‘‘ compulsorily " insert ‘‘ or to use.” 

Clause 1, sub-sec. 3, leave out take land compulsorily,” and insert 
"acquire compulsorily or use land for the purpose of a generating 
station.” 

Clause 1, new sub-section : “ (4) The incorporation of the provisions 
contained in the schedule to the Electric Lighting (Clauses) Act, 1899, 
with a provisional order authorising the compulsory acquisition or use of 
land specified in the order for the purpose of a generating station, shall 
not have the effect of incorporating sec. 81 of that schedule with so much 
of that order as authorises such acquisition or use.“ l 

Lord STANLEY OF ALDERLEY asked if these amendments shut out 
a neighbour from compensation in respect of nuisance as well as prevent- 
ing him from obtaining an injunction ? 

Mr. PELHAM said he thought it would. 

Mr. FREEMAN, K.C., for the St. Pancras Borough Council, said that 
he did not want to be relieved from having to pay compensation if the 
work was carried on negligently; he only wanted to be relieved from 
blackmail. 

Mr. SYDNEY MORSE, for the electric lighting companies of London, 
thought that with these amendments undertakers would not be liable 
either to actions in respect of nuisance or to compensation. 

Mr. FREEMAN said he did not have much doubt as to what the effect 
of the amendment would be so long as the work was not carried on 
negligently; if it was, he thought it could be taken as undisputed that 
neighbours would be entitled to compensation for damage. 

After a little further discussion the amendments were agreed to. 
Under the clause as it now stands, therefore, the Board of Trade may 
grant an undertaker a provisional order, authorising him to acquire com- 
pulsorily under the Land Clauses Act a new site for generating stations or 
sub-stations, to utilise for this purpose land already occupied by him for 
other purposes and to have exemption from clause 81 of the Electric 
Lighting (Clausee) Act, which at present renders him liable to action for 
nuisance, even if he can prove that he has not been negligent in the 
manner he is conducting his undertaking. 


Mr. C. C. HUTCHINSON, on behalf of the Gas Companies’ Protection 
Association, asked leave to withdraw the amendments which that body 
had submitted, and to bring up a new clause embodying them all later on. 

The CHAIRMAN said the Committee had considered the position of 
the gas companies, and were quite agreed that some protection should be 
given to them. He would, therfore, be glad if Mr. eid and the 
Association would agree upon a clause based upon the a ddments 
which had already been submitted. "he tpe 


* $ E 


The consideration of clause 2 was deferred. 


Clause 3, relating to supply in bulk, was next considered. 

The Hon. J. D. FITZGERALD, K.C., for the Municipal Corporations’ 
Association, asked for the insertion of the words local authorities 
before the word “company in the first line of sub sec. (a) of this clause. 
He said the object was to place municipalities in the same position as 
companies with respect to supplying electricity in bulk” outside their 
areas. The Board of Tradehad submitted an amendment to authorise local 
authorities to supply electricity in bulk to any other local authority, 
but he looked upon this as being too restrictive, and therefore asked to be 
placed in the same position as a company under this clause. 

Mr. SYDNEY MORSE, on behalf of the London electric lighting com- 
panies, opposed the amendment proposed by Mr. Fitzgerald. He said 
the point here was to authorise the principle to grant local authorities 
that power which Parliament in every case hitherto, with one small 
exception, had refused to grant. On no less than five occasions had 
applications to this effect been made during the present session, but each 
one had been refused. He suggested that no special circumstances were 
suggested nor any special reasons given for the insertion of this power. 
The whole question of municipal trading was admittedly raised by the 
proposed amendment, but it had been held objectionable by Parliament 
that municipalities should have the power to raise rates upon their 
districts and risk them in trading outside their districts. Further, if the 
amendment were carried it would place loca] authorities in competition 


.with the large power companies round about the districts, and thus 


expose the ratepayers’ money to further risk. More than this, however, 
the local authorities refused to allow a company to supply in their 
districts, and yet they wanted to go outside and supply in competition 
with the companies. He also objected to the amendment of the Board 
of Trade, which gave a local authority pose to supply another local 
authority. If this were allowed it opened up the way, possibly, for tke 
formation of one of the largest power schemes in the country, and the 
insertion of the amendment in the bill would be a prima facie case for a 
large numbcr of local authorities to combine to cairy euch a scher e 
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into effect. No such thing was contained in the report of the Joint 
Committee of 1898, and he opposed both amendments. 

Mr. OLEASE, for the Notting Hill Electric Light Co. and the Kensing- 
ton & Knightsbridge Electric Lighting Co., opposed the amendments 
referred to by Mr. Morse for the same reasons. : 

Mr. C. C. HUTCHINSON, on behalf of the Gas Companies’ Protection 

Association, also opposed these amendments. He said it was altogether 
objectionable to give local authorities such an unfettered trading power 
without being required to call. the ratepayers together, which would be 
the case ander & provisional order scheme such as was proposed. It 
would result in a considerable extension of the duties of a municipality 
under the Public Health Acts. He contended that it was never present 
in the minds of Parliament when electric lighting powers were granted to 
local authorities that the local authorities should be enabled to use them 
in order to engage in trading operations outside their distriot. 
- M. FITZGERALD, in reply, contested the statement by Mr. Morse 
that power to supply outside their district had never been granted to 
municipalities, He had been handed a list of five cases, and he also 
knew that it was contained in the Birmingham Act of last year. ; 

Mr. PELHAM, for the Board of Trade, said that the point raised 
by Mr. Fitzgerald was not included in the report of the Joint Committee 
of 1898. The Board of Trade thought that to make it a general 
policy to allow local authorities to supply in “ bulk” outside their dis- 
tricts to anyone would be dangerous, and that was the reason why they 
proposed to limit the supply to the neighbouring local authorities. Ifa 
municipality required to go in for anything bigger they should go to 
Parliament. The question of a general supply in '' bulk " outside its dis- 
trict by a local authority placed the Board of Trade in a difficult position 
with regard to municipal trading, and he would rather Parliament 
decided the matter. 

After consultation, 

the CHAIRMAN said that Mr. Fitzgerald’s amendment must be 
rejected, and the Board of Trade amendment accepted. There were 
four members in favour of this decision and one against. 


The -remainder of clause 3 was then considered, and several amend- 
ments submitted, including one by the Board of Trade defining a bulk 
supply authority. 

Lord ROBERT CECIL, for the London borough councils, opposed, 
because he said it would introduce competition between companies and 
corporations. 

Mr. SYDNEY MORSE, for the London electric light companies, said 
that the definition of a power company or & person authorised to supply 
in bulk had never been limited in the sense proposed by the Board of 
Trade amendment. 

Mr. PELHAM said that it was important that bulk schemes should 
have a pretty wide field of operation. There was no intention, however, 
that power companies should supply anybody separately except those 
who had statutory powers to generate electricity for themselves. 

After consideration, 

The CHAIRMAN said that the Committee had decided to leave these 
sub-sections of the bill as it was originally drafted. 


Clause 8 “ Certification of Meters“ was next considered. 

Mr. A. P. TROTTER, said that the Electric Lighting Clauses Act, so 
far as meters were concerned, was drawn up before many of the present 
dry meters were in use and many of the provisions of the act were now 
obsolete. Very few meters had been properly certified, and it was pro- 
posed to amend clause 8 to remedy this state of affairs and to simplify 
the certification of meters. 

The clause was then passed. 


Clause 4, ‘‘ Provisions as to the Right of the Local Authority to 
Purchase 

Mr. FITZGERALD, for the Municipal Corporations’ Association, 
moved the deletion of sub-sec. 1, which gave the Board of Trade 
power to exclude the right of purchase by the local authority. He said 
that hitherto all undertakings authorised by provisional order were 
subject to purchase, and this power had hitherto been looked upon as the 
safeguard of the local authority. This was essentially a matter that 
ought to be dealt with by Parliament in every case. 

Lord ROBERT CECIL, on behalf of the London borough councils, 
supported the amendment proposed by Mr. Fitzgerald. 

Mr. LEWIS COWARD, for the London County Council, asked that 
London should be exempted from the operations of this clause. 

Mr. SYDNEY MORSE, for the London electric supply companies, 
thought that as the Board of Trade had power to authorise ‘ bulk 
schemes under clause 3 they should have the power to dispense with the 
power of purchase asked for under clause 4. 

Lord STANLEY OF ALDERLEY pointed out that the power to dispense 
with the right of purchase in clause 4 did not apply only to “ bulk” 
schemes. It applied to any electric lighting undertaking. 

Mr. PELHAM said there was no objection to London being dealt with 
separately. 

Lord STANLEY: Are you willing to limit clause 4 to bulk"schemes? 
. Mr. PELHAM: Yes; but I do not think it will remove all the objections. 
. Mr. FITZGERALD said that this would make an improvement, but 
he could not accept it, even with that modification. 

Ihe. CHAIRMAN said the Committee were inclined to support the 
recommendations of the Joint Committee which were embodied in clause 4. 

Mr. TALBOT, for the London County Council, then moved the omis- 
sion of sub-clause (2) of clause 4 and the insertion of the following :— 

„The power of the local authority to purchase an undertaking under 
sec. 2 of the Electric Lighting Act, 1888, both as respects undertakings 


authorised before the passing of this act and as respects undertakings 
authorised after the passing of this act :— 


(a) shall extend so as to authorise the purchase of any generating 
station, mains or other works used solely for supplying electricity for the 
purpose of the undertaking, notwithstanding that the station, mains or 
works are situated outside the area of supply or outside the district of the 
local authority ; but 

“ (b) shall not extend so as to authorise the purchase by a local authority 

of any generating station situated in their district which is not used for 
the supply of electricity within some part of the district.” 
The bill at present laid down a different procedure where the works were 
situated within the area of supply than when they were situated outside, 
if more than one local authority was supplied, and the object of the bill 
was to remedy this. 


Mr. PELHAM said the question raised in this case—viz., the gene- 
rating station being outside the area of supply—was one that the Board 
of Trade felt could be dealt with by giving them power to issue a new 
provisional order authorising purchase, but he did not think the power 
to purchase should be included in the bil. He therefore proposed the 
following addition to the clause :—'' And where any generating station, 
mains and other works are used solely for supplying electricity within the 
districts of two or more local authorities, but are not situated within any 
of those districts, the Board of Trade may, on application »f all or any of 
those authorities by provisional order, make such alterations in this 
provision as the circumstances of the case may require." 

Mr. E. MOON, K.C., for the Metropolitan Electric Supply Co., said he 
had no objection to clause 4, nor to the amendments, if they were not to 
be applied to existing undertakings. But he protested against any altera- 
tion in the position of his company under the terms of his concession, s» 
far as his Willesden works were concerned. 

Mr. PELHAM replied that such a station as that at Willesden could 
only be bought up by two or more local authorities after & provisional 
order had been granted by the Board of Trade. 

Mr. MOON aid he would rather be left alone, as he objected to an y 
alteration of the conditions upon which existing companies had received 
their charters. If bis request for the exclusion of all existing companies 
went too wide, he should ask for the exclusion of the Metropolitan Elec- 
tric Supply Co. At the present moment the Willesden station of that 
company could not be purchased, but if purchase were sanctioned under 
clause 4 and the amendments, he would not have had the full concession 
of 42 years, as the station was only authorised in 1898, and it would be 
purchaseable in 1931 at the time when all the London electric supply 
undertakings would be bought up. Further, the undertaking would be 
purchaseable under the terms of the Electric Lighting Act, 1882, and not 
under the Lands Clauses Act, which took goodwill into consideration. 
He would, therefore, much rather prefer to be left with his Willesden 
generating station, because he had a business to carry on apart from the 
supply of electricity to the districts for which he possessed provisional 
orders. He could supply electricity from the Willesden station to any- 
body who cared to take it, provided they had power to break up the roads. 
For instance, the London & North-Western Railway Co. was at their 
very doors, and now that the electrification of railways was so much 
under discussion, it was possible that after 1931 he could arrange to supply 
an enormous amount of (electrical energy to the London & North- 
Western Railway Co. 

Mr. PELHAM again pointed out that the company could not be com- 

lled to sell without a special provisional order was granted by the 

oard of Trade. Sub- sec. 2 of clause 4 only applied to stations supplying 
one district. 

Mr. MOON replied that the Board of Trade had not that power now. 
Once the local authorities found it possible to buy the Willesden works 
there was not much doubt that they would endeavour to do so, and he 
would be harmed in the way he had indicated. It was not too much to 
say that the company would not have spent 14 millions of money upon 
the works if they had known of the possibility of this act coming into 
existence. The London County Council had endeavoured to get a purchase 


clause inserted in the Act of 1898, but it had been refused. The Committee 


then held that the Willesden business was an entirely different business 
to that of supplying the various parts of London for which the company 
already had powers. 

Mr. CLEASE, for the Notting Hill Electric Lighting Co. and the 
Kensington & Knightsbridge Electric Lighting Co., said that the joint 
station owned by these companies was probably the only other one in 
London in the same position as the Willesden station of the Metro- 
politan Electric Supply Co., and he would, therefore, adopt the arguments 
made by Mr. Moon. He did not want to part with his generating station 
under any circumstances or under any conditions. Should the clause 
and the amendments be adopted, however, he should ask that the pur- 
chase should take place under the Lands Clauses Act and not under the 
Electric Lighting Acts. 

Mr. SYDNEY MORSE, for the other London electric supply com- 
panies, objected to the amendment of the London County Council and 
preferred the clause as it stood. 

After consideration, 

The CHAIRMAN announced that the Committee had agreed to strike 
out the amendment of the London County Council and to accept the 
Board of Trade amendment, with the following proviso:—'' That any 
existing company which could come under the operation of this clause 
may, within six months of the passing of this act, by resolution of the 
company forwarded to the Board of Trade, take none of the benefits and 
incur none of the liabilities created by this act." This, he said, related 
to sub-sec. 2 of clause 4, and he would leave it to the parties to put the 
wording into a better form. 

The Committee then adjourned until Monday. 
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LONDON COUNTY COUNCIL (TRAMWAYS AND 
IMPROVEMENTS? BILL. 


A Committee of the House of Lords, presided over by Lord Hampden, 
commenced consideration of this bill on Friday last week. Full par- 
ticulars of the proposals of the bill were given in our issues for April 29, 
May 6 and May 13, when the measure was under consideration by Mr. 
Compton Ricketts’ Committee of the House of Commons. Since, then, 
however, the tramway down Tottenham Court-road as far as Francis- 
street, which was sanctioned, has been struck out of the bill as the result 
of a discussion upon third reading in the House of Commons (see The 
Electrician, June 17. p. 359). The only opposition now is at the instance 
of a number of frontagers along a few of the tramways. Mr. Lewis 
Coward, K.C. and Mr. Roskill, K.C., represented these opponents, whilst 
Mr. Erskine Pollock, K.C., Mr. E. Moon, K.C., and Mr. Du Cane appeared 
on behalf of the London County Council. 

Mr. E. POLLOCK, in opening the bill so far as the opposed 
tramways were concerned, said that tramway No. 11 began at Forest 
Hill railway station and terminated at a point in the Lewisham High- 
road, where it effected a junction with No. 12. The length of the line 
was 2 miles 5 furlongs, and the estimates for the construction amounted 
to £109,710. The street improvements would cost £104,000. Tramway 
No. 12, which was 14 miles long, ran from the termination of No. 11 in 
the Lewisham High-road to New Cross. The construction of this line 
would cost £58,000 and the necessary street widenings £17,200. Tram- 
way No. 18 also started in the High-road, Lewisham, and connected up 
with the Lee High-road at the point where the Blackheath and Eltham 
roads crossed. The line was about 1 mile in length. The estimated costs 
in connection with this line were: Tramway £45,000, widenings 
£131,000. In all cases the local authorities could contribute one-third of 
the coast of the road widenings. 

Mr. MAURICE FITZMAURICE, chief engineer to the London County 
Council, confirmed the engineering evidence given before the other House, 
and also stated that the total amount of money which it was asked should 
be authorised under this bill was £1,048,000. 

Mr. J. A. BAKER, chairman of the Highways committee of the London 
County Council, gave evidence on the financial side of the Council’s 
tramway undertaking. Last year’s working had resulted in a profit of 
£8,0C0. For interest and sinking fund over £100,000 had been put aside. 

Mr. A. L. C. FELL, general manager of the Council’s tramways, gave 
evidence as to the proposed service. 

On Monday, 

Mr. LEWIS COWARD, representing 350 petitioners against tram- 
ways Nos. 11, 12 and 13, addressed the Committee. After pointing 
out that the tramways were unnecessary, owing to the district being 
already well supplied with tramways and omnibuses, counsel strongly 
criticised the finance of the proposed lines as well as the results of the 
lines already working. He contended that the result of the working of 
the southern lines last year was a deficit of over £8,000. The total cost 
to the Council of tramway No. 11 would be £180,000 for only 2 miles of 
line running through a sparsely populated district. Upon the Council's 
own estimates of receipts and expenditure there would be a deficit of 
nearly £7,000 per annum, and upon the same basis he calculated a loss 
of nearly £3,000 per annum on the other two lines. 

After hearing a large amount of local evidence againat the lines, 

Mr. E. MOON, replied for the London County Council. He admit- 
ted that upon the Southern tramways last year there was a deficit, 
Lut upon the Council’s tramway undertaking, as a whole, there had been 
a profit of between £8,000 and £9,000. The reason for the deficit on the 
southern lines was the stoppage of traffio due to the reconstruction of the 
lines for electric traction, and if was common knowledge that a profit 
was not anticipated at the commencement of a new undertaking. 

The Committee passed lines No. 11, 12 and 13. 

On Tuesday, tramway No. 4, a double line from Grove Vale along East 
Dulwich.road and terminating at the eastern corner of Peckham Rye 
Common was dealt with. It is also proposed to make short connections 
with other tramways of the Council, which will give direct communica- 
tion with the three bridges at Waterloo, Westminster, and Blackfriars. 

Mr. MAURICE FITZMAURICE, the engineer to the Council, said 
that the cost of the line would be £42,050 and street improvements 


£15,000. 

Mr. ROSKILL, K.C., on behalf of the frontagers along Peckham Hye 
Common, contended that since 1901, when a similar proposal was rejected, 
no special circumstances had arisen to justify the construction of the line 
on the north side of Peckham Rye. 

The Committee decided to pass tramway No. 4. 

Tramway No. 10 was then denlt with, It is a double line 1} miles long 
from Lordship-lane in Camberwell to London.road, Lewisham. It is 
estimated that the cost will be £51,000 and the cost of the necessary 
street improvements £21,500. 

Mr. C. W. TAGG, town clerk to the Camberwell Borough Council, said 
his Council were the road authority for the greater part of this tramline, 
and were unanimous in supporting its construction. The proposed line 
would run over à portion of the tramways now owned by the London, 
Camberwell & Dulwich Tramways Co., but from 1896 to 1901 this com- 
pany had run an intermittent service of single-horse cars. Since 1901 
the service had ceased altogether, and it was only on account of con. 
tinual pledges having been given by the company that they would put the 
line into working order that the Board of Trade had not ordered the 
removal of the line. This year the company promoted a bill for 
acquiring further powers, but it had been rejected by a House of Commons 
Committee. 

After hearing further evidence against the tramway, 

Mr. ERSKINE POLLOCK, K.C., for the London County Council, said 
that an arrangement had been come to between the County Council and 


the London, Camberwell & Dulwich Co., whereby the undertaking of the 
latter should be purchased by the former for £6,500 and a clause giving 
effect to this agreement would be inserted in the bill. 

After a short consultation the Committee passed tramway No. 10. 

The further consideration of the bill was postponed until to-day (Friday). 


LIGHT RAILWAYS BILL. 


This bill was read a third time and passed in the House of Lords on 
Friday last week. The text of the bill was given in our issue of July 1. 
The measure has still be considered in the House of Commons. 


OTHER BLEOTRICAL BILLS. 


In the House of Lords on Thursday last week the Leyton Urban 
District Council Bill was read a second time. The Soothill Nether 
Urban District Council Tramways and the Doncaster Corporation Bills 
were read a third time and passed. On Friday the North-Western Elec- 
tricity and Power Gas Bill was read a third time and passed. On 
Monday the Charing Cross, Euston and Hampstead Railway Bill was 
read a third time and passed. On Tuesday the Rotherham Corporation 
Bill was read a second time. 

In the House of Commons on Thursday last week the Clyde Valley 
Electric Power and the Southport-Lytham Tramroad (Extension of Time) 
Bills were read a third time. On Friday the Lords’ Amendments to the 
London County Council (Money) Bill, the Plymouth Corporation Bill and 
the Wolverhampton Corporation Bill were considered and agreed to. On 
Monday the Loch Leven Water Power Bill and the Barrow-in-Furness Bill 
were read a third time, and the following were read a second time :— 
Bridlington Corporation, Bristol Tramways (F.rtensions) and the Man- 
chester Corporation (Tramways). On Wednesday the Ilford Urban District 
Council Bill was read a second time. 

The Swindon Corporation Bill was passed by the unopposed Committee 
of the House of Lords y-sterday. The bill is an omnibus measure, and 
electrical clauses were given in our issue for June 17, when it was being 
considered by the Police and Sanitary Committee of the House of 
Commons. The chief point of interest then was the refusal of the 
Committee to insert the ‘' Bermondsey” clause at the instance of the 
Swindon Gas Co. 

The Newcastle Corporation Bill which seeks to extend the boundaries 
of the City to include certain neighbouring districts was passed by & 
Committee of the House of Commons on Tuesday. The electrical interest 
in the bill is the withdrawal of the opposition of the Newcastle Electric 
SUD ly Co. upon the Corporation agreeing not to supply electricity in 

alker. 


MOTOR OARS IN LONDON STREETS. 


In the House of Commons on Thursday last week, 

Mr. C. WA8ON asked the Secretary of the Local Government Board 
if any suggestion had been made by any of the London street authorities 
as to the regulation of the speed of motor cars in crowded thoroughfares. 

Mr. GRANT LAWSON said that an application had been made by 
the City Corporation for a regulation restricting the speed of motor cars 
within the City to 10 miles an hour, and this was under consideration. 
No (similar application nor suggestions had been made by any other 
London authority. 


LEGAL INTELLIGENCE. 


Metropolitan Electric Supply Co. (Ltd.) v. London County 
Council. 

In the Chancery Division on Friday last Mr. Justice Kekewich heard 
an action brought by the Metropolitan Electric Supply Co. (Ltd.) claim- 
ing a declaration that, upon the true construction of sec. 55 of the London 
County Council Improvements Act, 1899, the defendants were bound, 
within three years from the passing of the act, to acquire the freehold 
and all other interests in the whole of the new site therein specified and ın 
the events which had happened to convey to the plaintiffs the freehold of 
the whole of the new site; also to pay to the plaintiffs the sum ascertained 
under certain sections of the act. Plaintiffs further asked that such 
other orders might be made as would provide for the carrying out of the 
obligations imposed on the defendants under sec. 55 of the act. 

Mr. CRIPPS, K.C., for plaintiffs, said there were three matters involvcd 
in the case which were partly under a section of the Act of Parliament 
and partly on arbitration between the parties. Two of these points, 
concerning the period when the conveyance to the reinstated site should 
be made and ccnc:rning iuterest, he thought could be settled without 
troubling his lordship, but on the third point the opinion of the Court 
would have to be taken. In connection with the new site the Supply 
Company had been given a road which was not the road they were 
entitled to under the act. Plaintiffs said they were entitled to access in a 
straight line along Lit le Wild-street into the new street known as Kings. 
way. Defendants, on the other hand, were giving them access to 
the new street by a circuitous route. The act provided that the 
defendants must maintain a public street—not less than 25ft. in 
width—along the northern boundary of the property, leading into 
the new central street. The street which had been given by the 
Council was not in direct zonnection with the new street, but was a street 
which ran along the northern boundary into another street, which other 
street led in turn into a third street, which third street leads into the 
new central street. 

Mr. STEWART SMITH, K.C., for defendants, submitted that the act 
gave the Council liberty within reasonable limits to make a connection 
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between the street border and the proposed new site on the north of 
Kingsway, and did not force them to do it in any particular method. 

His LORDSHIP said his difficulty was to give the words“ leading into the 
new central street" any other construction than leading directly into the 
new central street. Little Wild-street extended the whole length of 
the northern boundary of the property, but the street to be given by the 
Council was to be not only a street along the northern boundary, but & 
street leading directly into the new central street. He thought the mean- 
ing of the section was that the street should be one leading directly into 
the new central street. The street proposed to be given was not one which 
seemed to him to comply with the terms of the act. He made a 
declaration accordingly. 

Mr. CRIPPS afterwards intimated that it. had bean arranged the 
mutual conveyances as between the parties in order to carry out the 
exchange of the sites should be completed within a month. The question 
as to interest was also arranged. 


— — 


Norwich Corporation v. Norwich Electric Tramways Co. (Ltd.) 


Mr. Justice Phillimore, in the High Court on Wednesday, delivered 
judgment in this action, heard at the late Norwich Assizes and reported 
in our issue of June 17. The action was nominally to recover £53 odd 
paid by the Corporation for the repair of roads said to have been injured 
by the company. 

His LORDSHIP, in his judgment, said that in addition to £53. 13s. 10d. 
claimed by the Corporation, both parties sought a declaration from him as 
to their respective rights under sec. 57 sub-sec 5 of the Norwich Tram- 
ways Act, 1897. By the Tramways Act, 1870, seo. 28, the tramways 
company had ‘to keep in good condition and repair to the satisfaction 
of the local road authority (1) so much of the road as lies between 
the road lines of the tramway ; (2) if there were two tramways belonging 
to the same company within 4ft. of each other, the portion of the 
road between these two tramways; (3) so much of the roadway 
as extends 18in. beyond the rails on each side of any such tramway. 
By the same section, if the, tramway company failed to comply, 
the Corporation might, after seven days’ notice, open and break 
up the road and do the necessary work at the expense of the 
Tramways Co. with interest at 5 per cent. The Norwich Act of 
1897 incorporated these provisions of the general act and also 
contained certain provisions which probably were the result of a 
Parliamentary bargain between the city of Norwich and the tramways 
company. Sec. 53 provided that whenever the road authority (the Cor- 
poration in this case) altered the level of any road on which the tramline 
was laid, the company should at the same time alter its rails, so that the 
surface of the rails should be on a level with the altered surface of the 
road. If this were not done, and the lines of rails got out of level so as 
to be a danger to public traffic, a penalty of £5. 10s. a day could be 
imposed. It was further provided that when the street was 
to narrow that there was a less space than 3ft. between the 
footpath and the tramway rails, the company should pave and 
maintain the road. This imposition of a penalty and the 
obligation in the case of narrow streets were additions to the law 
under the general act, There were provisions also that if the company 
failed to maintain and keep in good condition to thé satisfaction of the 
Corporation (1) so much of any road whereon any tramway belonging to 
them is made as lies between the lines of the tramway; (2) the portion 
of the roadway between the tramways where the lines of the tramways 
are laid by the company in any road; (3) so much of the roadway as 
extends 18in. beyond the rails of, and on each side of, any such tramway ; 
(4) the whole width of the tramway where any tramway shall have been 
constructed in any street so that a Be space than 3ft. intervenes between 
the outside footpath at either side of such street and the nearest rail 
of such a tramway; (5) the junction of the paving laid and main- 
tained by the company, with the surface laid and maintained by the 
Corporation, the Corporation may, if tbey think fit, themselves, at 
any time after seven days' notice to the company to do the work neces- 
sary for the repair and maintenance of the road, and the expense reason- 
ably incurred by the Corporation in so doing shall be repaid to them by 
the company with the addition of 5 per cent. of such expense. The state 
of things to which he was asked to apply the sub.section was this: The 
tramways 1n some cases were laid in streets paved with wood, and about 
these no question arose. In other cases the roads were made with 
macadam, the tramways being laid in granite setts which had a line of 
granite setts next the road. The life of a granite sett was about 20 years, 
and that of a macadam road averaged fonr years, so that at the 
point where the macadam became worn lower than the granite a 
ridge or trough was formed, into which the wheels of vehicles 
went and formed a trough in which water accumulated, making 
the macadam rotten and soft. The Corporation had to repair these 
ridges, &c., but the tramways company said it was necessary to do the 
repairs because the Surface of the macadam was bad and the whole of it 
was in need of repair. In some cases he was satisfied that the macadam 
might have been in better repair, but in the greater number of cases it 
was in sufficiently good repair. The sum in dispute for the work done 
by the Corporation was small, but the present object was the ascertain- 
ment of a principle to guide them io future. What they had to consider 
was what was to be done when the macadam had still some years of life 
but was worn down appreciably below the surface of the setts. The Cor- 
poration said the company should pay the cost of the repairs in such 
cases, but the company said the roads should be maintained by the Cor- 
poration in such circumstances. The sub-section was certainly difficult 
to construe, but on the whole he thought that the fact that macadam 
wore away more quickly than granite had been considered in the legisla- 
tion that had been carried out, and that it was intended to throw upon 
the tramway companies, as a condition of the privileges given them, the 


duty of maintaining the even contour of the road by a proper junction of 
the two surfaces. He therefore gave judgment for plaintiff Corporation for 
£53. 138. 10d., with 5 per cent. interest. As to the proposed declaration, 
he had asked each party to forward him in writing the form they 
wished it to take. Having read these forms of declaration, his 
Lordship said he should make a declaration in favour of the Corporation, 
in terms slightly altered from the form proposed by them. It would read 
as follows :— That the obligation of the company, under sec. 57 sub- 
sec. § of the Norwich Electrical Tramways Act, 1897, to maintain and 
keep in good condition the junctions therein mentioned extends to cases 
where, by reason of the presence of the tramways in a road, the traffic in 
such road has caused the surface laid and maintained by the Corporation 
to become worn down below the level of the paving laid and maintained 
by the company, and involves the maintenance by the company of a 
uDiform and unbroken contour of such surface immediately adjoining 
such paving, or the lowering of the pavement itself." 

On the application of Mr. Low, K.C., for the company, stay of execu- 
tion was granted on the usual terms. 


Sheffield v. Storey. 


At Rhyl County Court last week, before his Honour Sir H. Lloyd and 
a jury, Messrs. A. Sheffield & Son sued Mr. W. Good Storey. The claim 
was for £98. 5s. 6d. balance due for work done and materials supplied in 
connection with the installation of electric light, electric bells, telephones, 
&o., at the Claremont Hydropathic, of which defendant is lessee. 

Plaintiffs said they tendered for the work, but after seeing defendant, 
who told them he had another tender for £200, they lowered their price 
somewhat, and agreed to do the work for £200, the money to be paid on 
completion. As the work progressed, plaintiffs found that they would 
lose on the transaction, and they inquired of the firm who were stated to 
have sent the tender for £200 as to their tender, and found that the said 
firm had sent in a higher tender than plaintiffs’. When those facts came 
to the plaintiffs’ knowledge they wrote to defendant that he had obtained 
a reduction in their price upon a misrepresentation, and they should claim 
for the work done a sum based upon the price of their original tender, 
and that was the basis of the present claim. 

Defendant repudiated the £200 tender statement, and denied plaintiffs’ 
statements generally. 

The jury found that Mr. Storey told Mr. Sheffield that a £200 tender 
had been received, and they returned a verdict for plaintiffs for £76. 

Counsel for defendant submitted that, notwithstanding the verdict of 
the jury, bis client was entitled to judgment. 

His Honour reserved judgment. 


Kay v. British Westinghouse Co. 

At Manchester Assizes on Monday (before Mr. Justice Jelf and a 
jury), Thos. Kay, an iron turner, sought to recover from the British 
Westinghouse Electric & Mfg. Co. compensation for injuries received 
whilst in their employ. From the evidence it appeared that at 5:30 on 
Feb. 22 last, on the sounding of the buzzer announcing that work should 
cease, plaintiff and a number of other workmen left their lathes and 
went the usual way towards the door. In the rush plaintiff was knocked 
against some electrical apparatus, fixed 5ft. above the floor. His face 
was severely burnt, and his right arm burnt. The plaintiff, who, it was 
alleged, was incapacitated from further work, earned 35s. a week. 

For the defence, Col. MONTAGU CRADDOCK, a director of the com. 
pany, said the real attitude of the company was that excessive damages 
were claimed. 

The jury found for plaintiff for £850 damages, and judgment was given 
for this sum. 


Semmence v. Chatham & District Light Railways Co. 

At Kent Assizes on Friday last, Mr. H. Semmence sued defendants for 
damages for injuries alleged to have been received owing to one of 
defendants’ motormen neglecting to stop, but only slowing down, at a 
regular stopping place, and then suddenly quickening speed, resulting, it 
was alleged, in plaintiff being thrown from the step of the car and 
receiving serious injuries. 

The conductor of the car having made a false report on the accident, 
the company withdrew their plea of ‘‘contributory negligence,” and a 
verdict was entered for plaintiff for £333 damages, including £33 
doctor’s fees. 


Workmen’s Oompensation. 


In the Glasgow Sheriff Court last week, Sheriff Fyfe issued an inter- 
locutor in a case under the Workmen’s Compensation Act, which raised 
the question whether an electric tramway system was a railroad within 
the meaning of the act. Franklin, a linesman in the employment of 
Glasgow Corporation, was engaged repairing an overhead wire, and was 
standing on a tower waggon platform about 16ft. from the ground, when 
the trolley pole of a passing car struck the platform, throwing him to the 
ground. He sustained injuries from which he died the same day, and an 
action was raised on behalf of his widow and nine children. 

His LORDSHIP, in awarding £280, found that when the casualty 
occurred Franklin was engaged in engineering work upon a railroad. 


— — 


Electrical Machinery and Apparatus for India. We have to 
go far from home for news. According to La Metallurgie 
(Paris), when the new generating station of the Bombay munici- 
pality is completed and working there will be a great demand for 
electric fans, ventilators and other apparatus in Bombay, which 
city, it is further stated, is the centre whence Arabia is chiefly sup- 
plied with machinery, more especially with pumps and apparatus 
for we]] boring. 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Library and Technical Instruction committee of Belfast 
invite applications for the following positions in the Municipal 
Technical Institute :—-(a) Head of Mechanical Engineering depart- 
ment, salary £500 per annum; (b) Head of Textile department, 
£350 per annum; (c) assistant lecturer Physics and Electrical 
Engineering, £160 per annum; (d) assistant lecturer Practical 
Mathematics, £160 per annum. All particulars from Mr. Fras. C. 
Forth, Director of Technical Instruction, the Institute, Belfast, to 
whom applications by noon July 26. See also advertisement. 


Applications are invited for the position of assistant town treasurer 
in Durban, Natal. An experienced accountant is essential, and he 
must be thoroughly well acquainted with municipal book and account 
keeping. Salary £600 per annum. Applications to the agents of 
the Corporation (Messrs, Webster, Steel & Co.), 8, East India- 
avenue, Leadenhall-street, London, E.C., by Wednesday, Aug. 8. 
See also advertisement. 


A technical assistant, with a thorough college training and some 
practical experience, is required in a well-known consulting 
engineer's office. See advertisement. 


An assistant electrician is required for experimental work in 
Messrs. Crompton & Co.'s instrument department at Arc Works, 
Chelmsford. See advertisement. 


There are vacancies in a large Continental factory for one or two 
young engineers, who have completed their apprenticeship, to train 
for erection service abroad. See an advertisement. 

A junior electrician is required for the foreign department (in 
Berlin) of the Allgemeine Elektricitüts Gesellschaft. See advertise- 
ment. 

Marylebone (London) Borough Council invite applications for 
the following positions in connection with their electricity under- 
taking: —(1) Resident engineer, (2) mains superintendent, (8) meter 
department superintendent, (4) installation inspector, (5) accoun- 
tant in electricity department. Applications to Mr. James Wilson, 
Town Hall, Marylebone-lane, London, W., by 8 p.m. July 20. 

The Council of the University of Birmingham, invite applications 
for the Chair of Electrical Engineering. Stipend £1,000 per annum. 
Applications to the secretary (Mr. Geo. H. Morley) by Aug. 1. 


Mr. H. Ade Clark, late assistant lecturer in engineering at the 
University of Leeds, has been appointed head of the engineering 
department at the Northern Polytechnic, Holloway, London, N. 
Mr. Clark was Ramsbottom scholar at Owen's College, Manchester, 
is a Whitworth scholar, and is an associate of the Royal College of 
Science. His practical experience was gained first as a mechanical 
engineer and afterwards as an electrical engineer with the London 
& North-Western Railway. 


Mr. R. R. Williams, of Manchester, has been appointed charge 
engineer at Bristol. 

Mr. F. J. Hughes, late clerk-in-charge of H.M. Posts and Tele- 
graphs, Gold Coast Colony, West Africa, and formerly of the Great 
Western railway telegraph staff, has been appointed H.M. telegraph 
inspector, Southern Nigeria. 
` Mr. Percy W. Turner has been appointed lecturer and demon- 
strator in electrical engineering at the Mechanics’ Institution, 
Stratford, Essex. 

Mr. Gallinagh has been selected by Limerick Electric Lighting 
committee for the position of borough electrical engineer at a com- 
mencing salary of £160 per annum. There were 85 applicants. 


.— The Board of Trade have been asked to grant an exten- 
sion of 12 months for carrying out the provisions of the Council's 
electric lighting order. 


Bath.—An official inspection of a new electric tramway route 
took place on Wednesday. 


Batoum (Russia).—The harbour of Poti, in this district, and the 
main thoroughfare from the harbour are now lighted electrically, 
and the installation is about to be extended to other parts of the 
town. 

Belfast.—The accounts of the municipal electric light fund for 
the year ended March show the total capital expenditure to be 
£236,529. 2s. 8d., an increase of £14,810. 13s. 11d. for the year. 

Receipts from sale of current to private consumers reached 
£26,878. 78. 3d., for motor rents £472. 4s. and £106. 6s. 1d. for current 
for public lighting, the total receipts being £27,532. 6s. 3d. Working 
expenses were £10,008. 118. 9d. The gross profit was, therefore, 
£17,523. 148. 6d. Adding to this the balance fro'n last year (£2,254. 14s.) 
and bank interest (£156. 18. 6d.) and deducting £2,000 for depreciation, 
the disposable balance was £17,934. 10s. Dividends on stock absorbed 
£5,964. 88. 4d., stock redemption £4,470. 9s. 5d., and other interest, &., 


charges were £1,151. 4s. 7d., leaving £6,348. 7s. 8d. as net profit to be 
carried forward. 2,457,364 units were generated (against 1,905,500 in 
previous year), and 2,255,579 were sold (against 1,665,560). 19,431 were 


supplied to public lamps (against 12,598) and the remainder to private 


consumers at prices varying from 6d. to 12d. per unit for lighting and 
from 3d. to Id. for power. 


Generation costs were 1:065d. and total costs 
2-281d. per unit sold (compared with 1:297d. and 2:872d.) and the average 


price obtained was 2:929d. (against 3-247d.). The total maximum supply 


demanded was 2,190kw. (against 1,968kw.). There were 171,845 8 c.p. 


lamps eonneoted (against 122, 000). 


Last week the Tramways counnittee unanimously agreed that the 
city surveyor (Mr. H. A. Cutler) and the electrical engineer (Mr. 
V. A. H. M‘Cowen) should prepare a joint report as to the relative 
merits of the various systems of electric traction, to be submitted 
to the next meeting of the committee. 


Bradford.—The Electricity committee recommend the Corpora- 
tion to purchase 30,500 incandescent lamps required for free distri- 
bution to customers during the current half-year. 


Brighton.—The evans terms have been agreed upon for the 
supply of electricity in bulk by Brighton Corporation to Hove 
Town Council for the Aldrington district :— 

Hove Corporation t> take all electricity required by them for the su pi · ly 
of or use in the parish of Aldrington at 44d. per unit for the first 365 
houre' use of the maximum demand, and 11d. per unit after, such elec- 
tricity to be supplied at a pressure of 440 volts. Hove Corporation to 
have the option, on giving 6 months’ notice, expiring on June 30 or 
Dec. 31, in any year, of taking future tupply for the remainder of 
the period of the contract at 5d. per unit for ths first 365 hours use and 
ld. after. Contrac: to be for nine yea 8 or such other date about that 
time on which Hove Corp: ration have power to take over the Hove Elec- 
tric Lighting Co.’s undertaking. Hove Corporation to carry out the 
supply of electricity in accordance with the terms of the Aldrington elec- 
tric 'ghting order and any regulations of the Board of Trade made tbere- 
under. Brighton Corporation to be empowered to disconnect the supply 
in the event of such terms and regulations not being complied with, but 
only during such period as default continues, 


Broughty Ferry.—The debit balance in the past year’s working 
of the electricity department was £666. 5s. 6d., and the estimates 
for the current year show a further debit of £215. 1s. 4d. 


Chelmsford.—Application has been made for sanction to a further 
loan of £16,500 for clectric lighting extensions. 


Croydon.—At last week's meeting of the Corporation the report 
of the borough electrical engineer (Mr. A. C. Cramb) on the seventh 
year’s working of the electricity undertaking was presented. 

The total capital expenditure at March 31 last was £271,258. 6s. 11d., 
an increase of £39,915; 68. 5d. during the year. The total annual receipts 
were £46,596. 58. 3d. (against £40,156. 188. 7d.), including £26,265. 19s. 11d. 
from private consumers, £12,297. 2s. 8d. from traction, £7,357. 16s. 11d. 
from public lighting (against £7,126. 58. 3d.), and meter rents £521. 128. 10d. 
(against £411. 1s. 6d.). Generation expenses were £17,252. 15s., distribu- 
tion costs £1,301. 7s. 10d., and management expenses £2,816. 58.—total 
expenses £25,538. 4s. 2d., kaving a surplus of £21,000, besides £58. 1s. ld., 
which has been carried to next account. Interest required £7,540. 11s. 8d., 
sinking fund £6,705. 3s. 4d., leaving £6,754. 5s. net profit. Adding to this 
the surplus to March, 1903 (£4,773. 5s. 4d.), there was a disposable 
balance of £11,527. 108. 4d. £2,120. 1s. 6d. was placed to reserve and 
£1,000 voted in relief of general rate, leaving £8,407. 8s. 10d. 4,463,343 
units were generated (against 3,889,794 in the previous year), 656,905 
supplied to public lamps (against 630,921), 1,500,687 to private con- 
sumers (against 1,189,943), and 1,475,656 to tramways (against 1,310,977). 
There are 1,721 private consumers connected, with the equivalent of 
115,461 8 c.p. lamps (against 1,378 and 96,479 respectively last year). 
410 arcs and 67 incandescents are in use for public lighting (against 392 
and 26). The total maximum supply demanded was 2,161kw. (against 
2,127). The average price obtained of current for private lighting was 
4:17d. per unit (against 4°34d.) and for public lighting 2:69d. Generation 
and distribution costs were 1:213d. per unit (against 1:27d.), and the total 
working costs 1:589d. (against 1:556d.). 


Darlington.— There was a net profit of £568 on the past year's 
working of the electricity department. 


Edinburgh.—The municipal balance-sheet was presented on 
Tuesday. In the electric lighting accounts for the year ended May 
the estimated revenue was put at £108,085, but the actual amount 
was £116,178. The expenditure was estimated at £94,660, the actual 
was £92,181. The estimated balance available for appropriation 
was £14,175, but the actual was £23,997. 

The maximum to which their reserve fund might be built up on the 
present capital expenditure was £84,000. At present it amounted to 
£43,000, so tbat the transfer of £24,000 would bring the reserve to 
£67,000, and in the year which they had now entered upon the Electric 
Light committee estimate that, after reducing the price of current, there 
would be a balance at the close of the year of £17,000, whicb, apart from 
accumulations of interest on reserve fund investments, would next year 
virtually bring the reserve up to its maximum. 

Treasurer Brown thought that,as there was a balance in hand of more than 
one-fourth the total maximum reserve required, the balance should be placed 
to other uses. If the electricity undertaking had had to raise its capital on 
the security of it own revenues alone, without the security of the rates 
behind it, it would have had to pay on its capital debt of £700,000 not les 
than 44 to 5 per cent. interest, so the security of the rates had been the 
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means of reducing the charge for interest by £10,000 or £12,000 last year, 
and the Council might weli consider whether, when the balance available 
for appropriation was sufficient to place to reserve the amount estimated 
(£14,175), the excess should not be applied other#i:e than to reserve. He 
would make a proposal to this effect at the next meeting of the Council. 

Mr. Stevenson has been appointed convener of the Electric 
Lighting committee in succession to ex-Bailie Mackenzie. 


Elect:ic Motor Driving.—We have to acknowledge receipt of 
an interesting pamphlet describing a number of installations of 
electric motors for power in Sheffield, current being taken from the 
Corporation mains, and a large portion of the plant having been 
put in under advice from the Corporation electricity department 
over which Mr. S. E. Fedden presides. Mr. Fedden has prepared 
this pamphlet for the special purpose ot appealing by ocular 
demonstration to the numerous engineering and other manufactur- 
ing houses in the Sheffield district who will find the electric system 
of driving simple, effective and economical. The illustrations show 
the uses to which the electric motor has already been put in this 
town and the special adaptability of this power for driving the 
numerous classes of machinery in use in this important industrial 
centre. The pamphlet should prove instructive to all who can 
apply electric power to the driving of their works under the liberal 
conditions prevailing at Sheffield. 


Electric Power for Heavy Machiaery.—F rom the British Power 
Co., ö, Great George-street, Westminster, London, S. W., comes a pub- 
lication dealing with the application of electric power to large machine 
operations. The book is devoted in the main to describing briefly 
a number of large machines in actual operation, including mining 
winches, colliery main winding gear, huge ventilating fans for 
colliery main shafts, rotary rock drills driven by portable motors 
and flexible shafts, brick-making machinery, drainage plants, 
Goliath cranes, pumps, large portable saw benches, portable drilling 
machines, laundry machinery, power hammers, coal cutters, rolling 
and blooming mills, shipyard tools, boring machines, telfer lines, 
&e. As a record of some of the big plants which have been put 
down of late years for clectric driving the book will be found very 
useful for reference, and will, besides, serve to point the way to 
extended trade in this direction. 


Blectricity on Steamsbips.—On the new Cunarder “ Caronia ” 
launched on Wednesday, a very complete electric lighting installation 
has been fitted, and the principle of driving the auxiliary machinery 
by electric motors has been adopted so far as possible. 


Failsworth (Lancs.)—The District Council have decided to 
borrow from Manchester Corporation £12,656 on account of tram- 
ways purchase and £13,870 on account of tramways reconstruction 


Fulham (London).—On Wednesday the Electric Lighting com- 
mittee reported to the Council that in April the electrical engineer 
(Mr. Fuller) recommended an immediate extension of the under- 
taking, involving a considerable outlay, with a view to making 
provision for the coming winter’s demand. 

It was decided to order a 750kw. turbo-alterna'or, at an estimated cost 
of £7,000, as a first inatalment, and Mr. Fuller was to prepare a compre- 
hensive scheme dealing with probable future reyuirements for the next 
five years. Mr. Fuller had now submitted a report as to plans of a scheme 
which he thinks it will be necessary to carry out in sections during the next 
five years, at an estimated cost of £129,000—viz., first section £42,000, 
second section £32,000, third section £25,000, mains, sub-stations, &c., 
£10,000, house connections, meters, &c., £20,000. The first sec.ion, which 
he recommends should be authorised at once, comprises the following, 
viz.: Engine-room plant--one 750kw. turbo-alternator (already ordered) 
£7,000, one 1,000kw. Belliss sst, complete with condensere, pumps, &c. 
(to be ordered), £8,947, one exciter set £500, switchboard additions £500. 
Boiler house - four boilers with accessories £4,340, coal bunkers, elevators, 
&c., £2,250, economisers £1,075, boiler pumps £250, wiring, motors, &c., 
£200, condenser, steam and other pipes £5,000, condenser, sump and 
river work £2,000, chimney £4,000, boiler house building and alterations 
£7,500, contingencies £500, for connections £6,000, extra buildings 
£4,C00, total £52,042. 

The Committee considered that tle first part of the scheme should be 
sanctioned and they had, subject to confirmation, appointed a sub-com- 
mittee to confer with Mr. Fuller on the subject. 

The committee’s 1eport was adopted. 


Glasgow. The report of the general manager of the Corporation 
tramway depariment (Mr. John Young) as to the limits of age, 
&c., for tramway employés was discussed at the last meeting of the 
Council and adopted. 

In this report Mr. Young states that the only limit laid down as to age 
was that applicants must be over 21 years old. No standard of height 
was fixed, but, in the interests of public safety, it was essential that it be 
such as to give the inan proper command of brakes and controllera. The 
men selected for duty were trained (at the expense of the department) 
first as conductors, and, after a short period of satisfactory service, 
they went through a regulur training as motormen, so as to fit them for 
duty at either end of the car, an advantage which had beeu frequently 
proved. It was his duty, in the public interest, to select, for the exposed 
and responsible work of qperating the electric cars through the city, the 
fittest and most suitable men which the wages and conditions of service 
fixed by the Corporation commanded—men who, in the ordinary course, 
Gave promise of lengthened satisfactory service, That meant that they 


should be comparatively young and of sound physique. There was no 
other way of maintaining the efficiency of the department. The medical 
examination and other tests for sight, hearing and general intelligence 
were not more stringent than the nature and exigencies of the work 
demanded. Although no limit of age was laid down, a little consideration 
would show that efficiency could not be maintained if the department 
started to train middle-aged men for work of that special nature, for 
which the n:ces-ary nerve only came with early training. 

In presenting the accounts of the tramways department (abstracted in 
cur last issue), Mr. Paton eaid that last year the revenue was £724,851, 
against £656,572. The increase would have been greater but for the 
rough weather experienced. The expenses had been £496,266, against 
£431,870. This was not so satisfactory a feature of the year’s work. 
Last year they ran 2,282,332 additional miles on a gross milesge of over 
16,000,000 miles, and the drawings had been lower by about 4d. per car- 
mile. The increase cf expenditure was due to additional wages and 
shorter Lours of the men, iucreased mileage of the outward traffic and the 
largely increased service given during the last nine months of the year. 
They had a talance this year of £80,790, after paying £25,000 both this 
year and last to the common good. The profits worked out much the 
tanie as last year. They were paying large sums to mileage, renewal fund 
ani to depreciation. The crdinary depreciation was £78,619. 83. 7d., all 
taken out of revenue. To renewals there had been added £60,827. 5s. 5d. 
from revenue, and to sinking fund £45,552. 17a. If any company held the 
Glasgow tramways in perpetuity as the Corporation did they would have a 
depreciation fund and a renewal fund, but they certainly would have no 
sinking fund. During the past year they had paid £131,851 in making 
new lines, &c., and their debt at the end of the current year was £1,850,894, 
or £58,417 less than at the same time last year. They had £193,005 at 
the credit of the renewal fund, they had been able to add to reserve 
£33,008, and they had a balance on the year of £80,790. They considered 
the depreciation fund ample, and he believed there was no Corporation in 
England or Scotland that had such a large depreciation fund. They had 
decided to p'ace £22,000 to building fund, as they had a number of build- 
ings not now wanted for purely tramway purposes. £30,000 was appro- 
priated ut der the hezd of ducts and manholes, feeder cable, overheat 
wirea, poles and rosettes. 

After a brief discusion the accounts were adopted. 


Glasgow-Paisley Tramways.—As Glasgow Corporation have 
been unable to agree upon terms as to running powers over a portion 
of the Paisley District Tramway Co.'s line, the Board of Trade have 
been asked to appoint an arbitrator. 


Hackney (London).—The Works committee have approved the 
recommendation of the Electricity committee to substitute 30 
7-ampere arc lamps in three streets for 66 gas lamps. The annual 
cost of maintenance will be £271. 3s 10d., against £202. 16s. 2d. 
for gas, but the illuminating power will be 14,100 c.p. compared with 
1,852 c.p. The capital cost of the lamps, standards, cables, &c ., is 
£2,031. 

Halifax.—The Corporation have purchased two single-deck tram- 
cars (for short-stage traffic) on the Raworth automatic regenerative 
principle. 

Harrogate.—The charges for electric current will in future be 
6d. per unit for the first hour’s maximum demand and 24d. after, 
instead of 53d. and 3d. 


Hastings.—An unopposed inquiry was held here last week into 
the application of the Council for sanction to borrow £3,416 for 
electric lighting extensions. 


Heywood.—The Council have applied for an extension of 12 
months to construct the authorised local tramways. 


Hornsey (Middlesex).—During the year ended March the capital 
expended was £16,746. 10s. 6d., bringing the total to £90,080. 10s. 6d. 

Sale of current by meter (at an average of 4:664d. per unit) produced 
£4,698. 7s. 6d., and £1,236. 15s. 5d. was received for public lighting, and 
miscellaneous items made the total receipts £6,068. 2s. 3d. Generation 
costs were £1,704. 4s. 8d., management expenses were £745. 16s. 7d., the 
total working expenses being £2,942. 10s. 3d. £4,396. Os. 8d. has been 
taken from the local rate. Interest came to £2,818. 3s. 10d., and 
£2,100. 33. 2d. has been applied to redemption of loans, the balance 
(£2,583. 5s. 8d.) being carried forward. 447,774 units were generated, 
99,447 units were supplied to public lamps, and 241,781 to private con- 
sumers. The total maximum supply demanded was 340·ö5kw. 


Hospital Lighting.—The work of wiring and fitting up for elec- 
tric lighting Haslar Hospital, Portsmouth, has been commenced. 
Current will be obtained from an independent generating station to 
be erected in the gunboat yard. 


Ironmongery, Hardware, Electrical and Allied Trades 
Exhibition and Mart.—There is being held at the Agricultural 
Hall, London, N., up to July 22, an exhibition comprising items of 
electrical interest which mainly appertain to domestic uses. This 
is the fifth annual exhibition of the kind, and the exhibitors include 
the British Prometheus Co., Davis Electrice Lamp Co., Electrical 
Accessories Supply Co., F. A. Glover & Co., Lister Electric Mfg. Co., 
Wallach Bros., and other firms who deal largely in electrical 
accessories and sundries. 

Japan.—aA report by Mr. G. Barclay, secretary to the British 
Legation at Tokio, on the trade of Japan for 1908, shows that the 
total imports of machinery into that country for the year was 
valued at £830,000, of which the. United, Kingdom supplied exactly 
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one-half, a better showing than that for 1909. The value of electric 
motors imported was ,000, of which the United Kingdom 
supplied £19,000, America £53,000 and Germany £12,000. Of the 
total electric light apparatus imported, valued at £28,000, the 
United Kingdom was responsible for .£5,000, Awerica for £15,000. 

Electric tramways are in course of construction in all parts of 
Japan, but the bulk of machinery and apparatus required for these 
lines is being supplied by America. The Tokio Electric Railway, a 
new undertaking chiefly financed by British capital, has placed its 
orders in Great Britain. 


Johustone.— The local electric tramways were opened for traffic 
on Tuesday. 


Light Railways.—The Board of Trade have confirmed the 
Southend-on-Sea and District Light Railways (Extensions) Order, 
authorising light railways in Southend and Shoeburyness. 


London County Council.—At Tuesday's meeting, the Highways 
committee submitted the balance-sheet of the Council's tramways 
undertaking to March 31, referred to in the last issue of The 
Electrician. 

Mr. GASKELL called attention to the great difference between the estimate 
and the actual result. When the estimates were before the Council it was 
cst/mated that the net receipts would be £146,939, of which £196,770 was 
«xpected to come from the electrical portion. As a matter of fact, the net 
receipts were £94,452. Seeing that the Courcil expected so much from the 
electrical system, this was disappointing, and he considered that the conduit 
ey tem had been a failure. 

Mr. H. P. HARRIS criticised the accounts in the light of the pamphlet 
issued by the chairman at the beginning of the year that the electrical 
tramways in the south were a success. 

Mr. ALLEN BAKER (chairman of the committee’, in reply, said that when 
the estimates were before the Council full explanations were given of the 
reasons why they were not able to anticipate large receipte. There were 
the delays and also the disadvantages which wero not to be got over where 
they were reconstructing a large portion of the system. Too often the dates 
at which they expected to open lines were exceeded, and when the lines 
were open they were not able torun a full number of cars owing to insuffi- 
cient power. It was expected that there would have been a loss of £15,C00, 
Put that had been reduced to £8,000, and this was done in spite of the 
fect that they had had to pay heavy charges for interest and sinking fund 
before the tramways began to earn profits. If a company had been operat- 
ing the lines there was no doubt they would have felt justified in declaring 
& b per cent. dividend on the results of the past year's working, but the 
commiteee were building up funds and paying capital charges, and they 
were providing for the repayment of the whole cost of installation in 
25 years. Now, they were ge:ting rid of the horse traction, which did 
not pay, and increasing the electric traction, which did pay. With regard 
to the cost of power, they were being supplied from three stations, and if 
they had had their own electric generating station at work in the past year 
it would have made a difference of £15,000. With regard to the conduit 
system, it had to be remembered that the lines were laid in pcssibly the 
most difficult streets in the world, and if they had adopted the overhead 
system he believed the estimated cost would have been largely exceeded. 
Asit was,the maintenance would not be so largeas the overhead system, and 
they would not have to reconstruct overhead wires in three years, ae was 
t! e case with the overhead systems in large provincial towns. 

The report was adopted. 

It was agreed to lend £20,000 to Poplar and £9,958 to Shoreditch, for 
electric lighting purposes. | 

London County Council Tramways.—On Monday a service of 
the Council's Greenwich electric cars commenced running to and 
from Southwark Bridge via Old Kent-road, Great Dover-street, 
Marshalsea-road and Southwark Bridge-road. 


Louth —Messrs. Handcock & Dykes have been appointed 
consulting electrical engineers to the Council. 


Maesteg (Glam.)—Mr. G. B. Fowler offers, on behalf of a 
syndicate, to take a transfer of the Council’s electric lighting order. 


Metropolitan Asylums Board.—On Saturday the board accepted 
the offer of the Charing Cross & Strand Electricity Supply Corp. 
to supply electrical energy for lighting the offices on the Embank- 
ment for three years, at 3d. per unit, compared with 4d. less 5 per 
cent. at present paid to the same company. 


Marylebone (London).— We referred in our last issue (p. 497) to 
the proceedings at the last meeting of the Borough Council and to 
the difficulty which had arisen in connection with the form of receipt 
required by the Council from the Metropolitan Electric Supply Co. 
in exchange for the amount handed over in terms of the recent 
award. The document has a certain historical interest, and we 
therefore give it in full below :— 


THE METROPOLITAN ELECTRIC SUPPLY Company (LrD.), 1903, M. No. 442. 


Tag Mayor, ALDERMEN, AND COUNCILLORS OF THE METROPOLITAN 
BorovuGcH or St. MARYLEBONE, 


Tbe above-named Company (hereinafter called “the Company ") hereby 
acknowledges that the above referred to Mayor, Aldermen and Councillors 
(hereinafter called “the Borough Council") have this day paid thé sum of 
£1,238,347. 13s. 7d. in the following manner (namely) the sum of 
£135,100, part thereof, by the direction of the Company, into the London 
Joint Stock Bank, into the joint names of Sir R. G. W. Herbert, Sir James 
Pender, Baronet, Daniel Meinerzthagen, Lord John Hay, and F. G. L. 


Smitb, and the balance of £1,103,247. 13s. 7d. to the Company. Such sum 
of £1,238,547. 13s. 7d. being made up in the following manner (namely): 
Award (£1,212,000, less £10,000 as below) £1,202,000 0 0 

Capital expenditure to 30th April, 1904, lees 


£80,000 already pai ou w eceees re 20,953 16 6 
Estimated capital expenditure for May and June 

and to date hereof, sass 3 q 12,500 0 0 
Interest to date hereof on capital expenditure to 

30th April, 1904, sag... . 864 17 9 
Interest to same date on estimated expenditure for 

VVV ⁵ 8 25 0 0 
Amount in respect of costs of action and of deducing 

title and completing purchase (including releases 

from Trustees), sa eene mene 1,200 0 0 
Amount in respect of apportionment of outzoings 

(calculated at present to 30th June, 1904, only).. 803 19 4 


£1,238,347 13 7 

Such sum is paid and received in respect of the moneys payable by the 
Borough Council t» the Company under the provisions of the Electric Light- 
ing Order Confirmation (No. 1 Act, 1901), the notice to treat dated the lat 
day of November, 1901, the award dated the 4th day cf February, 1903, the 
judgment of Mr. Justice Buckley in the above action dated the 7th day of 
Auguet, 1903, ard the orders made in such action dated the 11th day of 
December, 1903, and the 26th day of February, 1904, and the 6th day of 
May, 1901, for or in respect of the purchase by the Borough Council of the 
St. Marylebone undertakiog and business of the Company as defined by 
the said Act of Parliament (except as therein excepted). The above 
receipt is givea and the above payment is made on the conditions following, 
ramely:— 

l. The figures above mentioned for capital expenditure and eetimated 
capital expenditure and interest thereon respectively, and for costs and for 
apportiunment of outgoings are provisional and tentative only, and shall 
not be taken in any way as amounting to any admission of ciim by tlie 
Borough Council, or to any limitation of claim by the Company, and any 
other head of claim by either party against the other party shall not bs in 
any way prejudiced or affected hereby. The exact sum due from the 
Borough Council to the Company as on completion under the Judgment 
and orders aforesaid as on the 30th day of June, 1904 (but subject to a 
retention of a sum of £10,000 only by the Borough Council instead of a 
sum of £50,000, and subject also to the date hereof being substituted for 
the 30th June, 1904), shall be ascertained as soon as possible, all proper 
steps being taken forthwith to enable the same to be ascertained. If such 
exact sum, when so ascertained, shall exceed or fall short of the total 
amount so paid as above mentioned, the Borough Council shall forthwith 
pay the excess to the Company, or the Company shall forthwith repay the 
deficiency to the Borough Council, as the case may be, together with, in 
either case, interest on the amount of such excess or deficiency, as the case 
may be, at the rate of 4 per cent. per annum. 

2. The Borough Council having retained from the principal sum payabie 
by them under the aforesaid award the sum of £10,000 only, instead of the 
sum of £50,000 mentioned in the aforezaid Judgment, shall be liable to pay 
into Court the sum of £10,000 only instead of the sum of £50,000. Appli- 
cation shall forthwith be made to the Court by the Borough Council, and 
concurred in by the Company, at the expense of the Borough Council, for 
&n Order to pay in the sum of £10,000 accordingly, and immediately 
thereaf:er the said sum thall be paid in by the Borough Council. 

3. The inquiries directed by the Judgment of the 7th day of August, 
1903, shall be prosecuted as quickly as possible, and, as soon as completed 
aid binding, the like provisions shall apply as to the payment to the Com- 
pany of the aforesaid balance of £10,000, and as to the dealing with the 
sum of £10,000 lodged by the Borough Council in Court, as are in the 
aforesaid Judgment contained with reference to the payment to the Com. 
pany of the balance of £50,000 therein mentioned, and the dealing with 
the sum of £5,C00 thereby directed to be lodged in Court. i 

4. The Company shall retain the profits of the St. Marylebone under- 
taking and business down to the date of these presenta, instead of down to 
the 50th day of June, 1904, as provided by the said Judgment and Orders, 
in lieu of interest on the purchase-money, and the provisions of the said 
Judgment and Orders as to capital expenditure and the recoupment thereof 
to the Company, with interest, shall be continued from the 30th day of 
June, 1904, until the dats of these presents, but with such variation as to 
the ascertainment of the amount thereof as hereinafter provided. 

5. As to the said capital expenditure up to the end of April, the docu- 
ments in respect whereof have already been delivered, and also as to the 
said estimated capital expenditure for the months of May and June (the 
accounts whereof are to be delivered as soon as reasonably practicable), and 
also as to any capital expenditure between the 30th June, 1904, and the 
date of these presents, the B.rough Council shall make any objections 
thereto through their Accountants in writing, given to the Accountants of 
the Company, as to the accounts already delivered, within 21 days of the 
date hereof, and as to accounts to be delivered within 21 days from the 
delivery thereof, and in default of such objections (if none) and subject 
only to such objections (if any) shall be deemed to accept the said accounte 
and shall be bound thereby. The subject matter of any such objections 
shall be dealt with and disposed of, so far as may be by agreement between 
the said Accountants, and if, and so far as they are unable to agree shall be 
referred to the arbitration of some third person, to be appointed by them. 
The provisions of this clause shall be in lieu of any vouching or other 
proceedings in Chambers that might otherwise be necessary under the 
aforesaid Order of 11th December, 1903. zi 

6. It is hereby acknowledged and agreed that as on and from the date 
of these presents transfer of the St. Marylebone undertaking and business 
has been and is made from the Company to the Borough Council, and that 
and as from the date hereof actual or physical occupation of the Company 
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and their servants of the St. Marylebone undertaking and business is only 
as Agents and Contractors of and for the Borough Council, and by virtue 
of the provisions of a Working Agreement dated the same day as these 
presents, and made between the Borough Council of the ons part and the 
Company of the other part. 

7. Except as far as hereby expressly or necessarily varied, the respective 
rights of the Borough Council and the Cumpany under the aforesaid Act, 
Notice to treat, Award, Judgment, and orders shall be and the same are 
hereby pres rved, and in particular these presents and the transfer hereby 
acknowledged are to be without prejudice to the lien of the Company on 


the said undertaking and business for the payment to them of any balance 


that may be ultimately payable. 
Dated the 5th day of July, 1904. 
The Common Seal of the Metropolitan Electiic Supply 
Co., Ltd., was hereunto affixed in the presence of 
W. HARRISON CRIPPS, Director. 
E. CUNLIFFE OWEN, Secretary. 


Municipal Telephony.—In presenting the accounts of the tele- 
phone department last week, the convener of the Glasgow Telephone 
committee (Mr. J. ALEXANDER) said that at the committee meeting 
at which the accounts were considered some little friction occurred 
in regard to the disposal of the surplus. 

He was glad they had a surplus, considering that the department had 
met with so much opposition. This surplus was steadily growing. In 
the first year it was £398, last year £1,694, and now £35,650. The 
surplus had been carried to depreciation. Some experts held that £3,000 
should be set apart for preliminary expenses. The depreciation fund now 
amounted to £5,743. He held that the enterprise of the Corporation hai 
made Glasgow the best telephoned city in the world. They had telephones 
now at 25a. which at one time cost £25. | 

Mr. RUSSELL moved that the accounts be sent back. At the end of 
the yesr tbe vapital expenditure of the telephone department was 
£320,782. That had been watered to the extent of £17,000 for prelimi- 
nary expenses ; £16,110had been written off as sinking fund, and they had 
created what was called a depreciation fund of £5,743. Taking the sinking 
fund and the amount at credit of depreciation they got £21,853, and 
deducting from that £17,000 of preliminary expenses, there remained only 
£4,851, which he maintained was all the depreciation and sinking fund 
they had provided against their total capital expenditure. According to 
the accounts this year 11,405 instruments were in operation, whereas the 
revenue-earning direct lines only numbered 9,040. As an illustration, he 
stated that he had three private rooms in his office with table instruments, 
and, in telephone phraseology, he would be counted as having four com- 
pleted instruments, while in reality he had only one. He contended that 
from the first the construction of the telephone system had been 
moet faulty. Why was not the direct-call system adopted from the 
first ^ He understood that while three-fourths of the system was on 
what he night term the “ancient call-wire system, they were 
experimenting at some of the sub-exchanges with different kinds of 
systems, so that even yet the committee seemed undecided as to which 
system to adopt. He understood, too, that these experiments were giving 
& great deal more satisfaction than the system at present in operation over 
the bulk of the service. Averaging the different items, he made out a fair 
depreciation of 74 per cent., or £24,000 per annum on present capital. That 
the plant was seriously depreciating and some of it no use was shown by 
the sale in three years of scrap to the value £152. What had realised only 
£432 doubtlees originally cost £10,000. Their sinking fund and surplus 
revenue this year amounted to £11,994 4s, 6d., or only equal to 5$ per cent. 
on their capital. He urged that only by the appointment of an expert or 
of à committee of inquiry could they bring out all these important pointe. 

Mr. Gray said the auditors had certified the accounte, subject to 
sufficiency of the provision for depreciation. The accounts should not pass 
the Council until the auditors were asked to give an explanation of what 
was meant by proper depreciation. 

Mr. W. F. ANDERSON said that Mr. Russell had made a distinct 
charge that thousands of pounds charged to capital ought to have been 
charged to revenue, and he should be given an opportunity of proving the 
charge. The reason why a portion of Mr. Bennett's salary was charged to 
capital was because it was a “structural” charge. Mr. Bennett was 
employed as a structural engineer. Parliament recognised the principle 
that when an undertaking was in process of formation it was perfectly 
legitimate to pay interest out of capital. He contended that the accounts 
as submitted were fairly stated. Exception was taken to the committee 
charging a reasonable proportion of the salaries to capital, but the principle 
had been recognised by Parliament that while a commercial undertaking 
was in process of being constructed it was perfectly right and proper to 
pay interest out of capital. 

On a division, two membera voted for the amendment, and the accounts 
were then approved. 

On the presentation of the minutes of Portsmouth Telephone 
committee on Monday, the chairman of the Telephone committee 
(Councillor Dittmann) said there were 42 call offices in the town, and 
only two persons had withdrawn their applications. 


Nelson.—Sanction to a loan of £25,000 for electric lighting 
has been obtained by the Council. 


Newport (Mon.)—The Council have applied for sanction to 
borrow £17,825 for new generating plant and the laying of new 
feeders and cables. 


North Metropolitan Tramways.— Trial runs are being made 
on the electric tramways from Finsbury Park to Wood Green, and 
&'so from Finsbury Park to Seven Sisters Station on the Edinonton 


Seal. 


section of the Metropolitan Electric Tramways Co.’s newly electri- 
fied system in the north of London. These trial runs are, however, 
only of special cars," to give the motormen the opportunity of 
acquainting themselves with the route. The Board of Trade inspec- 
tion is due to be made in a few days, and it is anticipated that 
regular traffic will commence next week between the two points 
above indicated (Finsbury Park to Wood Green and Finsbury Park 
to Seven Sisters Station). 


North Wales Electric Power and Traction Scheme.—We 
are informed that the 10,000 H. . hydraulic station is well under. 
way, and 18 miles of new railway line are in course of constructiong 
The pipe line and dam works are in full swing, and it is expecte 
that current will be ready by the end of the year. A consider- 
able portion of the 10,000 H.P. to form the first installation has 
been already booked. The whole contract, including the supply 
of six 1,000kw. 10,000-volt turbo-alternators, 10 250 R. p. loco- 
motives, the whole of the rolling stock for the new line, the com- 
plete erection of the hydraulic works, transformer stations and over 
100 miles of high-tension transmission lines is being proceeded with 
by the sole contractors, Bruce Peebles & Co. | 


Northampton Institute.— The annual dinner of the day students 
of the Northampton Institute took place on Friday last at Ander- 
ton's Hotel, Fleet-street, London. The chair was taken by one of 
the students (Mr. W. Stanley Lonsdale‘, and among the guests 
present were the principal (Dr. R. M. Walmsley), Dr. C. V. Drys- 
dale, Mr. C. E. Larard, Mr. S. Field, with their respective senior 
lecturers and assistants, numbering altogether 42. After dinner an 
excellent programme was gone through, toasts and musical items 
being interposed. In reply to the toast of The Institute," the 
principal gave some good advice to the leaving students, especially 
as to what could 1 in works by practical men. Dr. Drys- 
dale, replying for the electrical department, corroborated Dr. 
Walmsley's remarks, and made some humorous allusions to the 
* Self induction and Resistance of students. Mr. Larard, for the 
mechanical department, also made a humorous speech, and Mr. 
Field, in replying for the chemical department, pointed out the 
importance to the engineer of a good knowledge of electro and 
metallurgical chemistry. The students themselves contributed 
naturally to the musical side of an enjoyable function. 


Oalton Broad (No folk) .— The Council have decided to obtain a 
report on electric lighting. The Council’s order will probably be 
taken over by the Oulton Broad Electricity Co. 


Perth.—Attempts are being made to revive a scheme (estimated 
to cost £17,000) to construct an electric tramway from Scone-road 
to Kinnoull Hill, about 14 miles. The line would be constructe 1 
entirely on Lord Kinnoull's land. 

The municipal authorities who have acquire 1 the local tramways 
are experimenting with a petrol car. 


Poplar (London).—The Electricity committee have provisionally 
accepted an offer of a freehold site in Elinga-place, Wick-lane, for the 
proposed northern sub-station at £1,400. It is recommended that 
the credit balance of £4,474. 2s. 9d. on the past year’s working be 
carried to reserve. 


Portland (U.. A.) One of the most complete electric railways in 
this country is owned by the Oregon Water Power & Railway Co. 
It is 67 miles long, standard gauge, 56lb. rails, and carries both 
freight and passengers. The terminus at Portland is a large wharf 
where deep-sea vessels can discharge and load. The freight equip- 
ment includes six motors of 800 H.P., 76 flat cars, 10 box cars, and 
4:55 foot combination passenger and express cars, having capacities 
ranging from 30,000lb. to 50,000lb., and all equipped with patent 
couplers and air-brakes. In addition there is a passenger car 
equipment of 21 cars and 12 trailers. The company is erecting a 
power plant on the Clackamas River, and expects to supply 
10,000 H. P. of electric power. 54 miles of electric tramlines have 
been added during the year to the systems in Portland and vicinity, 
the total mileage now being 163 miles. 

Portsmouth.—The Tramways committee have applied for sanc- 
tion to a further loan of £23,882, to meet excess in contracts executed 
and to defray cost of laying high-tension main, &, for supplying 
current to the Horndean light railway. 

Presentation.—Last week Mr. F. W. Taylor, Reading district 
manager of the National Telephone Co., was presented by the local 
staff with a silver tea service, on the occasion of his leaving to take 
up the post of district manager at Brighton. Mr. Taylor will be 
succeeded by Mr. J. Sinclair Terras. 


Rating Appeals.—At Liverpool County Sessions on Tuesday 4 
number of rating appeals were mentioned in which the New St. 
Helens Tramways Co. were appellants, and the Assessment com- 
mittee of St. Helens Union respondents. 

Mr. Greer, representing appellante, said that the appeals had resulted 
ia a case going to the High Court. That case had been decided with the 
result that the gross assessment had been reduced from £3,165 to £1,500, 
and the net assessment from £2,110 to £1,000. The amount which had 
been overpaid in the meantime while that case had bern pending would 
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be repaid to appellants. In the case of ctker portions of the tramway 
equipment against the as:eesments of which th» company had appealed, 
the amounts had been reduced as follows: — Eccleston, from £420 e to 
£200, and £280 net to £155 ; Whiston, frem £280 gross to £154, and 
£187 net to £80 ; Prescot from £146 gross t» £69, and £97 net to £46 ; 
Rainbill, from £284 gross to £135, and £190 net to £90. 


Raworth's Traction Patents.—The New South Wales Railway 
Commissioners have decided to make a trial of the automatic 
regenerative system of control under the supervision of Mr. 
Oswald Haes. 


.— On the recommendation of the engineer and manager 
of the Corporation tramways (Mr. W. Binns), the Council have 
decided to introduce a system of parcels delivery on the tramways. 


St. Pancras (London).—The Electricity committee recommend 
that private consumers of electric current for lighting be given the 
obtion of a flat rate of 4d. or the maximum demand system at 6d. 
and 11d., and that current for motors be charged at 1d. per unit. 


Salford.—The report of the borough electrical engineer (Mr. 
C. D. Taite) states that during the year ended March the whole of 
the machinery installed had been taken over from the contractors. 

The driving of the air pumps by spur gearing baving been found 
unsatisfactory, five of the gears were replaced—two by chains and three 
by ropes -all of which are satisfactory and practically noiseless. The 
maximum lighting load was 1,800kw. and the maximum traction load 
1,400kw. By reducing the quantity of air admitted to the boiler furnaces 
and by working with thicker fires an increase of from 6 to 8 per cent, 
evaporation per pound of coal has been effected (equal to a saving of 
£450 per annum), the attention required by the fires has been diminished, 
and it has been found possible to use one boiler less than formerly at 
times of maximum load. With the exception of the Newcastle-on-Tyne Co. 
there is no other undertaking which shows a lower cost of coal per unit 
sold than that now reached at Salford—viz., O. 225d. Considerable damage 
(covered by insurance) was done to the traction switchboard by fire last 
January (continues the report) and this was made good by the Corporation’s 
own employés. Two three-wire reversible boosters have been installed at 
Frederick-road sub-station with excellent results, having since December 
taken the peak load nightly, thus further relieving the boilers and per- 
mitting the plant to be shut down several hours nightly and on Sundays. 
7,3215ds. of new distributing mains have been laid. 156 new consumers 
(equal to 19,009 8 c p. lamps) have been connected to the mains and 
997 R. p. in motors. Contracts have been entered into for the supply 
of current to about 600 R. p. of motors for the Broughton Copper Co., 
and for the supply of current for power purposes equal to about 
3,000 E. p., as well as for supply for lighting st the Manchester Ship 
Canal Co.'8 new dock. The demands at this dock will, it is estimated, 
amount to not less than 12 million units per annum at the end 
of five years. There are now 105 motors on hire, equal to 
954 B. RH. P. (against 39 and 336 B. R. P. last year). The total capital 
expenditure is £530,416. 18s. 1d., an increase of £42,738. 11s. 2d. for the 
year. The receipts were £66,813 (against £45,224), the working costs 
£23,952 (against £21,179), and the es arn charges £31,085 (against 
£26,439), leaving net profit £11,774, of which £8,000 has been p to 
depreciation and reserve, £2,394 applied to meeting debit balance from 
previous year, and £1,380 goes to reduction of rates. Only three towns 
have shown lower generation costs than those incurred at Salferd 
(0579d. and 0°75d. per unit sold respectively). 8,735,174 units were 
generated (against 5,804,861) ; 1,140,244 of these were supplied to private 
consumers for lighting (against 908,354) and 911,286 for power (against 
334,507). 179,082 were used for street lighting (against 150,328) and 
5,251,055 supplied to tramways (against 3,370,434). There are 870 
private consumers (against 714) with the equivalent of 109,582 8 c p. 
lamps (against 90,573), and 2,002 H.P. of motors connected (against 
1,005 H. p.). The load-factor was 26:6 (agains! 21:9), and the maximum 
load was 3,200kw. (against 2,490kw.). 


Salford-Bury Tramways.—The Salford and Bury Tramways 
committees have arranged terms for mutual running powers over 
their respective tramway systems. 


Sheffield.— On Wednesday the chairman of the Tramways com- 
‘mitted (Ald. Clegg) made a statement as to the tramway accounts 
for the past year. 

The Ines 2 56,812,049 passengers in 1902-5, and last year 
61,450,993, an increase of 4,638,944. Last year's receipts were £216,508, 
this year they were £235,981, an increase of £19,623, or over 93d jper car- 
mile run, against about 104d. the previous year. Working expenses were 
last year £144,351, or 664d. per car-mile run, and for the previous year 
£156,402, or 64d. per car-mile, a decrease of £5,540. Working expenses 
were gradually being reduced, as in 1900 they were 109d. per car-mile. 
Since the tramways became Corporation property they bad handed over 
£50,620 to relief of rates, and had given away about 58,C00 tickets to philan- 
thropic, medical and nursing instituti ns, and had also frequently granted 
free cars to take children from the slun s into the country. The gio:s profit 
for the year was £79,578. 17s. 8d., against £71,957. 8». 9d., and, after 
deducting interest and sinking fund, the net profit was £27,509. Repairs 
to track, which the previ.us year were £3,400, had gone up to £8,500. He 
suggested the desirability in the near fu'ure, of the tramways department 
taking the track paving under their own control to avoid difficulties of over- 
‘lapping, and of adjustment of charges between tke tramways department 
and the Highway committee. The problem of dry seats had, he 
thought, been solved by the covered double-decked cars, 30 of which 


were already in use and 42 more were on «rcer. These cars hed, on an 
averege, earned £l a week more than th e crdinary double-decker. In 
regard to suggested extensions he sugge sted the desirability of experi- 
menting with motor omnibuses to cultiv ate the traffic frem points near 
the termini in various outlying districta. The cost of motor omnibuses 
would be from £950 to £1,000 each, and working expenses atout double 
those of electric traction, 80 that some charge would have to be made for 
motor omnibuees. The accumulated sur plus to date was £143,369. 18. 8d., 
and the present net available surplus about £51,000. 


South Shields.—Correction—An error occurred in our note on 
p. 498, last issue, in regard to the net profit of the electricity under- 
taking. Instead of the total net profit being £1,303. 16s. 8d., this 
should have been stated as £1,603. 16s. 8d. from which £800 was 
carried to district rate fund and the balance to reserve. i 


Spain — During the temporary sojourn of the Spanish Court at 
San Sebastian the Inter-urban Telephone Co. has established a 
special service for the rapid transmission of telephonicgrams, 
representing a combined use of stenography and typewriting 
machıne. This special arrangement has already been adopted 
at Madrid, Viteria, Bilbao, San Sebastian, Pamplona and Zaragoza 
with good results. 


Spennymoor.—The Council have accepted the tender of the 
Northern Counties Electricity Supply Co. for the electric lighting 
of the district at £2. 7s. 6d. per 16 c.p. lamp per annum. 


Stockton-on- Tees. The question of extending the electric light- 
ing mains to, Hartburn, Norton and Eaglescliff has been referred to 
the borough electrical engineer (Mr. J. J. Smith) for report. 


Sunderland.—Tenders for additional plant for the electricity 
department were submitted to the Electricity and Lighting com- 
mittee last week. The tenders from German firms were stated to 
be lower than those from Britlsh manufacturers. With a view to 
coming to terms with one of the home tenderers, the tenders were 
referred back. 


Swansea.—Electric current was supplied for the first time to 
the Port Tennant district last week. 


. Taunton.—At Monday's Council meeting the borough electrical 
engineer (Mr. E. B. Thornhill) and the chairman of the Electric 
Light committee (Ald. Potter) presented a report upon a system of 
fire alarms estimated to cost £150, with £10 for annual upkeep. 


Tramway Award.—The arbitrator appointed to determine the 
purchase price of the Bury, Rochdale and Oldham Tramways, 
which are being acquired by the local authorities through whose 
districts the lines run, has issued his award at £159,075. 


Tramways in the Black Country.—A conference relating to 
the tramways in the Black Country took place at Birmingham last 
week between representatives of the British Electric Traction Co. 
(Mr. E. Garcke» Mr. J. A. Lycett) and the municipal authorities of 
Dudley, Tipton, Coseley, Wednesbury, &c. The principal subjects 
for discussion were the stoppage since June 15 of the tramways 
between Dudley and Wednesbury and Wednesbury and Darlaston 
and the reconstruction of the lines for electric traction 


Wakefield.—The total capital expenditure of the electricity 
department to March last was £58,722. 19s, an increase of 
£6,779. 2s. 2d. for the year to that date. 

Income included £7,287. 16s. from private consumers, £842. 7s. 10d. for 
public lighting, miscellaneous receipts bringing the total to £8,419. 6s. 
(against £6,669 in previous year). Generation expenses were £1,865. le. 9d., 
management expenses £375, 78. 7d., and special charges £559. 12s. 11d., 
other items bringing the total to £3,195. le. 8d, leaving grcss profit 
£5,224. 3e. 4d. Interest snd sinking fund absorbed £3,330. 4s. 10d., 
leaving net profit £1,803. 188. 6d. Adding to this £1,480. 2s. unappro- 
priated at March, 1903, the total surplus is £3,374. Os. Od. 742,266 uniis 
were generated (against 544,107 in previous year), and 672,722 sold 
(against 489,455). There are 435 private consumers, with the equivalent 
of 36,715 8 c p. lamps (against 377 and 29,433) and 40 motors conrected 
of an aggregate of 282 n.p. The maximum load demanded was 610kw. 
(against 496kw.). The works costs were 0°69d. per unit (sgainst 0°80d.), 
and the total costs l'02d. (against 1:25d.). A Lancashire boiler, Bennis 
stoker and surface-condensing plant were added to tke plant during the 


year. The new 700 H.P. generator, for which the foundations are being 


prepared, will bring the total capacity of the works to 2,650 n.r. The 
charge for current to private consumers for lighting has been reduced 
from 44d. to 4d., and meter rents have been abolished. Nernst lam! s 
have been tried, and are reported as giving the same candle.power as 
electric incandescents at less than one-third the cost. 

The city electrical engineer claims that the cost per unit for production 
at Wakefield is lower than has ever been shown by any other undertak- 
ing with the same output and without a traction load. 

Walsall.—The Electricity committee has fixed the charge for 
electric energy for traction at ljd. per unit as from Ist inst., 
compared with 9d. hitherto. 

The chairman of the Electricity committee (Ald. W. Brownhill) stated, 
at the Council meeting on Monday, that the price agreed upon was noteso 
low as the Tramways committee desired it to be, but the Electricity com- 
mittee felt it would not be fair for them to conduct the undertaking on 
lines which would not yield a fair profit, and the reduced charge would be 
lower than that fixed in 33 of the great towns of the country. While, 
however, last year the Electricity committee generated 400,000 or 500,000 
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units, this year they would generate 1,100,000 or 1,200,000 uni's, and, 
although last year the profit made was only £350 on a capital of £78,000, 
the working of the tramways had so reduced expenses that the Elec ricity 
committee decided on the reduction stated as a measure of justice. 

The committee's recommendation was approved. 


Warrington.—An extension of time for constructing the Pad- 
gate-lane and Manchester-road tramways has been applied for by 
the Council. 


West Ham (London).—On Tuesday the electrical engineer (Mr. 
Bullock) presented a report showing the financial result of supply- 
ing electric current to the municipal artisans’ dwellings in the district. 

Altogether 282 tenements are connected with the mains, and the average 
price per unit obtained was 4:87d. The total revenue for the past year 
was £246. 4s. 7d. The expenditure for lamp renéwals, wages, reading, 
fixing and removing meters, &c., amoun to £97. 3s. 7d., leaving 
£149. 1s. to meet capital charges, generating costs, &c. 13,522 units 
were consumed, which, at cost price (2:74d. per unit), came to £154. 7s. 6d., 
leaving a loss of £5. 6s. 6d. It was resolved to continue the supply at 
present rates for 12 months. 

In regard to complaints as to emission of black smoke from the gene- 
rating station, Mr. Bullock reported that the three principal factors which 
determine the quality of smoke are (a) the class of fuel used, (b) the type 
of boiler and (c) the method of firing. With regard to fuel, the depart- 
ment was now using Powell Duffreyn Welsh washed nuts at 14s. 9d. per 
ton. If they used a large Welsh coal, costing 18s. to 22s. per ton, that 
would add largely to fuel costs owing to the present coal hoppers being 
constructed to deal with small coal. By a costly structural alteration the 
hoppers could be arranged to deal with large Welsh coal. The type of 
boiler installed at the station when fired by hand was notoriously a 
smoky one. All the boilers at present installed at Canning Town were 
hand fired. The remedy he proposed was the adoption of a mechanical 
under-feed stoker. The first cost would be about £370 per boiler. The 
proposal to adopt a mechanical under-feed stoker was agreed to by the 
Council. 

The electrical engineer further reported that a draft agreement bad 
been come to with the Thames Ironworks Co., the company agreeing to 
take a minimum of 250,000 units per annum, increasing to a maximum 
of 500,000. The estimated cost of laying cable was £488. The draft 
agreement was approved and the estimated expenditure sanctioned. 


Westhoughton.—The Council have decided to take immediate 
steps to formulate an electric lighting scheme, and offers to lease 
the order are being considered. 


Willesden (London). A special meeting of the Council was held 
on Monday to consider the report of a special committee as to the 
management of the electricity undertaking. 

The chairman of the Council (Mr. Ssxton) moved the adoption of the 
report and said that in January a letter was received from the N.rth 
Metropolitan Electric Power Supply Co. inquiring whether arrangements 
could be made with the Council whereby the electrical engineer (Mr. E. T. 
Ruthven-Murray) should continue in charge of the power station, the 
company paying to th» Council a proportion of the engineer's remuneration. 
It was agreed by the Council that Mr. Murray take temporary charge of 
the station as requested. In May the company proposed that Mr. Murray 
should be appointed engineer to the company, and should be at liberty to 
advisa the Council in a consultative capacity, at any rate for the term 
during which the company has made itself responsible for any deficiency 
which the Council may have in working. The committee had finally 
decided to submit the fol'owing resolution as a recommendation :— 
„That the Council, in the event of the company appointing Mr. Murray 
as their electrical engineer, agree to their suggestion that he should act 
for the Council in a conaultative capacity on terms to be arranged." 

Mr. PiINKHAM, chairman of the Electricity committee, sail that although 
they had sold portion of the undertaking, they had s'ill int«reasts to the 
amount of £60,009 or £70,000. It was essential for the well-keing of the 
concern that a hold should be retained upon the services of the originator 
of the scheme. | 

Opposition was offered to the recommendation, but the c.mmitlee's 
report and recommendation were ultimately adopted by 10 votes to 6. 

Mr. PINKHAM then moved that Mr. Murray's remuneration as consultative 
engineer be fixed at £300 per annum, and that his appointment be for 
three years. 

This proposal caused considerable discussion, but ultimately was carried 
by 9 votes to 6. 


Wireless Telegraphy.—Reuter’s Agency states that the reason 
given for the rejection, by the Argentine Government of the Mar- 
coni Company's proposal to erect & radiographic station in the 
Republic is that the Government considers the terms proposed by 
the company too high, and that the Technical department of the 
Argentine telegraph service advised the rejection of the proposals 
on the ground that the benefit derived from the station would not 
compensate for the cost of its installation. 

It is stated that a wireless telegraph station is to be erected on 
the summit of Mont Blane, the Marconi system having been 
selected for the purpose. 


Wolverhampton.—At Monday's Council meeting Mr. Gough 
Allen moved the adoption of the report of the Electric Lighting 
eommittee for the past year, which states that there has bcen & 
gross profit of £11,495. 7s., out of which interest (£3,839. 1s. 6d. 


nct) and sinking fund (£4,881. 1s. 3d.) have been met, leaving. 


£2,775, 4s. 3d. net profit. 
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This result has been attained notwithstandiog substantial reductions in 
price of current, the reduction for street lighting alone accounting for a 
diminution of £1,400 in revenue. The cost of production and distribution 
was lees than in the previous year, though the output had increased by 
over 21 per cent. There are 739 private consumera, with the equivalent of 
64,582 8 c.p. lamps connected, compired with 655 and 51,578 respectively 
in the previous year. Toe output for motive power has increased by 55 
per cent. The report was adopted. 

Ald. Mander moved the adopti-«n of the Tramway commi*tee's report, 
and Ald. Craddo:k, in se:onding, praised the Loraia surface-contact 
system adopted at Wolverhampton, and expressed tha opinion that by 
next July the loas iucurred on the horae traction system would be wiped 
off. They could not, of cour-e, expect to make a large profit on a new 
system which had not yet been properly developed. The report was 
adopted by 15 votes to 8. 


Yarmouth.—The Tramways committee have been authorised to 
construct an additional electric tramway at a cost of £2,200. 


Outing.—Tunbridge Wells electricity works employés had their 
annual outing &t Eastbourne last week. Mr. Horace Boot (borough 
electrical engineer) presided at the dinner at the Continental Hotel. 
Mr. J. K. Brydges (borough electrical engineer of Eastbourne) was 
present. Mr. Boot praised the loyalty and industry of his assistants 
and Mr. A. R. Walter (mains foreman) acknowledged the compli- 
enn The visitors inspected Eastbourne electricity works before 
eaving. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Hackney (London) Guardians invite tenders for fitting up a system 
of electric fire alarm bells at their Homerton establishments. Forms 
of tender, &c. (prepared by Mr. W.A. Finch, architect, 76, Finsbury- 
pavement, London, E.C.), can be obtained from the clerk, Mr. Frank 
R. Coles, Sidney-road, Homerton, N.E., to whom tenders by 2 p.m. 
July 27. See advertisement. 


The Lighting Committee of Islington (London) Borough Council 
invite tenders for supply of a 25 B. H.P. single-phase 50-period 
200-volt alternating-current motor with all starting gear, &c., com- 
plete, and for the supply of three sets of tail-rods and bearings for 
1,000 B.H.P. engines. Specifications, &c., from the borough elec. 
trical engineer (Mr. Albert Gay), 50, Eden-grove, Holloway. 
Tenders to the town clerk (Mr. Wm. F. Dewey), Town Hall, Up per- 
street, N., by noon July 27. See also advertisement. 

Rochdale Corporation invite tenders for supply and erection of 
two steam turbines direct-connected to two three-phase alternators, 
or for alternators connected to high-speed triple expansion engines ; 
also for one motor-driven three-phase alternator. Tenders by 
18th inst. to the town clerk (Mr. James Leach), Town Hall, Rochdale. 

Rochdale Corporation also invite tenders by noon 18th inst. for 
extension of engine room at electricity works. 

Metropolitan Asylums Board invite tenders for the installation of 
fire alarms at Darenth Asylum, Dartford, and for telephones at 
the Eastern Hospital, Homerton, and the Western Hospital, 
Fulham. Tenders by 10 a.m. 20th inst. 

St. Pancras (London) Council invite tenders for main switch- 
board at King's-road power house. Tenders to the deputy town 
clerk Mr. H. T. Richards), Town Hall, Pancras-road, N.W., by noon 
July 19. 


Wigan Corporation invite tenders for hand reversible three-wire 
battery booster and switchboard, compound-wound double: field 
balancer and cables. "Tenders to town clerk (Mr. Harold Jevons) 
by noon 19th inst. 

Walthamstow District Council invite tenders for supply, delivery 
and laying of cables, troughing, boxes, &c., for two vears. "Tenders. 
to the clerk (Mr. C. Sydney Watson) by 5 p.m. 22nd inst. 

Wimbledon Council require tenders by 10 a.m. on 25th inst. for 
extensions to the present refuso destructor adjoining their electricity 
works. 

Lincoln Corporation want tenders by 10 am. 18th inst. for 
traction switchboard and tramway feeder cables. 


Dublin Corporation invite tenders for 19 months' supply of 
machinery oils for their electricity works. "Tenders by noon July 22. 


Finchley District Council require tenders by 5 p.m. 22nd inst 
for supply of Welsh coal to the electricity works. 

Exeter Corporation invite tenders by noon 80th inst. for the 
erection of a car depot. 

Salford Corporation invite tenders by July 23 for wiring 
Pendleton Town Hall. 

Preston Corporation invite tenders by 18th inst. for machine 
tools for their tramway power station. 

The Deputy Postmaster-General, Hobart, Tasmania, will receive 
tenders until noon Sept. 80 for supply and delivery at Hobart of a 
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multiple metallic branching switchboard. Tenderers must state 
the country in which the switchboard will be manufactured. 
Specifications, conditions, &c., can be obtained from the General 
Post Offices at Hobart, Melbourne, Sydney, Adelaide, Brisbane and 
Perth. 


TENDERS RECEIVED AND ACOEPTED. 


St. Pancras (London) Council received nine tenders from eight 
firms for the supply of cables, and recommended that the lowest 
(that of Messrs. W. F. Dennis & Co.) at £800. 15s. 6d. be accepted. 
At the Council meeting on Wednesday Mr. Kibblewhite moved 
that the lowest British tender (Callender's Co.) be accepted. A 
long discussion ensued, and ultimately the committee’s recom- 
mendation was adopted by 25 votes to 21. 


Hackney (London) Borough Council are recommended to accept 
the tender of the British Insulated & Helsby Cables (Ltd.) for elec- 
tricity supply mains at £8,749. 13s. 8d. There were seven tenders, 
varying from £8,713. 15s. 1d. to £9,820. 14s. 11d. 

Hornsey (London) Council have accepted the following tenders : 

Isaac Storey & Sons, condersing plant, £1,813. 10s. 

Klein Engineering Co., water cooling apparatus, £500. 12s. 

Po Spencer (Ltd.) pipe work and valves with '' Baker " oil separator, 
£1,024. 

Masson, Scott & Co., water eoftening and purifying apparatus, £544. 85. 

Ferranti Limited, switchboards, £1,243. 19s. 

East Ham District Council have accepted the tender of W. J. 
Fryer & Co. for wiring the new Technical College, Barking-road, at 
£679. 

West Ham Corporation has accepted the tender of Fowler Bros. 
to paint 165 incandescent lamp posts for £10. 6s. 3d., and 40 arc 
lamp posts for £13. 

London County Council have accepted the tender of the Alliance 
Electrical Co. for the installation of the electric light at Poplar 
Technical Institute at £666. 

Hackney (London) Borough Council have placed an order with 
Reavell & Co. for an air compressor (with B.T.-H motor) at 
£83. 9s. 6d. 

Colchester Corporation have placed an order with Davey, Paxman 
& Co. for one 550 H.P. Peache steam engine at £1,320, and with 
W. 'T. Henley's Telegraph Works Co. for cables at £1,369. 10s. 

St. Pancras (London) Council received 14 tenders for carbons, 
varying from £229. Os, 6d. to £366. Ils. 5d., and the lowest, that of 
Veritys Limited, was accepted. l 

Burslem Council have accepted tenders for electric lighting plant 
amounting to £15,671. The tender of Heenan & Froude for a 
refuse destructor at £3,095 has also been accepted. 

West Ham Borough Council received 80 tenders, varying from 
£320 to £960. 10s., for wiring and fitting up the West Ham Park 
elementary schools for electric lighting, and the lowest (that of the 
District Electric Co.) was accepted. 


BUSINESS NOTIOB. 


The address of the Hunter Electric Candle Co. (Ltd.) was given 
in our last issue (p. 502) as 17, Newman-street, Oxford-street, 
London, W. The number should have been 77, Newman-strect. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The report of the senior official receiver (Mr. G. S. Barnes) upon 
the affairs of the Automatic Telephone Co. (1903), Ltd., states that 
the company was registered on Jan. 10, 1903, as a reconstruction of 
the Automatic Telephone Co. (Ltd.), formed in July, 1897, as a 
reconstruction of the Apostoloff Automatic Telephone Parent Synd. 


(Ltd.), which was promoted in November, 1895, by Mr. Max Mar- | 


gowski to acquire the invention of Mr. S. B. Apostoloff for an 
automatic telephone.exchange. , 

The nominal capital was £10,000 in 400,00) 6d. shares. The nominal 
capital of the Automatic Telephone Co was £1:0,000 in 5s. sbares, and in 
the case of the 1903 company the nominal capital was £100.000 in 47,940 
preference and 752,069 crdiosry shares of 2a. 6d. eacb. Tte plant and 
machinery were eractel by M-. Margowski at Greenwich, and on the 
winding-up order being made, Mrz. Margowski claimed to be in possessi n 
of the machinery under a mortgage. Tae company's rights in a tool 
holder and an electric chuck invented by Mr. Margoweki are returned at 
£1,100, and the company's half-share in an improved portable electric. 
ventilating fan is valued at £3,000. Tne Apostoloff patents are not 
included as assets, as most of them have lapsed. Other assets total 
£4,183. 123. 6d. Unsecured debts amount to £275, so that a surplus of 
£3,899 in assets over liabilities is shown, but the account with the con- 
tributories shows a deficiency of £10,051. Mr. Barnes states that he will 
probably apply for an order for a public examination. 


The first meeting of creditors of Henry Binko, electrical engineer, 
&c., 84, Leadenhall-street, London, E.C., was held last week. 
Liabilities £4,914. 1s. 5d., £4,515. 9s. 5d. expected to rank, with an 
estimated surplus of £9,008. 12s. 3d. 

Debtor began business as an electrical engineer 35 years ago, with 
£2,000 capital. For the past 20 years he has carried on business at 


34, Leadenball-atreet, and at one time traded in partnership with anotl er 
under the style of Binko, Ridsdale & Co. (Ltd.), lamp and fittings makers. 
That company was wound up. He bas failed on two previous occasions, 
and attributes his present position to financing two companies of which ha 
was a director. His assets included a claim for £10,000 against one of the 
companies. 

The meeting was adjourned until 98th inst. pending the hearing of 
an action to which debtor is a party. Debtor, if successful in this 
action, considers he will be in & position to pay his liabilities in full. 


The liquidator (Mr. Brougham, Carey-street, London, W.C.), in 
the winding up of the Electric Lamp Regenerating Co. (Ltd.) has 
been released. 


The Electric Extension Co. (Ltd.) is to be wound up voluntaril y 
and Mr. C. E. Ruckley has been appointed liquidator. 


— — eee Cee 


Meters for Sale. Dundee Town Council are prepared to receive 
tenders for the purchase of Ferranti continuous-current meters. 
The meters can be seen and full particulars obtained of the city 
electrical and tramways engineer (Mr. H. Richardson’, Dudhope 
Crescent-road, Dundee, to whom tenders. See also advertisement. 


Sale by Treaty.— Messrs. Wheatley Kirk, Price & Co., 46, Wat- 
ling-street, London, E.C., have for sale by private treaty the works, 
rouds, lands and water power owned by the Royal Ballincollig 
Gunpowder Factories, which it has been decided to close. The 
waters of the River Lee give a reliable 400 R. p. continuously. Some 
further particulars will be found in an advertisement on another page. 


Plant for Sale.—A small electric lighting plant suitable for a 
hotel or small works (including a 6 E. p. Otto gas engine, Taunton 
dynamo, &c.) is advertised for sale by Messrs. Blane and Riding, C.A., 
80, Birley-street, Blackpool. 


Two Westminster dynamos, direct coupled to two Robey engines, 
and two 16 N. H. P. boilers are for sale by R. H. Longbotham & Co. 
(Ltd.), Wakefield. See advertisement. 


A complete secondhand electric lighting plant, suitable for an 
installation of 200 lamps (14 n.r. Crossley gas engine, 70-ampere 
dynamo, switchboard, &c.), is advertised in another column. Full 
particulars from Mr. W. P. Adams, M.I.E.E., 85, Queen Victoria- 
street, London, E.C. 


To Let.—In the important business district of Tabernacle-strect, 
Finsbury, London, E.C., Messrs. B. Brampton & Co., Finsbury 
House, Finsbury-square, E.C., have to let two floors in eligible 
warehouse premises. 


Land to be Let or Sold.— Messrs. Walfords, 27, Bolton-strect, 
Piccadilly, London, have some exceptionally eligible land at Stam- 
ford, Lincs., for sale or to be let. Stamford is connected with three 


railwuy systems, and is within moderate distance of the Midland 
coalfields. 


Electric Air Coolere.—The Improved Electric Glow Lamp Co., 
7, Great Newport-street, London, W.C., are placing on the market 
a new electric thermanti 
dote (or air cooler) de- 
signed for hospitals, sick 
rooms, theatres, and 
similar places. Asshown 
in the illustration, this 
thermantidote consists of 
a square cabinet open at 
M 00 "E V both ends. At the front 

WII c is fixed a 12in. porthole 
0 fan which exhausts tho 
iMi air in the cabinet and 

iM creates an inward rush 

Ac y. | ol air at the other end. 
W. e Deer this opening is placed 
AU a rolling screen or curtain 
San ill | E 
M vn of rough coarse netting 
A I| IM ps which is revolved by fric- 
40 * tion gear run by belt or 


from the fan spindle in a 
Electric Thermantidote, or Air Cooler. 


I| e 
TIN 


In 
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trough of water, with the 
result that the air drawn 
in and out of the cabinet 
passes through a water screen and becomes moist and cool. Scents 
or disinfectants placed in the trough will, in a few minutes, impreg- 
nate a moderate-sized house or large room. 


Oatalogues, &c.—The Electric & Ordnance Accessories Co. have 
ready a new catalogue dealing with “ Stellite ” S.D. telephones, 
especially designed for use with existing electric bells and for 
general short distance and domestic work. The S.D. telephone in 
its simplest form is u handset with receiver and transmitter and 
special speaking key. This speaking key is an important item, as 
it obviates the danger of conversations being overheard through the 
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telephone being, inadvertently or otherwise, left off the hook. With 
the Stellite instrument it is impossible for any conversation to be 
transmitted unless the speaking key is depressed. When the hand 
is removed from the handset the key automatically breaks the 
battery circuit, thus preventing the cells unnecessarily running 
down or wasting. The new list contains concise directions for 
fitting these instruments to existing bell circuits. A domestic 
instrument is also supplied without speaking key for kitchen and 
similar purposes. Numerous patterns of portable and other tele- 
phones are also listed, some of these designed for special work. 
There is described, for. instange, a. Spanialb type of intercommunica- 
tior telephone comprising the same handset as previously described. 
When the conversation is finished this handset is hung up, causing 
the selector to return to its normal position, and the instrument is 
then ready for a further call. These telephones are supplied at 
very reasonable prices, and the trade can obtain copies of the 
catalogue on application. 


The Langdon-Davies Motor Co., 101, Southwark-street, London, 
S.E., have ready two new sheets of prices of single-phase motors, 
with spur gear speed reduction attached and also with friction clutch 
attached. The spur gear gives a cheap and compact method of 
speed reduction, and the special pattern of friction clutch enables 
the load to be thrown on and off the motor as gradually as may be 
desired. In certain classes of work the friction clutch will be found 
especially advantageous. 


Amongst the new Westinghouse literature just published is circular 
B 1,070, describing and illustrating C. and C.B. types of Westing- 
house polyphase induction motors for constant speed. We have 
also received a copy of the Westinghouse Diary and Notebook, 
containing a quantity of information useful to engineers, as well as 
a section of squared paper. 


Price-list sheets of D.P. two-way knife switches have been issued 
by Ernest F. Moy (Ltd.) of Camden Town, London, N.W. 


A new list of electric cranes, winches, capstans, &c., has been 
issued by John Abbot & Co., Suffolk House, Laurence Pountney- 
hill, London, E.C. In this list are illustrations of a 10-ton fixed 
pedestal electric jib crane, a 2}-ton movable pedestal crane with 
luffing jib, a 30-cwt. portable electric jib crane with grab, and other 
machines. 


Edward G. Herbert (Ltd.), of Rosamond-street East, Manchester, 
have a catalogue ready of metal sawing machines, machine tool 
accessories, &. The list of large users of these tools comprehends 
many of the leading electrical firms of this country. 


Messrs. John J. Griffin & Sons, Sardinia-street, London, W.C., 
have sent us part 8 of their illustrated and descriptive catalogue of 
scientific apparatus. This part contains an extensive list of electrical 
appuratus and materials used in connection with experimental work, 
lectures, small installations and for purposes of amusement. Among 
the apparatus we notice a cheap line of moving coil voltmeters and 
ammeters; also some Nernst lampholders for use in projecting and 
enlarging. An addition to the catalogue is a modification of Prof. 
Elihu Thomson's electromagnet and ring apparatus for demon- 
strating electromagnetic repulsion. This instrument is arranged 
for working with continuous current, which is made pulsatory by 
an electrolytic break. The list also contains descriptions and par- 
ticulars of small transformers and motor-generators, as well as a 
set of instruments for demonstrating the phenomenon of wireless 
telegraphy. There is also a well-chosen series of mathematical 
tubles and electrical data. 


A new set of leaflets and catalogue No. 59, all relating to circuit- 
breakers, is issued by R. W. Blackwell & Co., 59, City road, 
London, E.C. 


An advance copy of the 1904 catalogue of Marsh, Son & Co., 
15, Gerrard-street, Soho, London, W., reaches us and forms a 
comprehensive list of electrical accessories, &c. Attention is called 
to the reduction in price on many of the goods listed. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from July 6 to 12, with the ports 
of destination :— 

Africa—Alexandria, £32; Cape Town, £483 (including £147 telegraph 
material); Delagoa Bay, £28; Durban, £2,842; Port Elizabeth, £79. 
Argentina.—Buenos Ayres, £218 ; Santa Cruz, £27. Australasia—Auck- 
land, £2,273; Otago, £197; Perth, £1,140 (including £22 telegraph 
material); Rockhampton, £10 ; Sydney, £717; Wellington, £497; Erazil— 
Rio Janeiro, £40. Canada — Toronto, £11. Ceylon—Colombo, £154. Chili 
---Antofagasta, £150 ; Valparaiso, £150 (telegraph apparatus). China— 
Shanghai, £25. Deninark— Copenhagen, £62. Germany—Hamburg, £170 
(telegraph material). Gibraltar, £236. Holland—Amsterdam, £190, 
Hong, Kong, £27. India—Bombay, £334; Calcutta, £1,796. Mezico— 
Vera Cruz, £198. Norway—Christiana, £70. Russia—St. Petersburg, 
£755 (including £85 telegraph material). U.S.4.—New York, £20. 
Total £12,931, against £18,952 in the corresponding week last year 
(July 8 to 14). 


COMPANIES’ MEETINGS AND REPORTS. 
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Telegeaph Construction & Maintenance Co. (Ltd.) 


A halt-yearly general meeting of this Company was held on Tuesday, 
July 12, Sir RonkRT G. W. HERBERT, G. C. B., presiding. 

The SECRETART (Mr. E. Dickens) read the notice calling the meeting. 

The CHAIRMAN said: Gentlemen, at these balf-yearly meetings there 
is never any really important business to transact, because the accounts 
of the Compauy are made up to the end of the year. We have, perhaps, 
less to tell you in the way of news connected with the Company on the 
present occasion than on a good many recent occasions. We have not 
since we last met made any considerable contract for the construction 
or the laying of cables, and we have been taking advantage of the oppor- 
tanity afforded us by the comparative cessation of work to continue 
the renovation and re-adaptation of our factories and keeping every- 
thing in good order. We have had certain routine work—not 
inconsiderable—in the way of repairs, aud the supply of stock cable 
to telegraph companies and our ships have been employed in repair- 
ing sea cables. The whole of the ships and factories are in excellent 
condition, and we are ready for any work that may present itself at 
very short notice. We have disposed of the steamship ‘“ Britannia,” ons 
of our old ships, which we have sold to our friends, the Eastern Tele- 
graph Co., and we have entared into a contract with Messrs. Swan, 
Hunter and Wigham Richardson to build a new cable ship to rep!ace 
her and also to replace the Scotia, which, as you know, we have parted 
with. In the place of these two older vessels, we shall have one very 
efficient and all-round useful ship in the vessel which is now being built 
for us. Her tonnage will be about 1,800 tons, and our fleet will be at 
once more economical and more efficient, I think. With regard to the 
pension fund, the trustees have now got everything into thorough order. 
I &m pleased to inform you that there have been no demands as yet by 
members of the Company's staff entitled to make application to go 
upon the pension fund, and we are glad that such applications should 
be postponed as long as possible. There is no other news, and no news 
is good news. 

Mr. GIBSON said it was very pleasing to hear the statements which 
had been made by the Chairman. The Company seemed to be in a posi- 
tion to take up any business which might be tendered to them, and to be 
in a stronger position than most similar undertakings. The shareholders 
were very much indebted to all concerned for the success of past years 
and especially for the successful completion of the recent enormous con- 
tracts, which were a standing recommendation of the Company's work. 
They had not only to thank the Chairman and the Board of Directora, 
but all concerned in the management of the affairs of the Company. He 
desired to move & vote of thanks to the Chairman and Directors, the 
Manager, the Secretary and the staff, so that every member might know 
that not only in the minds of the Directors but also in the minds of the 
shareholders their services were appreciated. 

Mr. HENRY ROBERTS sceonded the motion, which was carried by 
acclamation. 

The CHAIRMAN : On behalf of the Directors and the whole of the staff 
— including, of course, those who are at sea as well as those who are on 
shore—we thank Mr. Gibson for the kind and sympathetic manner in 
which he has recognised the efforts which are made to maintain this 
Company in good order, and we are much obliged to him for the terms 
in which he has included the Company's employés and staff. The fact 
wil be communicated to them, and they will be very grateful for that 
espression of goodwill from a very old shareholder. I should mention 
that we have given instructions for the payment of the usual dividend of 
9 per cent. for the half-year. 

The proceedings then terminated. 


Electric Construction Co. (Ltd.) 


The eleventh annual general meeting was held yesterday, Mr. James 
WILLIAM Bancray presiding. 

The SECRETARY (Mr. David Willock) read the notice conveaing the 
meting and the auditors’ report. 

The CHAIRMAN then said: Gentlemen, the decrease in our profits is 


. unsatisfactory, bat, on the other hand, the financial position of the Com- 


pany has greatly improved, and gives increased confidence in its future. 
‘The general outcome is, including the balance brought from last year, an 
amount of £19,167. 15s. of profits available for dividend, and your Directors 
recommend that, after paying the dividend on the preference shares, a 
dividend of 4 per cent. be paid on the ordinary shares on July 30 and £2,000 
added to the reserve fund, leaving a balance of £3,805. 3s. to be carried 
forward. The whole 4 per cent. ordinary dividend is to be paid on 
July 30, instead of one-half then and the other on January 30, as 
formerly. This change has been made in deference to the wishes of 
shareholders, but I must warn you that no interim dividend for next year 
will be paid, because we think it injudicious to pay any dividend from 
profits until the accounts made up at the end of the financial year show what 
profits have been earned. The profit and loss account shows a decrease of 
£6,643 in manufacturing profits, brought about by the excessive competition 
we have had to meet during the last year, and an increase of £103 from other 
sources. The total expenditure on the debit side of the account shows a small 
dec ease of £576. The fact is, economies had previously been carried so 
far that little scope remained for proceeding further in that direction, and 
our great aim has been to increase the output of the works, and in this 
respect we have been to some extent successful, for we have turned out a 
larger volume of work during the year than ever before. The important 
feature in the balance-sheet is the reduction of the loan from the Com- 
pany’s bankersfrom £60,000,as appeared in last year’s accounts, to £10,000 
in those now submitted, and, further, that balance has since been paid. 
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This result has been reached by selling the Company's interest in the 
Crystal Palace and District Electric Supply Co., which formed part of the 
assets of, the old Electric Construction Corporation; while the Madras 
electric tramway undertaking has been transferred to the Madras Electric 
Tramways (1904), Ltd., in consideration partly of cash and partly of 
shares. The price was fixed on the basis of last year’s tramway profits, 
which showed equal to a dividend of 5 per cent. on the shares of the new 
company, and, as this is an improving property, the Directors expect that 
this dividend will be at least maintained. Realising the two properties 
has, on balance, resulted in a loss of about £4,000, and this loss has been 
debited to the general reserve fund, reducing its amount to £30,C00. 


But to continue the policy of the last few years it is proposed to appro-. 


priate £2,000 of the profits of this year to the reserve, and thus, 
practically the reserve fund is reduced by only £2,000. As stated in the 
report, we have granted, as usual, a bonus to those of our employés who 
have given us 12 months’ good and faithful service, but at a reduced rate 
in proportion to the dividend. The bonus is based on the amount of 
the dividend. I have now dealt with the accounts, but shall be pleased 
to give further explanations, and will now offer a few remarks on the 
trade position and prospects of the Company. We have experienced 
excessive competition during the last year, especially during the 
last six months, and the competition still continues. This state- 
ment may appear somewhat vague, but I have had some figures 
prepared which will enable you to realise for yourselves the 
position of the electrical manufacturing business, These figures show 
that the prices of certain classes of electrical machinery are on an average 
40 to 50 per cent. less than they were in 1900—that is, a fall of nearly 
one-half in four years. And when I tell you that the cost of raw material 
is very little less now than it was then, you will appreciate more fully the 
skill in design and economy in processes that has enabled us to earn any 
dividend at all. The orders on hand include, amongst others, important 
contracts with the London County Council and with the Great 
Western Railway Co. for their new electrical installation at Park Royal. 
I attach much importance to this contract with the railway company 
because I have no doubt traction by electric power will be more and 
more largely adopted by railways, and I have no doubt our engineers 
will give satisfaction in this department, as they have in the past. 
If we have not had a larger share of recent railway equipments it is 
probably because several of the more important contracts have been com- 
bined with financial operations, into which we decline to enter. You will 
probably ask how long this competition is to last. I am sorry to say that 
is a question I cannot answer. I may, however, tell you that it is not 
foreign competition that has brought prices down to their present level, 
for they are now lower than any prices of Continental or American 
manufacturers quoted in this country. Within the last few years new 
factories have been established both in England and in Scotland, and 
although I look for a large development in the use of electric power, we 
must expect and be prepared for keen competition for some time. We 
are well equipped for the struggle. Our works are up to date, we spare 
no expense in adopting labour-saving machinery, we have full confidence 
in the skill of our engineers and in the zeal and ability of our employés. 
There must be a time of stress, but the fittest will survive, and I will 
only add that we mean to be of the number. I now move the adoption of 
the report and accounts. 

Mr. PHILIP E. BEACHCROFT seconded the motion. 

Mr. BALL asked whether it was the intention of the Board to retain 
the Madras shares as a permanent investment. 

The CHAIRMAN ; Not longer than the time when we can sell them at 
a fair profit. 

The motion was carried. 

The retiring Directors (Sir H. C. Mance and Mr. J. Irving Courtenay) 
were re-elected, and Messrs. James Meston & Co. were re-appointed as 
Auditors. 

A vote of thanks to the Directors terminated the proceedings. 


Electrical Power Storage Co. (Ltd.) 


The fifteenth ordinary general meeting was held yesterday (Thursday) 
under the presidency of Mr. J. InviNo COURTENAY. 

The SECRETARY (Mr. David Smith) read the notice calling the 
meeting. 

The CHAIRMAN then said: Gentlemen, itis a pleasure to me to be able 
to report good results from the past year’s working, in spite of the fact 
that the general trade of the country has been of a somewhat unsatisfac- 
tory character. We again recommend a dividend of 6 per cent., and at 
the same time further consolidate the company’s position by transferring 
£3,500 to reserve and £1,000 to contingent fund. Our capital remains 
unaltered, and while the reserves are larger by £4 500, sundry creditors 
are somewhat less. We have expended £1,459. 6s. 5d. in equipping the 
property with further plant and the latest labour-saving appliances, 
besides thoroughly maintaining the works out of revenue and providing 
£1,603. 12s. 6d. for depreciation. The stock we have on hand is 
well chosen, and in every way suitable for the company’s business. 
Sundry debtors are about £2,000 larger than at May 31, and full 
provision has been made against bad and doubtful debts. Investments 
are unaltered, and cash and bills receivable are increased by about £1,500. 
Competition has been more severe than ever, and the cutting of prices is 
a marked feature of the year’s business. We are meeting this competi- 
tion by unremitting attention to economies in production, and we have 
no auxiety as to the result. The works are very busy, and although the 
actual turnover is rather smaller than that of the previous year, the value 
of orders received is larger. This of itself is strong testimony to the 
efficiency of E. P. S. batteries, and I think, therefore, we are warranted in 
looking forward with hope and confidence to the future. Our orders 
include batteries for some 18 central stations in various parts of the 


country and abroad, amongst others being orders for Heysham, Gibraltar, 
Walsall, Haslar, Todmorden, the Metropolitan Electric Supply Co. (two 
batteries), the St. James’ and Pall Mall Electric Co., Acton, Gloucester, 
Poplar, Devonport, Tynemouth, Sunderland and Kettering. I think yu 
will agree that that is a very good list. 

At our last meeting I alluded to the sensational notioes regarding what 
was called the Edison battery. The experience of the 12 months that 
have since elapsed confirms the doubts I then expressed as to the exces- 
sive merits claimed for it. This type of battery has been given an 
extended trial in a vehicle in this country. It took up more space and 
was approximately the same weight as our own lead battery, but after a 
run of about 3,000 miles J am infoumed - that-it has been sent back-to its 
native land—-presumably because the roads and climate of the British 
Isles did not quite t uit its constitution. It is important to remember that 
no inventor in particular has a morfopoly of these accumulators with 
alkaline electrolyte. Experiments in alkaline batteries are being pushed 
on by ourselves, and we feel confident that if a successful battery is to be 
made this company will not be behind others in putting one on the market. 
During the year there has been no relaxation in our efforts towards the 
improvement of the batteries, both for traction and other purposes, and 
no trouble or expense is spared, under Mr. Butler’s supervision, in 
testing and ascertaining the value of all improvements or reputed 
improvements that are brought to our notice. Our staffs—both technical 
and commercial—are fully alive to the position, and devote their best 
energies to the work. Several alterations have also been carried out 
during the year at the Millwall works with the object of assuring greater 
comfort and health to our workmen. I now move the adoption of the 
report and accounts. 

Sir JAMES PENDER, Bart., seconded the motion, which was carried 
unanimously; and resolutions were afterwards passed re-electing the 
retiring director, Sir J. Pender, and the auditors, 

Mr. J. W. BARCLAY congratulated the directors on the satisfactory 
statement of accounts submitted. There were, he thought, very few similar 
companies to their own which would be able to present such satisfactory 
accounts. He was sure the shareholders had been deeply interested at 
what had been said with regard to the Edison battery. The conclusion 
he had arrived at from the chairman’s remarks was that there was no 
better battery than that which the company themselves were able to 
make; and he had no doubt, from what he knew of the care and 
vigilance of the management, that if anything good was going, the com- 
pany would at least know about it. He proposed a vote of thanks to the 
chairman, directors and staff. 

Col. BUTTANSHAW seconded the motion, which was carried 
unanimously. 

The CHAIRMAN having replied, the proceedings terminated. 


British Electric Traction Co. (Ltd.) 


The eighth ordinary general meeting was held on Monday, Sir CHARLES 
Rivers WILSON, G. C. M. G., C.B., presiding. 

The SECRETARY (Mr. Charles H. Dade) read the notice convening 
the meeting and the auditor’s report. 

The CHAIRMAN said: Gentlemen, it will be seen from the report 
that the accounts are given in much fuller detail than previously. The 
net profit for the year to March 31 last before paying debenture interest 
was £249,817, against £222,836 for the preceding 12 months. This 
increase in profits is entirely represented by the increased productiveness 
of our investments in the associated companies. This is a very satisfac- 
tory feature, for it is mainly in this direction that we shall have to look 
for our profits in the future. The total amount received this year, in 
respect of dividends on shares, interest on debentures, consols, loans, 
deposits, and on purchase money unpaid is £171,369, against £138,000 
last year. (The chairman then went fully into the items showing the 
net profits of the Croydon, Barrow, Brighton, Mumbles and Pontypridd 
undertakings, which are not yet worked as separate companies. The 
net surplus was £3,879.) The next item, £51,250, represents profits 
made on the sale of undertakings and sundry rights and interests to new 
or established associated companies. The following item, profit on hire 
of rolling stock and rent, is £2,305, and represents the profit from 
certain rolling stock temporarily loaned at a rental to our companies. 
Then the net profit on sales and investments has been £1,375, and the 
net profit on engineering and other services rendered was £2,941. We 
have also received £10,365 in respect of fees and commissions for pro- 
vision of office accommodation and services of staff and £2,632 for pupils, 
transfer and guarantee fees. The last credit item is the net profit on 
shares and debentures underwritten and taken up by others (£25,312). 
This is a financial profit which varies from year to year according to the 
state of the money market and the success which we have in getting 
shares and debentures of the associated companies underwritten or taken 
up by others. 

Turning to the debit side the first item is £9,371, the balance 
management and general expenses. The total expenses of administra- 
tion of the company amount to £82,095, and of this amount items aggre- 
gating £13,557 have been charged to other companies, £37,174 has been 
deducted from various branches of gross profits, and £21,992 has been 
charged to undertakings and works in progress. Deducting these items, 
the balance of £9,371 is carried to debit of profit and loss. £10,115 
has been paid for interest on loans from bankers and on moneys deposited 
with us, wehavelost £1,019 on realisation of storesand materials, and £6,925 
on undertakings not proceeded with and written off. In regard to this 
latter item, it has been our practice to write off all expenditure on Par- 
d bills, &c., which we have no reasonable hope of making pro- 
ductive ; but the fact that the amounts so written off are not irretrievably 
lost is shown by the item of £4,433 in the accounts, which represents 
éxpenditure previously written off and since recovered. Sundry losses 
(£10,607) is exceptional, and arises mainly out of the experiments which 


542 


THE ELECTRICIAN, JULY 15, 1904. 


we have thought it advisable to make in connection with the new motor 
haulage industry. It is necessary, having regard to our large interest in 
traction undertakings, that we should watch carefully all new develop- 
ments, and be prepired to adopt any methods of traction which offer 
advantages over those at present employed, and we have made sundry 
investments and experiments in connection with motor haulage 
vehicles and motor omnibuses, and these expenses have been writ- 
ten off. Superannuation fund contributions amount to £616, and 
£507 off furniture account is the usual 10 per cent. £4,575 has 
also been written off licences account, which is now-entirely wiped out. 
This money was spent on experimental work in previous years. 
After deducting these debits we have a balance of £249,817, besides 
£24,912 brought forward, making £274,730, from which has to be 
deducted interest (£63,704), against £44,165 in the preceding year, and 
preference dividend (£92,896), against £74,760. The interim ordinary 
dividend absorbed £39,990, leaving £78,138. The directors propose to pay 
a further dividend at the rate of 6 per cent. per annum on the ordinary 
shares, making 6 per cent. for the year, the net balance (£38,148. 9s. 9d.) 
to becarried forward, against £24,912. This carry forward is £13,286 larger 
. than last year, but the dividend on the ordinary shares is 2 per cent. less. 
The chief reason we have recommended the payment of a smaller 
dividend is that, although the amount received in respect of dividends 
aud interest on investments shows a satisfactory increase, there is still a 
large proportion of capital which has not yet had time to become 
revenue-earning. But great progress has been made. Weare now operating 
nearly 400 miles of tramway, light railway and omnibus routes, against 
about 200 miles five years ago. We are carrying about 220,000,000 
passengers per annum, against 55,000,000 in 1899, and our total traffic 
receipts are £1,162,000, against £315,000 in 1899. In 1899 we carried 
per route mile 255,000 passengers and the receipts were £1,455 per mile. 
For the past year the passengers were 554,000 and the receipts close on 
£3.000 per route mile. In 1899 the majority of the lines were worked by 
steam and horses, but in 1903 the majority of the lines were worked by 
electricity. (The chairman then briefly referred to the various items in 
the balance-sheet, and reviewed generally the operations of the company 
and its affiliated undertakings for the past year.) 

Ever since the formation of the company Mr. Garcke had acted not 
merely as managing director but, on behalf of thia company, as chairman 
and director to & large number of associated companies. "This was 
unavoidableat the time. Mr. Raworth, Mr. Hiltonand Mr. Madgen took seata 
at the board of the associated companies, and Mr. Raworth was appointed 
tecbnical director in 1901, and acted as chief of the inspection department, 
but resigned his position in March last, though he remains a director. 

I now only need call attention to the Superannuation Fund and the 
Friendly Society. Both these are doing extremely well. The Super- 
annuation Fund has a membership of 183, and 12 new contributing com- 
panies have joined the fund during the last year, the most important being 
the City of Birmingham Tramways Co. The total number of contributing 
companies to Dec. 31 last stood at 45, and the investments of the fund 
have risen from between £4,000 and £5,000 to between £7,000 and £8,000. 
The Friendly Society has now a membership of nearly 2,000, an increase 
of some 17 per cent. There are 28 branches at work in various parts of 
the country, and other branches are in process of formation. Theincome 
of the society is about £70 a week, and the weekly sick pay averages 
about £45 a week. 

We have felt it our duty to associate with Messrs. Smith & Co., the 
auditors, who have conducted the audit up to the present time, another 
large and important firm of auditora, in consideration of the great increase 
in the work, and we have selected Messrs. Deloitte, Dever, Griffiths & Co., 
& very eminent firm, to join Messrs. Smith in the examination of the 
accounts. I should, in conclusion, like to add that I consider the position 
of the company is very good, and that our prospects are excellent. I now 
move the adoption of the report and accounts. 

Mr. E. GARCKE seconded. | 

Mr. F. HORRIDGE: There is one matter which deserves serious con- 
sideration, and that is the amount of the dividend, The three items 
mentioned by the chairman eome to about £94,000. We must be prepared 
to see this disappear entirely, I suppose, in a year or two's time. £91,000 
is a very large sum. Will this £94,000 be counterbalanced by the further 
developments of the company's business? Until the dirctors have gone 
into this question thoroughly I would say they are not ina position which 
would justify them in declaring so high a dividend. I believe sincerely 
that the future of this company mainly and chiefly depends on the 
attitude of the directors on this point, and I see no policy more likely to 
increase the intrinsic and market value of the shares than that of making 
present sacrifices for future good. | 

Mr. LEA-SMITH : I think the sat'sfactory statement made by the 
chairman to-day is that he has arranged for all the finances of this com- 
pany. I have great confidence in this board, and although I have seen 
the price of my shares fall, I look on that as only temporary; and if the 
shareholders in this company loyally support the directors, I think the 
statement that the chairman made that our company will eventually 
become a very successful undertaking will be fully borne out. 

Mr. KITCHIN: What is being done with regard to the loss incurred on 
the Birmingham tramways ? 

The CHAIRMAN: I feel very gratified with the impression this meet- 
ing has brought to mind. I am especially pleased to see the conservative 
tone of the meeting. I am entirely with you as regards a smaller 
dividend, and I am with Mr. Horridge in what he says about a 5 per 
cent. dividend But I think we have done reasonably well. No doubt 
some of our sources of profit will not crescendo. But on the 
other hand, the more we go on with our work, and the more extensive 
becomes the electrification of the lines, the greater will become the 
resources which we shall] obtain from the associated companies, so that 
what we lose on the one hand we shall more than make up on the other. 


Mr. GARCKE: I am able to allay Mr. Kitchin's anxiety with regard to 
the Birmingham undertaking. Our interest in Birmingham and district 
consists of upwards of 90 miles of tramways and light tramways and only 
about 25 miles is inside the city of Birmingham, so the larger part of our 
undertaking is in no way affected by the municipalisation of the tramways 
within the city. The City of Birmingham Tramways Co. are making 
very ample reserves in view of the expiry of the lease. We are, of course, 
sorry that the Birmingham Corporation decided to municipalise the tram- 
ways within the city, but it is no loss in the sense in which Mr, Kitchin 
understands it. 

Mr. P. M. HANSEN, who is in this country on a visit from Auckland, 
made a statement as to the position of the Auckland electric tramways. 
Some five years ago (he said) he arrived in London and advised the British 
Electric Traction Co. to buy up the Auckland tramways undertaking, 
which was then in liquidation and unable to keep its head above water. 
They took up the scheme and bravely proceeded with it, with the result 
that they had converted an undertaking which was unable to yield 
any interest whatever upon the small capital of £40,000 into an under- 
taking which already pays interest and dividends on almost £600,000, and 
which promises very handsome returns in the future. 

The Hon. Sir C. W. Fremantle, K.C.B., was re-elected a director and 
both firms of auditors were re-appointed. A cordial vote of thanks to 
the chairman, the directors and the staff terminated the proceedings. 


. EDMUNDSON’S ELECTRICITY CORP. (LTD.)—The directors’ report states 
that including £11,733 from last year, the net profit, after payment of 
interest, is £64,405. Deducting preference dividends paid and accrued 
(£15,544) and an interim ordinary dividend at rate of 5 per cent. (£8,750) 
there remains £40,111. It is recommended tha: a final dividend on the 
ordinary shares at the rate of 9 per cent. per annum (making 7 per cent. 
for the year) be paid, to write off goodwill £5,000, add to reserve £5,437, 
leaving to be carried forward £13,923. The following central stations 
have been erected and opened since last report: On account of local 
authorities, at Surbiton, Frome and Dorking ; on account of Urban Electric 
Supply Co., at Caterham, Glossop and Berwick; on account of Isle of 
Wight Electric Light & Power Co., at Ryde. The only towns for which 
the company possesses statutory powers and which have not yet been 
dealt with are Ramsgate and Inverness. 


GREENWOOD & BATLEY (LTD).—At the meeting on Saturday, Mr. 
J. H. Wurtzburg, who presided, said the net profits were £6,800 more 
than in the previous year, and well above the average of the past five 
years. The company’s electrical department continued to make good 
progress. They were now in a position to manufacture all the component 

arts of the De Laval turbines in all sizesand varieties. The company's 

olding in the English De Laval Steam Turbine Co. (Ltd.) was represented 
by 3,004 shares of £10, but as the profits derived from the sole selling 
agency had been devoted to writing down the the value of those shares 
they stood in the books at only £21,674. Their he eae for the coming 
year were distinctly hopeful. The report was adopted, a donation of £500 
to Leeds University was authorised, and a dividend of 5 per cent. on the 
ordinary shares was declared. 


METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—An extraordinary 
general meeting has been called for the 19th inst. (1) to consider and 
confirm a resolution of the directors for the payment to holders of ordi- 
nary shares out of the profit on capital account made by the sale of the 
Marylebone undertaking of a bonus at the rate of £6 per share; (2) to 
consider a resolution for the payment to the directors of a bonus out of 
undivided profits by way of extra remuneration for special services in 
relation to the sale; (3) to consider a resolution amending clause 40 of 
the articles of association. At the same time the chairman will explain 
to the shareholders the views of the board as to the best method of 
dealing with the balance of the purchase-money. 


NATIONAL TELEPHONE CO. (LTD.)—The report of the directors for the 
half-year ended June 30 states that the income accrued amounts to 
£984,600. 83., compared with £894,583. 8s. 5d. for the corresponding 
period of 1903, an increase of £90,016. 19s. 7d. Working expenses were 
£567,071. 188. 6d., compared with £509,414, an increase of £57,657. 18s. 6d. 
The net result for the half-year (after deducting Post Office royalties, 
£90,702. 188. 7d.) is a profit balance of £326,825. 103. 11d., compared with 
£303,156. 19s. 7d. for the corresponding period of 1903, an increase 
of £23,668. lls. 4d. Rentals carried forward for unexpired terms 
of running contracts amount to £937,296. 16s. ld., compared with 
£874,383. 1s. 10d., an increase of £62,913. 14s. 3d. Out of the available 
balance of £258,286. 9s. 10d., the board recommend payment of a 
dividend £t the rate of 6 per cent. per annum on the first and second 
preference shares, of 5 per cent. per annum on the third preference shares, 
6 per cent. per annum on the preferred stock and 5 per cent. per annum 
on the deferred stock (less tax in all cases). The board also propose to 
transfer £100,000 to reserve, and to carry forward £9,369. 168. 6d. 
£394.654. 48. 9d. has been expended on capital account during the half- 
year in the erection of 19,615 additional exchange &nd private stations 
and in the construction of underground works. 


PEARSON FIRE ALARM (LTD.) — At the meeting on Tuesday the chair- 
man (Mr. W. Chamberlain, J.P.) said that, after over a year's experience 
in the working of the company, he came before them with a confidence, 
which was entirely unabated, in the future of automatic fire alarms. For 
a large part of the past year they were occupied in clearing decks for a 
new campaign. With regard to the thermostats and their systems gene. 
rally, shareholders might have heard that the company had made great 
changes, but that was not the case. The system of thermostat they had 
taken over was one of fusible metal and open and closed circuits, and it 
had worked satisfactorily. The standard system which they took over 
was still in good work, and they had no fault to find with it. It took the 


THE ELECTRICIAN, JULY 15, 1904. 


only gold medal at Earl’s Court Exhibition; but they had found it a 
system difficult of demonstration and expensive in installation; con- 
sequently, it was only suited for crowded localities, where a great many 
instruments could be grouped in one centre. They wanted something 
more flexible in their system to be able to take the instruments to any 
position and under any circumstances, Improvements had been made in 
the system by their engineers, and then they cast about for thermostats 
of a different kind. There were a great number on the market, and they 
were acquainted with most of them ; but he might say that there were 
none more efficient than, and very few which could claim equal efficiency 
for simplicity, reliability and neatness with, those which lies imported 
from Germany. They had made satisfactory 5 for the rights 
in this country, payments being by royalty only. The greatest difficult 
they bad to contend with was the innate conservatism of the Britis 
people and their dislike to new things until they had ceased to be new. 
The apathy of public authorities was to him simply amazing. In America 
fire alarms had come largely into use, and they were recognised as a valu- 
able ally by insurance houses. 


STATUTORY RETURNS, LIENS REGISTERED, &c. 


omni 


STATUTORY RETURNS. 

HARRINGTON ELECTRIC LIGHT CO. (LTD.) —In return to May 12 the 
capital is £5,000 in £1 shares, of which 3,900 shares have been taken up. 
£3,900 has been paid. Mortgages and charges, nil. 

SIEMENS BROTHERS & Co. (LTD.)—According to return to June 14 
the capital is £600,000 in 120,000 shares of £5 each, all of which have 
been taken up and paid for in full. Mortgages and charges, £150,000. 

WEST COAST OF AMERICA TELEGRAPA CO. (LTD.)—The return to 
May 17 gives capital as £132,520 in 53,008 shares of £2. 10s. each, of 
which 45,008 have been taken up. £2. 10s. per share has been called up 
on eight shares and £20 has been received. £112,500 is considered as 
paid on 45,000 shares. Mortgages and charges, £170,000. 


MORTGAGES AND CHARGES. 

CUTTING BROS. (LTD.)—£4,000 debentures, created June 20, 1904, 
charged on company's undertaking and property, present and future, 
‘neluding uncalled capital, have been registered. No trustees. 

INGLETON ELECTRIC LIGHTING & POWER CO. (LTD.)—A deben- 
ture dated June 21, 1904, to secure £600, charged on company’s 
undertaking and property, present and future, including uncalled capital 
subject to debentures dated June 22, 1900, June 31, 1901, Jan. 29 an 
Aug. 8, 1902, securing £1,200, £800, £200 and £400 respectively, has 
been registered. Holder, J. C. Walker. 


CITY NOTES. 


—— — 

MEMORANDA.—Bank rate 3 per cent. (since April 21, 1904). Price of 
silver 263d. per oz. (July 14). Consols 89$ —892 for money, 892 — 89$ 
for account; 2j per cent. annuities 89— 894 (July 14). Consols Pay Day, 
Aug. 4; Stocks and Shares Continuation Days, July 26 and Aug. 10; Ticket 
Days, July 27 and Aug. 11; Pay Day, July 28; Mining Share Carry- 
over Days, July 25 and Aug. 9. 


DIRECT UNITED STATES CABLE CO. (LTD.)—It has been resolved by 
the directors to recommend a final dividend of 3s. per share (tax free) 
yable 30th inst., making, with the three interim dividends, a total 
istribution of 3 per cent. for the 1 ended June 30. After placing 
£6,000 to reserve, about £2,168 will be carried forward. The transfer 
books will be closed from 12th to 26th inst. inclusive. 


EASTERN TELEGRAPH CO. (LTD.)—Subject to final audit, the accounts 
t how, after payment of interest on the 4 per cent. mortgage debenture 
stock, the 34 per cent. preference stock dividend to March 81, and the 
interim dividend of £1. 5s. per cent. on the ordinary stock to December 
81 last, an available balance sufficient to pay a final dividend of £1. 5s. 
per cent. and a bonus of £2 per cent. (both tax free) on the ordinary 
stock, payable 22nd inst., making 7 per cent. on that stock for the year 
ended March 31. The transfer books of the ordinary stock will be closed 
from 15th to 22nd inst. inclusive. 

ELECTRIO SUPPLY CORP. (LTD.)—The list of subscriptions for the 
issue of 46,600 ordinary shares of £5 each at par by this company closes 
to-day (Friday). 

ELECTRIC TRACTION CO. (LTD.)—The directors of this company, which 
was the promoting syndicate for constructing the Central London Railway, 
have issued a circular announcing the distribution of the company’s assets. 
The return is at the rate of £17. 5s. for each ordinary share of £10 and 
£43 for each deferred share of £1. It is expected that there will be a 
further distribution of £1 on the ordinary shares and £7 on the deferred. 
The capital of £300,000 is divided into £298,800 in ordinary £10 and 
£1,200 £1 deferred shares. 

GLOBE TELEGRAPH & TRUST CO. (LTD.)—A quarterly interim ordinary 
dividend of 2s. per share is announced. 

ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)—The share 
transfer books will be closed from 16th to 30th inst., inclusive, preparatory 
to payment of interim dividend on the ordinary and preference shares for 
the half-year ended June. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed July 20 a special settling day in £350,000 4} per cent. deben- 
ture stock of the Metropolitan Electric Tramways (Ltd.) and July 27 a 
special settling day in a further issue of 25,000 £1 fully-paid shares of 
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Marconi's Wireless Telegraph Co. (Ltd.) and have ordered the former to 
be quoted. The committee have been asked to allow £50,000 5 per cent. 
debenture stock of the Madras Electric Tramway (1904), Ltd., and 
£200,000 first mortgage debenture stock of the Urban Electric Supply 
Co. (Ltd.) to be quoted. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


AGGREGATE. 


Ine, 
Line sm | P [eb EE 
f a 0 p i or 
| S | freee.) Amount | Deo, (a) 
. & 3 3 
Aberdeen Corpora: [IIIIII ee eee eee ene 20 eo 
e eee. July 1 221 2¹ 4,088 js 
Ayr Corporation. » 9 860 | + 1; 8 2508 | - 68 
ey 0900290000 «00000090 60 2% 99 1 155 a 41 26 4,819 t 297 
*600990002 0500200090 000 9090055 ,9 1 198 eee 21 8,851 Í Dl 
Bath Electric Trams, Ltd.“ „ 6 6&2 iis 15,743 a 
Bexley District Council. » 75 aus E 
Birmingham Corporation| 9 "e| „ | i6 | sia l 
on. T] oe " " 
B Tramways Co.“ ; 9 5,798; + 661 1 5,798 |+ 661 
Blackburn Oorporation...... » 8 998 | + 118 15 14,863 P 1,110 
Blackpool ration ...... „ 7 1.149 + 58 14 12, + 
Blackpool and Fleetwood... 4 9 870 T 59 2 1,126 |- 184 
Blaokp'l8t-Anne'e&Lytham 5 7 54100 — 27 86 9,808 5. 767 
Bolton Corporation ......... |» 10 | 9,161 | + 186 15 27,874 |- 47 
Bournemouth Oorporation. » 6j 1,052; - 6 114 15,258 |+ 794 
Bradford Corporation. „ 9, 4.979 + 1.100 14 | 65,74 |+ 11,816 
righton Corporation ......, „, 10 | 13188 | + 206 | 14 18,804 |+ 406 
Brisbane Tramways .........: és ds . m is 
Bristol Trams & |,» 8| 5438; + 916| 7 | 87,657 |- 1,090 
Buenos & June 13 8,185 | + 228 | 8 96,784 + 676 
tion. . . July 9 1.024 + 172 165 15,687 {+ ,808 
Burton Corporation » 10 887 oa 414 5.000 " 
Calcutta Tramways Oo....... » 9 |R28,820 | --R4,801 ^ 2 | 298,820 ＋ 34,891 
Camborne-Redruth ......| „ 11 1) - 13; 10 1,167 |- 84 
Cardiff Corporation d 8 9| 3216] - 418 14 29,619 I+ 624 
Carlisle Tram Co. ove coe 95 9 212 = 7 | 27 5,281 i+ 809 
Oentral London way .. » 11 6,414] - 510 1 6414 '- 510 
Chatham & Dist. Lt. Ba » 7 70 | + 89 2 15,288 + 2,028 
City & South London Rly... „„ 10| 9,888 - 187; 2 4,847 |- 8l 
Cork Electric Trams Co. „ 7 611 - 76, 27 | 11998 |- 986 
Darwen Co on - dn esa as 175 —À 
Devonport & Dist. Trams 1 574 + 59 13,224 ( 9,189 
Dover Corporation. issii] » 9 271 | - 105 16 8,219 ;- 245 
Dublin & Lucan Railway.. „ 8 161 ＋ 66 1 161 * 67 
Dublin Southern A » 8 1,148 | + 19 1 6.057 |- 941 
Dublin United » 84, 188 - 2684 , 
Dudley —Stourbridge......... » 1 909 | - 88 | 96 21,825 i+ 687 
Co n 2 600% %%% 99 6 856 + 9 | eee eee 9 0 
East Ham Oouncll............ » 9 778 + 30 14 11,092 | + 2 
Gateshead & Dist. Trams...) „ 1 855, 5 96 | 23,144 -- 1,054 
2 w Corporation......... » 9 138.794 + 750 16 88,458 490 
Gravesend—Northfieet...... | » 1 288 90 26 6:97 [+ 693 
Gt. Northern & Cit Rly.... eee eee eee | "T" aes ecc 
Greenock & Port Glasgow... „ 1 688; - 52 26 | 18,€08 [+ 679 
Halifax 1 966% %% „„ „ woo 1 354 | eee 90 ! eve seo 695 
Hartlepoo ways ...... - T , 26 7,195 + 
Huddersfield . . .. „ 9 1,400 + 187 14 | 19811 '+ 760 
Hull Corporation ............ „ 9, 2181} + 500 80,600 i+ 8,576 
Ilford District Council » 9 628 | — 24 15 7,137 c 498 
Ilkeston Oorporation......... iv. 7 142 | - 60 sà . 
I ch Corporation......... » 9 664 xis 14 7,072 i 
Isle of Thanet Co. .. . „ 9| m|- 51 1 1,124 |- 51 
Kidderminster & District E 1 151 | - 16 96 8018 — 195 
Kirkcaldy Co tion ...... » 6 240 | - 28 5. 855 | ove 
ksbire Oo, 960 %% j : » 7 654 eee | 37 16.618 i ooo 
Leeds tion. .. „ 9, 6,181 | + 590 |. 16 82,668 | 5, 100 
Leicester Corporation ...... | „ 91,1338. 8 | 9007 NN 
Liverpool Oorporation ...... „ 2| 1,43 | -- 292 | 37 | 270,255 |+ 5,807 
Liverpool Overhead Bly..... „ 10 1,072 | - 46 28 8,8601 |+ 99 
*London County Coun June 25 | 18,409 | + 2,1186 | $13 | 148,602 ＋ 294,917 
westoft . . July 9 255 T 450 9,866 A 
Manchester Corporation ... » 9 13,216 + 1007 14 173,035 |+ 4,709 
Mersey Railway ............... |.» 9| 1,420] + 87 1 1,429 |- 87 
Merthyr ................ e » 1. 197 | - 14 | 26 5.101 |+ 167 
Middleton . » 1l 887 | - 88 26 8,079 i+ 85 
Nelson Corporation e. 9 129 | + 51 15 1.741 | 4- 752 
Newoastle-on-Tyne Corp.. » 93,542 + 804 1 8,042 |+ 101 
Newport (Mon.) ............... 9 542 | + 48 14 7,388 (+ 1,576 
Oldham, ton & Hyde... „ 1 516 | — 56 18,905 |- 805 
Oldham Corporation......... eee idi is x S 
Perth (W. A.) Elec. Trams. „ 8| 1,286, + 203 | 97 86,177 |+ 4,817 
Peterborough .................. , » 1 171 - 17 26 8,559 |- 174 
Poole and trict 6% %%% %. ry] 1 24 = Il | 26 7,168 bass 12 
Portamouth Corporation ... s 22 em uo fis ? 
Potteries .............. . . . | » 1; 1,868!-- 14 96 43,865 |+ 8,450 
Reading Corporation ne 677 | 5 677 
Rochdale Corporation nap dd 179 | + 14 15 2,180 187 
%% eee [T] 1 198 = 58 E 96 2,837 ey 51 
Salford tion ......... „» H 4,451 + 803 15 60274 |+ 4,993 
Sheerness ......... (—— June 99 93 | - 125 96 1,414 |- 895 
Sheffield Corporation 7 uly » 4.924 + 185 515 71,484 '+ — 9,098 
, une 8) 1,143  - 19 
Southampton Corporat n July 7 (o — 229 ya NT ^ 
B»uthend Corporation » 6 435 + t6, 14 | 4,648 |+ £51 
Southport Tramways ....| „ 1 408 | + 46 2 7,816 |t 434 
8. Staffordshire Trams. 17 1 715 — 830) 26 20,182 1,499 
Stockport Corporation...... » 8 653 + 3 14 8,483 |+ 8,580 
Sunderland Oorporation ... " ZEE is Vis ad 
Swansea Trams ............... " 1 | 69) - 4 26 18.348 |+ 797 
Taunton Trams m 4d 55 — 15 28 1,849 |- 108 
Tynemouth and District .. | ,, 1 870 - 7 26 6,865 |- 865 
de Trams Co. eet $i 6 881 + 67 | 27 , 9,883 |+ 1,704 
wallesey District Council... „ 9 850 + 75 $14 10,669 |+ 513 
AIBA $69600*00 weg Ete Eee „%„%„%%„6„ „ eee eee ee | eae ove 
Warrington Corporation.. „ 7 407 | + ul | 14 4590 |+ 109 
wee Ham 5 s 0i 7 1.106 re 19 ' 14,830 - 
eston-super-Mare ......... June 29 196 + 1, 26 1 — 6 
Wigan tion 2 6% % „65 TT TT ee \ eve [I2] 
Wolverhampton District...) July 1 433 > . 26 9,784 |- 203 
Woreester . 2i 1 856 + 171 21 0,1182 | + 2,62) 
Wrexham............ «eene „ 1 115 - 33 96 $554 |- 815 
Yorkshire Woollen District) , 1 622 + 19 2 14,964 e 6,419 
i 
(a) These comparisons are with thec — e«ponding period last year. 
* Partly electrical. ¢MinusSdays. : Minus 2 days.  *«Plus8daye § Plue 9 days 
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A qu BUSINESS, a Price : E DIVID BUSINESS 
3 pans, ji e cw WEEK TO 199 NAME. Ww a E D WEEK TO 
JUS 13 JULY 13. July JULY 18. 
a a 
High-| Lo High- cow - 
ELECTRIC HATH £5. à. est. 1 TELEPHONES. £ s. d, est. est. 
2/6 Anglo-Arg’tine Eh 50060,0076 5 —5} |415 8 April, Oct| 5% 5, 58% | Chili Telephone (fully paid, ..........+.. 5—5} 5 9 1 August —— zm 
6% Do, i Det & De eis „137 —141|4 5 O0 ms 199] 189 1| 7} | Monte Video eder Ord. [ ed vous i-1 .. .. 4- a 
5% | Auckland Elec. ate i 07 ptem (red) | 98 —100| 5 0 0 io 994 £8] | St. 6% | National Co. Pref, Stock ...... senes, | 100 —108 5 13 9 e 1 043 
67 | Barcelona Tramways Ord . . .. 74-8) | 10 8 "A eS] o $86.18 Be, BL dE EE RES Cir „| 89 —92 5 11 2 8 88 
t/0 Do. 5 Cum. TIT CCETT 9 —10 5 0 0 ee ec ee 10 68 - 6 per Cent. Cum. lst Prei. — 11 —18 4 12 4 Feb, Aug 125 oe 
Do. 477 Deb. Stock (red.) .. . ... 98 418 9 fs .. | « || 10/ % | Do. 6 per Cent. Cum. 2nd Pret. ..... 11 —13 |4 12 4 Feb, Aug | 127 2 — 
5 Do. 5 per Cent. Debs . 97 —100 5 2 0 ^3 es I 4) 5 9/6 | Do. 5 per Cent. Non-Oum. 8rd Pref... 54—f§ | 418 0 Feb, Aug | 52 Erh 
Bath Elec. Trams Pref. Ord................ 114 » " eo] MI BE. 5 * Do. Deb. Stock 84 per Cent. (red.) . 97 —$9 | 810 8 June, Dee 978 972 
Do. 57 Cum. Prei. e m n es NA 35) .. Bt Do. 4 per Cent. Deb. Stock (red.)......| 108 —105 | 8 16 2 ae t .. 
3 Electric Trams. Invest. Ord. 14—24 T oe 5 Do. Do. Prev. Certs. 35% tobepd. €4 —68 * Và ee ee 
5 Cent. Cum. Pref. 275 5 17 8 ee .* | 1 0/F3 Oriental tenses 9595555 s... TII }$—1 6 6 8 April, Oct -- | - 
per Cent, Deb. Prov. Certs. ...| 96 —101 |4 9 8 AL OE he 1| 0/7} | Do. 6 per Cent. Cum. Prei. . .. 1—1à | 6 4 6 .. 12 = 
oy ways and eee Den EE 4 2 l|FebAug | .. | -. || 5| 5/u | United River Plate . . . . e| 6 —6h |6 8 8 July. 6.2.) Css 
4% |t Iw Gan. Pref. Debs paid) eesses| 10 —104 | 816 2 T. A . 5| 2/6 | Do. 5 per Cent. Cum. Pref. . ... . 42 415 3 June, Dee 57 ͥ e 
5 es ME e: B. DE. r E —108 | 8 15 3ł| Feb Aug | .. St. 5% Do. 5 per Cent. Deb. ages aris 108 -E 4 14 4 June, Dee "s 
. 71 f. Ord. Stock ITI — ** 99 —102 4 18 6 os 993 99 ] P4 Blackhea Tord. ll. p.) p.) H1 .. — .* -^ 
D: Do. Cum. Perp. Pref. ..........| 101—1 4 12 10 s de : 1| 0/8} | Do. 77 Com. dx n 14—18 5 1 9 — —— . 
Do. ik per Conte st Mort. Debs. ...]1082—1054| 4 6 2 At 1044 |.C4 st. 44% Do. 441st Db. Stk. Prv. Cis.(rd.&con.)| 122 127 | 11 5 bo .. es 
Do. Vancouver Power Debs.............. 98 —101 4 9 1 oa bp 1016/0 | Bournemouth & Poole Elec. Sup. Ord. 114-124 | 6 8 0 T .. se 
6/0 | British Electric Traction Ord.. . . . 8 11 8 12 11 ; 91| 9 10| 4/6 | Do. 43 per Cent. Cum. Pref ............ 91—100 4 5 9 ne 23 és 
6/0 | Do. 6 per Cent. Cum. Pref. ....... ...| 104—11 | 5 9 1 Feb, Aug | 11 | 192 [| 10| 6/0 po 6% Cum. Second Pref. ........| 103—113 | 5 4 4 ak ee na 
5/0 | Do. 5 per Cent. Perpetual Debs ......) 116 —119 4 5 1 oe SLAP r Cent. Deb. Stock (red.) ...| 101 —104 | 4 6 7 * ee as 
14/8 | Do. " per Cent. 2nd mA Deb. Stock. 95 —98 — * e ors. Bromley me Lt. & Power Shares F4-6 * 5 pie on 
3/0 1 Ayres and Belgrano Ord | zx 416 0 Hn t. 44% 0. lstDebs| 100 —108 4 7 5 - I .. 
8/0 | De. a Cent. A Cum. Pret... s -53 5 4 4 in 8 5| 5/6 Hrompion — — Ord| 103—11} 4 8 11 y 113 | 11 
8/0 Do. B 9026s Sudneescnondavccnesecetee 5 — 5 9 1 Na à 5| 3/6 Do. 7 per Cent. Pre . . 104—1 8 5 1 | Mar, Sept = | e» 
5% Do, 5 Cent. Debs. RETI EETTTLLTELETPI | 105 —] & 4 12 8 me * .. b 4/0 Calcutta Electric Suppl Ord. ""* eee 7 — 1 18 4 — 78 | ee 
Bt.| 5% Do. 57 2nd Deb. Stock Prov. Certs. | 101 —104 | 4 16 6 — 102 14 St. 4% | Central Elec. Sup. Co. 47 Guar. Db. Stock 105 — 108 8 14 1 24 s 2; 
57 | Buenos Ayres Etec. Trams Co, (1901) 5| 4/0 | Charing Cross & Strand Electric Bup... 71-8 |50 0 Feb, Aug 748| 7 
5% Deb. Stk. (red.) ............... .| 94 -99 | 5 1 0 2 ci 5| 2/8 Do. per Cent. Pref. . ba—6§ |4 3 6 Feb, Aug Ei?) 5 
3/6 om er 2 7—7} 4 0 0 2s an 5| 2/8 | Do. ty Undertaking 4% Om. Pret. 47-5 | 410 0 ss E22 
44% Do. 4% ist Deb. Stock (ie ee, 105 —108 4 8 8 s N. 5 23 | Do. Do. 3 -5 e à 4$3| .. 
1/0 Cape ectric Tramways Shares LILIIIS LLI 1j—2 8 0 0 ee 1 St. 4% Do. 4 Deb. Stock (red). ee eeaweetereeee 102 —104 3 17 0 .. s ee 
4% | Central London Ordinary Stock .. — —. 6 80 — 4 6 0 June, Dec 924 | 91 5| 8/6 | Chelsea Electric Supply Ord............- 6-69 |4 16 Maren. €, €i 
4 Do. 4per vy beg Stock ...,.,...... 102 —105 | 3 17 3 * EN St. | 44% Do. 44 per Cent. Deb. Stock (red. 106 —109 4 2 6 In, Dec E T 
4 Do. Deferred Stock .. esses] 79 —52 ⁶ 417 7 * » 10 5/0 | City of London Electric Lighting ll —il} | 4 7 0 Feb, Aug | 13,3, 184 
4% | Do. 4 per Cent. Dobi.. eeezeeesbegs e 109 —111 | 818 5 id 110 106 10| % | Do. 6 per Cent. Cum. Pref. ............ 138 —14 |4 5 9 Jan, July | -- oe 
2/6 | City of Birmingham Trams.5% Cm, Prf.| 41-65 5.00 d bx St. 5% Do. 6 per Cent. Deb. Stock (red.)... . 120 —125 4 0 0 In, Dec. = es 
4% Do. 4 per Cent. 1st Mort. Debs, ...... 98 —101 | 3 19 2 . St. 44% | Do. 447 2nd Deb. Stock (red.) . . .. 101 —104 4 6 7 2d 1034 E 
.| 2% | City and South London Rly. Con. Ord.| 47 —49 | 4 16 11 Feb, Aug | 4&8 | 488 || 10| 4/0 | County of London Elec. Supply Ord...| 74-8) | 414 8 «5 13 11 
| 5% | Do. 5 per Cent. Perp. Pref. (1891) . . 198 —126 4 0 0 | Feb, Aug 12 10 6/0 | Do. 6 per Cent. Cum. Pret............... 11 —12 |5 00 Mar, Sept 118 11 
EX [| He. (1908] eiue resin ER ee 120 —128 | 4 9 2 * n St. 447 | Do. 447 Deb. Stock (all paid) peto 104 —107 | 4 4 0 T .. 
| 5 DE. TT o eid eeu iidem nerit iol 119 —122 | 4 210 v a St. 47 | Do. Second Deb. Stock Prov. Certs..| 100 —103 4 8 0 és 1013 2 
| 4 Do, 4per Cent. Perpetual Debs ...... 106 —109 | 3 18 5 | May, Nov | - St. 57 | Elec. Ltg. & Trac. Co. cf Aust. 5% Debs. 88 —93 |5 7 6 e» .. - 
.| 5% | Colombo Trams&Ltg.5% 1st Mt. Db. (rd ) 100 —108 | 4 17 10 a . 5| 36 | Folkestone Electricity Bapety Oo. Ord| 54-6 411 8 e» .. - 
60 — United Trams. (1896) Ltd., 121—139 | 4 1 6 és 1 oe st. 43% Do. 44 1st Deb. Stock (red.) . . . . . 100 —108 4 8 0 sè ee | a 
6/0 È Cent. Pref. ..................... 15 —16 8 15 0 e e e 10| .. | Havana Electricity Co. 3 me Sateen 94—104 bs de .. D 
1/8} at. Nor ern & City Riy. Prt. Ord. (4%) 4 —- |. .. de 1 5 5.0 | Hove Electric Lighting O 74—83 5 0 0 E —— és 
3/4 | Gt. Northern, Piccadilly & Brompton i St. 44% | I of W. Elec Lt. pem iy Di St (red.) 101 —108 4 7 6 M - “a 
Ord., Speyer Bros. Scrip Certs. ....| 9 —10 2 — TE | oe 1| .. | Kalgoorlie Elec. Power&Ltg.6%CmPrf.| }ł—} ite bé T - 
10% |1 Imperial 1ramwaye Ord . vig. 18 —19 | 5 5 3 Mar, Sept| - è 5 7/0 | Kensingtn & Knghtsbdge Ord........ 12 —13 |412 4 FR 113 - 
6 1tDo. 6 per Cent. Pref. SOR rere an FOF Bare 181—141 4 2 10 Mar, Se ** b 696 Do. 6 Cept lst Pret OTTTTTELLLLLETTELD — 4 5 Y Jan, July se | * 
44% |1tDo. 43 per Cent. Debs. . 107 —109 4 2 8 Jan, J y „ [8t | 4% | Ken & Kngtbg. Co & Notting Hill | 
2/6 | Isle of Thanet Elec. Trams & Lt. 5% Pt. 34—4 6 5 0 * we : Co. (Joint Station) 4% Deb. Stck. (red.) 102 —105 | 8 16 6 ee e | œ 
le 4% Do. 4 per Cent. Deb. Stock „„ 83 —91 4 7 ll "T LI ** 8 oe London Electric Supply Ord. seereeeeeeere 4 7 .. .. h 2 
14% | Liverpool Overhead Railway Ord .. 24 —4 3 8 9 | Feb, Aug PT 55 5 8/0 . per Cent Pref. eos 41—5 514 6 e | o 
5% | Do. 5 per Cent, Pret.............. ee 1U —103 415 3 Feb, aug [St. 4% | Do. 4 per Cent. Ist Mort. Bob, . . 94 —97 |4 211 Mr, In, S, P -- | .. 
4% |t Do. 4 per Cent. Deb. .. 99 —101 | 8 19 3 |Jan, July | .. 10| 96 | Metropolitan Electric Sup. Ord. ......... 21 —52 3 10 7 | April. Oct 2i | 21,5 
5/0 | London United Trams. 57, Cum. Pref.. 1131911 |410 1 ^: 10} | 108 5| 2/8 | Do. 44 per Cent. Cum, Pref....... 51—54 4 110 Jan. July 514 545, 
.| 4% | Do. 4% 1st Mort. Deb. Stock... .... 102 —104 | 8 16 11 E .. st. 44% | Do. 44 per Cent. Deb. Stock Ist Mort. 108 —112 | 4 0 4 In, Dee. * 
.. | Mersey Con. Ord. Stock........... Sinan 6 —9 «n = ó st. 84% | Do. per Cent. Mrt. Db. Stock (red.) £6 —99 3 10 6 T | v4 
e n 2 Cent. Perp. Pref. ...... 12 —15 M ii |... 10% 437 Midland Elec. Corp. for P. D. ist Mort. Db.“ 93 —(6 | 418 9- 25 AE 
, 2 Cent. Perp. Debs. . d — ES | .. f 11| 60 | Notting Hill Electric Ord................-- 18 -14 |4 5 8 March. 138 | .. 
* Metrop itan Electric? Trams Der — vi iy 4i . 100 47 Do. 4 per Cent. 1st pj: DAR - I0 —103 | 3 18 8 "m C04 : 
0/6 | Do. 5% Cum. Pref. ........ ............... 5 0 0 25 8 g 5 40 | Oxford Electric Ord. . ee 6-6 5 8 4|March F - 
5% | Montreal St. Rly.St'g 5%Mrt. Dbr.(1908)| 102 —105 | 4 i6 0 g : .. st. 4% Do. 4% Deb. Stock . . . . . . . 98 —101 4 0 8 EA > 
44% | Do. Sterling 43% Debs.(1922)........ 105 —107 4 5 0 A SW ^s ö 1-1 s eje 
.. | New Gen. Tract. 6 per Cent. Cum. Pref.| 1 —2 . [May ....| - .. co 44% Royal Elec., Montreal 4) % 1st Mt. Deb. 100 —;83 4 7 9 | April, Oct|.. | .. 
5% Perth W. A.) Elec. Trams. Ist Mt. Db. Stk.“ 9)—102 | 4 18 1 x a " b| 96 St. James & Pall Mall Elec. Ord....... 144—1/2 | 413 7 | Feb, Aug | 15 i 
1010/0 | Potteries Electric Traction Ord, ...... 8-9 511 2 rA Ed aee b| 3/@ | Do. 7 per Cent. Pref. ................- 8—9 |817 9|FebAug| «| - 
10} 6/0 | Do. b per Cent. Cum. Pref. ........ 9—10 |5 0 O|Feb/Aug | |. st. 34%| Do. 3} per Cent. Deb. Stock (red.) . 96 —99 | 310 6 q à | se 
Bt. 44% | Do. 4} per Cent. Deb, Stock ....,... 101 —104 |4 6 7 2: S 6| 4/0 | Smithfield Markets Electric Sup. Ord.. 12-31 |6 3 1 a - 
.. | South Lancs. Elec. Trac. OPE O, " x 85 | st. 47 | Do. 4 per Cent. Deb. Stock ....... 85 —90 |4 9 6 3 we | os 
.. | Do. 6% Pref. (£1 paid)..................... , ^ April,Oct| - 55 6| 8/0 | South London Electric 1 Ord... P 89-44 3 10 7 - (SA .. 
| ..| Do. 447 Deb. Btock N e paid) - 25 Ad an, July | -.| . 5| 2/6 | Urban Electric Supply Ord. scd it 5 500 - wa 
Bt.| 8% | Waterloo and City Ord. esen.| 89 —92 3 7 11 June, Dec | 913 | .. 5| 2,6 | Do. 57 Cum. Pr o2 d 44—5 5 0 0 — 42 4:2 
b| 7/0 8 Supply Ord. s.. -| 12 3L, EE Mar, Sept | 13% 1:4 
5 2/6 „ spese = .* zi 2 
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THE Supply of Electricity Bill has now been reported for 
third reading in the House of Lords, the remaining clauses 
having been disposed of somewhat more rapidly than was 
expected, owing to the fact that a number of amendments 
which had been submitted on the later clauses were covered 
by previous decisions. One important decision was given by 
the Committee in respect of clause 4, which relates to purchase. 
At the conclusion of the previous sitting it was decided to give 
an opportunity to all companies having generating stations 
outside the area of supply, and coming under this clause, to 
give notice to the Board of Trade within six months of the 
passing of the Act that they wished to be excluded from its 
operations. Mr. PELHAM, for the Board of Trade, however, 
strongly objected to this, on the ground that it would introduce 
several undesirable anomalies. Natnrally this objection was 
opposed by the electric supply companies, but after consul- 
tation the Committee modified its previous decision to the 
effect that only existing companies working generating stations 
outside their areas of supply under special Acts could exempt 
themselves from the purchase clauses. They thus remain 
liable to all the other conditions of the Bill. This decision 
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narrows down the undertakings which have the option of 
coming under the purchase clause to practically one or two 
companies in London. The other clauses in the Bill went 
through with but little opposition. 

— 

WHILE events connected with wireless telegraphy are 
now of comparatively rare occurrence in this country, quite 
the reverse is the case in America. It appears that the New 
York Herald has, for some time, employed a wireless telegraph 
signal station on the Nantucket lightship for the purpose 
of receiving and sending news from and to liners when the 
latter are still some distance from shore. The United States 
Lighthouse Board recently suggested that the practice be 
abandoned, and the wireless service has therefore been dis- 
continued, According to the New York correspondent of the 
Daily Telegraph, a letter was written by the German Ambas- 
sador to the United States to the Secretary of State at 
Washington, calling attention to the fact that German vessels 
fitted with German wireless telegraph systems were pre- 
cluded from communicating with the wireless station on the 
Nantucket shoal. The letter continued, As far as is known 
to the Imperial Government, the Marconi Company has no 
right in the United States of America to refuse to communicate 


with vessels by means of other systems.” 
— — 


NEGOTIATIONS were then carried on between the United 
States Government and the Marconi Company with a view to 
obtaining the co-operation of the latter in effecting an interchange 
of messages with German apparatus, but the Company were of 
the opinion that the difficulties were insuperable,” and that it 
did not see its way clear “ to overturn its system and undo the 
work of years for sentimental reasons.” Whatever may be 
the motive of the German authorities in taking up their 
present attitude, it certainly is regrettable that some means 
cannot be found whereby a service, to which wireless tele- 
graphy is so admirably suited, cannot be continued. The 
state of affairs emphasises more strongly than ever that there 
is urgent need for international control of wireless telegraphy, 
and it is to be hoped that definite steps in this direction will 
be taken at the forthcoming international wireless telegraph 
conference, which, we are able to inform our readers, will be 
held early next October, the place of meeting being probably 


Berlin, as before. 
— Gees 


To be in a state of preparedness for this conference, the 
British Government has introduced a bill To Provide for the 
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Regulation of Wireless Telegraphy,".the text of which will be 
found on another page of this issue. A memorandum on the 
face of the bill explains that its object is to give the Govern- 
ment control over wireless telegraphv, in order to preclude its 
improper use in time of war or in any other national 
emergency, and to provide for Government regulation of the 
working of different stations in such a manner as to secure the 
greatest efficiency of communication between all stations. A 
perusal of the bill will show that, if it becomes law, a licence 
will have to be obtained before any individual or company can 
carry on wireless telegraphy or erect apparatus, and its 
provisions are to stand good not only on shore and within the 
three-mile limit at sea, but also on board British ships. 
Moreover, in granting licences the Government reserves the 
right to stipulate the conditions under which stations shall be 
worked. Experimental apparatus will also have to be licensed. 
The importance of the step which the Government has taken 
in introducing this bill can scarcely be over-rated. It demon- 
strates what we have maintained from the first: that the 
country cannot reap the full benefits of wireless telegraphy 


while it is being practised in the present indiscriminate and 
aimless fashion. 


— 

OvR Canadian correspondent, in a recent letter, calls our 
attention to the remarkably small, and by no means increasing, 
number of English electrical engineers who are employed in 
various electrical undertakings in Canada. It appears that 
the United States are doing their utmost to secure the con- 
trol of large engineering enterprises, with the result that most 
of the important positions will be held by Americans, who will 
employ their own countrymen in preference to Englishmen. 
He quotes the case of a large electric lighting company in Mon- 
treal, the staff of which is entirely composed of Americans, 
and he is aware of only three graduates of the Central 
Technical College besides himself who are at present engaged 
in electrical engineering work in Canada. Perhaps the solu- 
tion to the problem lies in the fact that a large proportion 
of Canadian schemes are worked in conjunction with water 
power, and English engineers lack practice in this direction; at 
the same time, there is no reason why they should not, by 
going to Canada, gain the necessary experience. One thing 
the colony possesses in common with the mother country— 
low salaries ; just as here, a man must prove himself worthy 
before he receives recognition, but it seems that the way to 
the top of the ladder is rather easier and there is not quite so 
much jostling at the lower rungs. 


— — 


SOME interesting photometric tests on the Cooper-Hewitt 
mercury vapour lamp were recently carried out at Delaware 
‘College, Newark, U.S.A. It appears that the life of one lamp 
was 800 hours and the ultimate cause of its failure was the 
breaking down of the vacuum through leakage at the leading- 
in wires. Another lamp was still running at the end of 
1,000 hours, but unfortunately no data are given as to its 
efficiency at the end of that period. In fact the value of the 
tests is seriously affected owing to the observations having 
heen made when the lamps were quite new and not having been 
continued over a longer time. Curiously enough, the lamps dis- 
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played a similar characteristic to that exhibited by ordinary 
incandescent lamps towards the end of their life. First a 
greyish film formed on the interior of the familiar long tube, 
and this afterwards turned to black, cutting off a good deal of 
the light. The efficiency in watts per candle was certainly 
very high and quite beyond that of any commercial form of 
incandescent lamp. 
— 

IN the light of recent events there is every reason to be 
satisfied with the efforts now being made by Parliament to 
improve legislation regarding the electrical industry. Apart 
from the new Electricity Supply Bill and the Light Railways 
Bill, which are making fairly satisfactory progress, matters of 
detail concerning private Bills are now being watched by the 
Unopposed Committees of both Houses of Parliament with a 
keenness hitherto almost non-existent. The proceedings before 
the Unopposed Committees are but infrequently brought to 
the notice of the public, but on more than one occasion this 
session promoters have experienced some difficulty in con- 
vincing the Unopposed Committees that certain clauses with 
which opponents have expressed agreement tend to the good 
of the undertaking and, consequently, to the public benefit. 
It is common knowledge that promoters frequently buy off 
Opposition by granting protective clauses, which, in many 
instances, go far beyond the protection afforded by the general 
law. A case in point is reported in our Parliamentary 
columns this week. The Lothians Electric Power Co. inserted 
a special clause giving the County Councils within their 
area protection against electrolytic damage to water and gas 
pipes which went further than that given by the Electric 
Lighting Acts and the Board of Trade regulations, under which 
the company has to operate. On the advice of counsel to the 
Chairman of Committees in the House of Lords, the clause 
was very properly struck out. The promoters, however, 
reintroduced the clause when the Bill came before the 
Unopposed Committee of the House of Commons. It is true 
that the latter, after some discussion, passed the Bill with the 
clause embodied, but it still remains for the House of Lords 
to agree to the amendment. Whatever the result in this 
particular case may be, this greater vigilance in the matter of 
unopposed Bills should tend to greater uniformity and should 
also protect promoters against having to insert these special 
clauses, possibly to the detriment of the undertaking. This 
action of the Unopposed Committees strengthens the case for 
expediting the passage of the Electricity Supply Bill through 
Parliament this session, as the Bill makes for the abolition of 
the local consent and at the same time gives an opportunity 
for all parties to express their views. 


— — — — — 


Institution of Electrical Engineers. — The following are the 
names of the gentlemen who have been appointed by the Insti- 
tution as delegates to attend the International Electrical Con- 
gress to be held at St. Louis :—Mr. R. Kaye Gray, president; 
Col. R. E. Crompton, C. B., past- president; Prof. John Perry, 
F. R. S., past-president ; Dr. R. T. Glazebrook, F. R. S., member 
of Council, and Mr. H. E. Harrison, B. Sc., B. A. Mr. W. 
Duddell will act as hon. secretary to the delegation. The two 
last-named gentlemen have previously served on the Council 
of the Institution. The congress will open on Monday, 
September 12th, and will meet daily until Friday the 16th. 


THE ELECTRICIAN, JULY 22, 1904. 


547 


Obituary.— Mr. A. H. Allen, public analyst for the West 
Riding of Yorkshire, the city of Sheffield and other munici- 
palities, and also a founder of the Institute of Chemistry, died 
on Thursday last week. 


Utilisation of Water Power in France.— According to 
L Eclairage Electrique, there are in France 46,000 works which 
utilise the power of 49,000 waterfalls of non-navigable streams, 
the power thus available aggregating 500,000 H.P. Only 1,500 
works make use of the power of navigable rivers, obtaining 
from them 86,000 H.p. The power of the non-navigable rivers 
ranges from 37,000 H.P. downwards, more than half a-dozen 
yielding powers in excess of 10,000 H.P. 


Cable Interruptions and Repairs. 


Date of Interruption Date of Repair. 
Dominica—Martinique ...... May 9,1902 .. — 
St. Lucia Martinique May 9, 1902 — 
Cayenne Pinheiros ........ Aug.18,1902 .. — 
Reissi-Issa (Yemen)—Camaran Oct. 22,1902 .. — 
Tarifa—Tangier ............ Jan. 18, 1904 .. — 
Dakar—kKonakry............ May 13, 1904 May 20, 1904 
Chio—Tenedos ............ June 21, 1904 June 27, 1904 


We July 13, 1904 as 


Large Steam Turbines for Vienna.—According to the 
Zeitschrift fur Elektrotechnik, the Corporation of Vienna has 
decided to extend the plant of the municipal electric generating 
station by the addition of two 10,000 H.P. turbo-generators. 
While the dynamos are to be supplied by the Austrian 
Siemens-Schuckert Company, the contract for the Parsons 
turbines was obtained by the Ersten Briinner Maschinen- 
fabrik-Actiengesellschaft. It is expected that these new sets 
will be running by the autumn of 1905. 


Annual Convention of the Verband Deutscher Elektro 
techniker.—The Verband Deutscher Elektrotechniker held 
its 12th meeting from June 23rd to the 26th at Cassel. From 
the annual report it appears that the number of members 
increased by 163 during the year, the total membership being 
3,421 and the capital in hand amounting to about £7,000 on 
June 10th. Reports of the various committees, instituted to 
consider special subjects such as reforms and alterations in 
specifications, regulations, &c., were read, and the committees 
themselves re-elected for another year. A new committee was 
appointed to consider the question of urging tne Government 
to frame legislative measures which would permit of the com- 
pulsory acquisition of land for purposes of power transmission, 
and to consider the form of such a law. After a long discus- 
sion, the Verband decided not to accept the proposals advanced 
by the American Institute of Electrical Engineers with regard 
to the adoption of new units and the nomenclature of electric 
dimensions. In view of this decision, the Verband is abstain- 
ing from sending an official delegate to the International 
Congress at St. Louis, where the matter is to be discussed. 


Losses in Steam Turbines.—In a very interesting article 
in the Street Railway Journal of June 25th, Mr. H. F. Schmidt 
gives an analysis of the various losses occurring in steam 
turbines. From tests on a 500kw. Curtis turbine at Newport 
(U.S.A.) station, it appears that the losses were distributed 
as follows :— Work available at shaft, 56 per cent.; loss in 
final velocity of steam, 14 per cent.; friction of wheels in 
chambers, 6:20 per cent.; nozzle losses, 6 per cent. ; losses 
in buckets and spreading and leakage, 14:80 per cent.; radia- 
tion, 3 per cent.; total, 100 per cent. For a 1,250kw. 
Westinghouse-Parsons turbine, used in connection with the 
lighting of the New York subway, the corresponding figures 
were approximately as follows :—Energy available at turbine 
shaft, 62:80 per cent.; friction of drum and buckets, 6:30 per 
cent.; radiation, 7 percent.; loss by final velocity of steam 
(assumed), 12 per cent.; losses in buckets and guides, 
friction and leakage, 11:90 per cent.; total, 100 per cent. 
The reason that the loss by final velocity of the steam is 
marked “assumed,” is that in the Parsons type of turbine this 
loss cannot be even approximately calculated; and as it cannot 
be easily determined by experiment, it was necessary to assume 
it. Consequently, whatever error has been made in this 
assumption will also be present in the bucket loss which is 
obtained by subtraction. It is probable, however, Mr. Smith 
continues, that this figure is not far from correct. 


The Tottenham Court-road Tramway.—At the St. Pancras 
Town Hall on Monday, a meeting was held to protest against 
the action of the fonr members of Parliament for St. Pancras 
who opposed the London County Council's proposal to lay 
a tramway along Tottenham Court-road. It will be remem- 
bered that the original proposal was to run a line from the 
existing terminus at Hampstead-road along Tottenham Court- 
road to its junction with Oxford-street. The House of 
Commons Coinmittee which first considered the bill stopped 
the tramway at Francis-street, and when the bill came up for 
third reading in the House the remainder of the line was 
rejected. The meeting above referred to was called at the 
instance of the Borough Council, and the Mayor of St. Pancras, 
Mr. T. H. W. Idris, presided. He said that the tramway in 
question was supported by practically the whole of the borough, 
and he moved a resolution condemning the action of the four 
St. Pancras members of Parliament who opposed the third 
reading. Mr. John Burns, M.P., supported the resolution, 
and stated that all experience at home and abroad proved the 
fact that tramways benefited the streets through which they 

sed. No matter from whom opposition came, the London 
County Council meant to pursue its present policy with regard 
to tramway development, and it would be possible, within a 
very short time, to travel from Hampstead Heath to Croydon 
by electric tramcars for a few pence. One or two of the audience 
opposed the resolution, which, however, was eventually carried 
by a large majority. 


Electricity in the Construction of the Railway around 
Lake Baikal.—It appears from a note in the /Vestern Electrician 
that the good results obtained elsewhere by the use of 
electrically-operated drills encouraged the Russian engineers 
who had charge of the construction of the railway around the 
southern part of Lake Baikal to employ the same method, in 
order to facilitate the difficult construction work on the new 
line. In one portion of that railway, 16 miles in length, the 
contractors were obliged to build 13 tunnels, 23 miles in total 
length, besides making numerons cuttings in the rocky soil of 
that region. A central power station was established at the 
middle point of the section, and high-tension cables extended 
on both sides along the tracks. The station contains a boiler 
house and a generating set of 120 H.P. output. A three-phase 
generator produces alternating current at a pressure of 2,200 
volts. The high-tension cables convey the current to four 
sub-stations, each of which contains an alternating current 
motor coupled to a dynamo. Some of the dynamos generate 
alternating current at 110 to 130 volts, while others produce 
continuous current for driving pumps and ventilators and also 
for lighting purposes. The alternating current is distributed 
over the whole plant, 25 to 30 electric drills being constantly 
in operation. From the continuous-current machines current 
is supplied to eight arc lamps and 200 incandescent lamps. 
The continuous current is also employed for driving six rota- 
ting pumps and six ventilators, which are employed for air 
purification after each explosion in the tunnels. Notwith- 
standing the temperature of 14deg. below zero, the installation 
was completed in less than three months. 


A 1,500-H.P. Motor Starter.—This apparatus, recently 
described by the Electrical World of New York, has been 
designed for starting a 1,500-H.p. 500-volt motor at frequent 
intervals under full load, and it is probably the largest motor- 
starting rheostat ever constructed. The starter has a number 
of switch levers mounted on a slate panel, each lever being 
used for cutting out a portion of the resistance, and it is 
similar in design to the Cutler-Hammer multiple switch type. 
Each of the nine switches employed is quite similar to a 
circuit-breaker, having laminated leaf main contacts, an 
auxiliary copper bar contact and a renewable carbon block 
for taking any arc which might form at this point, but the 
tripping coil is omitted. The switches are so interlocked 
mechanically that they can be closed only in their proper 
order. By the use of the Cutler-Hammer release device each 
switch is returned automatically to the starting position when 
the current supply is interrupted. While it would be possible 
to construct a starter of the sliding-contact type for, say, a 
1,500-H.P. motor, the apparatus would require a small motor 
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to turn the rheostat lever. The multiple switch type obviates 
this difficulty, and, moreover, affords protection by the auto- 
matic no-voltage release feature. For the sole purpose of 
reducing the sparking which occurs when moving a sliding 
contact from one segment to the next the sliding-contact type 
of starter would call for a constantly increasing number of 
steps as the motor increases in size, while with the type 
described the number of resistance steps used may be greatly 
reduced, due to the elimination of the sparking. With the usual 
sliding contact type there is nothing to prevent the operator 
from moving the starting lever with great rapidity, causing 
Injury to the starter and the motor and drawing excess current 
from the line. With the present type, however, the numerous 
switches cannot be closed with sufficient rapidity to cause the 
flow of abnormal currents under normal load conditions. In 
ee eters of very large capacity it is the practice of the 
Cutler-Hammer Mfg. Co. to employ iron pipe for the starting 
resistance, using water in the pipe to carry off the heat 
developed. The closing of the first switch opens a valve 
mounted on the back of the switchboard, and thereby admits 
water to the pipe. When the current is interrupted the first 
lever flies open and closes the water admission valve, and the 
last lever similarly opens the water exhaust valve, automatically 
placing all mechanism in position for another start. 


Electric Power in Japan.— In a recent issue of the Electrical 
World of New York, there is an interesting article on the 
development of electric power schemes in Japan. The hydro- 
electric power installation in Iyo makes use of the various 
rapids in the River Ishite, of which Wakigafuchi is the highest. 
The quantity of water varies from 40 cubic ft. per second at 
low water to 100 cubic ft. at high water, the mean flow bein 
about 50 cubic ft. persecond. The 260kw. of power develope 
is obtained from an actual head of about 100ft., with a steady 
flow of about 50 cubic ft. per second. In spite of many diffi- 
culties the hydraulic installation was completed in six months. 
Across the stream is placed a straight stone weir 132ft. long, 
which dains up the water to a height of 4ft. from the canal 
bottom. The water enters the canal about 3,000ft. from the 
reservoir, which is located near the plant. Along the cliff at 
a distance of about 300ft. from the entrance is placed on 
wooden sleepers a semicircular steel flume 45ft. in diameter, 
which connects with the canal. The canal is 4ft. wide at the 
bottom and 5ft. in height. The reservoir is 10ft. wide, 15ft. 
long and 5ft. high. It contains an iron rack which rests on 
the bottom and is inclined at an angle of about 60deg., in 
order to arrest all floating material, such as logs, leaves, &c. 
A steel pipe line, 230ft. long, connecting with the reservoir, 
runs to the foot of the mountain, where the power station is 
located. The pipe is 3ft. in diameter throughout its whole 
length, and is built of steel plates gin. to gin. in thickness, 
according to the pressure it sustains at different points along 
the line. At the end of the pipe there are provided a safety 
valve and a manhole to permit of periodical cleaning and 
draining. The power house is a brick building, 24ft. wide 
and 34ft. long, with the roof truss 16ft. above the floor. At 
present there are in the station one water wheel, an electric 
1 and a switchboard. The water wheel, supplied by 

. M. Voith, Heidenheim, Germany, is a spiral casing Francis 
turbine with horizontal shaft, and develops 380 H.P. at 
600 revs. per min., a suction pipe 15ft. long being used. Regu- 
lation of speed is accomplished by Voith’s governor to within 
3 per cent. The turbine is connected directly through a 
leather coupling to a three-phase generator of the revolving 
field type, developing 260kw. at 3,500 volts, the frequency 
being 60~ per second when running at 600 revs. per min. 
The exciter is wound for 110 volts and is placed on the 
same shaft with the generator. Part of the electrical energy 
is transmitted from the Yunoyama power station to Matsu- 
yama, 3°3 miles distant, and from there it is distributed 
to two sub-stations, one situated in Mitsu, 5 miles from 
Matsuyama, and the other in Dogo, about 1 mile from 
the first sub-station. The three-phase transmission line 
consists of No. 3 B.W.G. wires, fixed to petticoat insulators. 


Telephone wires are also strung on the poles. The first. 


was erected in Dogo 


transformer chamber designed in J apn 
igh, having an iron pipe 


Park. It is a brick building, 12ft. 


reaching 20ft. above the top of the tower. Both the primary 
and secondary wires enter by way of the pipe. In the 
chamber are two lOkw. transformers, and it is intended to 
equip it later on with a switchboard. For every 16 c.p. lamp 
2s. 8d. per month is charged, and 2s. 6d. per month for each 
outdoor lamp, fixtures being supplied by the company. About 
50kw. of the energy generated is used for power purposes, 
the charges for which vary from about 33s. per month for 
1 H.r. to £40 per month for 30 H.P. | 


Institution of Civil Engineers’ Visit to America.—A pro- 
visional programme of the arrangements which are proposed 
by the American Society of Civil Engineers and by the Cana- 
dian Society of Civil Engineers for the entertainment of the 
Institution of Civil Engineers has now been issued. In con 
nection with railway transport, the Erie Railroad Co. and the 
Milwaukee and St. Paul Railway Co. will give free trans- 
portation over their entire systems, as far as may be desired, 
to every member of the party, during the period of the visit. 
The party, leaving Liverpool by the Cunard ss. Etruria” on 
September 3rd, may expect to reach New York on Septem- 
ber 10th, and the main features of the programme for the week 
proposed to be spent in New York are the following :— 

Tuesday, September 18th.—A formal reception of the visitors by the 
American Society of Civil Engineers will probably take place at the 
Society's house in the morning, and, after luncheon there, a visit may be 
paid to the City Hall, where, it is hoped, the members will be received by 
the mayor and other officials. The party will subsequently inspect the 
Rapid Transit Subway, New York. Thursday, September 15th.—An all- 
day excursion up the Hudson River to West Point is proposed, the return 
journey being made by the West Shore Railroad. Friday, September 16th. 
It is proposed that the visitors be entertained this evening at dinner by 
the American Society of Civil Engineers. 

No programme has yet been made out for Monday, Wednes- 
day, Friday or Saturday ; but it is intended to arrange for 
visits of smaller parties to inspect a number of points of interest 
in the vicinity of New York on those days, as it is realised that 
there will be, naturally, much diversity of interest, and that some 
time should be allowed for the pursuit of individual inclinations. 
Leaving New York on Monday, September 19th, the party 
will travel by special train over the New York Central and 
Hudson River Railroad to Montreal, to fulfil its engagement 
with the Canadian Society of Civil Engineers. A week will 
be spent in visiting, under the guidance of the Society, some 
of the principal objects of interest in the east of Canada. The 
programme for the visit to Canada is outlined by the Canadian 
Society of Civil Engineers as follows :— | 

Tuesday, September 20th. — Visit to the Canadian Pacific Railway work- 
shops at Montreal. Luncheon at the works. In the afternoon a drive 
through the city and the Mountain Park. Wednesday, September 21st. — 
Visit by steamboat to the Soulanges Canal, and return to Montreal by the 
Lachine Rapids. Luncheon on the steamer. Reception at the McGill 
University in the evening. Thursday, September 22nd.— Visit to Ottawa 
by the Canadian Pacific Railway, and return by Canada Atlantic Railway. 
Travel to Quebec during the night by the Intercolonial Railway or the 
Grand Trunk Railway. Friday, September 23rd.—At Quebec. Inspec- 
tion of the Chaudière Power Deveiopment and of the bridge in course of 
construetion over the St. Lawrence. Saturday, September 24th.— Travel 
from Quebec to Toronto. Sunday and Monday, September 25th and 26th. 
At Toronto. Tuesday, September 27th.—Visit to Niagara Falls. Inspec- 
tion of power developments and allied industries at the Falls on both the 
Canadian and United States sides, leaving in the afternoon for Chicago 
by way of Port Huron or Detroit. Wednesday, September 28th. — Arrive 
at Chicago. The remainder of the day and the following day will be given 
to an inspection of objects of interest there. Friday, September 30th. 
—The party will travel by special train over the Wabash Railroad to 
St. Louis. 

The programme of the visit to Chicago has not yet been pre- 
pared, but will be undertaken as soon as definite settlement of 
the details of the preceding period enable it to be dealt with. 
No general programme has been proposed for the period to be 
spent at St. Louis (where the attractions of the exhibition will 
probably sufficiently occupy the time at disposal) or beyond 
it; but the visiting members are cordially invited to attend 
the International Engineering Congress, which will be held at 
St. Louis from October 3rd to 8th, under the direction of the 
American Society of Civil Engineers. There is no proposal that 
the organisation of the party should continue after St. Louis 
is reached. A list of hotels and their charges is given in the 
programme, and those members of the Institution who have 
not already booked outward passages should do so at once. 


GLASGOW CORPORATION TELEPHONE ACCOUNTS. 


We referred briefly in our last two issues to the third annual 
report and accounts of the Glasgow Corporation Telephone 
Department, and we have now been able to obtain a full copy 
of the accounts. 

There is actually a surplus of £3,650. 17s. 104d. on the 
year’s operations, which has been carried to general deprecia- 
tion fund, the total capital expenditure up to date being 
£320,782. 12s. 
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REVENUE. 

Exchange rentals £46,796 3 0 
Private !!! 716 11 10 
Local ess, es Rer I eia 258 16 6 
Public telephones .................. eren 776 15 10 
Shifts and sales account eee 173 19 3 

Post Office Commission Amount received from 

Postmaster-General on trunk fees collected by 
this department eee 167 3 7 
Directory insertioc˖ eene 6110 0 
Commission received on insurance ............ 28 14 5 

Terminal Fees Account —Fees received and out- 
1 1 : Standing TS 659 6 9 
This represents 1:1 per cent, which is, of 55 
449,639 1 2 


course, entirely inadequate for depreciation of plant used 
for a telephone exchange system, even when account is 
taken of the fact that a sinking fund has to be provided for as 
well. 

The net revenue account shows that £8,537 has been paid 
as interest, £8,343 as sinking fund, and, as already stated, 
£3,650 as depreciation fund. These figures are respectively 
2-7, 2°6 and 1:1 per cent. of the total capital, or 6*4 per cent. 
in all. 

The total capital expenditure up to May 31, 1904, has been 
apportioned as follows :— 


Underground construction ........ — eres £168,944 14 9 
Overhead construction......... "nm 47,498 8 8 
Central exchange construction .............. 82,982 12 11 
Sub-exchange construotio un 9,670 1 0 
Instrument account qm a ec a A 47,937 0 10 
Public telephone offices e 2,088 14 11 
Stores, John-street...... „ see cue 43 10 5 
Furniture and fittings .................. M 1,735 1 0 
Preliminary and general expenses ............ 9,957 7 6 

£320,782 19 0 


The number of lines connected to the exchange is 9,054, 
this figure including 82 party lines, and 235 public telephones, 
so that the capital expenditure works out to .£35. 8s. per 
subscriber, but taking the capital expenditure per telephone 
station, 1,872 extension lines and 377 private lines must be 
added. Then the capital expenditure per telephone station 
comes out at £28. 8s. Comparing these figures with those of the 
Portsmouth exchange, viz. £23. 1s. and £19. 5s. published in 
our analysis of these accounts on June 17th, it will be seen that 
this completely bears out our contention that the capital 
expenditure per line on a large exchange is considerably 
greater than on one of smaller capacity, and that estimates 
based upon a strict proportionality between the number 
of lines and the capital expenditure must necessarily be 
fallacious. | 

We give below the particulars of the expenditure and income 
taken from the revenue account :— | 


ExPENDIIURE. 
Inspection and. Repairs — Wages .. £4,814 1 10 
Materials, &o. ............ eso. 2,118 12 5 
—— £6,932 14 3 
Reconstruction —Wages .......... 506 18 4 
Materials, &c. ................ 66 8 10 
— 567 7 2 
Post Office Commission Amount of 
commission paid to Postmaster- 
General for moneys collected by 
Im. sete te E a tet 27 1 6 
Post Office royalties ............ 5,007 1 1 
Trunkand Terminal Fees Accounts— 
Fees written off .............. 33 7 44 
General Expenses—Miscellaneous. . 559 2 1 
Town clerk's fee fund for secre- 
tarial work ................ 150 0 0 
Auditor's fe 8110 0 
Wayleaves .............. se 274 19 10 
Salaries, wages and allowances . 9,581 16 8 
———— 10,0388 6 6 
Printing, stationery and advertising 1,102 11 4 
Rents, Rates and Insurance ...... 3,498 16 7 
Proportion carried from last year 52 9 10 
— 3,561 6 5 
Füel and i:: 88 342 2 11 
Terminal Fees Account Fees paid and out- 
Standipgsgsgsgsgs 0 958 2 4 
Balance carried to net revenue account ........ 20,519 18 23 


£49,639 1 2 


It may be pointed out incidentally that the inspection and 
repairs of lines and reconstruction during the year have cost 
£7,500, representing 2:3 per cent. of the total capital expendi- 
ture, which is practically the same as that which has been 
expended at Portsmouth. 

We also take the following statistics from the report :— 


Statistics. 
1901-2. 1902.3. 1903-4. 
Switch Rooms in operatiuhunnssæ 9 uu 17 . 19 
Stations tn operation— 
Direct lines to the exchange.......... 4,718 .. 7,392 .. 8,737 
Party line EAE — eœ’ 13 .. 82 
Public telephones .............. e. 27 .. 115 235 
Service telephonesr e 42 .. 60 .. 68 
Extensions outside. 198 .. 611 791 
Extensions inside .................. 412 . 811 1,081 
Private lines 80 . 184 .. 377 
Sundry lines ...... aci ares m 2. 6. 34 
5,479 .. 9,122 11,405 
Junction lines .................. 806 . 494 627 
5,785 .. 9,616 .. 12,032 
Mileage of Metallic Circuits inside Switch Rooms and Subscribers! Offices— 
In switch rooms ........ T miles 3064.. 997 .. 1,287 
In subscribers' offices .......... " 2219. 3383. 44 


Mileage of Metallic Circuits outside Switch Rooms and Subscribers’ Offices 
In underground cable ..........miles 11,061}. . 14,0294. .17,597 


In aerial cables ........ TT" » 20 .. 322.. 385} 
In leading-in cables. „, 3173. 5064.. 574 
Overhead open wires " 8704.. 7914.. 9953 
Particulars of Outside Construction — 
Underground pipes from exchanges 126 135 .. 150 
Pairs of wires from exchanges ........ 14,572 .. 18,171 .. 22,248 
Underground cables from exchanges .. 60 .. 78 .. 92 
Distributing points. 982 1,422 1,631 
Manholes built! 98 .. 107 116 
Junction pillars erected.............. — 115 17 
Poles erected in ground 691 1,799 .. 2,544 
Standards erected on roofs .......... 228 243 239 
Fixtures to buildings 6.342 9,370 .. 11,071 
Trench opened ................ miks 94 128 .. 143 
Pipes laid ................. e „ 104350 ..127°321 ..140:031 
Armoured cable laid............ „ 59:271 . 66:915 . 80:250 
Cable drawn into pipes ........ „ 00:408 .. 95:745 ..125:500 
E és— 

M oiala PP (Odds SERS Ee. ES 115 I2'44 12 
General office eee. 22 .. 25 .. 80 
Stores office... .. 8 .. 8 .. 7 
Operators. 121 193. 243 
Canvassersssssssss 5 8 as 9 
Engineers and draughtsmen.......... 19 .. 14 .. 11 
Clerks in engineers’ offices .......... "EU 10 .. 10 
Cleaners ..... COVERS — — IE 9 us 9 ux 9 
Fitters, inspectors, and boys in inside 

superintendent's department ...... 106 . 105 108 
Inspectors, foremen, wiremen, labourers 

and boys in engineers department. 315. 213 132 

628 . 596 571 

Copper Production in 1903.—The following figures are 


quoted by the Electrical Review of New York from a recent 
consular report. In 1903 the total output was 565,820 tons. 
It was 541,295 tons the pret year. Of the total copper 
output, the United States is credited with 53 per cent., and 
North America with 64/7 per cent. Europe follows with 
16°5 per cent., the most important European copper-producing 
countries being Spain and Portugal. Asia contributed 10°7 per 
cent., this coming from Japan and Australasia. South America 
contributed 7:1 per cent., three-quarters of this coming from 
Chili. 
D 
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THE NORTH-EASTERN RAILWAY AND CARVILLE POWER HOUSE. 
mE E ( Continued from page 515.) 


High-tenston Cables. —On. leaving the switchboard at Carville, 
three-phase current at 6,000 volts and a frequency of 400 per 
second is conveyed by three-core cables to the various sub- 
stations. These cables are worked with the neutral point of 
the system insulated from 
earth; they are laid chiefly | 
along the railway com- ; 
pany's property, but partly 
along the publie roads and 
partly. along the private 
footpath of the Tyneside 
Tramways and Tramroads 
Co. From Carville there 
are three 0:25 sq. in. cables 
to Neptune Bank, two 0:25 
sq. in. to Pandon Dene 
sub-station, two 0-2 sq. in. 
to Cullercoats sub-station, 
two 0:2 sq. in. to Benton 
sub- station and two 0:1 sq. - 
in. to Kenton sub- station. 
In addition to these, there 
are also eight 0:034 aq. in. 
three-core cables for the 
lighting of thé stations 
along .the line, but the 
potential of the current 
carried is only 2,000 volts 
for this purpose. Then, of 
course, there are numerous 

ilot and telephone cables. l 
here possible, all cables have been laid on the solid system, in 
the same trench, but in eircumstances where this is not possible 
they have been laid in iron troughing, as described on p. 470 


Fic. 11. — Cas T IRON BRACKET ron 
CasLE Trovaus. (3 full size.) 


"- Lead 
A Washer 


zS 
Fic. 12.— ViEws or RicuT-AneLen Divipine Box. (4 full size.) 


Section at 


of The Electrician for July 8th, or suspended by brackets on 
the wall, as shown in Fig. 11. This has been the case where 
there was insufficient space to allow of the top of the pro- 
tective cover of the troughs being more than 15in. below the 
surface of the ground or below the bottom of the sleepers 
when the cables run within 12in. of the ends of the sleepers. 
When crossing the track, at level crossings, and at certain 
other places the troughing is 24in. below the surface. Where 
cables run under the track, small wooden posts, painted white, 
have been erected to indicate their course. The high-tension 
cables are lead-covered, but the current-carrying capacity of 
the lead is reinforced by a copper sheathing, which is connected 
to earth plates at the generating stations and sub-stations. 


| secured, via the copper ring and thimble. 


Fig. 12 shows one of the right-angled three-way dividing 
boxes which are buried outside the sub-stations. It will be 
remembered that the three-core cables are taken quite up to 
the Carville switchboard, but in the case of the sub-stations 
they are divided up outside the buildings and three single 
cables taken in to the boards. This dividing-box is con- 
structed in a very excellent manner; it will be observed that 
the glands are machined and that, by means of a lead washer, 
an absolutely water-tight joint is secured. On the outside of 
the box there is a thimble carried on a copper ring which is 
held between the clamping ring and the machined surface of 
the box. The part of the sleeve projecting into the box is 
spread out slightly, as may be seen from our illustration ; the 
copper sheathing of the cable is then doubled back on to this 
projection, bound with wire and the whole sweated into a solid 
mass. This operation is repeated when the single cables leave 


| the box, and thus the continuity of the sheathing is assured, 


in addition to a very efficient connection to earth being 
The section at YZ 
shows how the three cores are. held apart by an ebonite 
distance piece, and after all, connections have been made 
inside the box it is filled with compound. As the top and 
bottom halves of the box are duplicates, it may be used for 
dividing either to the right or left-hand. 

Each drum of cable was specified to be tested with an 
alternating pressure of three times the working pressure 


| between any core and the lead and between any two cores 


for a quarter of an hour after immersion in water for 24 
hours, and similarly, after laying, each cable was tested with 
alternating current at a pressure of twice the working pressure. 

Sul-stations.—Current is supplied to the North-Eastern Rail- 
way from no fewer than nine sub-stations, irrespective of a 
number of small transformer stations for lighting purposes. 
The largest sub-station is that at Pandon Done where the 


original generating station of the Supply Company was 
situated. This sub-station contains four 800kw. Westinghouse 
rotary converters for supply to the North-Eastern Railway, 
fed from 12 300kw. Berry transformers, one 200kw. 6,000- 
volt to 2,000-volt Berry transformer, with a Siemens-Schuckert 
induction regulator for lighting supply to the railway. There 
are also two 500kw. asynchronous A.E.G. motor-generators 
and one 1,000kw.-hour Tudor battery with a Crompton 
reversible booster for supplying the three-wire network of the 
Supply Company. As mentioned before, the nominal full-load 
output of each rotary converter set when three-phase current 
is supplied at 5,500 volts and a frequency of 40 per second is 
800kw. at 600 volts continuous current. The sets run under 
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working conditions with a power-factor of not less than 90 per | overload of 50 per cent. without a rise of temperature in any 
cent. at any load from quarter-load to 100 per cent. overload. | part exceeding 60°C. after three hours for the rotary con- 
Although the normal voltage on the sub-stations is 5,500 volts, | verters and 65°C. after one hour for transformers and 


arrangements are made for meeting a 5 per cent. variation of ,reactances. A further condition is that the rotaries shall 


# 


^ LX — - 
cede "4125 WW * 
A EISA 2 
— 


Fia. 13.— INTERIOR or Panvon DEN E SUB-STATION. 


this pressure. According to the specification no part of the | not fall out of step with a momentary overload of 200 per 
rotary converters (except the commutators), static trans- | cent. when the pressure of the three-phase supply is 5,000 volts 
formers and reactances in continuous running at the nominal | or above. They are supplied with both shunt and series field 
full output may rise in temperature more than 35°C. above | windings, and the latter are arranged so that the rotaries run, 


Fic. 14.—RorARY CONVERTERS AND Low-TENSION SWITCHBOARD AT Panpox DENE. 


the surrounding air at 25°C. It is stipulated with regard to | under ordinary working conditions, in the sub-stations, level 
overload that, immediately after a continuous run at nominal | compounded up to full load, and either level compounded or 
full load, each converter set shall be capable of running at an | with a drop of not more than 5 per cent. up to 100 per cent. 
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overload, allowance being made in the design for variation of 
drop in the high-tension feeders. 

The shunt windings, field rheostats, &c., are so arranged 
that the low-tension voltage can be kept by hand at any pres- 
sure within 3 per cent. of 600 volts by means of the shunt 
rheostats, when operating.at 100 per.cent. overload, when the 
frequency is anything between 39 and 41 per second, when 
the high-tension voltage is anything within 3 per cent. of the 
normal for the particular sub-station, and when the mucin 
and apparatus are either hot or cold. Not only is it possible 
to effect the hand regulation under any one of these conditions 
but also if they all exist simultaneously ; the variation of volt- 
age per step of the rheostat does not exceed 1 percent. The 
800kw. rotaries run without sparking and without shifting of 
brushes from no load to 50 per cent. overload, and they are 
specified to run without sufficient sparking or heating to injure 
or burn the brushes and commitator up to 100 per cent. over- 
load for 10 minutes or 200 per cent. overload momentarily on 
a fluctuating load. From the high-tension three-phase ter- 
minals of the transformer to the low-tension continuous-current 
terminals of the rotary, the combined commercial efficiency of 
each set is 82 per cent. at quarter-load, 87 per cent. at half- 
load, 90 per cent. at three-quarter load, 92 per cent. at full 
load, and 92 per cent. at 50 per cent. overload. The power 
absorbed on the high-tension side, in order to run any con- 
verter set at no load, does not exceed 35kw. As may be 
seen from Figs. 13 and 14, each rotary converter set is started 
from the high-tension ’bus bars by means of a small induction 
motor mounted on an extension of the armature shaft. These 
starting motors are supplied from a set of special starting 
transformers having the same ratio of transformation as the 
main transformers and fed through high-tension . switches 
similar to those for the converter sets and feeders. If the 
starting transformers break down, taps are provided on one set 
of main transformers by means of which the latter can be 
employed for supplying the starting bus bars, and a special 
plug-interconnecting board has been provided for this purpose. 


(To be continued.) 


THE DE FOREST, WIRELESS TELEGRAPH STATION 
AT WELHALWEI. 


The accompanying illustration possesses more than ordinary 
interest, owing to the fact that it has been reproduced from a 


Dr Forest WIRELESS TELEGRAPH STATION AT WEI-HAI-WEI. 


W of the De Forest wireless telegraph station at 
Vei-hai- Wei, which station is used for the transmission of 
war news in the Far East to The Times. Unfortunately, it 


has not been possible to obtain much technical information 
regarding the equipment of the station. The top of the cliff 
is about 150ft. above sea-level, and there is a hill on one side 
higher than the mast itself. The latter permits of the use of 
about 150ft. of air-wire, and the soil is of a hard, rocky 
nature. It is said that communication with the station, which 
is on an island, is easily possible up to 150 miles. A full 
description of the De Forest system appeared in The Elec- 
frician, Vol. LII., p. 240, and a letter from the operator of 
the station to The Times was given in our issue of June 17th. 


POLYPHASE SUB-STATIONS.* 


BY S. L. PEARCE. 
(Chief Electrical Engiueer, Manchester.) 


(Continued from page 521.) 


EXAMPLES OF ROTARY EQUIPMENT. 

In a typical rotary sub-station in connection with the electrical 
equipment of the North-Eastern Railway, the size of rotaries em- 
ployed is 800kw. with three-phase connections.+ All the high-tension 
gear is placed down one side of the station, and the low-tension gear 
on the opposite side, with the rotaries and their accompanying trans- 
formers between. The incoming high pressure feeders are fitted 
with spark-gaps, provision being made by means of isolating switches 
to allow of their inspection while the feeder is alive. The feeder 
switches are of the oil type, capable of breaking the maximum 
current of the station, and electrically operated from the low-tension 
board. In connection with these switches are reverse current 
relays, which automatically open the switch should the current 
reverse. The main high-tension 'bus bars are placed on the top 
gallery and enclosed in fireproof cubicles -the main switches being 
situated on the intermediate gallery—the fireproof wall supporting 
the high-tension gear being built of cement blocks, with partitions 
between each phase and each circuit. Electrically-operated switches 
are placed in the circuit between the high-tension 'bus bars and the 
primaries of the transformers, fitted with time-limit overload cut- 
outs, the secondaries being connected straight on to the three slip- 
rings of rotaries. Provisions is made for all high tensisn circuit- 
breakers to be inspected and cleaned with safety by means of 
isolating switches. 

The main transformers are of 280kw. each, with a voltage ratio 
of 5,500/860 working at a frequency of 40. They are oil-insulated, 
of the self-cooling type, and are connected up in “delta.” The 
rotaries are started up by means of induction motors mounted on 
an extension of the armature shaft, separate step-down transformers 
being provided for the supply to these motors. "The machines have 
an efficiency of 93°44 at three-quarter load to 98:04 at 14 times full 
load. | 
The low-tension switchboard, besides containing the ordinary 
panels for operating the direct current side of the rotaries, com. 
prises the panels for the operation of the oil switches on the high- 
tension feeders and transformers. 

In another typical arrangement for a large capacity rotary sub- 
station, the main high-tension 'bus bars are placed below ground 


-floor, single three-phase tranformers are employed, and the cooling 


of the latter is effected by means of a separately-driven blower set. 
Reactance coil- are used in conjunction with the rotaries for traction 
purposes to obtain the compounding effect; these reactance coils 
would be replaced by induction regulators (which enable the im- 
pressed E.M.F. on the rotary slip-rings, and, consequently, the 
direct-current voltage, to be varied at will), if the machines were 
used for lighting purposes. ‘The low-tension switch-gear is similar 
in all respects to that of an ordinary direct-current station. In the 
ease of a purely traction system the switchboard proper would only 
contain one pole, the remaining switches and "bus bars being placed 
in the vicinity of the machines themselves in the same way that 
equaliser switches and bars are now placed in many large direct- 


current traction stations. 


The negative pole of the rotary being directly connected to the 
negative bar and earth without introducing any switch, the 
secondary of the transformer is permanently earthed through 
the machine, and forms a safeguard in case the high-tension winding 
of the transformer should break down on the secondary. This 
arrangement very much simplifies the switch gear, as the equaliser 
switch is mounted on the rotary itself, the equaliser bar and 
negative bar being placed in a pit close below the rotaries, leaving 
only the positive single-pole switch and 'bus bar to be placed 
behind the switchboard proper. 

* Paper read before the Incorporated Municipal Electrical Association, 
June 30th. Slightly abridged. 

+ [A drawing and brief description of this sub-station will be found in 
The Electrician, Vol. LL, p. 237. The same drawing was used as an 
illustration in the present Paper, but we do not reproduce it as it was 
published in The Electrician so recently.—Ep. E.] MN 
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It is preferable that the high-tension transformers in sub-stations ` 


of this type should be placed in the same room as the rotary con- 
verters themselves. The great advantage of having them continually 
under observation, in the author's opinion, outweighs the argument 
that the safest position for the high-tension apparatus of this nature 
is under lock and key. It is quite possible for a serious fire to 
start without the fact being known when the transformers arc 
contained in & separate compartment, whereas, when they are 
readily seen, they can be cut off from the line on the slightest 
indication of a fault.* 


EXAMPLES OF MOTOR-GENERATOR EOUIPMENTS. 


Figs. 3 and 4 show two typical equipments for the sub-sta#ions of 
the Manchester Corporation. The Polygon is one of 10 stations, 
the general design in each case being the same, although the size 
and arrangement are modified to suit local conditions. The building 
is divided into two bays, the larger containing at the one end the 
traction motor-generators, also the separate high and low-tension 
switchboards. At the other end are placed, similarly, the lighting 
motor-generators and balancing sets, and the corresponding high 
and low-tension switchboards In the second bay provision is made 
for extension sets. 

Each traction set consists of a synchronous motor operating direct 
at 6,500 volts, and coupled to a 220kw. continuous-current com- 
pound-wound generator, the exciting current for the motor field 


platform are placed the switch panels with all the necessary instru- 
ments. The third or upper gallery carries the duplicate high. 
tension 'bus bars and selector switches. Means are provided for 
inter-connecting the 'bus bars of the two boards, so that traction 
sets can be run from lighting feeders and vice versa. The low- 
tension boards are arranged in two tiers, the various resistances 
and starters being placed on the basement level, but, as in the case 
of the high-tension boards, they are operated from the main gallery. 
The high-tension cable work in the station is almost entirely three- 
core, armoured throughout, cleated to the floor and run in earthen- 
ware pipes through the beds where necessary, suitable tail-end boxes 
being provided at the terminals. 

The second type of sub-station is represented by ** Oldham Road," 
which is typical of the second 10 stations; with the exception of 
two, all are arranged for both lighting and traction. Each station 
is arranged in one bay, with the high-tension switchboards on one 
side and the low-tension on the opposite side, the machines being 
placed in pairs down the centre, provision being left at one end for 
considerable extensions. The equipment, consisting of synchronous 
and induction motor-generators, is very similar to the previous type, 
their outputs varying from 250kw. to 104kw. The low-tension 
generators of each set are, however, compound-wound, and are, 
therefore, available for either lighting or traction purposes. A 
saving in spare plant and space is thereby effected as against the 
use of separate sets for each purpose. 
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being obtained from an exciter mounted on an extension of the 
shaft, or, as an alternative, from the lighting "bus bars. Each 
lighting set similarly consists of a synchronous motor direct-coupled 
to a 220kw. continuous-current shunt-wound generator to give 420 
to 430 volts across the outers of a three-wire system, and they are 
also so arranged as to give 210 volts on either side of the middle 
wire. The exciting current for the motor is taken from the ter- 
minals of the low-tension generator, or, as an alternative, from the 
lighting 'bus bars. The balancing sets, one of which is provided 
in each sub-station, consist of a 125kw. three-phase induction 
motor direct-coupled to two 52kw. continuous-current shunt-wound 
generators, placed one at each end of the motor shaft, supplying 
current at about 205 volts, as balancers on the lighting system, or 
for starting or exciting the traction motor-generators. 

Two high-tension switchboards are placed on galleries, one at 
each end of the main bay, and two low-tension switchboards are 
placed on galleries along the front side of the main bay, both being 
used for traction and lighting respectively. The high-tension boards 
are arranged in three tiers. On the lower or basement level are 
placed the sealing and dividing boxes, into which are brought the 
high-tension feeders from the power station, the spark-gaps, feeder 
and motor duplex fuses, field-regulating resistances, liquid starters, 
and stator transformers for the induction motors. On the main 


[A description was then given of one of the sub-stations of the 
Liverpool-Southport Railway. a more detailed description of which was 
published in The Electrician, Vol. LII., p. 898.— Ep. .] 
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Fic. 3.— MANCHESTER Corporation EnxcTRICITY WORKS, 
PonvaoN SUR-STATION. 


REFERENCES. 


A. 6,500-volt 3-phase Motor. 

B. 500-volt 220k w. D.C. Generator. 
C. 260.volt 2?0kw. D.C. Generator. 

D. 50kw. Generator. 


The main switchboards are placed on galleries 9ft. above floor 
level. The high-tension board controls the incoming and outgoing 
feeders and the synchronous motors, and is provided with two sets 
of'bus bars to which the lighting and traction feeders are respec- 
tively connected. But as each motor is provided with & change- 
over switch, and can therefore be run off either set of bars, the 
arrangement is practically equivalent to a duplicate set." 
Frequently lighting and traction sets are run off the same bus 
bars, and the varying load of the latter has not been found to inter- 
fere with a steady voltage being obtained from the former. This 
would appear to raise the question as to whether separate lighting 
and traction ’bus bars are really a necessity. Under the main 
gallery and on the floor level are placed the various resistances, 
starters and feeder chargers, the latter consisting of three separate 
water tanks, forming a non-inductive resistance. This arrangement 
has been found preferable in every way to the choking coil or 
separate motor-generator type. 

A cable subway runs the whole length of the building on each 
side, and receives the high and low-tension cables as they come in 
from the streets, and also carries the machine leads. The latter 
are single conductor cables throughout drawn through Doulton 
ducts between the machines and the subways. 


STATIC TRANSFORMER EquiPMENTS (Beyer-Peacock's). 


Fig. 5 shows the general arrangement and diagram of connections 
of a sub-station recently equipped for Beyer, Peacock & Co., Gorton, 
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Manchester. The transformers are of 60kw. capacity, six of these 
being banked together in mesh" to form two groups of 180kw. 
each. The ratio of voltage is 6,500-220. They are of the natural 
ventilation type. The switchboard is of the multi-frame order, and 
has panels controlling the two high-tension feeders, two high-tension 
transformer panels and two low-tension distributing panels. The 
current is metered on the primary side of the transformers, and & 
recorder is fixed on the low-tension panels reading direct in horse- 
powers. Provision is made for extension, the above instalment 
representing rather more than one-third of the capacity of the 
works. The efficiency of the transformers has been guaranteed for. 
98:5 per cent. at full load, with a drop of not more than 4 per cent. 
when working on any power-factor. 


WorKING OF SUB-STATIONS. 
Starting Up. 
(a) Rotary Converters.—There are three possible ways of starting 
up a rotary converter : 
(1). From the alternating-current side by switching it straight 
on to the supply lines. This method was adopted, and, as far 
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The rotary will now be running in synchronism with the main 
generators, and can be paralleled on thelow tension 'bus bars in the 
usual way. Although this method may be unavoidable in some 
eases, it has serious disadvantages, chiefly on account of the large 
current at low power-factor wh ich it draws from the supply lines, 
and the possibility of the rotary building up on the wrong polarity. 
For traction work this method may j^ employed, but not for 
lighting purposes. 

(2). Starting up from the direct-current side is a far simpler 
operation, and presents no difficulties of operation, and can usually 
be followed in most instances where & supply of direct current in 
the sub-station is available. In the case of the Central London 
Railway this method was always adopted for all sets after the first. 
Forlighting systems the starting current required for large units 
might occasion a heavy drop on the distributing mains, and it will 
become necessary either to provide an induction motor-generator 
set to supply the necessary direct current, or, -better still, the 


following, third, method may be usefully employed. 


(8). This consists in coupling on to an extension of the rotary 
shaft a small three-phase low-pressure induction motor, the 


10 Ton Crane 
(Hand Drive) 


b 


w^. 


—— 
— 

Cer | A * 

| riees LJ 


un 


WMO ^ i amen 


i 
f 
! 


i SES d 8 hi^ eZ 
r 
Yn cca em 


D 
vs ios os 
n 


Regulating Resistances 
Y — G " 


Ki Kurs 


ARA 


114 
— - — 4 - 
TTA ‘ 

, 


E fam) 
* —— ^ 
— ' 
as TE -= 
4 5 " 
T 
" 
"IM 
" 
n 


inn 
i usifTraction Motor ` 
Generator m 


A 
88 
u 

12 


Hm 
Ji s 
a= 9 


n Be: TH 
88 Me EET 7 


E 


= 


i 
2 


|... NR 


FTTTT ag T1 


— 


— — 


E. 


Regulating 
Re 


as the author knows, is still in vogue on the Central London 
Railway system, and on the Liverpool and Southport line, in the 
case of the first rotary to be started up each day. It is necessary 
to have a field-splitting switch in order that the shunt winding 
may be opened before starting, otherwise they would break down 
owing to the excessive E.M.F. induced at the moment of closing 
the A.C. main switch. Further, if the rotary be compound 
wound, the series field windings must be open-circuited. All 
switches on the direct-current side must be left open before switch- 
ing the rotary on to the line. By reason of the hysteresis lag in the 
poles, and in a lesser degree due to the eddy currents set up, the 
rotary will start as soon as the alternating-current switch is closed, 
and will immediately run up to synchronous speed. As soon as 
synchronism is attained, the field-splitting switch and direct-current 
field switch can be closed. With self-exciting sets care must be 
taken to see that the latter is closed as the machine is building up 
on the right polarity, which can be done by closely observing the 
direct-current voltmeter. If this is not done, the polarity on the 
direct-current side of the rotary will be reversed. 
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Fic. 4.—MANCHESTER CORPORATION ELECTRICITY WORKS. 
OLDHAM Roan BSUB-STATION, 


— REFERENCES. 


/ 


A. 6,500-volt 3-phase Motor. 

B. 500 volt 250kw. D.C. Generator. 
C. Stator Regulating Transformer. 
D. Water Besistances. 

E. 200-volt 150kw. D.C. Generator. 
F. 200-volt 250kw. D.C Generator. 
G. 5! kw. Generator. : 


capacity of which should be approximately one-tenth of the full 
load output of the rotary. By means of this starting motor, the 
whole set may be brought up to synchronous speed, the alternating- 
current and direct-current fields adjusted, and then synchronising 
the alternating-current side of the rotary on to the line, afterwards 
cutting out the starting auxiliary unit. 

(b) Synchronous Motor-generators.—The starting up of syn- 
chronous motor sets presents no difficulties, and is usually from 
the direct-current 'bus bars, and synchronising on the alternating- 
current side in the usual manner. It. is, however, absolutely 
necessary that provision be made in every sub station for the plant 
to be started up from the alternating-current side in the event of 
a possible shut-down of the lighting or traction systems. Such 
means are to hand in the employment of induction motor sets, 
which in lighting sub-stations are frequently coupled up to the 
balancers. Their value in this respect forms an additional reason, 
in addition to those previously set forth, why a combination of 
induction and synchronous motor sets is desirable. If battery power 
is available, this will provide the alternative direct-current supply: 
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but it rarely happens that battery stations and polyphase sub-stations 
are combined. 

(c) A method of starting up applicable to both rotaries and 
synchronous motor-generators is shown in Fig. 6, and is a slight 
modification of the first method described for the starting up of tne 
former. The compensator shown reduces the primary voltage to 
one half; the double throw oil switch, which is fitted with an over- 
load device, is thrown down on to the bottom contacts. Half- 
voltage is thus impressed on the rotary or synchronous motor, and, 
the field switch being left open, the machine runs up on an induced 
field. When full speed is attained, and the field built up in the 
right direction, the field switch is closed, the oil switch is thrown 
over on to the top contacts — i.e., on to the full voltage bars, and the 
starting high-tension oil switch is withdrawn. 
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suitable design of three-phase stator starter to be used for 
the purpose is shown in Fig. 7. It consists of three coils 
arranged in a triangle, and carefully insulated by cylinders of mica. 
Each coil is provided with an adjustable core consisting of a large 
number of iron sheets xin. thick. The three iron cores are attached 
to a round disc, which is held by a three-armed cast-iron holder, 
through the middle of which runs a screw, and the three iron cores 
can thereby be raised and lowered. The three coils are switched in 
series with the corresponding phases of the motor which is to be 
started up. Before switching in, the iron cores are lowered into the 
coils so that on first switching in only a small current goes into 
the stator of the motor. The cores are then gradually raised out of 
the coils, the inductive resistance being thereby gradually lessened, 
And finally the coils are short-circuited. A water resistance or other- 
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The motor-generator with induction motor is the simplest of all 
types of sub-station*equipment to start up. With long feeders it 
is desirable that the pressure on the feeders should be applied 
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VI. — Full Voltage Bus Bars. D. T. O. S. Double Throw Oil Switch. 
S. O. S.— Standing Oil Switch. S. M. Synchronous Motor. 
C. Compensator. V9.— Half. voltage Bus Bars. 


gradually to the stator of the induetion motor, as any throw up in 
the voltage due to the capacity of the feeder at the moment of 
switching in might break down the insulation of the motor. A 


suitable forin of starter is inserted between the slip- rings of the 
rotor, and short-ciruited as soon as the set is up to speed, when the 
machine can be paralleled in the usual manner on the direct current 
side. On account of the heavy rotor cables with large units, it is 
desirable, to avoid expense, that the rotor starter should be placed 
as near the machine as possible, and a convenient arrangement is 
to operate it by means of bevel gearing from the front of the 
switchboard platform. 


EXCITING. 


_ Rotaries are invariably self-excited for obvious reasons. There 
is one strong disadvantage, however, with this method, con- 
sequent on the possibility of the rotary reversing whilst under load. 
This happened on two or three occasions on the Central London 
Railway system, and is a possibility to be reckoned with. If the 
rotaries are excited from the bus bars, then a battery connected 
across the bars becomes imperative. For synchronous sets 
employed on traction circuits, a separate exciter mounted on the 
end of the shaft is probably the best method of exciting the high- 
tension motor fields. Although it occupies extra space, it provides 
an alternative method of excitation from the lighting ’bus bars 
where a mixed system is supplied. In any case, it is desirable that 
the excitation for the traction sets should be independent of the 
lighting system, and this can best be obtained by the use of a 
separate exciter, or a method to be described later on under 

" Balancing." For synchronous sets on lighting networks, excita- 

| tion from the D.C. terminals or L.T. bus bars will probably be 
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found sufficient. The author considers that the question of excita- 
tion is of importance, and should be well considered. 


BALANCING. 


The effective balancing of a three-wire lighting network from 
sub stations can be secured by the use of an induction motor 
coupled to two generators giving about half the pressure across 
the outers, the whole combination forming an auxiliary set 
for the supply of direct current necessary to start the larger syn- 
chronous units. It is, however, desirable that additional means of 
balancing should be provided, either by the use of double-wound 
armatures with the synchronous sets or other methods. An alter- 
native arrangement has been used extensively in the Manchester 
-sub-stations, and emanates from the Allgemeine Company. 
apparatus is essentially a choking coil, the ends of which are con- 
nected up by means of two slip-rings to the armature of the con- 
tinuous-current dynamo. The slip.rings are connected up to the 
armature at such points that a normal alternating current at the 
frequency corresponding to the number of pole-pieces and the revo- 
lutions is circulating in the equaliser. The middle wire of the 
system is connected up to the middle point of the choking coil. If 
the load on each of the 
two net-halves is un- È 
equal, 15 overload on , l! 
one will pass through — — — 
the middle wire into the ; — — 
respective side of the 
equahser, and through 
the slip-ring belonging 
to it back into the 
armature. This method 
also provides another 
supply for exciting cur- 
rent, and if all the syn- 
chronous plant in each 
sub-station is 


MOM ALL dM 
* 


] SO ar- 
ranged, it is evident 
that each set will be 


self-excited. An out-of- 
balance current up to 
25 per cent. can be 
dealt with under this 
arrangement without 
the difference in voltage 
exceeding 2} per cent. 
of the mean voltage. 


HUNTING. 


To ensure satisfactory 
parallel running and im. 
munity from what is 
known as “ hunting," it 
is necessary that every 
detail of the system should be very carefully considered. Tronbles 
from this source are almost entirely associated with rotary equip- 
ments. If the frequency of the supply system be not uniform—that 
is, if the variations in the velocity of the main generators during 
one revolution exceed a definite and certain limit—the rotary con- 
verters tend to follow, and vary in accordance with the power-house 
generators. If these variations occur rapidly, it is impossible for 
the converters to keep in step, and “hunting” ensues. But this 
trouble can be set up independently of the power-house engines. 
Oscillations my be set up from a variety of causes within the 
rotaries themselves, which, if not checked, will spread over the 
whole system. It is necessary, therefore, in the first place, to 
provide suitably but not too well governed engincs in the power 
house, and, secondly, to attach special devices to the rotaries them- 
selves to check any oscillations that may be set up. For this pur- 
pose damping coils" are used, which usually take the form of 
copper plates which bridge over the space between the pole tips. 
The eddy currents produced in the latter tend to restrain or 
counteract the distortion of the magnetic field due to the armature 
oscillations. This tendency to instability of rotaries, however 
inappreciable for traction work, has, in this country, at any rate 
in the past, placed them at a disadvantage for lighting work. With 
synchronous machines the author has never experienced any 
trouble from this source, and given suitable engines at the power 
house there should be no possibility of hunting. The armature 
reaction of the high-tension motor is considerable, the fields being 
excited at a constant pressure, and independent of the feeder 
pressure. 

SYNCHRONISING. 


It is of greater importance that the machine should be as nearly 
as possible in phase than at the same voltage. A synchroniser so 
arranged as to indicate the relative speeds of the incoming machine 
and those already on the load will be found a useful and time- 
saving device, and may be combined with the ordinary method of 
voltmeter and lamps. By the adoption of this type of synchroniser 


This: 


the machine can be synchronised in the shortest possible time and 
with the smallest interchange of current between the various 
machines. 

GENERAL CONCLUSIONS. 


For traction systems, very strong reasons must exist if the claim 
of the rotary converter operating at 25 cycles are overlooked. They 
are at least 5 per cent. more efficient than either of the other 
equipments; their ability to stand considerable overloads and the 
high power-factor at which they can be operated outweigh the 
disadvantages pointed out in the earlier part of this Paper. 

For mixed lighting and traction, lighting considerations will pro- 
bably settle the type of equipment, and for this synchronous 
motor-generators operating at 50 cycles appear to best fulfil the 
majority of conditions required —viz., ease of regulation of direct- 
current pressure, satisfactory perallel running, little or no variations 
in pressure; in short, they are not so sensitive as rotaries and they 
can also be worked at an equally high power factor. It is possible 
that the disadvantages of the rotary are sometimes exaggerated 
Their large use in the States and increasing use in this country 
point to the fact that under special circumstances their adoption 
may be deemed warranted. 

In the ease of direct-current lighting and power systems, most 
difficulty will, perhaps, be experienced in deciding on the respective 
merits of synchronous versus induction motors. As mentioned 
before, the drawback to the latter is the fact that the current 1s 
always a lagging current, and the smaller sizes have a relatively low 
power-factor. There is also a gain of 1 to 2 per cent. in efficiency 
in favour of the synchronous type, to balance which may be placed 
the extra complications in switch gear. For units of 500kw. and 
over the author considers that either type might be usefully em: 
ployed, the increased cost of the induction type being balanced by 
the increased cost of switch gear with the synchronous type. For 
units of less than the above output, a combination of both types 
has worked with advantage, the leading currents of the one com- 
pensating for the lagging currents of the other, while the induction 
motors provide the necessary means of starting up the sub-station 
from the high-tension side in the event of failure on the direct- 
current side of the system. 

In conclusion, the author would take this opportunity of express- 
ing his thanks to those representatives of the British Thomson- 
Houston Co., the British Westinghouse Company, the Electrical 
Co. and Dick, Kerr & Co., who have kindly placed data at his 
disposal. 


HIGH-SPEED ELECTRICALLY-DRIYEN PUMP. 


On account of the difficulty of designing a pump to work satis- 
factorily at high speeds, it is usual to reduce the speed by means of 


Fic. 1.—Pvx» DinECTLY Conxecrev to ELECTRIC MOTOR. 


gearing or belting. Pumps driven without gearing are, however, 
much to be preferred for more reasons than one, and we give below 
some particulars of a recently-designed high-speed pump for which 
the Blake and Knowles Steam Pump Co., who are the makers, claim 
a high efficiency and the additional advantage of noiseless working. 
Fig. 1 shows a punip of this type, capable of delivering 250 gallons 
per minute, against a head of 1,000ft. when running at 300 revs. per 
min. It has two cylinders, one at each end of the motor, and the 
plungers, having a diameter of 3$in. and a stroke of 5$in., are 
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actuated by two cranks placed at the opposite ends of the motor 
shaft and set at right angles to each other. The plungers are of 
the outside-packed pattern, and the two plungers of each pump are 
connected by side-rods. In order to cause as little eddying as 
possible, the ends of the plungers are pointed. Automatically- 
operated valves are used throughout. They are of the annular 
type, with a cushioning device, and have a very large area but 
small lift. To this fact, and also to the careful design of the 
suction and discharge passages, which are exceptionally large, is 
attributed the efficiency and noiselessness of the pump. We are 
informed that pumps of the type described are built in capacities 
of from 200 to 4, 000 gallons per minute, and for heads varying 
from 100ft. to 2,000ft. 

The following table gives the results of some tests undertaken by 
the General Electric Co on the pump referred to above. The motor 
was a six-pole 100 H.P. 200-volt shunt-wound machine of the G.E. 
Co.'s make :— 


309 


Revs. per min............. 280 280 280 280 

Motor input, kw....... ....| 28:80 40:60 | 5255 | 60:20 | 58:80 

Gallons delivered ........ 237 237 235 234 232 

Pump pressure, lbs. ...... 110 215 321 425 496 

Pump ü.. es dacs 3263 | 48°94 | 6225 | 74°53 | 7179 

Efficiency of set, per cent...) 78 82˙2 84:4 84:3 83:3 
m motor alone ..| 86:5 89 0 90:1 90-9 — 
js pump alone. 901 92:36 | 93°66 | 92-74 — 


AN ELECTRIC FIRE ENGINE. 


The small fire engine which we illustrate herewith is the newest 
application of electricity to fire extinguishing, the apparatus having 
been made by Messrs. Merryweather & Sons. It consists of a 
cylindrical tank mounted on two wheels and provided with running 


ELECTRICAL FIRE ENGINE. 


handles, with an electric motor and pump fitted on a wooden cover. 
The motor is wound to run at 100 volts and gives half a horse 
power at a speed of 1,200 revs. per min. The pump, which is entirely 
of gunmetal, is of the rotary type and is driven by the motor through 
worm gearing at a speed of about 200 revs. per min.; it will deliver 
about 20 gallons per minute at 50lb. to 60lb. pressure and throws a 
powerful jet. By means of the suction pipe it is so arranged that 
the pump can draw from the tank or take its supply from a 
pond or stream through the flexible hose and strainer shown in the 
illustration. The tank holds about 25 gallons of water and the 
whole apparatus forms a handy and powerful portable fire engine 
suitable for use in a house or any other building wired for electric 
light. Electric cable is carried on a reel, with fittings to attach 
to a plug. | l 


PYROMETERS SUITABLE FOR METALLURGICAL 
WORKS.* 


At the Barrow meeting of the Iron and Steel Institute the 
suggestion was made that, in view of the growing importance of 
pyrometers to the steel industry, arrangements should be made to 
enable members to see the actual working of different pyrometers, 
in order to enable them to form their own opinions of the relative 
merits of the appliances available for metallurgical purposes. The 
council readily adopted this suggestion, and appointed a committee, 
consisting of Mr. R. A. Hadfield, vice-president, Mr. J. E. Stead, 
member of council, and Mr. B. H. Brough, secretary, to make the 
necessary arrangements for the exhibition. | 

The Baird and Tatlock Pyrometert (made by Messrs. Baird 
and Tatlock).—This is a variety of thermo-electric pyrometer in 
which the E.M.F. developed by the difference in temperature 
of two similar thermo-electric junctions opposed to one another 
is measured. The Le Chatelier couple, consisting of a pure 
platinum wire and & platinum with 10 per cent. of rhodium or 
iridiuin wire, is used. For use at very high temperatures, the 
platinum and platinum rhodium couple is preferable on account of 
its greater durability. The platinum and platinum iridium couple 
gives a larger E.M.F., and consequently & more open scale. The 


measuring instrument is a portable form of high resistance dead-beat 


D'Arsonval galvanometer, the coil of which carries a long pointer 
over a graduated scale reading in degrees Centigrade or Fahrenheit 
direct. A special arrangement is adopted which prevents the pivots 
of the needle being damaged. In the stationary form of instru- 
ment the galvanometer is mounted on gimbals, and is therefore 
self-levelling. This form of instrument is very convenient when 
it is necessary to determine temperatures at different points in a 
large works. In both forms of instruments the moving part is a 
rectangular coil of fine wire delicately suspended between the poles 
of & powerful permanent magnet. The magnets, which are 
made from a special quality of steel, after being magnetised are 
very carefully tested for dead-beatness and permanency of readings 
before being inade up. The thermo-couple wires are threaded 
through short .lengths of double-bored porcelain tubes, which, 
in turn, are enclosed in an iron or steel outer tube. The instru- 
ments are very carefully calibrated before being sent out. The 
following is the method adopted:—The increments of current 
furnished by the couple for equal increments of temperature 
are determined. The current corresponding to the maximum 
temperature (1,600°C.) which the instrument is to measure being 
known, a current of, say, (55th of the maximum is sent through 
the galvanometer, and the position of the needle is noted. The 
current is then increased by small amounts up to the maximum, 
and the position of the needle noted for each amount. In this way 
a scale corresponding to equal increments of current, and therefore 
to equal rises of temperature, is obtained. It then only requires 
the accurate determination of one point of the scale by a melting 
point temperature to render it an absolute temperature scale. The 
calibration of the instruments is not affected by being carried about. 
Two forms of recording inatruments are also made, so that records 
of temperatures for lengthened periods of time may be obtained. 

In the ** pyrograph.”’ a band of photographic paper is drawn at a 
suitable rate under a very fine slit in the dial. The slit is at right- 
angle to the motion of the paper, so that if the light of an 8 c.p. 
electric larup is shining on the dial, some will pass through the slit 
and blacken the whole band as it is drawn past. The needle, how- 
ever, of a dead-beat galvanometer actuated by the thermo-electric 
force of a platinum and platinum rhodium couple moves above the 
dial, and this casts a shadow through the slit on to the photographic 
paper, and when this is developed, the record is seen as a white 
line. The same clockwork which draws the paper also switches off 
the lamp for one minute every hour, and thus marks white hour 
lines across the record. A datum line, say at 1,000deg., is marked on 
the record by a hair laid across the slit at the point, and by applying 
a scale to this line on the record the temperature at any part can 
be ascertained. 

In the automatic recorder the needle fixed to a dead-beat gal- 
vanometer coil and actuated by a thermo-junction plays between 
two rubbing contacts. The torsion wire supporting the coil is hung 
from a differential gear connecting two pieces of clockwork, and 
these are controlled by magnets worked by current sent through 
either of them when the needle completes a circuit through either 
of the rubbing contacts. The effect is to twist the torsion wire and 
bring the needle central between the contacts. A lever and pen is 
also connected to the differential gear, so that the amount of move- 
ment needed to bring the needle midway between the contacts is 
shown and recorded by the pen, which is arranged to write on a drum. 


* Abstract of a report prepared by a committee appointed by the Iron 
and Steel Institute. 

+ This description has been prepared by Mr. A. Campion, Cooper’s 
Hill, 
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Callendar and Grifith’s Thermometers, Thermo- couples, c. 
(made by the Cambridge Scientific Instrument Co.).—In resistance 
thermometers the increase in resistance of a platinum wire with 
temperature is observed. The electric-resistance thermometer was 
first proposed by Sir William Siemens in the Bakerian Lecture in 
1871, and it immediately came into general use for metallurgical 
work. Unfortunately it was found that small changes in the resis- 
tance of the thermometer occurred owing to the chemical action on 
the platinum of the silica in the porcelain bobbin on which the wire 
was wound. In 1886 Prof. H. L. Callendar showed that if the 
platinum is supported on a mica frame, in section that of a cross 
with equal arms, there is perfect insulation without any cause of 
alteration. Prof. Callendar also pointed out the importance of 
protecting the platinum from noxious gases, all volatile metals 
attacking platinum readily. The Callendar and Griffith's resistance 
thermometer consists of a fine platinum wire wound on a mica. 
frame, and connected by means of stout copper or platinum leads 
to terminals in the head of the thermometer. Two similar leads, 
but unconnected with the coil, pass through the whole length of the 
thermometer and act as compensating leads. By this means no 
error is introduced by the variation of the temperature of the wires 
connecting the thermometer with the indicator or recorder. For. 
reading temperature directly by means of a resistance thermo- 
meter, the Whipple temperature indicator is generally employed. 
It consists of a Wheatstone bridge, one arm of which is a long 
bridge wire wound in the form of & helix on an ebonite drum. A 
contact maker mounted on the inside of a drum can be rotated 
over this wire. A scale divided into degrees Centigrade or Fahren- 
heit is fixed on the outer surface of the drum. The four terminals 
of the resistance thermometer are connected by means of leads to 
the indicator, the resistance coil of the thermometer thus forming 
one arm of the bridge. By turning the handle, the contact maker : 
is moved along the bridge wire until sufficient resistance is intro- 
‘duced to balance the resistance of the thermometer. The galvano- 
meter needle shows when this electrical balance has been obtained. 
A pointer shows the temperature on the scale previously referred 
to. This instrument has been applied with considerable success to 
the measurement of the temperature of hardening baths, boiler 
flues, &c. 


For recording temperature by means of an electric- resistance 
thermometer a Callendar recorder is employed. This instrument, 
which was designed by Prof. H. L. Callendar, consists of a Wheat- 
stone bridge or potentiometer, in which the movements of the slider 
along the bridge wire is automatically effected by relays worked by 
the current passing through the galvanometer between the bridge- 
arms. According as the moving coil of this galvanometer is 
deflected in one direction or the other, a relay circuit is connected 
through one or the other of two electromagnets. Each of these 
magnets is mounted on a clock, the movement of which is pre- 
vented by a brake. When a current passes through a magnet this 
brake is lifted, allowing the clockwork to revolve. These clocks are 
connected by differential gearing with a recording pen, which is 
pulled in one direction or the other when the brake is lifted from 
the corresponding clock. The bridge slider moves with the pen and 
tends to restore balance. The thermometer employed in connection 
with the Callendar recorder is specially designed for measuring the 
temperature of anealing furnaces, and the recorder can be used for 
the determination of recalescent points, either by means of resistance 
or thermo-electric pyrometers. The direct-reading thermo-clectric 
instrument consists of a sensitive D'Arsonval galvanometer, the 
coil of which carries a pointer reading on a scale divided in degrees 
Centigrade. By means of a simple switchboard several thermo- 
couples can be connected in turn with the galvanometer. 


The Le Chatelier Pyrometer (made by W. C. Hereus, Hanau, 
Germany).—At the instance of the Royal Physical Technical 
Institute at Charlottenburg, Mr. W. C. Heræus, of the firm of 
platinum refiners at Hanau, undertook the manufacture of a 
pyrometer according to the principle of Prof. Le Chatelier, of Paris. 
The principle involved is the conversion of heat into an electric 
current and the determination of the degree of heat by a suitable 
device indicating the E.M.F. of such a current. A decided 
advantage which this pyrometer possesses over all others consists 
in its ease of application and convenience in handling, and 
in the fact that the temperature can be read off at almost any 
distance from the source of heat. The following is a description of 
the apparatus and of the method of operation:—Two wires, 
one of absolutely pure platinum and the other consisting of 
the same metal alloyed with 10 per cent. of rhodium, are 
fused together at one of their ends in the shape of a small ball 
(Fig. 1), and thus form a couple. This ball generates a slight 
electric current when heated, and, as ascertained by the Royal 
Physical Institute, by comparison with their celebrated air thermo- 
meter, such currents are proportionate to the heat applied. 
Each element is accompanied by a table of results determined in the 
same manner. To prevent injury to the wires by abrasion, injurious 
gases, and by alloying with other metals, they are usually enclosed in 
porcelain tubes, a small tube open at both ends being used to insulate 
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the two wires and a larger one, closed at one end, covering the 
the whole. The Royal Porcelain Factory at Berlin prepares such 
tubes from an extremely refractory porcelain base, which resists a 
temperature of 2,920°F. or 1,600°C. These tubes can be made up to 
50in. in length. The galvanometer used in connection with the 
pyrometer is of the D'Arsonval type, and is especially adapted to 
the measuring of thermo-currents. The current is transmitted to 
an armature, wound in quadrangular shape, through a fine wire of 
hard metal which does not oxidise. A small spring of the same 
material acts as a negative. A strong permanent magnet with iron 
pole shoes constitutes a magnetic field, and an iron cylinder in 
the centro concentrates the magnetic lines of force. The pointer 
moves over two scales, one of which denotes the E.M.F. of the 
current in micro-volts, thus making it possible to check the readings 
of the instrument; while the second scale gives direct readings of 
the degrees of temperature. On the side of the cylindrical casing 
of each instrument there is provided an adjustable thumbscrew, 
which secures the armature, thus avoiding the breaking of its 
delicate suspension wire while in transit. 


---::-----1000 mm. 
Fie, 1. 
A. Interchangeable for Angular cr J. Terminal Box Cover, 
Straight Connection. K. Binding Posts. 
B. Hand Screen. L. Hard Fibre Disc. 
C. Platinum. M. Terminal Box Ha: dle. 
D. Clamp. : N. Wire Connector. 
E. Platinum Rhodium. P. Copper Wires connected to Gal. 
F. Hinged Cap locked by Cam Tever, vanometer. 
quickly opened and closed for Q. Asbestos Lining. 
interchanging Clay Tip. K. Junction of Wires. 
G. Fire Clay. 8. Platinum Wire. 
H. Terminal Box. T. Platinum Rhodium Wire. 
I. Hand-screen Handle moveabl+ on U. Internal Asbestos Lining. 
Pipe. V. External Asbestos Lining. 


The Roberts-Austen Hec;rding Electric Pyrometer (made by 
Messrs. James Pitkin & Co.).—This instrument, which is of the 
recording electrical type, was devised by the late Sir William 
Roberts-Austen for the continuous registration of very high tem- 
peratures, and it is widely used for recording the temperature of 
the hot blast and for regulating the heat of metallurgical furnaces. 
The apparatus consists of two mahogany cases impervious to light, 
the larger of which contains a Holden d’Arsonval dead-beat galvano- 
meter, with a suitable arrangement of lenses and mirrors. The 
other case contains a drum which is made to revolve by clockwork 
once in 24, 12 or six hours. The surface of this drum may be 
covered with sensitised photographic paper. A ray of light, either 
from a gas jet or from a lamp, is thrown by means of a mirror at 
an angle of 45deg. on to the mirror of the galvanometer, and is pro- 
jected thence to the surface of the drum, acting photographically on 
the sensitised paper. The galvanometer is then connected by 
copper leads to a thermo-junction inserted in the space or object, 
the temperature of which it is desired to record. The thermo- 
junction may, for example, be placed in a hot-blast main or in the 
midst of a small mass of metal which is either being cooled from a 
high temperature or is being raised to a temperature below that of 
the melting-point of platinum. The heating of the thermo-junction 
causes a very sinall current to pass through the coil of the galvano- 
meter, which is deflected, and the mirror attached to it projects a 
spot of light on the surface of the drum. The amplitude of this 
deflection indicates the temperature, and a continuous curve is 
traced on the photographic paper, which at once indicates what 
temperature is attained at any particular moment. A scale is also 
provided on which the temperatures can be read from time to time, 
without interfering in any way with the record. The most simple 
of the standard forms (pattern 1) is provided with a switch or handle, 
by means of which a record from any one of six furnaces or centres 
of heat may be obtained. The time devoted to the record of any of 
the six depends upon the length of time the handle is left ata 
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definite part of the switch. The number of the particular furnace 
under examination is automatically registered on the drum. The 
second form of the instrument (pattern 2) enables two continuous 
and simultaneous records to be taken on the same drum from two 
furnaces, provision being made for distinguishing the curves. The 
change from one furnace to another is made automatically by means 
of clockwork. The third form (pattern 8) is for taking three 
continuous and simultaneous records. 


Thermo-junctions have been used from time to time since 1826, 
when Becquerel advocated their adoption. Confidence in their 
indications was, however, only established when it became possible 
to obtain a good dead-beat galvanometer. The particular thermo- 
junctions to be used will vary with circumstances, and for many 
purposes the platinum platinum-iridiwm junction, first used by 
Prof. Tate in 1873, possesses many advantages over other thermo- 
junctions. Specially designed electric recording pyrometers are 
also constructed by the same makers for research work, similar to 
those used at the Royal Mint, where extreme accuracy is required 
in determining temperatures. In this pattern two galvanometers 
are employed, one of greater sensitiveness than the other, in a case 
impervious to light. A ray of light either from a gas jet or from a 
lamp is thrown, by means of a mirror at 45deg. (having been 
focussed by suitable lenses), on to the galvanometer mirrors, and is 
projected thence on to the surface of a photographic plate. This 
plate is raised at any desired speed by means of an accurately con- 
structed clockwork train, and the rays of light from the galvano- 
meter mirrors, reduced by means of a horizontal slot to mere points 
of light, fall on to the sensitised surface, which, being developed, 
gives an accurate record of the temperature at every instant of time. 
A dark slide or plate-carrier is provided for enclosing the plate, to 
enable it to be removed to the dark room for development. 


The Stemens Electric Pyrometer (made by Messrs. Siemens 
Brothers & Co.).—The Siemens electrical pyrometer is a platinum 
resistance thermometer which 
has a coil of platinum wire 
wound upon a cylinder of re- 
fractory material, and fixed 
usually at the end of a long 
closed iron tube where it is 
protected by a platinum shield. 
To measure in actual practice 
the resistance of the coil and 
thus its temperature, two 
types of apparatus are em- 
ployed. One of these, com- 
prising a differential galvano- 
meter and a set of resistance 
coils, gives readings in ohms, 
from which the temperatures 
are ascertained by means of 
special tables. The otheris a 
combination of a small 
D'Arsonvalgalvanometer and 
a Wheatstone bridge of circu- 
lar form with sliding contact, 
and gives readings directly 
in thermometric degrees. The 
first of these types is an in- 
strument of great accuracy, 
and ite determinations can 
be relied upon to agree within 
a fraction of 1 per cent. with 
those of an air thermometer. 
It is very simple in its ar- 
rangement and working, and 
may be entrusted to the care 
of any intelligent workman. m 
It finds special application in works where it is necessary. to 
ascertain from time to time the heat of furnaces, flues, &c., par- 
ticularly those in which the processes demand the maintenance 
of a definite temperature during certain operations. It is employed 
in most of the principal steel works in the United Kingdom and 
on the Continent for determining temperatures during the manu- 
facture of steel plates. 


Fig. 2 is a diagram showing the pyrometer and galvanometer 
with resistance coils and battery connected up for taking a reading. 
The galvanometer is placed with its needle pointing to zero and the 
end of the pyrometer tube is inserted in the furnace the temperature 
of which is to be measured, the upper part of the tube being pro- 
tected from the heat by fireclay or & sheet of iron. When the tube 
is thought to have acquired the temperature of the furnace, the key 
marked K is pressed down, causing the battery current to divide 
at the back of the key into two circuits, one of which includes one 
coil of the galvanometer and the pyrometer coil, while the other 
includes the other galvanometer coil and the resistance box. If the 
resistance of the pyrometer coil does not equal that of the circuit of 
the resistance box, the needle is deflected, and in order to establish 
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a balance the holes in the resistance boxes must be plugged or 
unplugged, until the galvanometer needle returns to zero. The sum of 
the unplugged whole numbers of the resistance box, plus the decimal 
marked opposite the hole filled by the travelling peg, will then give 
the resistance of the pyrometer coil in ohms. In order to take a 
reading, the travelling peg connected with the terminal R! is 
inserted in the hole marked o, and the resistance between the fixed 
terminals T and o is unplugged until the galvanometer is balanced 
as nearly as possible, while the key K is continuously depressed. 
The travelling peg is then moved along the decimal coils of the 
resistance box until the point is reached when the galvanometer 
needle remains exactly at zero and the unplugged resistance between 
terminals T and o is then read off plus the decimal indicated by the 
travelling peg. "The resistances between the terminals T and o are 
additive, while the decimal parts progress by 0°05 ohm from 0 to 
l ohm. Thus, if the holes 1, 2, 4 and 20 are unplugged, and the 
travelling peg is in the 0°65 hole, the resistance of the coil will be 
2765 ohms. The length of the wires A and B connecting the 
galvanometer to the pyrometer tube does not affect the reading so 
long as the wires are of equal resistance, as their resistances vary 
equally with variations of temperature and balance one another. 

The second type, or direct-reading apparatus, comprises a Wheat- 
stone bridge, one limb of which is an adjustable resistance formed 
out of a helical coil of wire arranged round the edge of a circular 
dial. The dial is divided into either Fahrenheit or Centigrade 
degrees as desired, and in the centre of it is & small D'Arsonval 
galvanometer, a type of instrument unaffected by external magnetic 
fields. A sliding contact with a pointer serves to adjust the resis- 
tance of the variable limb of the bridge, and at the same time to 
indicate on the dial the temperature of the coil when the balance 
has been obtained. The keys are combined and fitted to the arm 
of the sliding contact in such & way that by depressing the knob of 
the contact the battery is put into circuit with the galvanometer 
and pyrometer. The whole is mounted upon a tripod stand. To 
take & temperature, the pyrometer is connected by means of a 
three-cored cable to three of the terminals and the battery to two 
terminals of the instrument. The sliding arm is moved to some 
point on the scale and the lever depressed until the point is found 
at which depression of the key produces no deflection of the needle 
of the galvanometer. The pointer attached to the sliding contact 
will then indicate the temperature of the pyrometer coil. This type 
of instrument is quite as sensitive as the first type described, and 
it possesses & great advantage in avoiding the inconvenience and 
liability to error arising from the use of conversion tables. There 
is, moreover, only one piece of apparatus to be handled instead of 
two, and, unlike the other, it is not affected by external magnetic 
fields due to the proximity of dynamos or powerful electric currents, 
while its manipulation is even more simple. 


THE KINGSLAND SURFACE.CONTACT SYSTEM. 


The Traction Co. of the United Kingdom has drawn our atten- 
tion to the latest design of the Kingsland mechanical surface- 
contact system which they are now bringing forward. This system, 
in its original form, was fully described in The Electrician, Vol. 
XLVII., p. 181, and a short reference to its later developments was 
made in The Electrician, Vol. LI., p. 47. It is being experimented 
with at present in Dresden on a line some 800yds. long, and if the 
experiments give satisfaction, we are informed that the system is to 
be applied to about 183 miles of track in the centre of the town, 
which are now operated on the accumulator, conduit and trolley 
systems. 

In principle the system has remained the same. The car carries 
two strikers, one at the front and the other at the back. When 
running along the track, the former switches the current on to the 
stud by depressing a switch lever placed in 4 slot at the side of the 
track, while the striker at the back of the car switches the current 
off again, thus leaving the studs which have been passed dead." 
A light skate is suspended from underneath the car to pick up the 
current from the studs. Fig. 1 is a section through the track at a 
place where there is a stud. A slot, Sin. wide, is formed between a 
guard rail and a track rail at the side of the track. The same 
illustration shows the position of the switch box and the switch 
lever. A short length of angle iron is fixed above this lever, so as 
to prevent it being tampered with. The striker on the car is suit- 
ably curved to avoid coming into contact with this piece of angle 
iron. The switch boxes are accessible through the removable 
cover of street boxes. Street boxes and the slot are drained in the 
usual manner. The studs are fixed in the middle of the track and 
are spaced at such distances that the skate never loses contact. 
The track is of the usual construction, the rails being bonded, as 
they form the return path for the current. No extra excavation is 
required on the line except that required for the switch boxes. The 
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depth of these is 12in. from the bottom of the rail, and even this 
depth may, it is stated, be reduced in special cases. It is note- 
worthy that the studs are solid fixtures, containing no movable 
mechanism. As will be seen from Fig. 1, the stud consists of a 
block, made of paving concrete or granite, and a metal cap made of 
cast steel. The latter is rectangular in form, having a surface area, 
at road level, of abou; 28 sq.in. Before the stud is dropped into 
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the change taking place when the lever is actuated. No sparking 
occurs in the switch, as contact is first broken by the skate. When 
the lever 2 (Fig. 2) is depressed in either direction the part 10, 
being kept from rotating by lugs 11 sliding in grooves in the casing, 
is thrust forward against the pressure of a strong square-section 
steel spring,18. This is brought about bya double ratchet mechanism, 
the constituent parts of which are 7 and 9. 


This part of the 


Fic. 1.—SECTION THROUGH TRACK AND Contact STUD. 


place, just sufficient hot bitumen is poured into the tapered recess | 


in the block to form an air and water-tight seal to the interior of the 
hollow stud. Electric connection between this and the switching 
eee in the switch box is mado by a short length of flexible 
cable. 

Fig. 2 is a section through the switch box, and Fig. 3 is a view 
of the switch proper. With reference to the latter b denotes the 


Fic. 2.— SECTION THROUGH Switch MECHANISM. 


three spring contacts which are fixed to the three arms of a metal 
ring. This is embedded in insulating material, shown shaded in 
the illustration. A is an outer case of insulating material, into 
which the two metal blocks DD are let. One of these is connected: 
by a flexible conductor to the main cable, while the other is in elec- 


DovBLE RATCHET ARRANGEMENT. 


SwircH IN Contact Box. 


trical connection with the stud. By means of the mechanism shown 
in Figs. 2 to 5, the switch contacts b are rotated 60deg. in one and 
the same direction whenever the lever 2 (Fig. 2) is depressed in one or 
theother sense. It is obvious, therefore, that the stud is alternately 
electrically connegted with and disconnected from the main cable, 


mechanism is shown in more detail in Fig. 4. Part 10 moves 
forward until the lugs 11, of which there are three, come to rest 
against the inner side of the slots 12. At this point the teeth 31 of 
| part 10 engage with the teeth 32 of part 17, thereby locking the 
latter. Part 17 has a bush, 15, of hexagonal shape, which fits into 


Fro. 5. 


the hexagonal hole of the switch arm, described above and depicted 
in Fig. 3. In Fig. 2 this switch arm, together with one spring 
contact, isshown andis marked 14. A ring, 18 (Fig. 2), is mounted 
on ball bearings, and is made to turn when the lever 2 is 


Fic. 6.— SECTION AND ELEVATION or SKATE. 


depressed by portions of three screw threads (Fig. 5) engaging 
with grooves in part 10 (Fig. 2). As is seen from Figs. 2 and 
5, the turning motion of 18 is imparted to 17 and thence to the 
switch 14 by pawls 21, which engage with the teeth on 17. The 
part 17 carries a third set of teeth marked 28. These engage with 
pawls 29 and have the effect of preventing any backward motion of 


- Nn 8 


Fic. 7.—MeEtuHop or FIXING STRIKER To Car. 


the switch. The action of the switch will now be clear :—Whea 
the lever 2 is pressed by the striker of the car out of its vertical 
position, the part 10 is thrust forward by the action of the doub'e 
ratchet mechanism. In advancing, it causes the ring 18 to rotate, 
and this in its turn actuates part 17 and the switch contacts con- 
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nected to it. These, however, cannot overshoot their mark by 
reason of the side teeth of 10 engaging with the corresponding teeth. 
of 17. Nor can the switch contacts move backwards from any 
cause. The movement of the switch contacts cause electrical 
contact either to be made or interrupted between the main cable 
and the stud. After the striker has passed, the spring causes the 
whole mechanism to regain its original position, and the lever, being 
again vertical, is ready to be struck by the striker at the back of the 
car. This takes place in the same manner as before and has the 
effect—under the assumption that the first striker switched the 
current on— of cutting off the current from the stud. The mechanism 
is protected by a water-tight cast-iron box, built in two parts. Ball 
bearings are used in two instances, and are said to obviate the 
necessity of lubrication. 
of the spring breaking, the mechanism will still work satisfactorily. 

Any car of standard design may be used for working on this system. 
All that is necessary is to have it fitted with a collecting skate 


(Fig. 6) and a pair of strikers, of which the design and method of 


attachment are shown in Fig. 7. The skate consists, preferably, of 
a steel tube of special section, suitably tapered off at the ends. As 
seen from Fig. 7, the striker is carried by the axle box and possesses 
a certain degree of flexibility. It is claimed for this system that the 
track construction is comparatively cheap, exceeding in cost that for 
a similar track with overhead equipment by about only £1,500 per 
mile. In favourable conditions this excess may, it is stated, zbe con- 
siderably reduced. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. } 


Electric Convection in Liquid. A. Cotton and H. Mouton 
report some further studies of the transportation of ultra- 
microscopic particles in a liquid under the influence of an 
electric current. The velocity depends upon the dimensions 
of the electrolytic vessel employed, but for the same colloid 
the velocity in the central plane of a fairly thick layer is 
constant. For all the liquids studied, which were bad con- 
ductors, the velocity was of the same order of magnitude, 
being between 2 and 4 microns per second. The authors 
point out that the motion of the particles is determined by two 
factors, one of the factors being the charge of the particles 
themselves, usually negative, while the other is the motion of 
the liquid in the vicinity of the solid wall, which is already 
known as electric osmosis. Near the walls the latter factor 
becomes predominant. The authors obtained positive colloids 
by using colloidal iron hydrate, or acidulating dilute albumen, 
or adding a basic aniline to an emulsion of mastic. 

[Cotton and Mouton, Comptes Rendus, June 27, 1904.1 


Non. uniformiii of Temperature. —E. Solvay argues from certain 
phenomena observed in air compressors that it is impossible to 
discover the temperature of a body intimately mixed up with 
a large quantity of another body having a higher conductivity, 
and deduces from this fact certain novel considerations as to 
the origin of radio-activity. In one type of air compressors 
the heating of the apparatus is prevented by injecting cold 
water in a fine spray. Now, although the pressure curves 
indicate a very high temperature of the compressed air, the 
thermometer shows a heating of the walls amounting to only 
a few degrees. It is evidently only the temperature of the 
water that is indicated. Most telluric substances are of a 
heterogeneous structure, and it is possible that some minute 
portion of them may remain for a considerable time at a 
temperature greatly exceeding the temperature of the medium 
in which they are contained. This may account for forms of 
energy emanating from apparently cold bodies which are 
ordinarily associated with high temperatures only. 

(E. Sorvav, Comptes Rendus, July 4, 1904.] 


Analogies between Radium Rays and .N-rays.—J. Becquerel 
has discovered some remarkable resemblances between the 
penetrating radium rays and N-rays on the one hand, and 
between the non-deflected “ polonium " rays and the N’-rays 
on the other. These analogies appear in their respective 
behaviour to a sulphide screen. Both the former make the 
screen emit secondary N-rays, which stimulate the visual 
faculty, while the latter reduce the visibility of a crozs or patch 
of the sulphide. That the sulphide emits N-rays under. the 
influence of the radiation from uranium salts may be shown 
by the following experiment :—A cone of aluminium, such as 


It is stated that even in the unlikely case 


is used for concentrating N-rays, is placed over some uranium 
salt. A sulphide screen placed at the apex then becomes 
slightly more visible, owing to the influence of the most pene- 
trating rays. If now a little of the phosphorescent sulphide, 
without being artificially excited, is bronght near the uranium 
salt, the screen at the apex becomes much more distinct, owing 
to the N-rays emitted by the sulphide below. That the N-rays 
emitted are secondary is proved by the fact that the effect 
upon the eye is almost completely intercepted by distilled 
water, but not by salt water. The reverse effect was observed 
by means of a preparation of active bismuth containing polo- 
nium, and having an activity of 60. On bringing the polonium 
near a small luminous cross of calcium sulphide, the luminosity 
of the cross was considerably reduced. This was, however, 
only the case with the heavy a-rays of polonium. On stopping 
up the bottle containing the preparation and again exposing 
the screen near the wall of the bottle, it was found that the 
luminosity was increased, owing to the action of the penetra- 
ting B-rays, which are already known to increase the phos- 
phorescence of a sulphide screen. The author dwells upon 
the great importance of the phosphorescent screen as a detector 
of radiations. It gives a reaction where photography fails to 
show anything, and where even the electroscope shows no 
effect. He suggest that the increase of luminosity may in 
many cases be due to -rays hitherto undiscovered. He 
promises further analogies between N-rays and Becquerel rays. 
J. BEcQURREL, Comptes Rendus, July 4, 1904.) 
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Verlical-force Magnetograph.—W. Watson describes a new 
quartz-thread vertical-force magnetograph which offers a simple 
compensation for temperature and also eliminates the knife- 
edge, thus preventing the irregularities produced by dust on 
the supporting plane. In principle the instrument resembles 
the quartz-thread gravity balance designed by Threlfall. The 
instrument consists essentially of à magnet suspended on a 
horizontal quartz fibre which is kept stretched by means of 
a quartz spring. The centre of gravity of the magnet and the 
torsion of the fibre are so adjusted that the axis of the magnet 
is horizontal. The balance of the magnet is so adjusted that 
the centre of gravity lies on the same side of the axis of the fibre 
as the south pole, the displacement being such that, to make the 
magnet lie with its axis horizontal, the fibre has to be twisted 
in the anti-clockwise direction. In this case, when the tempe- 
rature rises, the north end of the magnet will tend to rise, 
owing to the decrease in magnetic moment, but will tend to fall 
owing to the increase in the stiffness of the fibre. Thus, by 
suitably adjusting the horizontal diaplacement of the centre of 
gravity of the magnet—that is, the initial torsion of the fibre— 
matters can be so arranged that the decrease in the couple due 
to the one effect is exactly equal to the increase due to the 
other; and so, changes of temperature do not affect the posi- 
tion of the magnet. In the instrument described, the horizontal 
displacement of the centre of gravity is effected by moving a 
small weight along the magnet, and the possibility of obtaining 
complete compensation depends on the fact that the coefficient 
of increase of the rigidity of the fibre is much greater than the 
coefficient of linear expansion of steel. l 

[W. Watson, Terrestrial Magnetism, June, 1901.] 


Conductivity of Radium Bromide Solutions.—F. Kohlrausch and 
F. Henning have experimented with radium bromide as an 
electrolyte, expecting that, either in consequence of its high 
atomic weight or its ionising action, it might show peculiar 
effects. This expectation was, however, not realised, since the 
salt was found to be quite normal as an electrolyte, and to take 
its place in the ordinary series of related elements. This is 
another instance of the rule that in the behaviour of the ele- 
ments towards water the atomic weight plays no dominant part. 
The ionic mobility in water is 57 for radium, 56 for barium, 
and 53 for strontium or calcium. The temperature coeflicient 
has also a normal value. The authors assumed Curie’s value 
225 of the atomic weight as a basis for their calculations. 
With Runge and Precht’s value 258, the mobility would be 
67. But even then it would be of the order of mobility of 
metallic ions. 

[Kom ravscn and Hennina, Verhandlungen der Deutschen Physika- 


lischen Gesellschaft, VI., No. 5, 1904.) - 
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UNIVERSITIES AND STATE ENDOWMENT. 


Although the subject of university education and the 
control and maintenance of the machinery by which it is 
carried out is of the greatest importance, yet it must be 
admitted that small service has been rendered to the cause 
by the deputation, organised by the British Association, which 
waited upon the Prime Minister last Friday. The British 
Association is an exceedingly powerful organisation, and when 
assisted by the universities of the country, as it was on Friday, 
its opinions and demands, if properly addressed, cannot fail to 
carry weight. But, unfortunately, the deputation was both 
mismanaged and ill-timed. The avowed object of the deputa- 
tion was to lay before the Government the necessity of State 


aid for universities, assistance being especially required to 
advance the teaching of applied and pure science, and 


for the furtherance of scientific research, but a more inop- 
portune moment could scarcely have been chosen, and 
the vague and uncertain manner in which views were 
advanced could not have but militated against a favourable 
outcome. Admittedly, the matter is.one of some urgency, 
and nothing is to be gained by mere wilful procrastination on 
either side; but after a recent speech by the Chancellor of the 
Exchequer, in which it was pointed out that the finances of the 
country call rather for a diminution than an augmentation. 
in the rate of increase of our national expenditure, it must 
be admitted that nothing would have been lost by patiently 
waiting until affairs show some improvement. Moreover, 
since there is every likelihood of the present Government. 
vacating office at no distant date, the present appeal will have. 
been made to a source from which it might have been antici- 
pated no assistance could possibly come. In fact, Mr. AUSTEN 
CHAMBERLAIN practically told the deputation that, for the 
present, the matter would receive no consideration. As to 
what extent financial support was expected there was nothing 
put forward, and there were no statistics advanced to show in 
what condition the universities are at present. Briefly, the 


| deputation went forward without a shred of evidence to 
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support their ill-defined demands, and they laid nothing before 
the Government which might serve as a guide when considering 
the appeal. 

The chief speaker was Mr. JOSEPH CHAMBERLAIN, the 
statesman who delayed the progress of the British electrical 
industry six years by giving us the unfortunate Electric 
Lighting Act of 1882, and who is now embarrassing the 
Government by his persistent advocacy, in season and out of 
season, of a change in its fiscal policy—far more in fact than 
he is likely to embarrass it by a half-hearted advocacy of State 
endowment for universities. Although the advocate was ill- 
chosen, he certainly spoke well, and, since he came prepared 
only with the old time-worn arguments with which to prove 
his case, it certainly needed a good orator to give effect to 
them. But something more than mere eloquence is required 
to influence a man of Mr. BALFOUR'S stamp. It is natural 
that Mr. CHAMBERLAIN does not possess sufficient leisure or 
opportunity to study the needs of the country with regard to 
scientific and higher technical education to the same extent 
as some of the eminent men of science who followed him. 
Unfortunately these gentlemen were relegated to the back- 
ground, and their speeches are reported with comparative 
brevity in the daily papers. Leading journals of science and 
engineering were not invited to send representatives to 
accompany the deputation ; our own reporter attended but 
was refused admission. This is regrettable, for surely it 
should have been the intention of the British Association to 
gain the sympathy of the section of the public representing 
scientific and industrial interests as well as to influence the 
Prime Minister and Chancellor of the Exchequer directly. It 
is another example of the bad manner in which the whole 
matter was organised. 

Mr. CHAMBERLAIN called attention to the fact that, 
as far as the multiplication of universities is concerned, 
England is only following Germany, the United States 
and other countries. Quoting the instance of an American 
manufacturer who engaged an entire science graduate 
class from Columbia University, he said that if a manu- 
facturer here desired to do that he would not find 
the men to his hand. Now, this is only true to a limited 
extent, as many graduates of our universities and high-grade 
technical colleges know only too well. Manufacturers in this 
country have not yet learned to place that amount of confidence 
in graduates which many of the latter doubtless deserve. But 
there are, unfortunately, many who do not merit such con- 
fidence, and the obvious inference is, therefore, that their train- 
ing is not of theright kind. As Mr. BALFOUR pointed out, the 
standard of ability or brains of English students is neither 
deteriorating nor falling behind that of students of other coun- 
tries, and the only thing at fault is the system of training. This, 
then, should be remedied before the State is asked to contribute 
funds to the universities. He evidently recognises clearly 
that there is such a thing as over-production, and quoted 
Germany as an instance; he is also of the opinion that manu- 
facturers prefer men who have acquired their training by 
* actual day-by-day labour," rather than those who have been 
trained in the lecture rooms and laboratories of a university. 
Sir WILLIAM RAMSAY, as a member of the deputation, men- 
tioned that it was possible for a professor in Berlin to make as 
much as £6,000 or £7,000 a year, but Mr. BALFouR expressed 
a doubt as to the wisdom of offering such salaries as these, and 
advocated the establishment of positions which would content 
those whose “ambition is the higheat of all ambitions-—to add 
to the knowledge of mankind.” But in making this remark 
he must have been under a wrong impression; Sir WILLIAM 
Ramsay evidently referred to teachers, while Mr. BALFOUR was 


thinking of research scholarships, and, besides, the figures 
referred to must have included remuneration received for 
consulting work. 

The CHANCELLOR OF THE EXCHEQUER, in defending the atti- 
tude of the State towards education, showed that, per head 
of the population, the United Kingdom spends more on educa- 
tion than the United States, France or Germany. This, how- 
ever, is not necessarily a proof that more is being done by the 
State in this country than by the Governments of the countries 
mentioned. The question is not how much money is being spent, 
but to what extent the work is benefited by the expenditure. 
Of course, the huge sums spent on education by our own 
Government are largely swallowed up by primary and elemen- 
tary education, only a very small fraction going towards. 
secondary and university education. Then, dealing particularly 
with State aid to universities, he pointed out that this 
must mean State control, and he will doubtless find many 
supporters in his contention that such control would not prove 
an unmixed blessing. Naturally, the man who pays the pi per 
has a right to call the tune, and the State would demand a 
voice in the government of the institutions at least in propor- 
tion to the amount of the grants. Hence the hint to the 
deputation that they should consider to what extent they were 
willing to submit to State control before asking for State aid. 

It should not be inferred from any statéments we have made 
in the above that we view with disfavour any proposed assis- 
tance which may be asked of and given by the State, but 
there can be no doubt that spasmodic agitations, such as last 
Friday witnessed, are not productive of beneficial results. 
That there should be a properly organised appeal, equipped 
with reliable data and made at an opportune moment, every 
right thinking person must agree; and it is our most sincere 
wish that such a movement will meet with the success it 
deserves. Any Government, whether Conservative or Liberal, 
must recognise the enormous influence which these new univer- 
sitios - and to a lesser extent the older ones, too —will have 
upon the future welfare of the great industries of the Empire, 
and when once it has been shown that they are doing work 
worthy of the recognition which they seek, there is not the 
least doubt that favourable consideration will be given to their 
demands. | | 


REVIEWS. 


(Copies of the undermentioned work can be had from The Blectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books. 
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Liquid Fuel and its Combustion. By WI. H. Boots. (West- 
minster: Archibald Constable & Co.) 24s. net. 
If the whole of the contents of this book specially relating 
to liquid fuel were eliminated, there would still remain a sub- 
stantial volume which might bear some such title as Fuel 
Economy in Steam Raising," as it deals with boiler setting, the 
chemistry of combustion, thermo-chemistry, the combustion of 
bituminous fuels (Mr. Booth's well-known views thereon), thé 
purification of water, and so forth. The collection of facts 
and figures on these subjects is unusually complete, and by 
itself gives the- book considerable value to boiler users and 
designers. A few cases of repetition and some small inaccu- 
racies hardly detract from this value. | 
As regards the subjects directly indicated by the title, the 
book is fairly exhaustive as regards present practice, and enters 
sufficiently into the theoretical and practical requirements to 
guide would-be users of liquid fuel to a serviceable choice for 
their special requirements. It may be noted that the use of 
liquid fuel in internal combustion engines—its most promising 
field for power production—is not touched upon. 
Unfortunately there is no immediate prospect that the 
subject will become of interest to the majority of steam users 
for the simple reason that the whole world's supply of fuel oils, 
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including those used for illumination and for petrol engines, is 
but a small fraction of the total fuel supply now required. 
The author estimates it as equal to 20 million tons of coal 
annually, which is much less than the annual British export 
of coal alone. Further, the supply is practically controlled by 
a single organisation and there is no etfective competition. It 
has consequently repeatedly happened that after arrangements 
have been made to use fuel oil for steam raising, the price of 
the combustible has been so much raised as to become prohibi- 
tive. So long as these conditions exist the use of oil fuel will 
necessarily be restricted to special localities and employments 
where local and other circumstances favour oil as against coal, 
and there Mr. Booth's industry should be appreciated. 

The book is well got up and illustrated, and will be found 
useful for reference on many points connected with boiler and 
fuel work not treated in the majority of engineers' hand-books. 


Messungen an Blektrischen Maschinen. 
(Berlin: Julius Springer.) 1908. 5m. 

It is characteristic of the conciseness and clearness of this 
publication that its first two pages are given up to an exhaus- 
tive list of those symbols frequently made use of in the book. 
In the first chapter a critical summary is given of the more 
usual forms of measuring instruments for both continuous 
and alternating current. Then follows a clear exposition of 
the various methods and diagrams of connections for measur- 
ing the electrical energy and power-factor of alternating- 
current circuits. In the succeeding pages, all the well-known 
methods for determining resistances and temperature-coeffi- 
cients are discussed. Amongst the various instruments for 
measuring the speed, slip and frequency of alternating-current 
machines described in the next chapter, there is a frequency- 
meter noteworthy for its simplicity. It consists of a piece of 
clock-spring, one end of which is rigidly fixed, while the other 
end (made plainly visible by a piece of paper attached to it) 
is free to vibrate. If the vibrating spring appears to be at 
rest when illuminated by an arc lamp fed from the alternating- 
current supply, then the natural period of oscillation of the 
spring coincides with the frequency of the current. The 
frequency of the spring is easily varied, and may be calcu- 
lated from its dimensions. The following chapter deals with 
resistance and insulation measurements on electric machines, 
and the succeeding pages are devoted to magnetic measure- 
ments, the leakage and flux distribution in electrical machines 
being particularly referred to. Tne methods for carrying out 
efficiency tests, together with a short discussion on resistances 
for absorbing power, follow. A number of dynamometers and 
friction brakes are illustrated and explained. The separation 
of the losses into their components and the plotting of 
alternating-current waves are then dealt with, and the book 
concludes with a brief discussion on the general rules to be 
observed when taking measurements and the way to record 
same. The book is thoroughly practical, is clearly written 
and well illustrated. Some misprints of minor importance 
occur, and measurements of self-inductions are not included. 
The book can be recommended for laboratory and works. 


By Repotr Krause. 


Workshop Costs for Engineers and Manufacturers, By Sincuarr 
Pearn and Frank Pearn. (London and Manchester: The Technical 
Publishing Co.) 1904. 21s. net. 


The authors describe in this publication the methods of 
recording costs and time spent on the various parts of machinery 
in the engineering works of which they are directors. Their 
system has been in satisfactory operation at their works for 
some 20 years. In the first part they deal with the nomenclature 
and registration of patterns and materials. A simple system 
of designating the various pieces has been developed, and the 
signs used for this purpose, consisting of suitable combinations 
of letters and figures, are so chosen that corresponding parts 
of the various types of machines manufactured have similar 
signs. Itis recommended that, whenever possible, these signs 
should be cast on to the rough castings, procuring thereby a 
permanent mark, and doing away with the unsatisfactory 
marking by chalk, &c. The second part of the book discusses 
the recording and analysis of labour, and describes in detail 
the self-checking system used in the works referred to. In the 
third part, the question of ordering for actual requirements 
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and for stock are fully gone into, and workmen's “job tickets ” 
and related subjects come in for discussion. Stores and 
assembly work is next treated, and the book concludes with a 
chapter on contract and special work. Numerous tables and 
sample sheets are given, and the subject is rendered quite clear 
by many examples. 

These details of works management constitute one of the 
most important and diffieult problems which confront the 
practical engineer, and we do not doubt that a perusal of 
this clearly-written publication will materially aid him in 
devising a simple and efficient system of management suitable 
for his own special branch of engineering. 


Technological and Scientific Dictionary. Edited ly G. F. Goop- 
cHILD and C. F. Tweney. (London: Geo. Newnes, Lid.) is. net 
each part. 

This dictionary is published monthly and the whole work 
will comprise about 15 parts when completed. Parts 1 and 
2 are distinctly above the average technological encyclopedia 
or dictionary, and if the succeeding parts attain to the same 
standard the work will be of much practical use to students 
and those who only possess an amateur’s knowledge of the 
terms used in various professions and industries. Definitions 
are concise and as clear as one can expect considering the 
limited space at the disposal of the editors ; naturally, they 
are neither as complete nor exact as those found in standard 
text-books. Among the subjects dealt with are: architecture, 
assaying, astronomy, chemistry, engineering (civil, mechanical 
and electrical), metallurgy, motor cars, photography, textile 
manufactures, watch and clock making, &c. 


Calculating Tables. By Dr. H. Zimmermann. Translated from the 
German into English by L. Descroix. (London: Asher & Co.) 6s. net. 


Yet another is added is added to the long and rapidly- 
growing list of calculating tables, and this particular specimen 
has been compiled with the avowed object of displacing 
logarithms, slide rules, calculating machines, &c. We have 
to congratulate the author on his patience and perseverance, 
for in his preface he says: “The laborious task of proof 
reading and the checking of the calculations occupied nearly a 
year. Moreover, if a user should be so astute as to 
discover an error, the publishers of the book will pay him a 
rewaid of 10s. on confirmation of the mistake.” The formid- 
able collection of figures in the book, however, will deter most 
people from accepting such a challenge. 


Electrical Eogineers Pocket Book. By Horatio A. Fosrrr. 
8rd edition. (London: E. and F. N. Spon.) 21s. 

We reviewed the first edition of this book two years ago. 
The title page of the third edition conveys the information 
that the book has been corrected, but these corrections relate, 
apparently, to typographical errors only, as the contents have 
undergone practically no other alteration. Our previous 
criticisms still apply. The pocket-book— which is not a book 
for the pocket, however—contains some useful matter and 
also a number of reprints of trade publications and even price 
lists. It is of American origin, and will hardly appeal to 
English engineers. 


THE WIRELESS TELEGRAPHY BILL. 


The following is the text of a bill to provide for the regula- 
tion of wireless telegraphy, introduced by Lord Stanley, Post- 
master-General, and read for the first time in the House of Com- 
mons on Monday and for the second time to-day (Friday) :— 


1.—(1) A person shall not establish any wireless telegraph station, or 
instal or work any apparatus for wireless telegraphy, in any place or on 
board any British ship except under and in accordance with a licence 
granted in that behalf by the Postmaster-General with the consent of the 
Admiralty, the Army Council and the Board of Trade. 

(2) Every such licence shall be in such form and for such period as the 
Postmaster-General may determine, and shall contain the terms, con- 
ditions and restrictions on and subject to which the licence is granted, 
and any such licence may include two or more stations, places or ships. 

(8) If any person establishes a wireless telegraph station without a 
licence in that behalf, or instals or works any apparatus for wireless 
telegraphy without a licence in that behalf, he shall be guilt of à mis- 
demeanour, and be liable, on conviction under the Summary Jurisdiction 
Acts, to a penalty not exceeding £10, and on conviction on indictment to 
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a fine not exceeding £100, or to imprisonment, with or without hard 
labour, for a term not exceeding 12 months, and in either case be liable 
to forfeit any apparatus for wireless telegraphy installed or worked without 
a licence, but no proceedings shall be en against any person under 
this act except by order of the Postmaster-General, the Admiralty, the 
Army Council or the Board of Trade. 

(4) If a justice of the peace is satisfied by information on oath that 
there is reasonable ground for supposing that a wireless telegraph station 
has been established without a licence in that behalf, or that any apparatus 
for wireless telegraphy has been installed or worked in any place or on 
board any ship within his jurisdiction without a licence in that behalf, 
he may grant a search warrant to any police officer or any officer appointed 
in that behalf by the Postmaster-General, the Admiralty, the Army 
Council or the Board of Trade and named in the warrant, and a warrant 
so granted shall authorise the officer named therin to enter and inspect 
the station, place or ship, and to seize any apparatus which appears to 
him to be used, or intended to be used, for wireless telegraphy therein. 

(5) Secs. 684, 685 and 686 of the Merchant Shipping Act, 1894 (which 
relate to the jurisdiction of courts and justices), and sec. 693 of the same 
act (which relates to distress for sums ordered to be paid by masters and 
owners of ships), shall apply to the jurisdiction of courts and justices in 
respect of ships, and to distress under this act. 

(6) The Postmaster-General may make regulations for prescribing the 
form and manner in which applications for licences under this act are to 
be made, and with the consent of the Treasury, the fees payable on the 
grant of any such licence. 

(7) The expression wireless telegraphy '" means any system of com- 
munication by telegraph as defined in the Telegraph Acts, 1863 to 1904, 
without the aid of any wire connecting the points from and at which the 
messages or other communications are sent and received. ` 

2. Where the applicant for a licence proves to the satisfaction of the 
Postmaster-General that the sole object of obtaining the licence is to 
enable him to conduct experiments in wireless telegraphy, a licence for 
that purpose shall be granted, subject to such special terms, conditions 
and restrictions as the Postmaster-General may think proper. 

3.—(1) This act may be cited as the Wireless Telegraphy Act, 1904, 
and may be cited with the Telegraph Acts, 1863 to 1904. 

(2) This act shall extend to the whole of the British Islands and to 
all British ships whilst on the high seas or in the territorial waters abut- 
ting on the coast of the British Islands, and the Royal Courts of the 
Channel Islands shall register this act accordingly. 


CANDLE-POWER TESTS OF COOPER HEWITT 
MERCURY YAPOUR LAMP.* 


BY L. A. FREUDENBERGER. 


The tests described below were made at Delaware College, Newark, 
Delaware, on a Cooper Hewitt mercury vapour lamp of the type 
known commercially as type H 4. The lamp, which is rated at 
3 amperes and designed for a 110-volt circuit, has a tube diameter 
of ! lin, and a length of arc of 45°67in. 

The lamp was mounted at one end of a 5 metre photometer bar 
and enclosed in a long wooden box at right angles with the axis 
of the photometer bar. At the middle of the box, in line with the 
axis of the bar, was a 2in. by 2in. opening. The box was well 
ventilated so as to give conditions as near normal as possible. The 
illumination from a 2in. length at the middle of the Cooper Hewitt 
light was measured and the corresponding candle-power multiplied 
by the ratio 45°67/2, the length of the light-giving arc to the length 
of tube used. The lamp and box were inclined to the horizontal 
plane through the axis of the photometer bur by an angle of 11“ 20’. 
The lamp was compared with a standardised 32 c.p. incandescent 
lamp. The screen used was a Lummer-Brodhun. The balance 
point on the photometer bar could easily be located within lem., 
although the two sides of the screen showed a great contrast in 
colour. In the course of taking readings the screen was, of course, 
reversed and the average reading taken. 

In Fig. 1, curve 1 represents the variation of candle-power and 
current, curve 2 the variation of watts in lamp per candle-power, 
curve 8 the variation of total watts per candle-power with current, 
curve 4 the variation of current and volts across tube. In Fig. 2, 
curve 5 represents the variation of candle-power and current, curve 
6 the variation of watts in lamp per candle-power and current, 
curve 7 the variation of total watts per candle-power and current, 
and curve 8 the variation of current and volts across the tube. In 
Fig. 8, curve 9 shows the variation of line voltage and current and 
curves 10 and 11 the relation of minimum watts per candle-power 
and current. The curves of Fig. 2 were taken when the lamp was 
new. The curves of Fig. 1 were taken after the lamp had been 
running about 24 hours. The reduction in candle-power noted is 
due to & coating, at first grey and afterwards black, which gradually 
forms all over the inside of the tube. No life tests of the lamps were 
made, but of two lamps which have been run continuously, one 
burned out after 800 hours and the other had not burned out after 
running 1,000 hours. The lamp that burned out blackened some- 
what similar to an incandescent lamp. The immediate failure was 


* From the Electrical World of New York. 


due to the impairment of the vacuum, principally through leakage 
at the leading-in wires. For all curves the currents were read after 
the lamp had settled to steady temperature conditions, and the values 
used as abscisse. All instruments were calibrated by means of 
standard cells and standard resistances. 

Curve 6 on Fig. 2 was obtained by multiplying volts across the 
tube by current and dividing by the candle. power corresponding to 
the current. lt represents the watts per candle-power consumed by 
the lamp itself. Curve No. 7 was obtained by multiplying line volts 
(assumed constant at 110 volts) by current and dividing by corre. 


C.P. of C.H. 
Volts Across Tube 
Watts per C.P 


2 
tr 


3 
Amperes C.H. 
FIGS. I AND 2.—CANDLE-POWER TESTS OF VAPOR LAMP. 


sponding candle-power. The efficiency in watts per candle-power 
includes the loss in the ballast resistance in series with the lamp. 
The curves on Fig. 1 are precisely similar to the curves on Fig. 2, 
except that they were taken after the lamp had been running about 
24 hours. 

Curve 9 of Fig. 8 merits some explanation. A value of ballast 
resistance was chosen and the line voltage lowered slowly until the 
lamp went out. The line voltage and current were taken at the point 
where the lamp went out and plotted on curve 9. Curves 10 and 11 


Watts per C.P. 


FIG. 3.—CANDLE-POWER TESTS OF VAPOR LAMP. 


were obtained by calculating watts per candle-power, using the voltage 
given by curve 9. Curve 9 shows the minimum line voltage at which 
it is possible to run the lamp with a certain current. The difference 
in ordinates between curves 8 or 4 and curve 9 would give the drop 
in the ballast resistance under this condition. The above tests were 
submitted as a thesis in electrical engineering by Mr. F. Schabinger. 
Thanks are due to the Cooper Hewitt Electric Co. for furnishing the 
lamp, and also to Mr. H. Spoehrer, of the Brooklyn Navy Yard, for 
furnishing a standardised 82 c.p. lamp. 


—  — € — — — 9 E - . ^ 


Electric Mail Vans. A number of electric motor vans for 
conveyance of mails between the post offices and the railway 
stations are to be employed in Paris. The vans are designed 
to carry 1, 200lb. at about 12 miles an hour, as compared with 
8 miles attained by horse-drawn vehicles. Each is equipped 
with 44 accumulators, and is able to cover 25 miles on one charge. 
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CORRESPONDENCE. 


THE UNITED STATES GOVERNMENT AND THE 
.. FESSENDEN WIRELESS SYSTEM. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: Will you kindly permit me to make the following 
corrections to the statements made in your issue of June 24th, 
and which appeared in an article in the New York Evening 
Post under the title, “A Government Wireless Mix-up," as 
some of the statements contained therein would do us con. 
siderable injustice unless promptly corrected. 

l. The Agricultural Department is not in any tangle with 
Prof. Fessenden, but on the contrary re'ations between the 
Department and Prof. Fessenden are entirely harmonious. 

2. The statement that the Agricultural Department now 
claims, or has ever claimed in the past, to own the system of 
Prof. Fessenden, is a falsehood manufactured out of the whole 
cloth. No such claim has ever been made by the Department 
or any of its officials. The facts in the case are, that after 
Prof. Fessenden had been developing his system for a year or 
more in Pittsburg, the attention of the Agricultural Depart- 
ment was attracted by some of the experiments which he had 


made in operating across the cities of Pittsburg and Allegheny. 


A contract was, therefore, entered into according to which 
the Department, in return for the expenditure of some 
$15,000, obtained the right to use all of Prof. Fessenden's 
inventions which were invented up to July, 1902, *' for its use 
in receiving meteorological reports and transmitting Weather 
Bureau information." Subsequently to July, 1902, the 
development of the system was carried on by Prof. Fessenden 
at a further cost of over $200,000. While, therefore, the 
Weather Bureau has made an extremely advantageous bargain 
for the Government in securing at cost of manufacture 
apparatus which would otherwise cost it some $500,000 or 
$600,000, the Department does not and never has claimed to 
have any right whatever to the Fessenden system, or any right 
to use the same for anything except the specific “transmitting 
of meteorological reports and Weather Bureau information." 
According to the contract, All commercial rights and privi- 
leges in connection with this invention are reserved by said 
Fessenden." 

9. This system was not invented by Prof. Fessenden while 
in the employ of the Agricultural Department. Prof. Fessenden 
worked on this system for over a year before he entered 
Government service, and out of the total six years spent in the 
work but two years were spent in Government service. Also, 
of the total sum expended in developing the system, less than 
7 per cent. was furnished by the Government, the remaining 
93 per cent. being furnished by Prof. Fessenden and his partners. 

4. The Navy Department is not committed in any way to 
the Slaby Arco system. At the time when the Slaby-Arco 
apparatus was first installed, the Navy Department held that 
the prices asked by the Marconi and Fessenden companies 
were too high, and never made any test of either of these 
systems. ‘Tests were made of the Braun, Slaby-Arco, Lodge, 
De Forest and American Wireless systems. As a result, the 
Slaby-Arco system was adopted, but the fact should be clearly 
understood that neither the Marconi nor Fessenden apparatus 
was permitted to enter the competition on account of tho 
prices asked. The apparatus purchased — i. e., the Slaby-Arco 
—infringed the patents of both the Fessenden and Marconi 
Companies, but these companies had no recourse for the 
following reason :—It is impossible to sue Government depart. 
ments except where a contract has been made. This question 
has been decided several times in the Court of Claims, and 
though several judges have pointed out the iniquity of the 
situation, the fact remains that the only remedy an inventor 
has, should the Government decide to use his inventions 
without paying for them, is by getting a special Act of Congress 
passed. This, of course, practically no company in the early 
stages of its formation is ablo to do, and, under the present 
laws, Government departments can and do habitually appro- 
priate the property ot inventors without the inventors being 
able to obtain any redress. 

From one point of view the situation is not as outrageous as 
it seems to the inventors, for the reason that it 1s the function 
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of a Department to carry on its work in the most efficient 
way possible, and it cannot be expeoted to take up legal 
questions. Again, in many cases the inventor has a recourse 
in being able to sue the party who sold the apparatus to 
the Government, and, if the seller is a responsible party, 
can recover damages. Therefore, on the whole there would 
be no objection to the Department acting in this way, provided 
that they purchased apparatus only from responsible agents inside 
of the United States, and ones capable of giving bond to pay 
damages. However, this was not the case with the Slaby-Arco 
apparatus, as the apparatus was purchased abroad through a 
foreign agent and imported free of duty. Under these circum- 
stances, in spite of the fact that the Slaby-Arco Company 
infringed Prof. Fessenden’s apparatus in several fundamental 
points, and, in fact, was merely a combination of the Fessenden 
and Marconi apparatus, neither of these companies had any 
recourse. These companies, therefore, laboured under the 
peculiar disadvantage that they were competing against a 
foreign company which manufactured its apparatus abroad, 
where the labour costs less than half what it does in the 
United States, which had its apparatus introduced in the 
United States duty free by the Government, and which, by 
candidly appropriating the Fessenden and Marconi inventions, 
was thereby relieved of the enormous cost of experimental 
investigations. The somewhat ludicrous situation is thus 
presented of a foreigner who had appropriated the ideas 
of an American inventor receiving decorations and grants 
of large sums of money from his own Government, while 
the American Government was purchasing this pirated appa- 
ratus and introducing it free of duty on the ground that the 
American inventor asked too much, and in spite of the fact 
that the American company had tendered exactly the same 
class of apparatus. The situation has, however, improved con- 
siderably of late. There is this to be said for the navy, that 
when the facts were finally placed plainly before the Department 
they realised at once the fact that the American company had 
not received justice in the matter, and it may be stated with 
some degree of certainty that the American systems will have 
an opportunity of showing what they can do, and that should 
any foreign apparatus be bought it will be bought of responsible 
agents residing in this country, and capable of paying damages 
should they be assessed against them by acourt. The question 
of which system is to be adopted by the navy is at the present 
moment an open question. 

5. The army is not experimenting with a combination of 
the De Forest and Signal Corps systems. The Signal Corps 
installed two stations at Forts Wright and Schuyler, and tried 
a number of systems, including the Lodge, Slaby-Arco and 
De Forest. None of these were successful, until the De Forest 
Company manufactured two liquid barretters of the type invented 
by Prof. Fessenden, whereupon immediate success was had. 
The De Forest Company had sold the liquid barretter to Gen. 
Greely before the National Electric Signalling Co. became 
aware of it, and immediately upon learning of it the National 
Electric Signalling Co. commenced suit against the De Forest 
Company, but the suit will not come up for hearing before 
October or November next. Gen. Greely thereupon took the 
position that he would decline to buy apparatus from any 
company until the ownership of the patents was decided, and 
meantime instructed his officers to arrange a system solely with 
a view to its utmost efficiency, stating that the Department 
would later compensate the inventors when the ownership of 
the patents was decided. The system in use by the army was, 
therefore, arranged by the officers of the Signal Corps, and is 
known as the Signal Corps’ system. No company has any 
authorisation to use its name in connection with the Alaska 
apparatus, and in view of the fact that the system embodies 
the wave chute (rendered necessary by the frozen ground of 
Alaska), the multiple vertical, the high-frequency tuned steel 
guy supports, the tuned condenser circuit for prolonging the 
oscillations at the sending end, the liquid barretter and closed 
tuned circuit at the receiving end, &c., covered by the Fes- 
senden patentsbelonging to the National Electric Signalling Co., 
if the name of any company is used it should be that of the 
National Electric Signalling Co.— Yours, &c., 

| NATIONAL ELECTRIC SIGNALLING COMPANY. 
Washington, July 7. H. J. Glaubitz, Manager. 
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PARLIAMENTARY INTELLIGENCE. 


— — 


SUPPLY OF BLEOTRICITY BILL. 

Lord Wolverton’s Committee of the House of Lords completed the 
consideration of the clauses of this bill on Monday. 

Hon. T. H. W. PELHAM, speaking with regard to the decision of the 
Committee exempting any companies who may make application from 
the operation of clause 4 (see The Electrician, July 15, p. 580) suggested 
to the Committee that they should reconsider the form of the amendment 
proposed. If carried out in the manner suggested by the Chairman it 
would result in companies being relieved from the obligation to sell, and 
also being deprived of certain advantages under other clauses of the bill. 
For instance, clauses 7, 8 and 10 altered the law on certain matters as 
regards companies, and it seemed to the Board of Trade that if these 
latter clauses were passed it would be desirable that they should apply to 
all companies as well as municipalities. Again, clauses 1, 2 and 8 gave 
certain other advantages to the companies, and they were proposed, not 
only for the good of the undertakers, but in the interests of the public. 
The Board of Trade thought it was desirable that the law should be as 
uniform as possible, although they did not wish to apply the clause to gene- 
rating stations which had been built outside the areas of supply under 
special acts. It seemed very undesirable that the law affecting companies 
should be differently applied to different companies. Under the amend- 
ment proposed by the Committee the general public would not be aware 
what companies were working under the new conditions or what were not. 
He suggested that the procedure would be a little irregular because of the 
uncertainty which would be introduced. He therefore proposed the 
following alternative amendment to clause 4:—‘“ Provided that this sub- 
section shall not, without the consent of the company to which they 
belong, apply to any generating station, mains or other works authorised 
by special act before the passing of this act." He believed that one or two 
of the companies preferred the original proposal of the Committee, because 
it exempted them from clause 4 of the bill, which enabled local authorities 
to purchase jointly. It might or might not be equitable that this should 
be so, although the Board of Trade did not see much in the objection. 

Mr. MOON, on behalf of the Metropolitan Electric Supply Co., said 
that so far as the amendment related to the particular proposition in 
clause 4, it gave him the protection he asked for, but if this were passed 
he would have to ask for further protection on the same basis in respect 
of other clauses in the bill. He pointed out to the Committee that he 
already had under his special act all the advantages which it was pro- 
posed to confer upon him by this bill. 

Mr. LEWIS COWARD, for the Lcndon County Council, opposed 
the proposed amendment, because it was not carrying out, either in form 
or substance, the decision of the Committee at the last sitting. 

The CHAIRMAN said the Committee was inclined to adhere to the 
decision of the last meeting. 

Mr. PELHAM pointed out that it would put everyone in a very difficult 
position with regard to knowing what companies were exempt and those 
that were not. If the Committee’s first decision were adhered to, it would 
mean that any company could claim exemption, whereas, if his amend- 
ment now suggested was adopted, it would only apply to those companies 
who had powers under spacial acts for working generating stations outside 
the areas of the supply. He was surprised that the London County Council 
opposed it because, to his mind, it was going a long way in their favour. 

Mr. BALFOUR BROWNE suggested that if the proposed amendment 
were added to clause 4 it should also be added to clause 5. This was 
practically the decision of the Committee. 

After clearing the room, 

The CHAIRMAN said that the Committee would accept the amendment 
proposed by the Board of Trade. 

Mr. PELHAM then pat before the Committee the following amend- 
ments drafted to meet the requirements of Committee. These were all 
adopted. Clause 4, p. 2, leave out from “ by" in line 26 to “ but” in 
line 34, and insert provisional order authorising the company or person 
to supply electricity only in bulk, exclude the obligation of the power to 
purchase by sec. 8 (2) of the Electric Lighting Act of 1888 as respects the 
whole or any part of the undertaking authorised by the order.” 

New clause :—'' Nothing in this act shall enable the Board of Trade 
by the provisional order to authorise the compulsory acquisition of any 
land which, at the date of the first publication of the notice for the order, 
belongs to a gas company and is used or intended to be used by them for 
the purposes of their undertaking." 

Clause 8, p. 5, line 8, at end insert and” 

„(d) Sec. 51 of the same schedule (which requires inspectors to certify 
meters) shall be read as if at the end there were added * and the inspectors 
shall on the like requisition and payment examine the manner in which 
any such meter has been fixed and connected with the service lines, and 
shall certify that it has been fixed and connected with the service lines 
in some manner approved by the Board of Trade, if he considers that it is 
entitled to be so certified.“ 

Clause 8, p. 5, line 16, at end insert and an electrical inspector, on 
being required to do so by the undertakers or by any consumer, and on 
payment of the prescribed fee by the party so requiring him, shall examine 
the manner in which any meter has been fixed and connected with the 
service lines, and shall certify that the meter has been fixed: and con- 
nected with the servicelines in some manner approved by the Board of 
Trade, if he considers it to be entitled to be so certified." 


Further amendments to clause 4 were then taken. 

The following amendment tosub-sec. 3, proposed by the London County 
Council, the Association of Municipal Corporations and the Conference 
of Metropolitan Borough Councils, was first taken—yiz., omit and with 
the consent of the company.” 


Lord ROBERT CECIL, for the Metropolitan Borough Councils, said 
that clause 4, sub-sec. 3, gave a local authority having power to purchase 
an undertaking belonging to a company within its district the right to 
transfer that undertaking to another local authority, with the consent of 
the Board of Trade and with the consent of the company. He strongly 
objected to the company having to give consent, because it mattered not 
to them whether the money with which they were paid came from one 
local authority or another. 

Mr. LEWIS COWARD, for the London County Council, supported this 
view, and thought the Board of Trade consent was quite sufficient safe- 
guard for the company. 

Mr. BALFOUR BROWNE, for the London electric lighting com. 
panies, supported the sub-section of the clause as in the bill, because if 
the amendment was adopted the general law would be altered. 

Mr. MOON and Mr. CLEASE, for the Metropolitan Electric Supply 
Co. and the Kensington & Knightsbridge Electric Supply Co. respec. 
tively, supported the contention made by Mr. Balfour Browne. 

The CHAIRMAN announced that there were four members of the Com- 
mittee for rejecting the amendment and one against. The amendment 
was therefore lost. 

Mr. LEWIS COWARD, for the London County Council, then proposed 
the following amendment to clause 4, as a new proviso:—‘“ Provided 
always that any local authority having power to purchase any part of an 
undertaking being wholly or partly within the administrative county of 
London may, subject to the provisions of this section, transfer such 
rights to the London County Council.” In support of this, he stated 
tbat on two occasions conferences of the London boroughs had been held 
urging the London County Council to secure the powers asked for in this 
amendment, and it had been included in the two electric supply bills 
promoted by the Council in 1901 and 1902. 

Mr. BALFOUR BROWNE, for the London electric lighting oom- 
panies, opposed the amendment. 

The CHAIRMAN pointed out that the amendment provided for the 
consent of the company being given to the transfer of the purchase 
powers by the borough council. 

Mr. MOON, for the Metropolitan Electric Supply Co., contended that 
this was not clear in the proviso as it read by itself. 

Mr. PELHAM said that the general principle was that the local autho- 
rities and not the county authorities should have the right of purchase. 
A possible case of injustice might arise as follows:—The London County 
Council might purchase the undertaking of a company in only one portion 
of the metropolis, and then, in the event of any rate having to be levied 
in consequence of the Council having acquired this undertaking, such & 
rate would have to be put upon the whole of the county. This would 
obviously be unfair, and he should ask that if any powers were given to the 
County Council they should be compulsory over the whole of the county. 

Mr. COWARD pointed out to Mr. Pelham that the Council could not 
take over any undertaking withont the consent of the Board of Trade. 

Mr. PELHAM said he was quite sure the Board of Trade would never 
give consent. 

The CHAIRMAN: We will accept the amendment proposed by the 
London County Council with the words subject to the like consent ” as 
in the new sub-sec. 3. 


Clause 5, Exercise of Electric Lighting Powers by Authorities Jointly.” 

Mr. MOON, for the Metropolitan Electric Supply Co., suggested the 
following amendment: —“ But no such order shall be made affecting an 
area in which any company is supplying or authorised to supply electrica 
energy for power or lighting purposes otherwise than with the consent of 
such company." 

Mr. FITZGERALD, for the Municipal Corporations Association, opposed 
the amendment, as also did Lord ROBERT CECIL for the London 
borough councils. 

The CHAIRMAN said the Committee would leave clause 5 as it stood. 


Clause 6, ‘‘ Provision as to Consent of Local Authorities to Grant of 
Provisional Order " wat then taken. 

Mr. PELHAM, for the Board of Trade, moved the following ameadment : 

** Provided that — 

“ (a) This sub-section shall not apply to any provisional order authoris- 
ing a company or person to supply electricity otherwise than in bulk so 
far as the order relates to any district in which the local authority is 
authorised to supply electricity ; and 

** (5) A provisional order authorising the breaking up of roads outside 
the area of supply, shall not be granted by the Board of Trade except 
with the consent of the local authority in whose district the road is 
situate, unless the Board of Trade, in any case in which the consent of 
any such local authority is refused, are of opinion that, having regard to 
all the circumstances of the case, such consent ought to be dispensed 
with, and in that case they shall make a special report stating the 
grounds upon which they have dispensed with such consent.” 

Mr. FITZGERALD eaid he was content with the present procedure. 

Lord ROBERT CECIL said he supported this contention. 

After a little further discussion, the Committee passed clause 6 as in 
the bill, with the amendment proposed by the Board of Trade, but 
striking out the words otherwise than in bulk " in sub-sec. (a). 

Another amendment by the Board of Trade to leave out sub-sec. 2 of 
clause 6 was also carried. 


Clause 7, Revision of Maximum Price.“ 

Mr. MOON, for the Metropolitan Electric Supply Co., suggested the 
following amendment :— 

“ This. section shall not apply to any company &uthorised to supply 
electrical energy in any part of the county of London.“ 
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Mr. BALFOUR BROWNE, for the London electric supply companies, 
also suggested an amendment as follows :— 

^ (3) If the Board of Trade consider any such representation of con- 
sumers to be frivolous or vexatious, they may direct the costs of the 
undertakers occasioned thereby to be paid by such consumers." 

After a brief discussion, both were rejected. 


Clause 10, * Supply of Electricity to Premises having Separate Supply." 

Mr. LEWIS COWARD, on behalf of the London County Council, sug- 
gested the omission of the clause, but this was rejected by the Committee. 
. Mr. FITZGERALD, for the Association of Municipal Corporations, 
suggested the insertion of the words “or to continue to receive” after 
„ demand at the beginning of the clause. 

The CHAIRMAN asked Mr. Pelham his views on this matter. 
. Mr. PELHAM said the clause would be a very great convenience and 
there was not much objection to the amendment just proposed. 

The clause was then passed with the amendment. 


Clause 11 ** Provisions as to Contracts.” 

The two following amendments by the Board of Trade were passed 
without discussion :— l 

Clause 11, p. 6, leave out from beginning of line 6 to the end of line 8, 
and insert ** so much of any." 

Clause 11, leave out from order near end, to the end of the clause, 
and insert.“ or special act, or of the schedule to the Electric Lighting 
Clauses) Act, 1899, as incorporated with any such order or act, as pro- 

ibits undertakers from associating themselves with any company or 
person for supplying energy under any licence, provisional order, or 
special act unless the undertakers are authorised by Parliament to do so, 
shall not be construed as prohibiting the undertakers from giving or 
taking a supply in bulk to or from any such company or person.“ 


This completed the amendments to the clauses ia the bill as originally 
drafted, and the Committee next considered a number of new clauses 
which had been proposed. 

Mr. LEWIS COWARD, for the London County Council, suggested the 
following as a new clause to be inserted after clause 9 :— 

“1. If any auditor appointed by the Board of Trade to audit any 
accounts of any undertakers shal] find such accounts incorrect in principle 
or in detail he shall require such undertakers to correct such accounts in 
such a manner as he thinks right, and no future dividend shall in any 
case be declared by any such undertakers until their accounts are certified 
by the auditor. 

* 2, If any undertakers think themselves aggrieved by an act or deter- 

mination of the auditor, the matter in difference shall be referred to the 
determination of an arbitrator agreed on between such undertakers and 
the auditor, or in default of agreement appointed on the application of 
either party by the Board of Trade, and subject to this provision such 
undertakers shall observe and abide by the directions and determinations 
of the auditor.” 
At the present time, he said, auditors appointed by the Board of Trade 
had no power to enforce any objection which they might have. For 
instance, there were such matters as promotion money in respect of com- 
panies which might have been charged to capital account. In many 
cases companics had declined to comply with the suggestions of the 
Board of Trade auditors. So far as companies were concerned this 
matter was of great importance to local authorities. In view of the pur- 
chase of an undertaking by a local authority it was extremely important 
to see that the accounts were kept properly. Sometimes property altered 
in value to the extent of several thousand pounds from year to year and 
there was no means of checking this in any way. The new clause pro- 
posed was based upon secs. 40 and 42 of the Metropolitan Water Act of 
1871. 

Mr. BALFOUR BROWNE, for the London electric lighting com- 
panies, said that if this clause were passed the London companies would 
be subject to stricter audits than was the case at present in conneotion 
with local authorities. 

Lord ROBERT CECIL pointed out that this was not so. A Local 
Government Board auditor had power to surcharge any amounts which 
he did not think legal. i 

Mr. BALFOUR BROWNE : Yes, but they are nearly always refunded. 

Mr. PELHAM said he would not agree to increase the duties of the 
Board of Trade auditors. : 

The Committee refased to insert the clause. 

Mr. MOON, for the Metropolitan Electric Supply Co., suggested the 
following new clause :—‘ Nothing in this act shall extend to or authorise 
the making of any provisional order which shall affect the undertaking, 
works, rights, powers or privileges of any existing company having powers 
under a special Act of Parliament.“ l 

The learned counsel was proceeding to lay before the Committee a 
lengthy statement as to the reason for this when the Chairman stopped 
him and said the Committee was not prepared to hear any more; the 
clause would not be allowed. 

For the protection of the gas companies the following clause was then 
agreed to :—“ This act shall not apply to any place within the County of 
London.”’ 

This concluded the consideration of the bill, which was ordered to be 
reported for third reading. 

[The references to the clauses mentioned above relate to the printed 
bill and not to the reprint of it in our issue for May 6.] 


TYNESIDE TRAMWAYS AND TRAMROADS BILL. 
This bill came before the House of Commons Committee of which the 
chairman is Sir Edward Strachey on Tuesday. It will be remembered 
that the bill was recommitted, so far as the running power clauses were 


concerned, after a discussion in the House on June 29 (see The Electrician, 
July 8, p. 493). The bill came before the Committee again on July 6, and 
a suggestion was then thrown out by the chairman that an endeavour 
should be made to come to an agreement. An adjournment was then 
made until Tuesday with this object in view. 

Mr. BALFOUR BROWNE, K.C., for the company said that he was 
glad that the Committee had not sat earlier, because it had given the two 
parties an opportunity to come to terms. Generally speaking, it might 
be said that the Newoastle Corporation had conceded what their Tramway 
committee agreed to concede on Aug. 26 last year. The Corporation had 
now agreed to adopt the report of the committee of that date, which, 
although not absolutely formal, was perfectly sufficient for the purpose. 
What he was most anxious about was that there should be no going back 
from this report either by the Corporation or the company, and what he 
proposed was that the heads of agreement drawn up upon the report in 
question should be scheduled to the bill. 

Mr. LLOYD, K.C., for the Corporation, said there was no question of 
principle now between the parties. The only question was as to the most 
convenient way of carrying out that which had been agreed upon between 


the parties. There was no actual agreement drawn up yet, and the Cor- 


poration regarded it as unsatisfactory that the heads of the agreement 
should be scheduled to the bill. The view of the Corporation was that 
these heads of agreement should be put into a formal agreement, and that 
the agreement should be scheduled to the bill. There would be no difti- 
eulty about the Corporation agreeing to this, because the heads of the 
agreement had been finally adopted by them. Another point to which he 
wished to refer was as to the non-enhancement of the company's under- 
taking in the case of sale owing to the running powers. If this were 
included in the agreement between the two parties, and not inserted as & 
separate clause, the effect would be almost nugatory. The Newcastle 
Corporation was not the purchasing authority, and if this condition were 
included in the agreement it would confer no benefit upon the purchasing 
authorities. He thought it was the intention of the Committee that no 
extra value should accrue to the actual purchasing authority by reason of 
the running powers, and unless a separate clause were inserted this could 
not be effected. 

Mr. BALFOUR BROWNE said he rather stuck to the view that the 
heads of the agreement should be scheduled. The agreement itself could 
follow as provided for in article 23 of the heads. With regard to the 
question of non-enhancement of the undertaking, it was stated distinctly 
in the heads of the agreement that the running powers were only to last 
for 10 years, or for such time as the tramways were in the hands of the 
company. This surely safeguarded the purchasing authorities, as, 
immediately the undertaking was sold, the running powers as well as the 
agreement ceased to exist. 

Mr. LLOYD pointed out that, unless that provision was included in the 
bill, there was nothing to prevent the Corporation and the company 
agreeing otherwise. 

Mr. BALFOUR BROWNE said that no new agreement could be entered 
into without the consent of Parliament. 

Mr. LLOYD repeated his request that the agreement itself should be 
scheduled to the bill and that a new clause with regard to non-enhance- 
ment of the undertaking be inserted in the bill. 

After the room had been cleared, 

The CHAIRMAN said the Committee had carefully considered the two 

points raised by the Newcastle Corporation, and had come to the conclu- 
sion that it was desirable that the agreement itself should be embodied 
in the bill, and also that a clause as regards the non-enhancement of the 
value of the undertaking, owing to running powers, should be put into 
the bill. The Committee would adjourn until Friday in order to give 
time for the agreement to be drawn up. It must be clearly understood 
by both sides that the Committee intended to finish the bill on Friday 
and there would be no further adjournment of any kind. 


The following are the heads of agreement referred to above: 


Heads of agreement between the Tyneside Tramways and Tramroads 
Co. (hereinafter called the company) and the mayor, aldermen and 
citizens of the City and County of Newcastle-on-Tyne (hereinafter called 
the ** Corporatiun "). 

Wallsend Trafic. 

1. The Corporation to run a service of cars beyond the Wallsend 
boundary to Park-road, Wallsend, both the low line and the high line, 
retaining their own drivers and conductors. 

2. The Corporation may increase the service to Wallsend at their option. 

3. The Corporation to pay the company four-fifths of a halfpenny for 
every passenger carried on Corporation cars in Wallsend. This sum to 
be reduced pro rata in respect of workmen and children. 

4. Fares charged by the company in respect of lines in Wallsend not 
to exceed the rate of 4d. for a distance of 4 mile. The Corporation not 
to be required to take a less fare than 1d. 


Willington Quay and Shields Traffic. 

5. The company to run a car (with a company’s driver and a Corpora- 
tion conductor while on the Corporation system) between Shields and 
Stanhope-street or some other point on the Stanhope-street route west of 
the centre of the city and vice versa every 16 minutes. 

6. If the change of conductor at the Wallsend boundary proves 
unreasonable, wasteful or unworkable:another arrangement to be mutually 
agreed upon. 

7. The Corporation to retain the whole of the receipts taken on account 
of passengers carried in Newcastle, less 2d. per car-mile operating costs 
which will be paid over to the company. 

8. The punctuality of the company's cars running between Shields and 
Stanhope-street to be to the reasonable approval of the Corporation. 
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Gosforth Park Race Traffic. 
' 9. The Corporation to run sufficient special cars to Gosforth Park 
during races as will reasonably meet the requirements of the travelling 
public, regard being had to the requirements of the whole tramway system 
of the Corporation and the number of cars for the time being owned by 
them. The Corporation to have the entire control of the Gosforth Park 
line during the races. 

10. The Corporation to pay to the company seven-seventeenths of the 
through fare charged from the central station to Gosforth Park for every 
passenger carried by the Corporation cars at special fares on the com- 
pany'sline. Special fares between central station and Gosforth Park to 
be settled by agreement 

11. The company to run their Shields and Wallsend through traffic up 
to Gosforth Park with their own employés during races, but on their own 
part of the line only, the service to be under the control of the Cor- 

ration, who, in exercising such control, are not to unreasonably inter- 
ere with the company’s service. 

12. During race weeks the company to run cars not exceeding four in 
number (in addition to through cars) over their line between the Cor- 

ration terminus at Gosforth and Gosforth Park to accommodate the 
ocal traffic. Such cars are not to turn upon the North-road in the 
district of Gosforth. The company to pay to the Corporation id. for 
eve ry passenger carried on such local cars, at these times, on which the 
company charge a fare of 6d., and 4d. for every rassenger so carried at 
lower fares, such fares to vary simultaneously with the special fares to be 
agreed under clause 10. ' 

Gosforth Park Ordinary Trafic. 

13. On ordinary days the Corporation to run an hour service to 
Gosforth Park or such other service as the traffic reasonably requires. 

14. The Corporation to pay to the company two-thirds of all the fares 
taken by the Corporation with respect to the carriage of passengers on the 
company’s line. Ordinary fares on the company's line not to be less than 
2d. for any distance greater than 1 mile, and not to be less than 1d. for 
any distance less than 1 mile. 

Goxforth Trafic. 

15. All arrangements under this agreement for running powers over 
the company’s lines in the district of Gosforth shall be terminable at the 
option of the company upon their giving six months’ notice in writing to 
the Corporation, and shall also be subject to the approval of the Gosforth 
Council. 

General. 

16. The cars used by the company in the city to be as far as possible 
free from advertisements. 

17. All employés to be under the superintendence and control of the 
inspectors of the party on whose lines the cars run, except as regards the 
Gosforth Park race traffic. | 

18. All cars to be maintained to the reasonable satisfaction of the 
party on whose lines they run. 

19. The cost of making junctions to be borne equally by both parties. 

20. Each party to supply all energy required by cars within their own 
area. 

21. The party operating the cars to be responsible for accidents caused 
by or to the same. 

22. Tracks and overhead equipment of the lines operated to be kept 
up to the satisfaction of the party operating. 

23. Terms to be embodied in an agreement for a period of 10 years and 
for such longer period as the undertaking of the company shall belong 
sole! y to them. 

24, During the continuance of this agreement, neither party, without 
the consent of the other, to make any application to Parliament or to the 
Board of Trade or to the Light Railway Commissioners in relation to 
running powers or traffic facilities over the lines of the other party now 
made, or which they now have power to make or for which they shall 
obtain power during the present session of Parliament. 

25. After the expiration of the said period of 10 years and on every 
successive period of five years, either party shall be entitled to require a 
revision of any of the financial terms or conditions for the time being of 
this agre. ment, and failing agreement the matter or matters in dispute to 
be settled by a single arbitrator to be agreed between the parties, or failing 
agreement to be appointed by the Board of Trade. | 

26. In case of sale of the company's undertaking, or any part thereof, 
no increased value is to accrue in consequence of this agreement. 

27. Clauses 15 and 16 in the bill to be withdrawn, and such modifi- 
cations of clauses 17 &nd 18 made as may be necessary. 

28. All questions arising between the Corpora'ion and the company 
with respect to clauses 6, 13, 19 or 22 before mentioned, or as to the 
intent and meaning of this contract, to be settled by a single arbitrator 
nar agreed upon, or failing agreement to be appointed by the Board of 
Trade. 


LEITH CORPORATION (TRAMWAYS ORDER CON- 
PIRMATION) BILL. 


This bill came before a Joint Committee of the Lords and Commons on 
Thursday last week, the Chairman being the Earl of Camperdown. Mr. 
C. C. Hutchinson appeared for the Leith Corporation and Mr. Balfour 
Browne, K.C., and Mr. Forbes Lankester for the Edinburgh District 
Tramways Co. which is opposing the order. 

Mr. HUTCHINSON, on behalf of the Corporation, said that the object 
of the order was to confirm an agreement entered into between the 
Edinburgh District Tramways Co. and the Corporation of Leith for 
the purchase of the part of the latter company’s undertaking inside 
the borough of Leith, and its reconstruction for electric traction. The 
order had already been consideied by the Commissioners appointed 
under sec. 9 of the Private Legislation Procedure (Scotland) Act, 1899, 


and had been decided by them. With regard to the present opponents to 
the bill, the Commissioners had refused them a locus at the local inquiry, 
but an appeal to the House of Commons had resulted in the bill being sent 
before the present Joint Committee to determine whether the Edinburgh 
District Tramways Co. should or should not have a locus (see The Elec- 
trician, June 17, p. 361), but he should ask the Committee to say that 
the petitioners had no locus against this bill, inasmuch as it did not 
concern the Edinburgh tramways undertaking, which they had under- 
taken by the lease to work. The point of view was whether the peti- 
tioners could force upon the Leith Corporation the 'bus service which they 
had undertaken to work as part of the Edinburgh tramways system. 

Mr. BALFOUR BROWNE, K.C., for the n District Tramways 
Co., said that the omnibus routes which they wished to abandon in con- 
sequence of the construction of the electric ‘tramways in Leith had been 
put upon this company in substitution for tramways. If they had been 
able to make tramways instead of running omnibuses the Leith Burgh 
Commissioners would have been bound to buy the whole of the tramways, 
whereas at present they were not bound to buy the omnibuses. Under the 
Corporation bill tramways were going to be built along streets which 
the omnibuses now served, and, of course, with electric traction this 
would mean the taking away of all the traffic from the omnibuses. He 
therefore failed to see why he should not have the right to appear against 
the bill. He asked the Committee to give him a locus and also to place 
upon the Leith Burgh Commissioners the obligation of running the 
omnibuses. 

The CHAIRMAN decided to allow a locus to the tramways company, 
and pointed out that the question before the Committee now was as to 
whether Leith ought to take over the bus rou‘es. 

Mr. FORBES LANKESTER, for the tramway company, suggested 
that the following clause should be inserted in the bill :—‘‘ Provided 
always that the obligations with regard to the service of omnibuses under 
sec. O 4 of the Edinburgh Street Tramways Act, 1874, in so jar as still 
subsisting in respect to the running between Goldenacre, Trinity and 
Newhaven shall be transferred to and implemented by the Leith Cor- 
poration.” 

After consideration, the CHAIRMAN said the Committee could not 
accept this clause. 

The bill was then ordered to be reported to the House for third reading 
without amendment. 


SCOTTISH PROVISIONAL ORDERS. 
Ayr TRAMWAYS. 


The Ayr Corporation Tramways Order was considered by the following 
Commissioners, appointed under the Private Legislation Procedure (Scot- 
land) Act, on Saturday at Glasgow :—Lord Kintore (chairman), the Earl 
of Mansfield, Mr. Hobhouse and Mr. Alexander Wylie. Mr. William 
Hunter appeared for the promoters, Mr. John Wilson, K.C., for the 
Glasgow & South-Western Railway Co., Mr. A. C. M’Clure for the 
frontagers, and Mr. John Stewart for the Corporation of Prestwick. 

Mr. HUNTER said that the bill merely asked for further powers in 
respect of the tramway service already given in Ayr. The first was for 
the doubling of the line between the Grammar School and Chapel Park- 
road on the Monkland route, where at present a single line existed which 
had the effect of seriously curtailing the service which could be run. The 
bill also asked for powers to run omnibuses beyond the tramway limits to 
Whitletts in one direction and from Prestwick to Monksland in another 
direction. The financial position of the undertaking was so good that a 
great deal more money had had to be spent upon it than the Corporation 
was authorised under its acts todo. The amount of excess expenditure 
was £7,000, which had not been got by borrowing, however, it having 
been paid from the depreciation and reserve fund of the Corporation. 
They now asked for authority to borrow the £7,000 and also an additional 
£25,000, to cover the expenditure contemplated under this bill. A further 
£10,000 was also asked for for working capital. 

Provost ALLAN gave evidence as to the need for extensions of the 
tramway system as asked for in the bill. 

Mr. F. COUTTES, general manager of the Ayr Corporation tram- 
ways, said it was quite impossible to provide an adequate service under 
the present conditions. A service of five minutes was absolutely neces- 
sary, and on busy days a 24 or three minutes’ service was required. 

After hearing evidence against the proposal, 

The CHAIRMAN said that the Commissioners found the preamble of 
the bill proved, but instead of doubling the line from the Grammar School 
to Chapel Park-road, a passing place 60yds. in length between the two 
pointe would.be authorised. The authority to run 'buses would be 
refused, and the financial clauses would be modified accordingly. 


LONDON COUNTY COUNCIL (TRAMWAYS AND 
IMPROVEMENTS) BILL. 


Lord Hampden's Committee of the House of Lords considered the 
clauses of this bill on Friday last week. 

The only important one was to give effect to the agreement between 
the Council and the London, Camberwell & Dulwich Tramway Co. for 
the acquisition of the latter undertaking for a sum of £6,500. The 
purchase is to be made immediately on the passing of the bill. 

The bill was ordered to be reported for third reading. 


“ BERMONDSEY ” OLAUSE REFUSED. 
ELECTRIC LIGHTING PROVISIONAL ORDER (CONFIRMATION BILL No. 8.) 


This bill came before a House of Commons Committee, of which the 
chairman is Mr. Agg Gardner, on Monday. Its object is to confirm n 
number of electric lighting provisional orders granted by the Board of 
Trade. The only opposed one was that relating to Caerphilly, in respect of 
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which the local gas company sought the insertion of the Bermondsey " 
clause. 

Mr. RAM, K.C., for the Caerphilly Urban District Council, said that 
the proposal was, if the order was confirmed, to take electric current from 
the South Wales Electrical Power Distribution Co., with whom an agree- 
ment had been entered into. An application made to the Board of Trade 
last year for & provisional order for the district had been refused on 
account of a large amount of local opposition to the Council erecting its 
own generating station. Under the present proposal all this opposition 
had disa red, the ratepayers being quite satisfied that the element of 
risk would now be a minimum. The cost of the installation would be 
£5,500. The only opponent to the order was the local gas company 
which was seeking the insertion of the ‘‘ Bermondsey ” clause. He ought 
to point out that the gas company's contribution to the rates was £480 
per year ont of a total rateable value of £64,000. The price of gas in the 
district was 4s. 6d. per 1,000 cubic ft. for public lamps and 5s. to private 
consumers. Ina large part of the area which the electric lighting pro- 
visional order would cover, no gas supply was given, however, the streets 
being lighted with oil lamps. With regard to the Bermondsey clause, 
he contended that this scheme was altogether different from any in 
which the clause had hitherto been inserted. If it were inserted, 
the clause would be & weapon in the hands of the gas company 
to squeeze the electrica] undertaking out of existence, for they could 
talk to consumers and argue the risks they would run by using electric 
light, which, they would say, was certain to be increased in price in & 
year or two, owing to the existence of the clause. The agreement between 
the Council and the power company stipulated that a certain minimum 
quantity of electricity should be taken per annum, and if the Ber- 
mondsey " clause were inserted in the order it might have the effect of 
leaving a surplus upon the hands of the Council, and which would have 
to be paid for out of the rates. 

Mr. A. H. PREECE, consulting engineer to the Council, said that the 
agreement with the South Wales Power Co. was for & minimum of 
50,000 units per annum at 14d. per unit. The power company had agreed 
to bring the current to three distributing centres, so that the cost of dis- 
tribution to the Council would only be within about à mile radius of these 
stations. Promises had already been made to take 3,800 8 c.p. lamps. 
This quantity, together with the public lamps, of which there would be 
100, would consume 55,000 units per annum. Selling the current at 54d. 
per unit upon this output there would be a small surplus. Bridgend, 
another small town in South Wales, was also taking current from the 
South Wales Power Co., and in the first year just completed, & profit of 
ver £200 was made. 

5 having been given as to the need for the electric light in the 
istrict, 

Mr. J. SHAW addressed the Committee on behalf of the gas company, 
and asked for a clause on the lines of that given a few weeks ago by 
the Dake of Northumberland’s Committee of the House of Lords (see 
T'he Electrician, June 24 and July 1). 

Mr. PELHAM, for the Board of Trade, objected to the insertion of the 
clause for the reasons he gave before the House of Lords Committee 
above referred to. In this case he considered the undertaking would be 
less speculative than usual. 

The Committee refused to grant the clause, and found the preamble of 
the order proved. 


— 


POWER COMPANY’S APPLICATION FOR PROVISIONAL 
ORDERS. 


ELECTRIC LIGHTING PROVISIONAL ORDERS (CONFIRMATION BILL), 
Nos. 7. 


A Committee of the House of Commons, of which the chairman is Mr. 
Agg Gardner, commenced consideration of Electric Lighting Provisional 
Order (Confirmation Bill) No. 7 on Thursday last week. 

The bill contains a number of provisional orders granted by the Board 
of Trade to the Clyde Valley Electrical Power Co. for a number of districts 
in the area given to the company under their Act of 1901. There was a 
large amount of opposition, wholely for protective clauses, to most of the 
orders, but as all the questions raised in the Shettlestone order were raised 
in all the othera, it was decided to treat this order as the test case. Mr. 
H. Lloyd, K.C., appeared for the Clyde Valley Power Co., Mr. Balfour 
Browne, K.C., for the Glasgow Corporation, and other opponents were 
represented by the Hon. J. B. Fitzgerald, K.C., Mr. Baggallay, K.C., Mr. 
Page, K. C., and Mr. Rain, K.C. 

Mr. H. LLOYD briefly explained the objects of the bill given above. 

Mr. ROBERT ROBERTSON, of Mesars. Strain & Robertson, consult. 
ing engineers to the Clyde Valley E'ectric Power Co., said there were 
eight orders in the bill relating to the following places :—Barrhead, Jobn- 
stone, Renfrew, Shettlestone, Bothwell, Eastwood and Cathcart, Kil- 
patrick and Lanark. Of these the orders relating to Bothwell, Lanark, 
and Johnstone were unopposed, but the Glasgow Corporation opposed the 
Barrhead, Eastwood and Cathcart, Kilpatrick, Renfrew and the Shettle- 
stone ordera. Under the company’s Act of 1901 Glasgow was excluded from 
the area of supply, and simply because the Glasgow Corporation had 
certain property in Shettlestone in the sbape of gas and water pipes and 
telephones, they asked practically to have the same protection as they 
were granted under the Act of 1901. One point raised in the peti- 
tion of the Glasgow Corporation was that the districts in ques- 
tion might at some future date be incorporated in the City of Glasgow. 
In addition, special protection was asked for, in the event of the order 
being passed, against electrolytic action upon the gas and water pipes of 
the Corporation, and also for the right to claim compensation against the 
company should any such damage be caused. He contended, however, that 
there was no such thing as electrolysis under such circumstances as would 


arise owing to a supply of electricity for lighting purposes. For instance, 
if a supply of current was being 1 5 for power purposes, the branches 
from the high - teneion mains would be at such long intervals, that it would 
be quite possible to so place the mains that it would be quite impossible 
for any damage to be caused. Ifa supply of current was being given for 
house-to-house lighting, the mains would necessarily have to be close to 
the gas and water mains, but the voltage on the supply mains would 
be so low that the question of damage did not arise. The only 
possibility of damage arose in connection with tramways where the rails 
were not properly bonded. As a matter of fact, although the Glasgow 
Corporation was asking that a space of 2ft. should be left between any of 
their pipes and his electrical mains, he knew, as a fact, that in the city 
of Glasgow iteelf the electric light mains were laid in contact with 
the water and gas mains, and even twisted round them, so that the 
precautions asked for against the company, the Corporation themselves 
did not take in connection with their own undertakings. A further 
clause asked for by the Glasgow Corporation provided that the pre- 
cautions above referred to should apply to any pipes laid in the future. 
But his contention was that the Glasgow Corporation was merely giving 
a supply of water and gas as traders in the district by the autho- 
rity of Parliament, and he was seeking to be made a trader in a 
similar sense by being made the lighting authority in these districts at 
the request of the local authorities. "The question of electrolysis was also 
raised in respect of the Shettlestone order by the Coatbridge and Airdrie 
Water Trust. 

Cross-examined by Mr. BALFOUR BROWNE, for the Glasgow Cor- 
poration, Witness said special protection in respect tc electrolysis had 
been refused on many occasions. He disputed the statement that any- 
thing in the company's Act of 1901 would bs rendered ineffective by the 
granting of the provisional order, in to far as the Glasgow Corporation was 
protected by the 1901 Act. 

In reply to Mr. FITZGERALD, for the Coatbridge and Airdrie Water 
Truet, he suggested that if electrolytic damage was done to the water 
mains, the beet thing to do was to investigate the tramways as the 
possible cause of it. 

In answer to the Committee, Witness said that in his opinion, it was 
unreasonable to expect the same protection in respect of small distributiug 
mains as was given for large power mains. 

This closed the case for the promoters. 

Mr. BALFOUR BROWNE, in addressing the Committee on behalf 
of the Glasgow Corporation, said that under their Act of 1901 the 
company had agreed to indemnify the Corporation against electrolytic 
damage, but an attempt was now being made to get away from that 
bargain by endeavouring to obtain a provisional order, and under it not to 
give any protection. If this were done how was it to be determined 
whether any damage that might be caused was the result of works carried 
out under the Act of 1901 or the provisional order of 1904? The curious 
fact about it all was, that the county councils were being given the very 
protection which was refused to the, Glasgow Corporation. He therefore 
asked the Committee to give him the protection asked for, and at the 
same time to prevent the company opposing the Corporation in the event 
of an application being made to include the districts in queation in the 
City of Glasgow. This was granted ia the Act of 1921, but the existence 
of the provisional order, constituting the company the lighting authority, 
would override this. 

Mr. FITZGERALD, for the Airdrie and Coatbridge Water Trust, 
argued for the same protection as to electrolytic damage. 

The Hon. T. H. W. PELHAM, of the Board of Trade, said the Board 
was put intoa very awkward position when power companies pro- 
moted provisional orders, because it was often agreed between the promoter 
and opponents to insert in them sections of the company's “power” act 
which the Board of Trade had never been consulted about originally and 
which they considered to be inconsistent with the Electric Lighting 
Acts. The Board of Trade opposed this special electrolysis clause for that 
reason. 

After consultation, 

The Committee decided that the opposed provisional orders should be 
read in conjunction with the company’s act of 1901, so far as electrolysis 
was concerned. 

Mr. BAGGALLAY, for the Lanarkshire County Council, then proposed 
an amendment to the orders, by which it was sought to incorporate a 
section of the company’s act, as regarde laying maine. 

Mr. PAGE, for the Renfrew County Council, and Mr. RAM, for the 
Dumbarton County Council, supported the application. 

Mr. PELHAM opposed, for the reasons given above, contending that the 
electric lighting acts fully dealt with this matter. 

The Committee decided to allow the amendment. 

On Monday the terms of the new clauses were submitted. 

The protection granted to the Glasgow Corporation ia respect of elec- 
trolytic damage to their mains and pipes applies to the orders relating to 
Barrhead, Eastwood and Cathcart, Kilpatrick, Renfrew and Shettlestone, 
but when the local authorities acquire these orders, the provisions of the 
Electric Lighting Acts will apply. In respect of the Coatbridge and 
Airdrie Wa-er Truat’s opposition on the same point to the Shettlestone 
order, it was decided that the conditions of the special protection should 
also apply after the sale of the undertaking. 


TORQUAY TRAMWAYS BILL. 

Some discussion is now taking place in Torquay with regard to the 
action of the Chairman of Committees of the House of Lords in persisting 
in striking out an agreed electrolysis clause between the promoters of 
the Torquay Tramways Bill (the Dolter Electric Traction Co.) and the 
Torquay Corporation and the Torquay Gas Co. Briefly the history is as 
follows: — The Torquay Corporation gave its consent to the bill on the 
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condition that special protection should be given, as regards electrolytic 
damage, to its gas and water mains. When the bill came before a House 
of Commons Committee, presided over by Mr. Russell Rea, the Torquay 
Gas Co. petitioned for and obtained a similar clause, simply because it 
had already been given to the Corporation. When the bill came before 
the Chairman of Committees of the House of Lords, prior to reference to 
an Opposed Committee of that House, the clause was struck out as 
regards both parties. Before the Opposed Committee of the House of 
Lords, however, an appeal was made for its re-insertion as a matter 
of honour between the parties, and this was acceded to. Now, however, 
the Lord Chairman of Committees of the House of Lords refuses to 
agree to the amendment, and has again struck out the clause. It would 
appear that the only chance now of the clause being put into the bill is 
on the third reading. 


BELFAST CORPORATION TRAMWAYS BILL. 


In the House of Commons on Tuesday, on the motion for second read- 
ing of this bill, there were a number of notices down for its rejection. 
Some were withdrawn, however. 

Mr. HEALY moved that the bill be read a second time that day three 
months. 

Mr. TULLY seconded. 

The SPEAKER asked those in support of the motion to rise in their 
places, but as only three did so the bill was read a second time. 

Mr. HEALY then moved that the bill be referred to a Hybrid Com- 
mittee, but this was opposed and the debate stood adjourned. 

{The bill has already passed the House of Lords; see The Electrician, 
April 29, p. 68]. 


OTHER ELEOTRICAL BILLS. 

The Lothians Electric Power Bill came before the Unopposed Com- 
mittee of the House of Commons on Friday last week. The bill has 
already passed the House of Lords, when several objections were taken by 
Lord Balfour of Burleigh, the acting chairman, to & clause agreed upon 
between the promoters and the county councils. The bill takes power to 
supply electrical energy in bulk over the whole of the county of Mid- 
lothian (excluding Edinburgh and Leith) and portions of the counties of 
East Lothian and Lanark. The share capital of the company is £600,000 
in 60,000 shares of £10 each. Mr. Bell, Parliamentary agent for the 
promoters, pointed out that the company had agreed with the various 
county councils to give special protection as regards electrolysis, and 
upon this understanding these authorities withdrew their opposition. 
When the bill came before the Unopposed Committee of the House of 
Lords, however, the Committee refused to insert them, it being considered 
that sufficient protection was granted under the Electric Lighting Acts, 
whieb were incorporated in the bill. In an endeavour to keep their 
bargain with the county councils, however, the promoters had again 
inserted the clause. The point of the clause was that it made the 
company liable for damage by electrolysis to any gas and water mains 
belonging to the county councils even if no negligence were proved. 
After some discussion, the Committee decided to pass the preamble of 
the bill. 

The Leeds Corporation (Consolidation) Bill has been before the Police 
and Sanitary Committee of the House of Commons during the past week. 
One of the objects of the bill is to consolidate certain of the tramway acts 
granted to the Corporation, and also to re-arrange the fares to be charged 
upon the Corporation tramways. Mr. Jeeves, for the Corporation, said 
that the Corporation had two acts authorising different scales of charges. 
But they did not wish for either, and asked for the same power as that 
given to Birmingham last session —viz., to charge ld. per mile or ld. per 
etage, the stages being arranged to be not less than 1 mile. In Leeds it 
would mean that the stage would vary between 14 and 2 miles. The 
Committee granted the clause asked for. The power to run express 
through cars was also granted. Other clauses were then gone into 
giving the Corporation power to carry goods, «&c., upon their tramways. 
Much opposition was given to this proposal by the North-Eastern and 
Great Northern Railway Companies, but eventually the Committee 
granted the power to carry goods only upon existing lines. Another 
clause gave the Corporation authority to enter into working agreements in 
respect of neighbouring tramways, and also to give any other body 
power to negotiate with the Corporation. The Chairman said there was 
an objection to giving the power, probably to non-existent bodies, but it 
would be given to the Leeds Corporation. Any other body wishing to 
negotiate with the Corporation must get their own powers. 

In the House of Lords on Friday last week the Belfast and North-East 
Ireland Electricity and Power Gas Bill was read a third time and passed. 
On Tuesday the Loch Leven Water Power Bill was read a second time. 

In the House of Commons on Monday the Postmaster-General intro- 
duced the Wireless Telegraph Bill, the text of which is given in another 
column. The second reading has been fixed for to-day (Friday). The 
Govan Corporation and the Electric Lighting Provisional Orcer (Con. 
Jirmation Bill, No. 5) were read a second time. 

The Manchester Corporation Tramways Bill was down for consideration 
before an Opposed Committee of the House of Commons on Tuesday, but 
it was announced that all opposition had been withdrawn. The bill has, 
consequently, been referred to the Unopposed Committee. 

The Middlexbrough, Stockton and Thornaby Tramways Bill came before 
a House of Lords Committee, presided over by Lord Brougham, on 
Tuesday. The objects of the bill were set out in The Electrician for 
May 13, when it was before the House of Commons. The only opposition 
was on clauses. Mr. Balfour Browne, K.C., in opening, said a difficulty 
was experienced with the Middlesbrough Corporation as to the payment 
that should be made to them by the company in respect of the few 
hundred yards of new lines proposed within their area. The other oppo- 


sition had been withdrawn. After consultation between the parties an 
agreement was come to that the 325yds. of new line in Middlesbrough 
should be purchaseable by the Corporation in 1918, at the time when the 
remaining lines in the city can be acquired. The amount of the annual 
payrar or otherwise to be paid to the Corporation was left for settlement 
etween the parties. The preamble of the bill was then found proved. 


The London United Tramways Bill was read a third time in the House 
of Lords yesterday, and passed. 


LEGAL INTELLIGENCE. 


Kay v. British Westinghouse Electric & Mfg. Co. (Ltd) 


This case came before the Court of Appeal (the Master of the Rolls and 
Lord Justice Mathew) on Saturday on an application by defendants for a 
stay of execution pending appeal. 

Mr. ELLIS HILL said the action was tried before Mr. Justice Jelf and 
& special jury at Manchester (see The Electrician, July 15, p. 532). 
Plaintiff, an employé of defendants, brought the action to recover damages 
in respect of personal injuries caused by his falling against an elec- 
tric switch, part of the electric lighting apparatus of the factory, 
and getting burnt by the current. Plaintiff's case was that defen- 
dants had been guilty of negligence and tbat they had committed 
a breach of duty under the Factory Acts. On the point under the 
Factory Acts, the learned judge came to the conclusion that the switch 
was not part of the machinery within the meaning of the Factory Aots. 
He, however, left the question of common law negligence to the jury. 
The point on which he asked for a stay was that defendants set up the 
defence of common employment, and they proved that the whole of the 
works of defendants, so far as the technical part of it was concerned, 
was handed over to the general manager and a man named Harris. 
There were 1,300 switches in the factory and all but five were covered. 
The switch in question was uncovered and therefore the accident 
happened. He submitted that the defence of common employment was & 
good defence against the claim at common law. The jury awarded 
plaintiff £850 damages. Defendants were willing to pay plaintiff £1 a 
week until the appeal was heard. 

In the result their Lordships directed that there should be a stay until 
the hearing of the appeal, on the defendant paying plaintiffs £1 a week, 
to reckon from the date of the accident until the appeal was heard, and 
paying the plaintiff's solicitor’s costs on the usual undertaking. 


Montreal Street Railway Co. v. City of Montreal. 

On Friday the company petitioned the Judicial Committee of the Privy 
Council (Lords Davey and Robertson and Sir Arthur Wilson) for special 
leave to appeal from a judgment of the Supreme Court of Canada. 

The City of Montreal sued the Montreal Street Railway Co. to recover 
$21,050 under a contract by which the company were granted a con- 
cession for establishing electric railways within the city. The company 
also construeted connecting lines in municipalities outside Montreal city, 
and the question arose whether the company were bound to pay the City 
of Montreal & percentage upon earnings not only within, but also without 
the city. The action was dismissed on the first occasion, and the city 
appealed to the Court of King’s Bench. That Court, by three judges to 
two, dismissed the appeal. The city then appealed to the Supreme Court 
of Canada, which, by a similar majority, allowed the appeal. The com- 
pany now applied for special leave to appeal from that judgment. 

Their Lordships granted the leave as asked. 


Telephone Subscriber's Contract. 


In the Lord Mayor's Court (City of London) last week, before the 
Common Serjeant (Mr. Bosanquet, K.C.) and & common jury, the 
National Telephone Co. sued a former subscriber for £8 in respect of a 
telephone. 

Mr. GAINE, for the company, said defendant originally entered into a 
contract for an unlimited service, for which £20 per annum was to be 
paid. Subsequently, he wished to be placed on the message rate system. 
In October, 1902, the transfer was made, a contract being entered into 
by which defendant had to pay £6. 10s., and to deposit £1. 10s. against 
originating calls. Towards the cloze of the contract plaintiffs requested 
defendant to deposit a further £1. Thatsum was not paid, and plaintiffs, 
in May, 1903, under the contract, temporarily disconnected him from 
originating calls. In July, no notice having been given by defendant to dis- 
continue the service, another year was commenced, and £6. 10s. became 
payable, with a further 30s. deposit. Defendant wrote, on July 1, that 
he had given up the tenancy of his oflice and contended that the 
agreement terminated in June. He also urged that the service in respect 
of which he was sued was ineflicient, and that plaintiffs had shut down 
his service before the umount of his deposit had run off. 

The Common Serjeant pointed out that the bargain was that the 
defendant was to be bound by the record of calls kept by plaintiffs. That 
showed that the deposit had run off. The only question to be decided 
was whether the contract ran on, and by law that was the case. He 
directed the jury to tind for plaintiffs for £8. Judgment accordingly. 


Smart v. Rushworth Bros. 

At Newcastle Assizes last week, plaintiff sought to recover £500 
damages for breach of contract in connection with the supply by defen- 
dants of an electrically.driven crane. 

Plaintiff said he approached defendants for the manufacture of an 
electrically-driven crane in July, 1900. It was agreed that delivery should 
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be made ina month. Time was the essence of the contract. The crane 
was subsequently delivered, and was fitted into position. It was not 


. satisfactory, and plaintiff asked defendants to remove it. He was assured 
that the crane would be satisfactory when it was completed. After a while 
the crane worked satisfactorily, and then it gradually got worse and could 
not be depended on. As the construction of the building proceeded they 
had to lift greater distances, and the difficulties increased. He was put 
to extra expense, and suffered much damage. In 1902, he said, the crane 
broke down entirely. At that time the building was not then completed. 
Eventually he sold the crane for £80 and the motor for £15. He had 
paid £220 for them, and erecting the crane cost him £10. In cross- 
examination plaintiff admitted that he knew defendants were well-known 
crane makers, and were on the Admiralty list. He had bought three 
cranes from the firm, and the dispute was only about the motor crane. 
He had asked for a 3-ton electrically-driven derrick crane. Three-ton 
meant to lift 3 tons. The firm told him that they had never made an elec- 
trically-driven crane before. Though a 3-ton crane, it had been made to 
lift 54 tons. He claimed £500 damages. 

Among the witnesses for plaintiff were Percy Devereux, electrical 
engineer, who said he inspected the motor very often; there had been 
an overload ; Mr. W. D. Hunter, of the Newcastle Electric Lighting Co., 
who said that if oil got into the motor it would cause the insulation 
resistance to break down; and Mr. B. S. Patterson, engineer, who said 
that the breakdown was in the first place due to the motor not having 
been constructed for special duty. 

For the defence, Mr. RUSHWORTH said that to lift 5 tons with a 3-ton 
orane was to put the machine to a most improper and unfair test. They 
usually made compound-wound motors now for electric cranes and made 
provision for lubricating the pulleys. 

Mr. GEO. RUSHWORTH, works manager for defendants, said he went 
with the crane when it was erected. After the completion it worked satis- 
factorily. When, later, he saw the crane it was very dirty, and one of the 
oil cups was missing. His firm did not, of course, guarantee 4-ton cranes 
to lift any more than 3 tons. 

Mr. CHARLES HOPKINSON, C.E., said the crane was supplied with a 
13 KH. . motor, which would be reasonable for a 3-ton crane. It gave 
ample power to do the work in an ordinary way. In lifting 5 tons they 
got through without an accident more by good luck than by good manage- 
ment. It meant that the crane was unusually strong. It was not an 
uncommon thing for a fracture to start and to take years to develop. 

Mr. A.G. COOPER, electrical engineer, thought the marks on the shaft 
were caused by cutting due to want of lubrication. In his opinion the 
cause of the trouble was want of attention. 

Eventually the jury found for plaintiff for £200. 


Tramcar Ticket Conditions. 


Before the Stipendiary at Sheffield on Thursday last week, Mr. Muir 
Wilson, solicitor and a city councillor, was charged with refusing to show 
his tramway ticket on demand to a servant of the Corporation, and with 
refusing to pay an additional 1d. fare for which he wasliable. Mr. Wilson 
refused to accept a ticket owing to the appearance on! the back thereof of 
a notice limiting compensation in case of accident to £25. He now con- 
tested the validity of such notice. 

Mr. BAIRSTOW, for the Corporation, said a passenger must abide by 
the Corporation's conditions. 

Mr. WILSON said the object he had in raising the question was that 
the Corporation were endeavouring to impose on citizens & condition 
which was wild, extravagant and unjust. The object of the condition in 
question,being printed on the ticket was that when & passenger took the 
ticket he was presumed to assent to the condition. The condition could 
not, he urged, be upheld. It was not & bye-law, but merely & resolution 
of the Tramways committee, confirmed by the City Council. It had 
never been submitted to the Board of Trade. 

Ald. CLEGG, chairman of the Tramways committee, called by defendant, 
said the condition was passed to protect the Corporation against imposi- 
tion and exaggerated and unfounded claims. The committee would not 
make any cavil respecting the payment of compensation where claims 
were just and fair. 

The STIPENDIARY said he would express no opinion as to the validity 
of the condition. He thought the requirements of the bye-law for showing 
the ticket had been complied with, the defendant having pointed to the 
ticket on the floor of the car, but as regarded delivering and producing the 
ticket he must convict. In view of Mr. Wilson's honesty of purpose he 
should not impose a penalty. 

Mr. WILSON, however, asked that a nominal penalty should be inflicted 
in order that he might appeal. 

A fine of 1s. was imposed for failing to produce and deliver a ticket, and 
& further penalty of 1s. for failing t» re-pay the 1d. fare. 

Notice of appeal was given. 


Blectric Tramways Construction Co. v. Pain. 
On Monday an application to postpone the hearing of this case till 


after the Long Vacation, on the ground of the criminal proceedings now 
pending, was granted. 


Brazilian Imports.—Somewhat belated particulars are just 
issued of the imports into Brazil during 1902, which show that 
electrical appliances to the value of £110,756 were imported in that 
year, the source of these supplies being America, Germany, the 
United Kingdom and France, but in what proportion particulars are 
not available. 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 
APPOINTME \TS VACANT AND FILLED. 


Applications are invited for the position of assistant town treasurer 
in Durban, Natal. An experienced accountant is essential, and he 
must be thoroughly well acquainted with municipal book and account 
keeping. Salary £600 per annum. Applications to the agents of 
the Corporation (Messrs, Webster, Steel & Co.), 3, East India- 
avenue, Leadenhall-street, London, E.C., by Wednesday, Aug. 3. 
See also advertisement. 


Oban Town Council require an assistant electrical engineer with 
experience in a three-wire continuous-current stat-on with batteries. 
Salary £70. Applications by noon of 29th inst. to the town clerk 
(Mr. Alex. S. Black). See advertisement. 


An assistant electrician is required for experimental work in 
Messrs. Crompton & Co.’s instrument department at Are Works, 
Chelmsford. See advertisement. 


The Governing Body of the Northampton Institute, St. John 
Street-road, London, E.C., require a chief instructor in mathematics 
(day and evening, part time only). Salary £150 per session. Par. 
ticulars from the principal (Dr. R. Mullineux Walmsley) and applica- 
tions by Aug. 31. See also an advertisement. 


Heston and Isleworth District Council require a resident engineer 
for their electricity works. Applications by Aug. 6 to the clerk to 
the Council (Mr. H. J. Baker), Town Hall, Hounslow. See also 
advertisement. 


Acton District Council require a resident electrical engineer. 
Salary £200. Applications to clerk, 242, High- street, Acton, London, 
W., by July 25. 


A manager is required for an English telephone company abroad 
at a commencing salary of £300. See advertisement. 


Crompton & Co., Arc Works, Chelmsford, advertise in another 
column for an electrical engineer to take charge of indoor and out- 
door testing staff. 


An assistant manager, about 30 years of age, and conversant with 
shop management and electrical and mechanical manufacturing, is 
required by the British Electric Transformer Co., Hayes, Middlesex. 
See advertisement. 


An assistant for evening classes is required for session 1904-5 in 
the mechanical engineering department of the Crawford Municipal 
Institute, Cork. £100 per annum. Further particulars from the 
head master and organising secretary, Mr. E. A. O’Keefe, B.E., 
M.I.E.E., to whom applications by Aug. 10. See advertisement. 


The Library and Technical Instruction committee of Belfast 
invite applications for the following positions in the Municipal 
Technical Institute: — (a) Head of Mechanical Engineering depart- 
ment, salary £500 per annum; (b) Head of Textile department, 
£350 per annum; (c) assistant lecturer Physics and Electrical 
Engineering, £160 per annum; (d) assistant lecturer Practical 
Mathematics, £160 per annum. Applications to Mr. Fras. C. 
Forth, Director of Technical Instruction, the Institute, Belfast, by 
noon July 26. 


The following appointments have been made at the Northampton 
Institute, Clerkenwell :— 

Electrical Engineering and Applied Physics Department: Mr. L. Lamb 
to be junior demonstrator, Mr. C. Hobson, junior lecture assistant, an 1 
Mr. A. G. Ellis, junior technical assistant. 

Mechanical Engineering Department : Mr. J. S. Warner to be instructor 
in automobile engineering, Mr. S. J. McConnell instructor in moulding, 
and Mr. G. Hulls to be engineeriog drawing office assistant, 
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Mr. H. N. Thomas, manager of the Huddersfield Corporation 
Tramways, has been appointed manager of the Durban (Natal) City 
Tramways at a salary ah £800 per annum. Mr. Thomas has been 
manager of the Huddersfield tramways for nearly four vears, and 
previous to that time had experience in the Isle of Man as engineer. 


EDUCATIONAL NOTIOES. 

Durham College of Science (Newcastle-on-Tyne).— Courses 
are provided at this college for students proceeding to the degrees 
in Science or Letters or the diploma in the Theory and Practice of 
Teaching, and special facilities are offered for the study of agri- 
culture, chemistry, mining, engineering and naval architecture. 
Matriculation and exhibition examinations begin Sept. 26, and 
lectures Oct. 4. Prospectuses from the secretary. An advertisement 
gives some additional particulars. 


Northampton Institute.—Full day courses in the theory and 
practice of mechanical, electrical and horological engineering will 
eommence on Monday, Oct. 8. Entrance examination, Wednesday 
and Thursday, Sept. 28 and 29. The courses for mechanical and 
electrical engineering include periods spent in conimercial work- 
shops and extend over four years. Students also prepare for the 
degree of B.Sc. in engineering at the University of London. Par- 
ticulars as to fees, &c., can be obtained at the Institute, St. John 
Street.road, London, or on application to the principal (Dr. 
R. Mullineux Walmsley). See advertisement. 


University of Birmiogham.— The session 1904-5 commences 
on Monday, Oct. 3. The full courses in the department of engineer- 
ing extend over four years, and students who enter at matriculation 
and who pass successfully the examinations at the end of each year 
will be entitled to the degree of B.Sc. in the branch of engineering 
to which they devote themselves. There are lectures and demon- 
strations in all branches of electrical engineering, and the electrical 
laboratory work includes testing of continuous and alternate-current 
machinery, electrical instruments, meters, lamps and batteries, and 
insulation and magnetic testing. Further particulars are given in 
an advertisement, and detailed syllabuses, &c., can be obtained 
from the secretary. 


— — 


Acton.— The foundation stone of the electricity works will be 
laid on Aug. 3. 


Argentina.—The “ Review of the River Plate says :— 

The Chamber of Deputies of the province of Buenos Ayres have approved 
the ad referendum contract between the Government and the River Plate 
Electricity Co. for the purcbase by the company of tha Government's 
share in the L1 Plat: station and also for the public lighting of the city. 
The Government sells the machinery for $16,646 gold and the land and 
buildings for $170,000. The Government's debt t» the company amoun's 
to £127,000. The price for lighting is to be fer 450 watt arc Jampe, 
$9.25 gold and $9.25 paper per month, and for 10 c.p. incandescents $1 
gold aud $1 paper. The rate for private consumers is to be 25 cents 
gold per unit, with a reduction of 50 per cent. when the average daily con- 
sumption is over l4kw. hours. If the company does not obtain the p ublic 
lighting contract it will pay the municipality 5 per cent. «fits gross revenue. 

" Australian Electrical Progress."—In the form of a supple- 
ment to the Australian Mining Standard ” of May 19, there is an 
interesting review of electrical progress in New South Wales. In 
this review a large number of recent installations of plant for electric 
lighting, power and traction are critically described, and the 
numerous illustrations which accompany the text include many of 
the chief items of plant, the power stations, views of tramway 
routes, tramcars, &c. 


Beckenham.—The Electric Lighting and Tramway committee 
recommend that further expenditure on “free” wiring up to £5,000 
be authorised, and a letter from the lessees of the Council's elec- 
trieity powers (the British Insulated & Helsby Cables, Ltd.) offer 
to pay 4 per cent. upon any further expenditure on free" wiring. 
The recommendation has been approved by the Council. 


Bermondsey (London).—Owing to the demand for electric 
energy, the Council decided on Tuesday to lay another feeder 
cable, at an estimated cost of £3,081. 18s 2d. The Housing com- 
mittee reported having invited five firms to tender for installing 
the electric light in the staircases and courtyards of Hulford-street 
dwellings. 


Boston.—A report on electricity supply has been prepared by the 
borough engineer (Mr. G. E. Clark), in which the Council are 
recommended to put down municipal works at an estimated cost of 
£17,263. 


Bournemouth.—A meeting of ratepayers recommended the adop- 
tion of electric lighting on Sundays as well as week-days. The 
Lighting committee, however, in view of a recent decision by the 
Council not to use the electric light on Sundays, have declined to 
consider the matter. 

British Honduras.—In 1903 the Legislative Council voted funds 
for the construction of a trunk telephone line from Belize to Punta 


Gorda and for a telephone service in Belize, the capital of the colony. 


When these lines are completed the principal centres of British 


Honduras will be in telephonic communication. 
British Honduras is about 40,000. 


. Barton-npon-Trent.—The exhibition organised by the Corpora- 
tion electricity department last week was opened by the mayor 
(Councillor A. J. Roberts). l 

In declaring the exhibition open, the Mayor passed in review the histcry 
of the electricity undertaking at Burton-upon-Trent, and announced that 
the number of 8 c.p. lamps connected at June 25 last was 26,914, an 
increase on the y: ar of nearly 4,100 lamps, not including about 2,800 lamps 
for which applications were in band. The increase in thesupply of current 
to electric motors was on an even larger ecale, and represented 255 per 
cent. over the previous year. He thought the exbibition reflected great 
credit on the borough electrical engineer and tramways manager, Mr. P. J. 
Pringle, and his assistants. 

Ald. T. E. Lowe, chairman of the E'ectricity committee, said that in 
the direction of the application of electricity to power there was an almost 
unlimited field at Burton-upon-Trent, and they looked to this branch for 
a large development of the undertaking. He referred especially to the 
application of electric diving in breweries, where he considered that 
electric power would be found most adaptable and ureful. 

There were a large number of electrical exhibitors, and the exhibition 
proved a great success. 

Cambridge.—The negotiations which have been proceeding 
between the Council and Mr. A. A. C. Swinton (on behalf of the 
Cambridge Electric Tramways Synd.) as to the construction of 
electric tramways in this district have advanced a stage and the 
Council have now decided to engage Messrs. Kincaid, Waller, 
Manville & Dawson to advise them. 

Ohristchutch (N.Z.)—Mr. L. Birks and Mr. A. D. Dobson, elec- 
trical engincer and surveyor, respectively, to the City Council, have 
prepared statistics showing the progress made by the electricity 
department. 

During the eight months ended March the revenue was £944. 17s. 24. 
and the workiog expemes £474. 17s. 9d. After payment of interest there 
was a balance of £153. 83. 3d. to apply to redemption of capital. The 
destructor plint consumes an average of 157 tons of refuse per week, and 
the refuse includes large quantities of condemned fieh, rabU:ta and oranges. 
Iu this way the destructor has proved a great boon to the community, 
and 1,500yds. of good clinker have been produced for street paving. The 
succers of the combined undertaking has, it is stated, fully realised the 
Council's sanguine expectations. 


Claremont (Western Australia).— The Council of this residential 
suburb of Perth have adopted a municipal electric lighting scheme. 
A loan of £7,000 has been raised and an order placed with J. Barre 
Johnston & Co., Murray-street, Perth, for two 76 n.r. Babcock & 
Wilcox boilers with superheaters, two 50kw. E.C.C.-Willans steam 
dynamos, balancers, switchboard, pipe work, chimney, &c., to be 
erected within six months. The work will be carried out under the 
supervision of Mr. H. Rowley, M.I.E.E., the Council's consulting 
engineer. 


Oroydon.— Mr. Cramb has reported on a suggested system of 
charging for electric current for power, &c., during the period of 
light load and recommends that the charge be 11d. per unit except 
between dusk and 11 p.m. when the charge would be 5d. per unit. 
In the case of consumers who do not require supply between dusk 
and 11 p.m. he suggested that the following rentals be charged for 
the time switches: For motors up to 5 B. H. p. £2 per annum, up to 
10 B. ñ. p. £2. 10s., up to 20 B. H. . £3, and above 20 k. H. p. £4 per 
annum. These charges would not apply to Wednesdays or Sundays. 
The report has been approved by the Corporation. 


Dundee. The Tramways committee recommend the Council to 
oppose the scheme of Mr. G. Balfour for forming a company to 
supply electricity in bulk for power, &c., to factories and mills in 

undee. 


East Ham.—On Wednesday the Council decided to apply for 
sanction toa further loan of £10,000 for electric lighting extensions. 


Electric Lighting Provisional Orders.—The report of the 
Board of Trade respecting the applications to and proceedings of 
the Board (under the Electric Lighting Acts, 1882-1902) during the 
past year shows that 74 applications were made, of which 34 were 
by local authorities and 40 by companies or persons. The complete 
list appeared in our issue of Jan. 8 last (p. 457). 

In regard to the Acton application, as the promotera (the Metropolitan 
Electric Supply Co.) entered into an agreement to supply electrical energy 
in bulk to the local authority for the purposes of the order granted to that 
authority in 1891, this application was not proceeded with. In the case of 
the application of Croydon Rural District Council for Beddington, Coulsdon 
and Sanderstead, owing to representations made by ratepayers who 
objected to the order being granted, the Board refused the application. 
In regard to the Bothwell order (applied for by the Clyde Valley Electrical 
Power Co.), the Board held a conference as to this application and that for 
Uddingston (by the Uddingston District Electric Lighting Co.), and the 
consent of the local authority was dispensed with aad the applica'ion 
granted, while that for Uddingston was refused. A local inquiry was held 
into the Caerphilly Council's application for an o:der, and after con- 


The population of 


sideration of the circumstances the Board decided to grant the order. 


In the case of the Cannock and District electric lighting order (for 
urban district and for two parishes in the rural distict of Cannock) 


the local authorities consented to the application but the Urban 
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Council only consented on certain conditions as to purchase and profit 
sharing, and as the promoters were unable to satisfy the Board that 
the conditions had been modified they refused to proceed with the 
application. The promoters of the Eastwood and Cathcart Order were 
granted an order for a portion of the parishes of Eastwood and Cathcart, 
but the application in regard to the burgh of Polloksbaws was not pro- 
ceeded with. The Ely Order was granted for a portion of the Urban 
District of Ely, and the Epsom Rural District Order in respect of the 
parish of Cheam. In regard to the application for Houghton-le-Spring 
and District, the Houghton-le-Spring and Easington authorities consented, 
but the Hetton-le-Hole authority refused consent. The promoters decided 
not to proceed with the application as regards Seaham Harbour, and, after 
consideration of the representations made, the Board decided to dispense 
with the coneent of the Hetton-le-Hole authority, and granted the order 
for the three districts named. The application for the Acynsham (Somerset) 
Order was granted in respect of the parishes of Keynsham and Saltford. 
In the case of the Kilpatrick Order, the two local authorities interested 
withheld their consent, but the Board of Trade decided to dispense with 
he consent and granted the order. The Kingswood Order was similarly 
treated. In the case of the Lichfield Order (1901) Amendment and Extension 
Order,it appeared tothe Board that the promoters (the Corporation) had not 
a sufficient margin of available borrowing powers to enable them to under- 
take a scheme for the extended area and the application was refused. The 
Twickenham and Teddington Electric Supply Co., who applied for an 
order for the Maldens and Coombe and Ham, abandoned the application 
for the first two districts, and an order was granted for Ham. The Urban 
District Council of Melksham were unsuccessful in their application for an 
order, having failed to satisfy the Board that they were in a position 
financially to give effect to the order if granted. In the case of the Aid 
Shropshire Electric Lighting Order, the promotera (the Shropshire and 
Worcestershire Electric Power Uo.) failed to produce the consent of the 
local authorities or to show that it ought to be dispensed with, and the 
Board refused the order. The Urban Electric Supply Co. were granted 
an order for a portion of the urban district of Newton Abbot, but were 
refused in respect of the remainder of the area. Northampton Electric 
Light and Power Co. were successful in their application for Northampton 
and District, the Board dispensing with the coneent of the Northampton 
Rural Council. The North Worcestershire applicat'on was granted in 
respect of the urban district of Bromsgrove, the promoters (the Shropshire 
and Worcestershire Electric Power Co.) not proceeding with the appli- 
cation for Stourbridge, and the rurel district of Bromegrove was 
excluded from the order by the Board. The Clyde Valley Electrical 
Power Co, obtained an order for a portion of the parish of Renfrew, the 
company not proceeding for the burgh of Renfrew and the parish 
of Govan. This company also obtained an order for Shettleston, notwith- 
standing that the local authority refused coneent. Tamworth Corporation 
order was granted in respect of a part of Tamworth, the rural district being 
excluded, as the notice required by sec. 4 (1) of the Electric Lighting Act, 
1882, was not given. In regard to the Thornbury Rural District Council 
Electric Powers Order, as the application (made by the District Council) 
related to a large and thinly-populated area, consisting of 23 parishes, in 
only one of which it was prepared to provide a compulsory area, and as 
there appeared to be no probability of a supply of electric energy being 
provided in many of the parishes, the Board considered it inequitable that 
property in those portions should be liable to contribute towards the cost 
of the undertaking and refused the order. The Clyde Valley Electrical 
Power Co.'s application for the Vale of Leven was refused owing to the 
consent of the local authority not being produced. Watford Urban District 
Council were successful in regard to an extension of the area of the urban 
district, but as the Rural District Council had refused consent the Board 
excised from the order the portion of the rural district which it was 
proposed to include. In all other cases the applications were granted. 

Since the date of the last report the Failsworth Electric Lighting Order, 
1899, has been transferred to Manchester Corporation, and no application 
for an electric lighting licence has been entertained by the Board. Prior 
tothe present year 1,097 applications for orders have been dealt with, 
860 orders have been made and 852 of these have been confirmed by Par- 
liament; 139 have since been revoked or repealed. Of the 33 licences 
issued by the Board in the early days of electric lighting not one now 
remains in force. 

Electricity in Mines.— The “Diario Oficial” of Mexico, in the 
issue of June 23, announces that a new contract has been executed 
between the Government and the Penoles Mining Co. revising the 
company’s former contract and extending these privileges to Dec. 17, 
1906, on cendition that, within 1} years, a new foundry is erected 
for the treatment of the sulphurous minerals produced at the mines, 
together with all necessary crushing machinery, the whole installa- 
tion to be worked by electric power. The contract requires the 
approval of Congress. 


Frome —Sanction to a further loan of £5,000 for electric lighting 
has been applied for. 


Goole.— An inquiry was held on Wednesday into the application 
of the Council to borrow £1,000 for a site for electricity works. 


Hammersmith (London).— The report of the borough electrical 
engineer (Mr. G. G. Bell) on the past year's working of the elec. 
tricity undertaking states that no new loans have been taken up 
during the year, but that the cash balance of £5,981 has been 
converted into an overdrawn balance of £4,623. 18s. 7d., and appli- 
cation had been made for a loan to cover the excess. 

The accounts are made up to March 31, and there is, consequently, 53 
weeks’ expenditure shown by the accounts against 52 weeks’ revenue. 
487,084 more units have been sold than in the previous year with a smaller 


consumption of fuel, and the increase in revenue is £5,546. The income 
for the year was £32,725. 5s. 5d. (against £27,185), and the working 
expenses £19,276. 2s. 2d. (including generation and distribution costs, 
£17,204, compared with £16,254), so that the gross profit was £13, 449. 3s. 3d. 
After payment of interest and sinking fund charges, the net profit was 
£1,855. 4s. 7d. (against £1,063. 5s. 11d.). This result has been achiered 
in spite of certain permanent works, costing £2,071. 18s., having been 
charged to revenue. A reserve of £2,500 has been formed, and the 
accumulated balance now stands at £3,169. 7s. 3d. 


. Hamilton.—Sanction to a further loan of £40,000 for electric 
lighting has been obtained by the Council. 


Hampstead (London).—The Borough Council have decided to 
fix six thermal storage drums, each of 9ft. diameter by 28ft. long, 
for the six Davey-Paxman boilers at an estimated cost of £5,060. 


Hereford.—Sanction to borrow £1,100 for the completion of the 
electric lighting at Burghill Asylum has been received by the 
Council. 

Honolula.—The Rapid Transit & Land Co. are operating over 
16 miles of electric tramway, and considerable extensions are 
being made. 

Hornsey (Middlesex).—It has been decided to increase the 
salary of the borough electrical engineer (Mr. Norman Staniland) 
from £300 to £340 a year as from July 1, with two further annual 
increments of £30 in July, 1905, and July, 1906. 


Huddersfleld.— The annual report of the Corporation tramways 
department contains an extract from a report of a committee of 
investigation appointed to inquire into the tramway finances. 

This report calls attention to the absolute necessity of putting to a 
depreciation fund at least 3 per cent. on capital outlay, regardless of 
receipts, “a3 it is certain that portions of the track and plant will require 
renewal long before they are paid for." It is urged that future Tramway 
committees should materially increase this rate of provision for deprecia- 
tion before voting any sum from future profits in relief of ra'es. The 
general manager reports that there has been no breakdowa during the 
year. There are 70 cars in use. During the year 12 bogie cars have been 
converted to truck cars which has effected a saving of over 30 per cent. in 
current, all the rolling stock bas been fitted with the Hudson-Bowring 
lifeguard, and the Westinghouse-Newell magnetic track brake has been 
adopted in place of the hand-slipper brake. Parcel depots have been estab- 
lished throughout the borough. The staff of the department numbers 
262. Capital expenditure during the year was £10,872, the total capital 
outlay standing at £411,722, out of which £40,557. 183. 4d. has been paid 
off. The year’s receipts were £65,674. 10s. 7d. (9 66d. per car mile, against 
10:28d. in the previous year), and the working expenses were £34,456. 11s. 
Working expenses were 5:06d. per mile run (against 5°75d.). Interest on 
loans absorbed £13,631. 15s. 9d. and redemption £10,638. 58. Id., and, 
after placing £11,687. 5s. Id. to depreciation, there was a deficiency of 
£4,739. 6s. 6d. 2,565,643 units were generated, 1,632,000 car miles run 
and 11,899,287 passengers carried. 1°57 units of energy were consumed 
per car-mile. There are 28 miles of routes (eeven of double track and 21 
of single). 

Hull.—An inquiry was held on Tuesday into the application of 
the Corporation for permission to borrow £15,800 for electric lighting 
and other purposes. 


Industrial Applications of Electricity.—Mr. P. J. Pringle, 
borough electrical engineer and tramways manager at Burton-upon- 
Trent, has prepared an interesting pamphlet dealing with the 
various commercial applications of electricity, with special reference 
to its uses for power. The subjects dealt with include electric 
lighting, electrical cooking and heating, electric welding and electric 
energy for motor driving. The information is specially prepared for 
users of motors for small power, and will be found very serviceable 
for thispurpose. There is a list of estimated horse-powers taken by 
various classes of machinery, a tabular statement showing the pro- 
gress made in the principal towns of the country in the application 
of electricity to power work, and a list of local users of electric 
power in Burton-upon-Trent. 

King’s Lynn.—The accounts of the electricity department for 
the yearended March show total capital expenditure £45,833. 14s. 5d., 
an increase of £752. 4s. 5d. for the year. 

The receipts from sale of current to private conaumera for lighting (at 
493d. and 2 65d. pr unit) were £2,782. 133. 9d. and for power (at 3d. and 
1]d. per unit) £512. 2s. Ad. and for public lighting (at 5:52d.) £1,764. 68. 6d. 
The profit on fittings was £245. 122. Id., the total receipts being 
£6,497. 1s. 10d. Working expenses were £3,141. 123. 3d. Out of the 
gross profit of £3,355. 93. 7d. interest absorbed £1,285. 163. 7d. and sink- 
ing fund charges £1,580, leaving a net profit of £486. 7e. Ad. (compared 
with a deficit of £47. le. 2d. on the previous year). 435,064 units were 
generated (against 360,225), 154,276 supplied to private consumers by 
meter and 2,200 by contract for lighting, 69,669 for motive power and 
182,327 for public lighting, a total of 388,472 sold (against 323,175). The 
total costs per unit sold were 521d. (against 57/8d.). The average prices 
obtained for current were for private lighting by meter 4°93d. (against 
4*89d.) and by contract 2°65d. (against 2'62d.), for motive power 1764. 
(against 2:45d.) and to public lamps 2°32d. (against 2 55d.). There are 
459 private consumers (compared with 401) with the equivalent of 18,816 
8 c.p. lampe (against 15,212 lamps), and 37 motors ( = 174] B.P.) connected, 
against 25 (109 H. p.). The total maximum supply demanded was 290k w. 
(against 250kw.). 
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Labour Lost.— According to the Daily Despatch” of Manchester 
some thieves recently had a trying experience at Trafford Park. A 
quantity of electric cable manufactured by Messrs. W. T. Glover & 
Co. was stolen and put on a large fire to burn so that the insulating 
material over the copper might be burned away, and the metal 
itself nade more readily available. It so happened, however, that 
the cable was Messrs. Glover & Co.'s fireproof type, and the labour 
entailed in this attempt at destruction was consequently thrown 
away. All that happened was that the stolen cable was discovered 
in a sooty condition but otherwise uninjured. 


Leicester.—Certain electric tramway routes were opened for 
traffic last week. 


Leyton (Bssex).—For the year ended March the total receipts of 
the electricity department were £17,594. 17s. 6d., and the works 
costs £8,086. 15s. 8d., leaving a gross profit of £9,508. 1s. 10d. In 
addition £760 had been received on account of the gas plant which 
had been sold, bringing the profit up to £10,268. 1s. 10d. 

Interest absorbed £3,838. Ox. 9d, instalment of principal repaid 
£5,042. 88. 8d., leaving net profit £1,387. 12s. 5d., which was employed in 


reduction of amount advanced to undertaking by the Council in past 
Cost 
cf generation was 1:017d. per unit, rents, rates, taxes and establishment 


times, leaving £8,431. 14s. 6d. now at debit of the undertaking. 


charges bringing this up to just under 14d. Toe average price obtained 
for electricity was just under 24d. for public arc lamps, 13d. for incan- 
descent lamps, and 53d. for current taken by private consumers. 
Littleborough.—An extension of time for the construction of the 
authorised electric tramways has been applied for by the Council. 


London County Council.— At Tuesday's meeting loans of £15,636 
were granted to Islington and £25,000 to Poplar for electricity 
supply purposes. 

Tramways.—l& was agreed to accept the offer of the British Insulated 
& Helsby Cables (Ltd.), to supply, deliver and lay additional electric 
cables required for the working of the Tooting tramways from the Lough- 
borough Junction temporary generating station at 74 per cent. above the 
price specified in the contract entered into with the company in May, 1902. 

The Highways committee recommended the expenditure on capital 
account of £18,500 for the erection of a sub-station in connection with 
the Greenwich generating station, and £15,000 for the provision of plant, 


machinery, equipment, &c., of the sub-station. Consideration of the 
recommendation was postponed. 


Maidstone.— The official inauguration of the electric tramway 
service took place on 14th inst. 


Marylebone (London).—At the meeting of the Borough Council 
last evening the report of the Finance committee contained particu- 
lars of the costs incurred by Marylebone Council in connection with 
the recent arbitration proceedings. 

These costs are itemised aad show that solicitors’ costs, on being taxed 
(including arbitrator’s and umpires’ fees), totalled £33,292. 193. 10d. Out 
of this sum counsels’ fees amounted to £12,656. 12s., as follows: Sir 
Edward Clarke. K.C., £2,258 10a. 6d.; Mr. Fletcher Molto», K.C., 
£7,030. 108. ; Lord Rober: Cecil, K. C, £1,244. lle. 6d. ; Mr. A. B. Cane, 
£2,123. Witnesses’ fees stand for £9,248. 19s. 10d., of which electrical 
witnesses received 3, 921. 13s. Ad., as follows: Mr. W. M. Mordey, 
£496. 138. 4d. : Mr. A. Wright, £1,110 ; Mr. H. F. Parshall, £1,357. 104.; 
Mr. E. Manville, £957, 10s. Surveyors received £3,012. 12s. 6d., gas 
engineers, £853. 98. 6d., accountants, £1,367. 5s. 6d., actuary, £72. 9s., 
etcckbrokers, £26. 5s., Parliamentary sgents, £53. 5x. The costs of the 
taxation were £1,030. 3s. 

Accompanying the report of the Finance committee was an estimate of 
the expenditure on account of electricity supply. Tendera had been 
received by the Council for the various works in connection with the 
establishment of the new generating station, and the tenders recom- 
mended for acceptance by the Electricity Supply committee totalled 
£270,489. 12s. 9d., made up as follows:—F. G. Minter, for buildings 
(including constructional steel work by Dorman, Long & Co.), £57,524 ; 
C. A. Parzons & Co, electrical machinery and equipment (including 
crane by C. & A. Musker and cooling towers by the Klein Engineering Co.), 
£79,598 ; St. Helens Cable Co., for cables, £78,165. 19s. 9d., and 
Babcock & Wilcox, steam generating plant, £55,202. For the buildings 
and constructional ironwork 13 tenders were received, of which Mr. 
Minter’s was the lowest. For electrical machinery five tenders were 
received from the following firms :—-British Westinghouse Co., British 
Thomson-Houston Co., Willans & Robinson, Richardeons, Westgarth & 


Co., and C. A. Parsons & Co. For the supply of cables following is the 
complete list of tendera :— 


W. T. Henley’s Telegraph Works (o. £96,860 0 0 
W. T. Glover & Co C 95,640 0 0 
Siemens Brothers & ooo 94,220 0 0 
Callender's Cable Coooooo 89,500 0 0 
British Insulated & Helsby Cables 88,906 10 0 
W. F. Dennis & Coꝛoꝛ. .. 79,510 0 0 
Western Electric Coo . 78,477 6 8 
St. Helens Cable Co ccereeeeeeees 78,165 12 9 


For generating plant tendera were received from B. R. Rowland & Co. and 
Babcock & Wilcox, and Mr. A. Wright, consulting engineer to the Council, 
reported that the proposalsof Rowland & Co. were, in his opinion, unsuitable, 

The acceptance of the tender of Mr. Minter was agreed to without dis- 
cussion. On the proposal of Mr. E. R. DEBENHAM, chairman of the Electric 
Supply committee, that the tender of Messrs. C. A. Parsons & Co. for the 
electrical machinery and apparatus be accepted some opposition was dis- 
played, on the ground that the competing figures were not presented to 


the Council. Mr. Debenham pointed out, however, that the various 


tenders had been carefully analysed by Mr. Wright and the Electric Supply 
committee with the result thit it was found that Mesers. Parsons’ tendec 


was the lowest sent in for a given output of current ; consequently, the 
figures of the other tendering firms were not comparable. Mesera. Parsons 
tender was then accepted unanimously. 

Mr. DEBENHAM then proposed the acceptance of the tender of the St. 
Helens Cable Co. for cibles, and announced that the committee had 
received a telegram from one of the competing firms stating that they 
had mieread the specification, and asking leave to reduce their offer by 
£8,000, bringing their tender some £6,000 below that now recommended 
for acceptance. The committee had considered the matter, and had come 
to the conclusion that it was unfair at tbisstsge to take the fresh proposal 
into consideration, and they therefore recommended tbat the original 
tenders be considered the basis upon which thecontract should becompleted. 

Ald. Dennis moved that the tenders for cables be referred back to 
enable the tendering firas to reconsider their offers and send in revised 
tendera. 

This proposal was supported by Sir Thomas Brooke-Hitching, Councillor 
E. White and Couccillor J. Lewis, but was opposed by Councillor Corn- 
wallis West, Councillor Straus and Dr. Fletcher Little. On being put to 
the meeting the amendment was rejected, and the recommendation tha* 
the tender of the St. Helens Cable Co. be accepted was carried unanimously. 

With regard to the tender for steam generating plant, Mr. DEBENHAM 
explained that the offer of Measra. Babcock & Wilcox was not the lowest, 
but was the only one sent in conforming exactly to the conditions and 
requirements of the specification of their consulting engineer. The com- 
mittee's recommendation with regard to this tender was adopted without 
discussion. 

Melbourne (Australia).— The accounts of the Electric Supply 
committee for the vear ended February last show gross revenue 
£64,846. 14s. 6d., working expenses £35,267. 4s. 1d. leaving 
£29,579. 10s. 5d. to meet interest (£12,750. 3s. 4d.), sinking fund 
(£3,500) and depreciation and renewals (£7,000), so that there was 
a net profit of £6,329. 7s. id., against £1,140. 13s. ld. for the 
previous year. The total capital expended is £345,758. 18s. 3d., 
compared with £324,149. 7s. 9d. in 1908. 

Mexico.—Conmmnercial men in this country are waking up to the 
vast resources of Mexico in the matter of water power. This water 
power is, moreover, available in districts adjacent to the largest 
centres of population. Hitherto little has been done to concentrate 
this power by engineering methods, but the subject is now receiving 
attention. Already about 250,000 R. p. is being utilised or is in 
course of development for industrial purposes. 

Amongst the companies which have harnessed water power 
effectively is the Mexican Light & Power Co., a Canadian concern, 
which is working a powerful plant at Necaxa, in the State of Puebla. 
At Teziutlan, in the same State, the Teziutlan Copper Co. has a 
large water powcr plant for the generation of electricity. 

The Mexican Light & Power Co. will supply electric power to 
Mexico City at the price of £12 ($120 to $125 Mexican currency) 
per horse-power per year, and is establishing works to develop about 
100,000 H. p., 80,000 of which will be reserved for supply to Mexico 
City. The San Ildefonso Co., of Mexico City, utilises water power 
for the generation of electric current in the rainy season and steam 
power in the dry season. In Mexico City, also, the Mexican Rail- 
way Co. are about to utilise the waters of the River Atoyac for the 
generation of electric power for use over the lines between Orizaba 
and Esperanza to supplant steam power, which 1s very expensive 
owing to the steep grades of this part of the company's service. 
In the Orizaba district there are numerous cotton mills, mining 
properties, &c., worked by electricity. 

A comparatively small electric power plant is also owned by the 
Guanajuato Electric Light & Power Co., situated on the River 
Duero, State of Michoacan. This company’s plant has a capacity 
of about 8,000 II. P., and supply is being given of about half this 
amount by overhead eable to Guanajuato for lighting and power. 
Several of the mines in the district are being worked electrically by 
current supplied by this company. 

The Mexican Government is adopting & liberal policy towards 
concessionaires for electric power generation and supply, due mainly 
to the fact that fuel is a most expensive commodity in Mexico, its 
practically prohibitive priee tending to prevent the industrial 
development of the country. 


Municipal Wiring of Consumers' Premises.— Westminster City 
Council were recommended last week by a committee to oppose the 
proposed bill of the London County Council seeking power to 
authorise borough councils to wire consumers’ premises on the 
“free” or easy payment system. After discussion the matter was 
referred back for further inquiry. 


Nelson.—The capital expenditure of the electricity department 
at March last amounted to £66,471. 2s., an increase of £6,717. 14s. 9d. 
for the year. 

The total receipts were £6,626. 13s. 5d., working expenses were 
£2,725. 13s. Od. After payment of interest (£1,922. 19s. Ed.) and sinking 
fund instalment (£1,577. 2.5 7d.), there was a net profit of £400. 17s. 7d. to 
transfer to depreciation (compared with a loss of £516. 3s. 4d. on the 
previous year); 614,364 units were generated (against 348,525) and 
555,876 sold (against 320,463). There is the equivalent of 17,556 8 c.p. 
lamps in use by private consumers (against 15,500), and 168 H.P. of motors 
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(against 80 H.P.). The maximum supply demanded was 595:6kw. (against 
560k w.). 
New Mutual Telephone Syndicate.—A deputation from this 
syndicate waited upon the Lord Mayor of Manchester last week. 
Mr. W. Thomson, chairman of the syndicate, described the proceedings 
subsequent to the first effort to produce a municipal competitive tele- 
phone system in Manchester 8} years ago, when the Corporation was 
asked to join Glasgow Corporation in applying to the Postmaster-General 
for power to provide municipal telephone exchanges. The position now 
(said Mr. Thomson) was somewhat altered by the recent declaration of 
the present Postmaster-General that he proposed to negotiate for the 
urchase of the undertakings of the National Telephone Co. this year. 
his declaration, it was understood, stopped for the moment the Man- 
chester Telephone committee from going on with their municipal tele- 
phone scheme, and it was felt by the members of the syndicate that the 
Corporation should, without further delay, arrange to meet the liabilities 
which had been incurred by the syndicate. Otherwise a serious injustice 
would be done to the members of the syndicate, whose work in Man- 
chester had (Mr. Thomson said) proved of great value to the mercantile 
community in compelling the National Company greatly to improve its 
system, and it was largely due to the syndicate that the right to provide 
municipal telephony became possible. i 
The Lord Mayor is said to have promised t» convey the views of the 
deputation to the proper quarter." 
North-Eastern Railway Co.—It is reported that this company 
proposes to let a contract for the electrification of the Newcastle and 


South Shields branch, 


North London Tramways.—4As stated in our last issue, Major 
Pringle, R.E., and Mr. A. P. Trotter, on behalf of the Board of 
Trade, have made an official inspection of the tramways from Fins- 
bury Park to Wood Green and from the Manor House to Seven 
Sisters Corner, Tottenham, re-constructed for electric traction on 
the overhead system by the Metropolitan Electric Tramways (Ltd.) 
These important sections will be opened for traffic immediately on 
receipt of the Board certificate. The lines form the first part of a 
system comprising a total length of about 50 miles of electric tram- 
ways and light railways in North London. We are informed that 
the first effect of the change from horse to electric traction will be 
a reduction of fare from 14d. to 1d. all the way from Finsbury Park 
to Wood Green terminus. | 

It was reported to Islington Borough Council on Friday that a 
conference had been held on the previous day of the delegates of 
local authorities north of the Thames on the subject of the system 
of electric traction to be alopted on the tramways in the north of 
London. 

The delega'es had, it appears, understood that the question of system 
had been disposed of and that they were called together to consider details. 
The representatives were surprised to learn that a compromise had been 
made by London County Council with the North Metropolitan Tramways 
Co.. by which only about one-third of the northern likes would be electri- 
fied on the conduit and the remaining two-thirds on the overhead system. 
As far as Isliogton was concerned, only the lines through Upper-street, 
from the Angel to Highbury, and from Islington Green along Essex-road 
to Ball's Pond-road, would have the conduit system. The lines in Holloway- 
road, Caledonian-road, Seven Sistera’-road, and the new line from St. Paul's. 
road to Balls Pond-road would all be on the trolley system. Strong 
objection was taken to the proposal by all the representatives of the 
boroughs present. They were told by the chairman of the County 
Council that the North Metropolitan Co. strongly objected to the 
introduction of the conduit system on lines leased hy them, and a com- 
promise had been effected in the manner indicated. The objection of the 
company was mainly one of capital cost. The conduit system would cost 
about £17,000 per mile, against £8,000 per mile for the overhead sytem, 
or a total difference of about half a million sterling on the initial outlay, 
and that additional half million would, it was stated, seriously affect the 
financial situation. The conference suggested that, owing to the change 
of front, it would be better if the conference were adjourned, that they 
should report the situation to the several borough councils, and that the 
London County Council should report in detail as to the expenditure on 
the conduit and trolley systems aud the reasons which had induced them 
to vary what had been understood by every borough as a decision that 
only the conduit system should be adopted. It was also stated at the con- 
ference that, failing the compromise, the electrification of the tramways in 
Islington must be delayed until the lease of the lines to the company 
expired in 1910. 

In the courss of the discussion, the town clerk quoted sec. 23 of the 
County Council's Electrical Powers Act, 1900, to show that the Loudon 
County Council could not instal an overhead system in any borough without 
that borough's consent. 

The matter was ultimately referred to the Works committee. 

Paisley.—The accounts of the electricity department for the past 
year have been published, and the adverse balance has fallen from 
£3,068 to £1,085. 

Pontypridd.—Sir Colin Scott Moncrieff has been appointed 
arbitrator to determine the price to be paid for the local tramways 
by the Council. The British Electric Traction Co. offer to sell at 
£6,000 and the Council offer £5,500. 

Port Dinorwic (Wales).—The Board of Trade have approved of 
the provisional use of overhead wires in the proposed electricity 
supply scheme, but reserve the right to review the situation at the 
end of five years. 


Portsmouth. An unopposed inquiry was held on Monday into 
the application of the Council to borrow £5,000 for electric lighting 
extensions. 


Post Office London Telephone Service.—Chiswick District 
Council have addressed a letter to Lord Stanley, the Postmaster- 
General, on the subject of the London telephone service, “ respect. 
fully pointing out some of the considerable disabilities to the user 
of the telephone and its extension in a district such as Chiswiek.“ 
After urging that the free user” tariff of £17 per annum on a 
three years' agreement is practically prohibitive, the letter contains 
the following comments and suggestions : — 

The tariff of £4 per annum rental and a charge of 1d. in the local area 
and 2d. to other London areas is probably as reasonable in price as cau for 
the present be expected. But before a subscriber can become a user his 
payment amounts to £6. 10s, composed of rental £4, guaranteed calls 
£l. lO&, deposit for trunk calls £1, total £6. 10s., an amount which, 
payable in one sum, undoubtedly, in the opinion of this Council, acts as à 
severe check upon the adoption of a telephone tervice in a large number 
of cases. 

It is respectfully suggested that considerable advantage would accrue, 
both to the user and to the system, if it were possible to make the charge 
payable quarterly in advance, and if quarterly credit were given for the 
call charges, with power to the department to claim payment before the 
expiration of the quarter where considered neceasary or advisable. The 
5 would be that a telephone line could be installed for a first payment 
of £1. 

It is also suggested that the system of charging Id. in the local exchange 
area and 2d. to other areas is in many cases unsatisfactory. It leads to 
the result that while cne call to the outskirts of Chiswick may be made 
for 1d, another to a position 100yds. off (say, in Hammersmith or other 
adjoining exchange areas) costs double the amount. 

It is urged that this disadvantage might be overcome by making a 
uniform charge of 2d. each for the first 90 calls per quarter in the London 
area, and 1d. for each succeeding call during the remainder of the quarter. 

Up to the time of our going to press no answer from the P.M.G. 
had reached the Council. 


Preston.— The original tramway scheme has now been completed 
by the opening on Saturday of the route to Ashton-on-Ribble. 


Prestwich.—Salford Corporation have fixed the price of current 
supplied in Prestwich for power at 2d. per unit for the first 1,000 
units and 14d after. 


Provisional Order Applications.—Foote & Milne and the 
Lancashire Electric Power Co. notify that they will apply for pro- 
visional electric lighting orders for Norden and Whitworth (Lancs.). 

The Mutual Electricity Supply Co. will apply for a provisional 
order for Rye (Sussex). 


Ramsbottom.—The Council have applied for extensions of time 
to carry out their electric lighting and tramways orders. 


_ Redditch.—Sanction to an additional loan of £7,500 for electric 
lighting plant has been applied for. 


Rochdale.— Recently an accident occurred which necessitated the 
supply of electricity for lighting being cut off for a time throughout 
the town. 

A number of men were engaged in laying lines for the electric tran- 
ways, and a workman drove au iron fencing stake between the flage on 
the causeway in ignorance of the fact that an electric cable was lid 
below at a depth of from 18ia. to 30in. The stake went through the 
cable and caused it to fuse. Flames immediately arose, and the 
workmen, under the impression that there was a leakage of g$, 
threw buckets of water and a quantity of sand on to the mains. 

C. C. Atchison, the borough electrical engineer, soon had workmen on 
the spot, but owiag t» the remiesness of the workman who orig na ted the 
fault it was some time before it was located. In the meantime, one of Mr. 
Atchison's assistants (Mr. Wilkinson) opened a feeder box near a point 
where the fault was estimated to be located, and an explosion occu 
owing to the ignition of some gas. Fortunately, Mr. Wilkinson was 
practically uninjured, though his hair wassinged by the flames. The cables 
in the feeder box then caught fire, and it was found necessary to shut off 
the supply of current throughout the town for about 20 minutes until the 
fault was cleared. A short length of feeder cable was burnt out. Men 
were soon got to work excavating, and current was supplied early on 
Friday morniog on one part of the circuit, and on the remaining portion 
later in the day. The damage caused is said to have been considerable. 


St. Pancras (London).— The following reductions in the charges 
for electric current have been sanctioned :— 

Lighting, from 6d. per unit for the first hour's maximum demand, and 
3d. after to 6d. and 14d., the present flat rate of 5d. to be reduced to 4d. 
For power, the present rate of 2d. is to bereduced told. These charges 
to apply only to consumers who are supplied,at 220 or 440 volts and to 
those who agree to change from the 110-volt system to the higher voltage 
when required by the Council. 'The charges are not to apply to energy 
supplied to Messrs. Price & Reeves, contractors for the Charing Cross, 
Euston & Hampstead Railway, until such time as they have taken the 
million units in accordance with the contract entered into by them. The 
charge did current to the public street lamps is reduced from 3d. to 144. 
per unit. ; 

The Electricity committee have been anthorised to enter into negotia- 
tions with firms who let out motors on the hire-purchase system to elec- 
tricity consumers, and to report to the Council on the offers received. 
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Salford. — The Council on Wednesday accepted a tender for 10 
single-truck double-decked traincars with outer deck covers for 
£580 each car, and 10 double-truck combination cars for £697 each, 
also for two rail-cleaning and watering cars at £1,032. 10s. — 

During the past year the number of passengers carried on 
the Corporation tramways was 28,150,675; the receipts were 
£144,486. 2s. 6d.; earnings per car-mile 10:25d. ; miles run 8,380,590. 
The year's working to March 81 has resulted in a gross profit of 
£60,106. 14s. 11d: The total capital expenditure is £620,069. 


Seoul (Corea).—During 1903 the electric light was installed in 
the Audience Hall and Library of the Imperial Palace, the plant being 
entirely British. 

Shoreditch (London). E. ribition. It is proposed by the Light- 
ing committee of this borough to hold an exhibition of electric lighting 
apparatus, accessories, machinery in motion, &c., at the Publie Baths 
in Pitfield-street, Hoxton, from Oct. 10 to 22. The prospectus of 
the exhibition, which is now ready, contains some interesting par- 
ticulars of the varions local trades which will be invited to send 
machinery to be electrically operated in the exhibition buildings. 
The Shoreditch area is one of the principal industrial divisions of 
the metropolis, and the number of trades which have their location 
in the neighbourho.d of the Pitfield.street baths is both numerous 
and important, and will doubtless make the show a particularly 
interesting one. No charge is to be made for electric current within 
reasonable requirements, and supply will be given on the direct- 
current three-wire system at 240 volts for lighting and 480 volts for 
motors. It is calculated that the exhibition will give a fillip to the 
scheme adopted by the Council for the hire-purchase of electrie 
motors, apparatus, &c., and there are certainly many special features 
of the exhibition which should attract manufacturers of electric 
plant, apparatus, accessories and sundries. The exhibition will be 
easy of access, being within a few minutes’ walk of all the chief 
traffic routes north of the Thames. Applications for space have to 
be made by Aug. 15 to Mr. C. Newton Russell, the borough electrical 
engineer, Coronet-street, Shoreditch, London, N. 


Smethwick.—The British Electric Traction Co. hope to have the 
electric tramways in the borough open for traffic by September. 


Southport.—The Corporation are applying for sanction to 
further loan of £20,000 for electricity supply. 

“Split Turns" on Leeds Tramways.—The Tramways com- 
mittee on Monday confirmed the decision of the sub- committee to 
remain firm on the general principle of adhering to Mr. Hainilton's 
system of arranging the tramway men's duties while making con- 
cessions on certain routes. 


Stoke Newington (London).—The discussion of the electric 
lighting scheme (particulars of which were given in our issue of the 
24th ult.) has been further postponed, as negotiations are pending 
between the parties. The local Tradesmen’s Association have 
asked the Council for a reduction in the charges (or current, but it 
has been decided to reply that until the statutory reserve fund of 
£300 has been accumulated the Electric Light committee are 
unable to consider any reduction of the charges. 


Stockton. The Council have decided to withdraw their opposition 
to the Imperial Tramway Co.'s bill in Parliament. The company 
have offered to pay to the Corporation for 25 years £200 per annum 
in respect of every mile of tramway route in the town owned or 
worked by the company. 


Swindon.—The electrical engineer and the town clerk have pre- 
pared & statement dealing with the proposal to borrow £6,000 for 
extensions of the electricity works. 

The report states that the equivalent of 9,800 8 c. ». lamps are connected 
for lighting, and motors equal 1,650 8 c.p. lamps, and that applica'ions 
sre in hand for a further 1,200 8 c p. lamps. All the generating sets will 
be in use next winter, hence the necessity for the extension of the plant, 
which will consist of one boiler with superheater, one generating set of 
larger capacity than the existing ones, switch gear, aud additional buildings, 
the total estimated cost being about £6,000. 

The deficiency on the workiog ot the electricity undertaking for the year 
ended March was 2722. 


Sydney (N.8.W.)—On the subject of the electric lighting of 
Sydney, the ** Newsletter " of May 21 has the following :— 

The work of laying on the electrical supply fo: the lighting of Sydney 
has been carried along with surprising speed since the weather took up, 
and both public and private contracto:s have been somewhat surprised. 
The work has been closely watched owing to the methodical and thoroughly 
well planned style in which it has been carried out. Last week in five 
days 94 miles were laid, and the whole work of covering and restoring 
pathway completed. During the continuous wet weather, and owing to 
our narrow atreets and pathways, a good deal of inconvenience was felt by 
business people owing to the extensive disturbance of the footways, but 
the situation was fairly recognised, and the City Council officers expressed 
themselves as thoroughly satisfied with the efforts of the company to 
vigorously execute their contract. 

We may add that this big cable-laying contract is being carried 
out by W. T. Henley’s Telegraph Works Co. 


Telephone Facilities in the Australian Commonwealth.— 
The Postmaster-General of the Commonwealth at the end of last 


year issued regulations for the use of subscribers’ telephones by the 
public on the ticket system, these regulations taking effect as from 
Jan. 14 last. The regulations affecting this service are as follows: — 

Any subscriber to a telephone exchange who pays a subscription at the 
business rate may apply to the Deputy Postmaster-General for permission 
to place his telephone at the service of the public. The Deputy Post- 
master-General may, if he thinks fit, grant the permission applied for, 
and thereupon the telephone shall be available for public use, subject to 
these regulations :— 

The subscriber shall, if the permission is granted, exhibit a plain and 
legible notice in & prominent position on his premises indicating that the 
telephone is available for public use. A charge of 3d. for each conversa- 
tion of three minutes or part of three minutes shall be made and shall be 
paid by ticket as herein provided. Tickets for the payment of conversa- 
tion charges shall be issued by the Postmaster-General's department and 
sold at the price of 3d. each. Books containing 12 tickets each may be 
purchased on application at the General Post Office. 

Any person who desires to use the telephone shall place a ticket in a 
locked box, to be provided and kept by the subscriber, but opened and 
cleared only by an officer of the Postmaster-General's department, and 
may then use the telephone. An additional ticket must be placed in the 
box for each three minutes or part of three minutes by which the conver- 
sations exceed the first three minutes. 

The subscriber shall be entitled to receive ld. from the Postmaster- 
General for each ticket removed from the box by the officer who opens it. 

Nothing in these regulations shall affect the use of the telephone by 
the subscriber, bis family, or employés in his business. 

Telephones at Raiiway Stations. The northern Chambers of 
Commerce have been agitating for telephonic facilities at the rail- 
way stations in the north, similar, presumably, to those with which 
we are familiar in the South. The North-Eastern Railway Co. 
have, however, notified the Newcastle Chamber that they have 
failed to come to an arrangement with the telephone authorities as 
to the placing of call boxes at their stations, the terms offered not 
being satisfactory. 

Tiverton.—The Council have voted their surveyor (Mr. J. 
Siddalls) an honorarium of £100 for extra services rendered during 
the period when electricity supply was under consideration. Messrs. 
Frank Suter & Co. are to erect and maintain electricity works in 
the district for a period of 15 years. 


Tramway Guider.—Glasgow Corporation tramways department 
has published a very useful guide and time-table of the city and 
district tramways, giving directions as to the best and most economical 
means of travelling to places of public interest and recreation in the 
city and suburbs. | 


Tramcar Roof Covers.—A car fitted with an experimental upper 
deck cover has been running on the London County Council's South 
London electric tramways for a week past. The construction is 
neat, is well lighted by electricity, and has a doorway and fixed 
windows at each end and movable side windows, which can be 
closed in inclement weather. The Commissioner of Police has 
approved the design, and 60 covers have been ordered. 

Wandsworth.— £350 is to be spent in wiring the Council House 
and in erecting electric ventilating fans in the Council chamber. 

Wimbledon.— The accounts of the electricity department for the 
past year show total receipts £18,640 and expenses £16,609, leaving 
a profit of £1,949, against £1,527 in the previous year. 

Wireless Telegraphy.— By an ordinance (No. 13) of the Governor 
of British Honduras it is unlawful to establish wireless telegraphy 
without licence in that country. 

Wolverhampton.—A pplication has been made by the Corporation 
for permission to borrow £10,000 for electric lighting extensions. 

Workhouse Lighting.—The Local Government Board have 
declined to sanction the electric lighting scheme for the Fulham- 
road (London) workhouse of the St. George's (Hanover-square) 
Board of Guardians. 

York.—The extensions of the Council's electricity works were 
formally opened on Monday. : 

Marriage.—Mr. W. H. Jay, works superintendent of the Durham 
electricity works, was married on July 11 to Miss Florence Peden, 
sister of the Mayor of Folkestone. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Bricham District Council invite offers for a transfer of the 
Brixham Electric Lighting Order, 1908. Further particulars from 
the clerk (Mr. J. L. Arlidge), Town Hall, Brixham. See also 
advertisement. 

Fulham (London) Establishment committee invite tenders for 
supply and erection of two steel water-tube boilers, steel flues, &c., 
at their generating station. Specifications, &c., from the borough 


electrical and consulting engineer (Mr. Arthur J. Fuller). Tenders 
to the town clerk (Mr. R. M. Prescott) by noon July 27. See also 


advertisement. 
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The City of Santos Improvements Co. (Ltd.), invite tenders for 
‘the delivery f.o.b. British port and for erection at Santos, Brazil, 
of producer gas plant and gas-driven alternators of a total capacity 
of 400kw., and transformers. Conditions, &c., from the consulting 
engineers (Messrs. Mordey & Dawbarn), 82, Victoria-street, West- 
minster, S.W., on and after 27th inst. Tenders by noon, Aug. 20, 
to the secretary of the company (Mr. J. E. Rimmer), 174, Gresham 
House, Old Broad-street, London, E.C. See also an advertisement. 


The Commissioners of the Municipal Council of George Town, 
Penang, invite tenders for supply and delivery of tramcars, com- 
plete with motors, controllers, trolleys, &c. Copies of specification, 
&c., from the consulting engineers (Messrs. Preece & Cardew), 
8, Queen Anne’s-gate, Westminster, S.W. Tenders to Mr. R. M. 
Christie, 4, East India-avenue, London, E.C., by noon, Aug. 24. 
See also advertisement. 


The Lighting Committee of Islington (London) Borough Council 
invite tenders for supply of a 25 B.H.P. single-phase 50-period 
200-volt alternating-current motor with all starting gear, &c., com- 
plete, and for the supply of three sets of tail-rods and bearings for 
1,000 B. H. P. engines. Tenders to the town clerk (Mr. Wm. F. Dewey), 
Town Hall, Upper-street, N., by noon July 27. 


Hackney (London) Guardians invite tenders for fitting a system up 
of electric fire alarin bells at their Homerton establishments. 
Tenders to the clerk, Mr. Frank R. Coles, Sidney-road, Homerton, 
N.E., by 2 p.m., July 27. 

Withington District Council require tenders by 29th inst. for one 
electric motor and pump and one oil engine and pump for Chorlton- 


cum-Hardy sewage works. Tenders to clerk, Town Hall, West 
Didsbury. 


_ Tenders are wanted by noon Aug. 10 for new fire appliances, 
including electric fire alarm communications, for East Riding 
Asylum, Beverley. Tenders to clerk, Newbegin, Beverley. 


Perth Corporation invite tenders for the construction and equip- 
ment of electric tramways on the overhead trolley system. Tenders 
by noon of Aug. 16. 


Bromley Corporation invite tenders by 3 p.m. 26th inst. for a 
15kw. electric light installation fr the destructor works. 


Walthamstow District Council require tenders by 5 p.m. 26th 
inst. for about 180 5-ampere arc lamps with accessories. 


Buenos Ayres Municipality (having received no tenders for the 
construction and working of an electric tramway from the Plaza 
Mayo to the suburbs of Villa Ortuzar, Devoto, General Urquiza, 
&c.) have issued afresh invitation for tenders, which will be considered 
on Sept. 6. 


It is announced in the “ Boletin Oficial" of Buenos Ayres for 
June 17 that tenders are invited up to 8 p.m Sept. 18 for the con- 
struction of a network of electric tramways connecting Buenos 
Ayres (at the Plaza de Mayo) and the suburbs of Ortusar, Devoto 
and General Urquiza. Conditions of contract, &c., can be seen at 
the Municipal Public Works Offices, Buenos Ayres. 


The Belgian State Railway Authorities, La Bourse, Brussels, 
invite tenders until Aug. 10 for plant, &c., required for the electric 
lighting of the railway stations at Jemappes, Warquignies, Flenu- 
Central and Qaregnon-Central. 


TENDERS REOBIVED AND ACCEPTED. 


Stepney (London) Borough Council have received the following 
tenders for annual supplies :— 

Meters up to 10 amperes: Reason Mfg. Co. (accepted) £312. 103., 
Chamberlain & Hookham 43 5, Ferranti Limited £326. 53. Above 
10 amperes : Ferranti Limited (a: cepted) £518. 8s., Chamberlain & Hookham 
£544. 15s., Reason Mfg. Co. £550. 5s. Five tenders were rejected as not 
complying with specification. 

Demand indicatora : Reason Mfg. Co. (accepted for both types) magnetic 
£451. 7s., thermal, £583, 7s., Schattner Electricity Meter Co., magnetic, 
£487. 28. 6d. 

The tender of the Sloan Electrical Co. has been accepted for Conradty 
carbons at £351. ls. 5d. There were six tenders varying from £317. 6s. 2d. 
to £405. 128. 9d., and six tenders were rejected for not complying with 
tlie specification. 


Deptford (London) Council have accepted the tender of the 
Phenix Dynamo Mfg. Co. for two steam dynamos and a booster in 
connection with the electric lighting of the town hall and municipal 
offices for £777. 'There were 99 tenders, ranging from £614 to 
£920, but several were rejected as not complying with the specifi- 
cation. The tender of the Electric & Ordnance Accessories Co. for 
a switchboard and connections at £340 was also accepted. There 
were tenders for this work from 26 firms, ranging from the amount 
of the accepted tender to £775. 

Burslem Town Council have accepted the following tenders :— 

Babcock & Wilcox, boilers, £1,087. 

Sr Hiram Maxim Elec. and Eng, Co., piping, pumps, &c., £1,009. 

Dick, Kerr & Co., engines and dynamos, £1,863. 

General Electric Co., balancer and booster, £337. 

Crompton & Co., switchboard, £598 ; and arc lampe, £443. 

Callender's Co., cables, £9,554. 1s. 8d. 

Electrical Power Storage Co., accumulators, £780. 5s. 


We are informed than an order has been placed with Messrs. 
R. W. Blackwell & Co., 59, City-road, London, E.C., by the Under- 
ground Railways Co. of London, for over 200 50 cubic ft. moto:- 
driven compressors for the air brakes on the new trains which are 
to be operated on the Metropolitan District Railway. The electiie 
locomotives on this line are being supplied by Messrs. Blackwell 
with combined vacuum pumps and air compressors, which are so 
operated that rolling stock equipped with either vacuum or air 
brakes can be controlled from the locomotive with the minimum 
equipment of apparatus. 

Walthamstow Council have accepted the following tenders for 
electrical stores : — 

Johnson & Phillips, lamps, Nernst lamp, shades, I.C. cutouts and 
switches, casing and capping, carbons, globes (part of); F. Suter & Co., 
switches and cutouts, dis:ributing boarda, &c., conduits, bends, &c., wa te, 
carbon brushes, globes (part of), Para strip (part of) ; W. T. Henley's 
Telegraph Works Co., cables; Edison & Swan Co., holders, ceiling ross, 
&c. ; Brush Electrical CO., Para strip (part of). 

For supplying and laying three-core high-tension and other cables 
from Southwick electricity works to the North-road sub-station, 
Brighton Lighting committee recommend the acceptance of the 
tender of Siemens Brothers & Co. for £39,490. The lowest tender 
was that of W. F. Dennis & Co., which was for £38,100, and the 
committee’s stated reason for passing over this offer was“ that they 
understand, if the contract is given to Siemens Brothers & Co. 
the manufacture of the cables will be executed in this country. and 
that such would not be the case if the contract were placed with 
Messrs. Dennis & Co." 


Stalybridge, Hyde, Mossley and Dukinfield Tramways and Elec- 
tricity Board have accepted the tender of W. & T. Avery for a 
10-ton self-contained weighbridge, and that of Wm. Ellis & Sons for 
& 10-cwt. platform: weighing machine on wheels. . 

Southport Electricity committee have accepted the following 
tenders :— 

James Proctor (Ltd.) for stoker at £73 ; Dick, Kerr & Co. for a 200kw. 
alternator at £608. 103. 

Exeter Electric Light committee recommend the acceptance of 
the tender of Bruce Peebles & Co. for further electricity generating 
plant at £1,050. 

East Ham Council have placed an order with Peirson & Co. to 
raise the cooling tower at the electricity works by 12ft. at 
£118. 7s. 6d. 


Cleckheaton Council have accepted the tender of the Phenix 
Dynamo Mfg. Co. for a 850kw. steam dynamo (Gowlay engine). 


BUSINESS NOTICE. 


Messrs. Rashleigh Phipps & Co., electrical engineers, &c., are 
removing, on 23rd inst., to more commodious premises at 147, 
Oxford-street, London, W., where they will keep an artistic selection 
of fittings. 


Owing to the annual holidays, the works of the Langdon-Davies 
Motor Co., 101, Southwark-street, London, S.E., will be closed 
from July 30 to Aug. 6 inclusive, a small staff remaining to deal 
with urgent correspondence. 


The works of the Robertson Electric Lamps (Ltd.), at Brook 
Green, Hammersmith. W., will be closed from July 30 until Aug. 8. 
owing to the annual holidays, 

Messrs. P. J. Buddery and H. W. Van der Pant (trading as Percy 
J. Duddery & Co), electrical, &e., engincers, 5, Kingston-road, 
Wimbledon, have dissolved partnership. 

Messrs. A. Rosenberg & Co., electrical and mechanical engineers, 
have removed to 259, High Holborn, London, W.C. 


BANKRUPICIES, LIQUIDATIONS, &c. 

At the meeting of creditors of James Wm. Hunter and Albert 
Clapham, trading as the Yorkshire Motor Car & Electrical Engineer- 
ing Co., 101 and 103, Kirkstall-road, and 8, Queen Victoria-street, 
Leeds, on Tuesday, Mr. W. H. Platts, C.A., submitted a statement 
of affairs showing liabilities £3,106. 1s. 8d., assets £2,220. 9s. 10d., 
deficiency £885. 11s. 10d. An offer of 5s. in the £ was made on 
behalf of debtors, but was refused by the creditors present. With a 
view of fully investigating the transactions of debtors, they were 
requested to file their petition in bankruptcy. 

John Jas. and Howard Ryan de Lacy, electrical engineers, 58. 
Oldhall-street, Liverpool, were examined on Thursday. Unsecured 
liabilities, £1,833; assets (including £484, surplus from securities 
but not realisable), £511. The business was conuneneed in 1900, 
Mr. Hawkins, a partner, finding £635. He retired in 1901, aud 
received £500, which debtors borrowed. Examination adjourned 
to Aug. 10. 


In the bankruptcy of F. W. Parkes and E. Sadlier, electrical 
engineers, &c., The Dingle, Colwyn Bay, the first meeting of 
creditors will take place on 27th inst. at Crypt-chambers, Eastgate- 
row, Chester, and the public examination on Aug. 4 at Bangor. 

It is intended to pay a dividend to preferential creditors of the 
Electric Timber Seasoning & Preservation Co. (Ltd.), and proofs 
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of claims are to be sent to the liquidator (Mr. H. de V. Brougham, 
33, Carey-street, London, W.C.), by Aug. 4. 


The first meetings of creditors and contributories of the Electro- 
Voelker Synd. (Ltd.), 65, George-street, Croydon, will be held at 
24, Railway-approach, London Bridge, on 29th inst. 


The trustee in the bankruptcy of J. P. Child, electrical engineer, 
has been released. 


The trustee in the bankruptcy of E. Ward, electrician, &c., has 
been released. 


Claims against Thos. Williams, electrical engineer, 54, Bridge- 
street, Llandaff (formerly of Despenser-strect, Cardiff), by 30th inst. 
to Mr. Geo. David, 117. St. Mary-street, Cardiff. 

The Electrica] Machinery Developments Co. (Ltd.) is to be 
wound up voluntarily. Mr. F. W. Lowther, 151, Cannon-street, 
London, E.C., is liquidator. 

The London Telegraph & Steam Gauge Electric Co. (Ltd.) is to be 
wound up voluntarily. Mr. J. R. Reedman, 2, Bradley-street, 
London, E., is liquidator. 

A meeting to receive an account of the winding-up of Braby & 
Tomlinson (Ltd.) is to be held on Aug. 22 at 23, Bucklersbury, 
London, E C. 


Water Power, &c., for Sale by Treaty.— Messrs. Wheatley 
Kirk, Price & Co., 46, Watling-street, London, E.C., have for sale 
by private treaty the works, rouds, lands and water power owned 
by the Royal Ballincollig Gunpowder Factories, which it has been 
decided to close. The waters of the River Lee give a reliable 
400 H. p. continuously. Some further particulars will be found in 
an advertisement on another page. 


Plant for Sale.—A small electric lighting plant suitable for a 
hotel or small works (including a 6 H. p. Otto gas engine, Taunton 
dynamo, &c.) is advertised for sale by Messrs. Blane and Riding, C.A., 
30, Birley-street, Blackpool. 

Two Westminster dynamos, direct coupled to two Robey engines, 
and two 16 N. H. p. boilers are for sale by R. H. Longbotham & Co. 
(Ltd.), Wakefield. See advertisement. 


A complete secondhand electrie lighting plant, suitable for an 
installation of 200 lamps (14 H. p. Crossley gas engine, 70-ampere 
dynamo, switchboard, &c.), is advertised in another column. Full 
particulars from Mr. W. P. Adams, M.I.E.E., 35, Queen Victoria- 
street, London, E.C. 


Mr. A. Underwood, 3, Queen-street, London, E.C., has for sale a 
90 B.H.P. vertical compound Belliss engine coupled to dynamo 
105 volt 340 amperes, and also a vertical Belliss engine coupled to 
Crompton dynamo 120 volts 105 amperes. 


Land to be Let or Sold.— Messrs. Walfords, 27, Bolton-street, 
Piccadilly, London, have some exceptionally eligible land at Stam- 
ford, Lines., for sale or to be let. Stamford is connected with three 
dems 5 and is within moderate distance of the Midland 
coalfields. 


Catalogues, &c.— Section 3 of the Edison & Swan Co. 's main 
catalogue is devoted to the description and illustration of Ediswan 
electric lighting accessories, including switches and fuseboards, 
switchboards and wireman’s sundries. A large and varied assort- 
ment of Simplex conduit parts forms a conspicuous part of the 
catalogue, and shows the adaptability of this excellent system to all 
classes of interior conduit work. 


The Electrical Co., 121-125, Charing Cross-road, London. W.C., 
have ready two new sheet lists of quick-break knife switches, single 
way, up to 400 amperes 500 volts, and of carbons for flame lamps. 
The carbons listed are for gold and for red light or for extra white 
light, and are for lamps with perpendicular or converging carbons. 
Copies of these lists can be obtained on application. 

Messrs. Ernest F. Moy (Ltd.), Camden Town, London, N.W., 
have ready a new list of S.P. two-way knife switches. 

A new list of dynamos and motors is issued by H. T. Boothroyd, 
Hyslop & Co., Bootle, Lancs. The list is illustrated and particulars 
and prices are given of ship-lighting sets, of generators specially 
designed for mills and works, and of electric lifts, winches, &c. 


Forthcoming Book.—‘‘ The Telephone Service: Its Past, Present 
and Its Future " isthe title of a new work about to be published by 
Messrs. Whittaker & Co. from the pen of Mr. Herbert Laws Webb. 


Advertising Literature.— Messrs. Frank Gould & Co., adver- 
tising contractors, 54, New Oxford- street, London, W.C., have pre- 
pared a pamphlet entitled **Some Notes on Advertising and Press 
Publicity." Copies will be forwarded free of charge on request. 


„Gas Works Directory and Statistics."—We have received 
from Messrs. Hazell, Watson & Viney a copy of this directory for 
1904-5. To those interested in gas supply (and there are many 
electrical installation firms who have occasion to consult such 
statistics) the book should prove invaluable, as it contains a mass of 
earefully-compiled and up-to-date information regarding the gas 
undertakings of the United Kingdom. The published price is 10s. 6d. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from July 18 to 19, with the ports 
of destination: 

Africa— Cape Town, £658 (including £350 #legraph material); Delagoa 
Bay, £392; Durban, £1,900 (including £86 telegraph material); East 
London, £42; Port Elizabeth, £224. Argentina—Buenos Ayres, E90; 
Australasia—Auckland, £372; Christchurch, £20; Fremantle, £120 ; 
Melbourne, £21 ; Otago, £34; Perth, £140 (including £56 telegraph mate- 
rial); Sydney, £919 (including £662 telegraph cable); Wellington, £452. 
B. lgium—Antwerp, £272; Ostend, £30. Erazil—Rio Janeiro, £330. 
Burma—Rangoon, £129. Ceylon—Colombo, £83 (telegraph material). 
China—Shanghai, £363. Colombia—Santos, £10. Germany — Hamburg, 
£81. Gibraltar, £461 (telegraph instruments). Greece — Piræus, £115 (tele- 
graph material) Holland—Amsterdam, £24; Flushing, £45 (telegraph 
material). India—Bombay, £415 ; Calcutta, £2,262 (including £622 tele- 
graph material); Madras, £25. Italy —Messina, £495. Japan - Kobe, 
£30; Tokyo, £765; Yokohama, £1,024. North Atlantic, £18,000 (tele- 
graph cable). Russia—Riga, £145 ; St. Petersburg, £479. Strait« Settle- 
ments--Penang, £128; Singapore, £83. Total £31,181, against £12,861 
in the corresponding week last year (July 15 to 12.) 


— 


PATENT RECORD. 


— — 
The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND Pryor, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

NorE.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are thoss of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London, 


April 18, 1904. 
8,848 C. W. Crocker. Br'stol. Securing shades on incandescent lamps. 
8,861 P. A. VaiLE. Telephones. 
8,905 B. Hype. Pressure-coptrolled switches.“ 
8,910 C.J. KLEIN. Pusk buttons. 
8,912 F. WaLLocH. Line selectors of intercommunication telephone 
apparatus. (Date applied for, Sept. 25, 1903, date of application in 


Germany.)“ 
April 19, 1904. 
8 Relays. 
8,922 G. W. Harwoop and S. G. BROUNGER. 
trolling motors and circuit-breakers. 
8,950 S. THOMAS, H. Jongs and S. Tuomas, Electric candle nozzle. 
8 Automatic short-circuit lever switches. 
8,965 SIEMENS BROTHERS & Co, J. F. Simpson and H. C. WuHeat. 
Section insulators for overhead trolley wires.“ 
8,968 A. P. Hanson. Manufacture of electrical apparatus. (Date applied 
for Nov. 20, 1903, date of application in Denmark. )“ 

8,984 P. DeLaron. Manufacture of positive electrodes for galvanic batler.e-. 
8,986 LíSoci£TE ANONYME L'ELECTRIQUE. Electric road vehicles. (Date 
applied for, Jan. 14, 1904, date of application in France.)“ 

8,989 H. P. Marti, Kingston-on-Thames. Service box or manhols 
(Date applied for, April 20, 1905, date of applicatiou 


918 H. W. SULLIVAN. 
Automatic switches for con- 


in U.S.)* 

8,991 F. T. TAL cOrr and B. F. Keer. Kingston-on-Thames. Self-winding 
electric clocks. . 

8,992 T. W. GLEESON and R. HaMILTon. Telephone and telegraph system. 
(Date applied for, May 1, 1903, date of application in U.S.)* 

8,£99 W. McDevitt. Protecting the live parts of switches.“ 

9,008 G. A. Paters. Self-registering electrically operated sectional targets 


April 20, 1904. 
9,103 C. A. Dav (Fabrik Elektrischer Zünder, G.m.b.H., Gerinany). 
Electric igniting devices for miners' safety lamps and the like. 
9,115 B. T.-H. Co. and S. WoopriRLD. Boosters. 
9,116 B.T.-H. Co. (G.E. Co., U. S.). Reflectors. 


9,117 B.T.-H. Co. (G.E. Co., U.S.). Dynamo electric machines. | 
9,125 C. E. FosrERR, E. R. Grore and M. V. ELY. Are lamps.“ 
9,155 G. MELLER. Monophase collector motors. 


April 21, 1904. 
9,165 F. A, PowELL and H. G. LONGFORD. 
sparking plugs for motor engines. 
9,167 J. WirLocKks. Glasgow. Applying electricity to the feet for medical 
purposes. 
9,168 C. CHESTER and T. Casster. Ha'ifax. 
9,190 W. S. WEEDON. Arc lamp electrodes. 
1903, date of application in U.S.) 
9,208 C. Jones, J. Proctor, K. CLARK and T. WATERHOUSE. 
conductors for suppiying electrical energy. 
9,215 W. Witson. Switches. (Date applied for, April 21, 1903, date of 
application in U.S.)* 
April 22, 1904. 
9,226 G. HorrMANN. Germany. Continuous - burning arc lamp with 
amalgam electrodes.“ 


Birmingham. Insulation of 


Sparking plugs for moto: s. 
(Date applied for, April 21, 


Overhead 
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9,238 E. G. WRhiaHT. Guildford. Joint for coupling up telegraph and 
telephone wires and the like. 

9,248 W. H. SrockHAM. Handsworth. Manufacture of guards, frames or 
shades for electric lamps. 

9,255 Romanorr (Lonpon) Synpicats (Hippolyte de Romanoff, France). 
Electromotors for motor vehicles and fixing same. 

9,303 T. C. FuTERs. Electrical control of winding engines. 

9,506 Brown, BovgRt & Cre. Automatic regulation of electric current. 
(Date applied for, Apri] 25, 1903, date of application in Switzer- 
land.)* 

9.307 E. Monck. Alternatiog-current meters on Ferrari's principle.“ 

9,310 H. BinBzck (S. Schwarzschild, W. S. Dodd and J. F. Johnson, 
U. S.). Electric burglar and fire alarms.* 

April 23, 1904. 

9,318 J. B. SCAMMELL and E. A. MoskgrT. Insulating and water proofing 
com positions. 

9310 F. Morris. Carrying trolley wires of electric tramways. 

9,572 A. F. Hilts, D. URqUHART and A. E. Honey. Armatures for 
dynamo-electric machinery. 

9,573 A. F. Hills, D. UBQUHART and A. E. Honey. Brushes for dynamo- 
electric macbinery. i 

9,375 E. VEDOVELLI née DEL CASTILLO. Electrical res'stances (Date applied 
for, Oct. 19, 1903, da*e of application in France.)“ 

9,577 S. P. Woop and McKenzig AND HOLLAND (LrD.) Elec'ric treadles or 
c ntact makers for railway signalling and the like. 

9,385 Brown, Boveri & Cig. Automatic regulation of current in electric 
lighting installations. (Date applied for, April 25, 1903, date of 
application in S #itzerland.)* 

9,586 O. ZEKRKOwTrZz. Electric jacquard card cutting, electric weaving and 


the like. 
April 25, 1904. 

9,397 J. H. Date. Manchester. Clustera for incandescent lampe.“ 

9,427 C. W. CRosBIE and A. Warp. Manchester. Automatic electro- 
maguetic sanding-gear op- rated simultaneously with the electric 
emergency brake from controller bandle. 

9,442 C. A. WniaHT. Leytonstone. Resonators for high-frequency 
wireless telegraphy. 

9,445 C. A. WRicHT. Leytonstone. Vacuum electrodes for the pro- 
duction of X-rays with currents of high frequency. 

9,453 J. W. GiBBs. K-ngston-on-Thames. Electric shoes. Date applied 
for, July 16, 1903, date of application in U.S.)* 

9,468 A. NEUBURGBR. Heating the charge of electric furnaces.* 

April 26, 1904. 

9,517 A. RicHarpsov, J. Hear, H. Heap, J. Bairgy, T. BRIERLEY and 
R. BiLLINGTON. Manchester. Insulators and hangers cr cars for 
overhead trolley wires. 

9,523 W. O. DuNTLEr. Battery cella." | 

9,530 C. RIDLEY and J. Iupl EV. Coventry. Electrical ignition for 

interaal combustion motora. 

,512 W. WILLIAMS. Southsea. Sparking pluge for electric ignition of 

internal combustion engines. " 

547 H. C. Levis (G.E. Co., U.S.). Electrodes. i 

9,565 J. S. RAwoR1H. Electric tramway or railway vebicles. 

9,581 R. McNEiLL. Electric motors.“ 

l April 27, 1904. 

647 P. PicHARD and E. Mrunigr. Electromagnetic igniters for ex- 

plosion motora.* 

9,649 A. Rupp. Electric light brackets and fittings. 

9,658 B.T.-H. Co. (G.E. Co., U.S.). Machines for making incandescent 
lamps. 

9,660 B.T.-H. Co. (G.E. Co., U.S.). Starting devices for electric motora. 

9,669 Sigmens BROTHERS & Co., G. S. Grimston and F. TumRNER. Tele- 
graph apparatus. 

9,685 S. CHuRcHILL-OTTON. Sanitary rota'ing diaphram for telephones.“ 

i April 28, 1€01. 

9,711 B. N. Danar and S. Lorp. Liverpool. Apparatus for starting 
and controlling electromotora and in circuit-breakera for use 
therein. 

9,718 C. O. Bastian. Vapour are lamps. 

9,744 GENERAL Contracts Co. and W. H. FLoop. Water-tight covers 
for tumbler switches. 

April 29, 1904. 

9,796 J. G. Everett. Windsor. An electrolytic resistance for electro- 
therapeutic use. 

9,802 A. Howson. Nantwich. Electric ignition plug for internal 
explosion engines. 

9,815 C. Krart. Charging storage batteries without special apparatus.“ 

9,831 R. W. JAMES (Northern Electric Co, U. S.). Regulation of electric 
circuits for the production of constant current.” 

9,840 L. Laurer. Electric alarm appliances. 

9,841 B.T.-H. Co. (G.E. Co., U. S.). Commutators for dynamo-electric 
machines. 

9,842 B.T..H. Co. (G.E. Co, U.S.). Resistance units and methods of 
making same. 

9,845 B.T..H. Co. (G.E. Co., U. S.). Incandescent lamps. 

9,844 B.T.-H. Co. (G.E. Co., U.S.) Vapour electric apparatus. 

9,859 P. CsNTNER. Apparatus for obtaining magnetic fields having a 
rectilinear reciprocating motion. 

9,874 G. 8. Dunn. Switches. (Date applied for, Aug. 25, 1903, date of 
application in U.S.)* 

April 30, 1904. 

9,884 A. B. Soar and H. F. Joget, A controller for electric motors. 

9,914 C. HAUPTMANN. Germany. Magneto-electric igniting device.” 

9,951 C. DR KAN DO. Driving mechanism for electric vehicles.“ 


9, 


9,950 C. pk KAN DO. Collector rings of alternating-current generatora 
and motore.* - 
9,954 W. SPRowsoN. Safety device for electric lifts.“ 
9,959 W. H. HARFIRLD and W. RuTLEDGE. Electric steering gear. 
9,964 P. CgNTNER. Electrical percuesive drill. 
9,969 J. WiLHELMI. Electrically driven coal hoists. 
9,981 K. WAL THEN. Shade carrier for glow lamps and the like.“ 
9,984 W. E. HircH. Oxford. Electric cable conductors. 
May 2, 1904. 
10,019 B.T.-H. Co. (G.E. Co., U. S.). Dynamo-electric machines. 
10,0360 A. BERLIN. Liverpool. Electric cables.“ 
10,044 T. SuTcLiFFE. Moulding tool to be uscd in making caps of ceiling 
rose», cutouts and the like. 


COMPANIES' MEETINGS AND REPORTS. 


—— — 


Metropolitan Electric Supply Co. (Ltd.) 


An extraordinary general meeting was held on Tuesday, under the 
presidency of Mr. W. H. Cripps. | 

The SECRETARY (Mr. E. Cunliffe-Owen, C.M.G.), having read the 
notice, 

The CHAIRMAN said: A few days ago I should have begun my 
remarks by expressing pleasure at meeting you here to-day, but I must 
tell you that a little difficulty has arisen in the matter we have met to 
discuss. There is nothing, however, in the difficalty which will prevent 
you from passing the resolution we are going to propose, slightly modified. 
We have now received from Marylebone Borough Council £1,318,000 in 
eash, which leaves only £10,000 owing to us, which has been set aside 
to cover any little differences as regards the value of leasehold properties 
and things of that kind we agreed to settle by mutual agreement. But 
now, as regards this amount of money, £1,212,000 of it represents 
the award of the arbitrator for our loss of Marylebone, the remainder 
being sums we have spent from time to time on their behalf since 
the date of the notice to treat, so that that money does not come into 
consideration. The question, therefore, is as to what the directors advise 
to be done with this £1,212,000. We have come here to-day asking 
you, subject to the little difficulty I &m going to explain presently, to 
agree that that profit be distributed in this way—namely, that £6 per 
share be returned on each of the ordinary shares. That will absorb 
£600,000. As to the remaining £100,000, some small portion of it will 
have to go towards paying the costs of the arbitration, and a small 
portion of it towards disuniting a little bit of the system, to be paid for 
out of that sum ; but & substantial portion of this £100,000 will remain, 
which we propose to carry to our reserve fund—anyhow, temporarily. 
As regards the £500,000 which represents the capital, we have had to 
consider the position of the debenture-holders, and, to a certain etxent, 
the position of the preference shareholders also, The result of that con- 
sideration € really brought this scheme to our minds, but, before we 
carry out our proposition, we should call another meeting, have it properly 
put before you, and then you can criticise it in every detail. But what we 
suggest is this—that it may not be well, from legal and and administra. 
tive difficulties, to reduce our capital by the whole of that half-million ; 
in'other words, it will not be the best thing to do to make the ordinary 
capital half a million instead of one million, and we propose a midway 
course, We propose to reduce the capital of the company from £1,000,000 
to £750,000, and the simplest way of doing that, we think, would be this— 
that for every holder of two £10 shares (of course, you can subdivide it for 
yourselves if a person holds only one share) —but for every holder of two 
£10 shares we should give in exchange three £5 shares and £5 in 
eash. In that way you would reduce your capital to £750,000. 
That briefly is what we propose to do, but there will be consider- 
able difficulties in carrying it out. Our legal advisers say that 
we cannot reduce the capital of the company—that, first of all, we 
should have to get the sanction of the shareholders. That, I take 
it, we should not have any diffieulty in doing at the meeting we are 
going to have; but we must get also the consent of the Court of Chancery 
or get a special Act of Parliament. On the whole, we have been advised 
—though not absolutely finally—that it will be the cheapest, the most 
economical and the safest way to carry that out by an Act of Parliament. 
Parliament compelled us to sell our concern, and we believe that Parlia- 
ment will give us every facility for putting us in a right position after 
that sale. But I must now revert to the division of this £600,000. 
The way we arrived at the conclusion that it was profit was this: 
We had our view that it was profit in the same way that if you buy 
a thing for £1 and sell it for £2 the difference is profit. We consulted 
our lawyers, however, and they said it was so important a matter that 
they would like to have the opinion of the very best counsel that could be 
obtained, and we, therefore, obtained the opinion of three of the ablest 
counsel at the Bar. They have had several months in which to think over 
the matter, and we have had several consultations with them, and they 
have advised us there is no possible question, from their point of view, that 
this £700,000 is profit and nothing else. They said that before we can 
divide it we must get a proper balance.sheet prepared by our auditors 
and certified that that was in excess of the capital; and the auditors 
have certified to the directors that £500,000 is capital and that the other 
£700,000 is profit. The board, therefore, passed a resolution that that 
should be divided in the form of dividend (it could have been done by 
way of an interim dividend), but in pursuance of my promise we come 
to ask you to do that. Now comes in a difficult question, however—the 
question of the debenture-holders. They are not satisfied that we 
can divide the £600,000 as we propose. Why? They say, for- 
sooth, that it is capital and not dividend. That is the immediate 
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question. It is only part of the debenture-holders who have moved in this 
matter—the 34 per cent. debenture-holders who have lent us £250,000. 
What is the security they have got at the present time for that £250,000? 
They have got the security of the whole of our concern with the 
exception of the part we have sold. In addition to that they 
have got the security of the half million I have been talking of as capital 
which is now lying at the bank. Yet they tell us they intend to move the 
Courtof Chancery for an interim injunction to prevent us from dividing this 
£6 & share. The question which arises, I think, is that the best thing that 
could happen would be that they should move for this injunction. The 
point would then come on for hearing and both parties would be repre- 
sented, which is an important matter. How long it would take the 
Court to decide about the injunction I cannot say.* All I can say is, 
that if you will give your consent and pass this resolution for 
returning this £6 a share, the very moment this prohibition, so 
to say, is removed, you shall have your cheques sent to you. This 
matter of the injunction was sprung upon us at the last moment, 
but we are told by our legal advisers that our position is perfectly secure. 
This is the resolution I am now going to put to you— 

“ That the recommendation of the Board that a bonus of £6 per share 
be paid to the holders of ordinary shares in the company whose names 
appearin the regíster on July, 12, 1904, out of the profit which has been 
made by the sale of the Marylebone undertaking be approved and confirmed." 

The CHAIRMAN, in reply to questions, said, I was asked what would 
be the effect on the company if the debenture-holders are successful 
in the interim injunction. The effect of that would be that for the time 
we should be in the position of having £600,000 extra lying at our 
bankers, which no doubt we should invest at 3] per cent. until the 
matter was cleared up by Act of Parliament, which could not be done 
until next year. As to the position of the preference shareholders. They 
have no preference as to capital. We gave them 44 per cent., and 
explained that they would nct have a preference as regards capital, 
but only as regards dividend. Then as to whether the debentures 
could be paid off. We should only be too pleased to pay them off, but 
the holders will not be paid off. It would be of enormous advantage 
to the company if we could pay them off, and I may say that we could 
do so in five minutes, but the period has not arrived for paying them off. 
One part of the debentures will be paid off in 1909 and the other portion 
in 1916. 

The resolution was then carried unanimously. 

Mr. GEORGE KITCHIN than said: Mr. Chairman, on occasions 
like these it is always usual, and it is a very good and wholesome custom, 
for shareholders to recognise the fact that the people on whom the 
brunt of the work has fallen should receive some adequate recognition 
of the work they have done for the benefit of their shareholders. 
It is no slight matter that the board have had to fight so much in 
connection with the question of the arbitration between the Marylebone 
Borough Council and ourselves. Constant a tention, great wariness, con- 
siderable tact, and, above all, courage, have been necessary in meeting 
very questionable proceedings occasionally (as has appeared to the man 
in the street); and those who appealed to Cesar wished, when Cesar 
had given his verdict against them, to wriggle out and escape from the 
consequences of their appeal. In these days it is necessary for anyone who 
has to confront a municipal body, backed up, as it seems to be, by all the 
intricacies of the law, to have men of great and tried capacity to steer 
you clear of the difficulties which have to be encountered, and I think 
that everyone will agree with me that the chairman and directors 
of this company have done their work exceedingly well. My intention 
was to propose & vote including the general manager and the staff, 
because I know—and I am sure that a great many other shareholders 
also know—that an immense amount of work has been done by these 
gentlemen, and more especially by Mr. Conacher, in carrying this matter 
through. However, owing to the way in which the notice was sent out 
calling the meeting, it would not be in order for me to propose any 
definite resolution which would include Mr. Conacher and his colleagues. 
I may mention that my original intention was to propose that the vote of 
money to be distributed should be £10,000, from which you may draw 

your own conclusion of what I think is the proper amount which should 
be divided among the general manager aud his colleagues. I now move 
the resolution which has been put in your hands - namely :— | 

* That in view of the able manner in which the negotiations between the 
company and the Marylebone Borough Council have becn carried on and 
the successful result attained thereby, a sum of £7,000 be voted to the board 

from the profit on capital account made by the sale of the Marylebone under- 
taking, of which £3,000 should be paid to the chairman and the balance 
divided between the remaining directors in such proportions as they may 
determine, provided that if the said sum, added to the ordinary remunera- 
tion of the directors for the current year, exceeds the total remuneration 
payable under the articles of association in any one year, the excess shall 
not be paid until January 1 net. 

Mr. JOHN NEWTON: I consider there should be no limit to the 
reward of the officials of the company, and I think that the mover has 
implied a limit in talking about making up a round figure of £10,000. I 
trust that the directors will abundantly reward every officlal for his work 
— properly and abundanty reward him, for the work has been done 
remarkably well. I think that the staff should be remembered in the 
same way that the directors are remembered. 

Mr. KITCHIN then put the resolution, which was carried unanimously. 

The CHAIRMAN: Allow me tc thank you on my own behalf, and also 


* Soon after the termination of the proceedings at the meeting the 
result of the application to the Court was made known, and as the 
injunction asked for by the debenture-holders was refused, cheques in 
payment of the bonus of £6 per share were posted the same evening 
(Tuesday). 


on behalf of my colleagues, most cordially for this extremely generous 


git, I need not say how immensely indebted I have been—although I 
id not mention it before—to my brother directors, who I hope will 
return thanks for themselves. With regard to our general manager, our 
secretary and the officials, I entirely endorse anything that has been said 
in their favour, and I think that you are indebted quite as much to them 
as to ourselves, or even more 80. 

A very cordial vote of thanks to the chairman for presiding was carried 


unanimously, and the proceedings then terminated. 


Chili Telephone Co. (Ltd.) 


The fifteenth ordinary general meeting was held on Wednesday, Mr. 
Gonk Kerra in the chair. 

The SECRETARY E Edmund Petley) read the notice convening 
the meeting and the auditor's report. 

The CHAIRMAN said : Gentlemen, the business of the Company has, 
for some years, been making steady progress. The shareholders have 
been receiving a gradually increasing dividend, and the financial position 
of the Company has at the same time been strengthened. The position 
was such that the Directors felt themselves justified in commencing 
to make an interim distribution, and there is every reason to expect that 
this can be continued in future years. The accounts I have now the 
pleasure of submitting to you are, I think, of a satisfactory nature. The 
revenue in Chili has increased during the past year about 9 per cent. 
Some 443 new subscribers have been added to the subscription list, and 
there has been a considerable increase in message and sundry receipts. 
A corresponding increase has of course occurred in working expenses. The 
expenditure in Chili has increased about 5 per cent., and works out at 
46 per cent. of the revenue—rather less than it did last year. When 
it is considered that all the improvements and changes in the exist- 
ing plant are charged up to revenue, I think the rate of working is a 
satisfactory feature and reflects great credit on the management in Chili. 
The result of the year's business in Chili is a net income of £33,687, 
showing an increase for the year of £4,964. You will see by the revenue 
account that, after adding interest, discounts and transfer fees, and 
dedueting the London expenses and charges for debenture interest 
and income tax, there is a net profit for the year of £28,570; 
and adding £2,637 brought forward from last account, there is 
an available balance of £31,207. An interim dividend of 3s. per share 
has been paid and £14,010 transferred to the reserve. The Directors now 
recommend the payment of a final dividend of 4s. per share, making 
& total dividend for the year of 7 per cent. and carrying forward £2,502 
to the next account. Turning to the balance-sheet you will find that the 
debenture issue stands at £35,000, as compared with £56,000 last year. 
On March 31, the issue falling due, £21,000 was paid off and the remain. 
ing £35,000 has been extended by arrangement with the holders, with a 
view to their being paid off as the finances of the Company may permit. 
The payment of such a large amount has drawn somewhat heavily 
on the cash reserve, but it means a saving in debenture interest of 
£1,260 per annum, which will now go to profits. The capital expen- 
diture for the year amounts to £2,196, which has been expended on 
new extensions. An additional circuit has been put up between Santiago 
and Valparaiso to meet the growing traffic between these cities. Several 
provincial offices have been opened and additional inter-town lines erected. 
Altogether some 679 miles of new wire have been equipped and added to 
the property. Since the arrangement with the Argentine, the Chilian 
people have been able to devote more attention to industry and finance. 
As our business shows, there is a gradual improvement going on which is 
likely t» continue. The nitrate and other industries are doing well and 
the harvest has been good. The adjustment of public expenditure to 
revcnue is improving the financial situation of the country. I think we 
may look forward to more prosperous times in Chili and t» the continued 
success of our business. I now move the adoption of the report and 
accounts. 

The motion was carried unanimously, as were resolutions approving 
the dividend and re-electing the retiring director (Mr. Frank W. Jones) 
and the retiring auditor (Mr. T. A. Welton). 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)- -The report of the directors 
for the period from Jan. 1 to June 30, 1904, states that the total receipts, 
including balance of £1,128. 11s. 4d. brought forward, were £165,614. 8s. Id. 
Traffic receipts show a decrease of £13,280 compared with the half-year 
ended June 30, 1903. The total expenses of the half-year, including 
repair of cables, &c., were £63,578. 15s. 8d., a decrease of £2,314. 7s. 2d., 
compared with the corresponding period of 1903. £12,000 has been 
placed to renewal fund, leaving a balance of £90,035. 12s. 5d. Quarterly 
interim dividends of 12s. 6d. per vent. on the ordinary and of £1. 5s. per 
cent. on the preferred stock, have been paid, absorbing £43,750, and 
second quarterly interim dividends of 12s, 6d. per cent. on the ordinary 
and £1. 5s. per cent. on the preferred stock, requiring £43,750, will be 
paid on July 30, and the balance of £2,535. 12s. 5d. will be carried forward. 
All the main cables and land lines of the company are in good working 
order. A scheme of pensions for employés of the company, in lieu of the 
present system of endowment assurance, has been prepared by the 
directors, and will be submitted to the stockholders for approval. 


ANGLO-ARGENTINE TRAMWAYS CO. (LTD.—At a meeting of this 
company on Monday the agreement with the City of Buenos Ayres Tram- 
ways Co. for the purchase of the latter's undertaking was confirmed. 
The chairman (Lord R. Browne) said there had been a great accession of 
traffic on the Anglo-Argentine system since the introduction of electric 
traction and an amalgamation would lead to many economies. They 
would control and work about 104 miles of tramways, many of them 
passing through the best parts of the city. The proposed fusion was 
popular in Buenos Ayres. | 
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BRITISH CONTINENTAL ELECTRICITY CO. (LTD.)—The directors’ 
report states that the receipts from sale of current show an increase of 
£256. 183. 7d., while working expenses have been reduced.. An agree- 
ment has been entered into with the Societá Negri for an all-day supply 
of electrical energy from their water-power station near San Remo, 
whereby possible competition has been avoided and the profit-earning 
prospects of the company greatly improved. The directors recommend a 
dividend on the 54 per cent. cumulative preference shares for the year 
ended April 30 (£550) and writing off the whole of special legal expenses 
(£204. 13s. 3d.), leaving £204. Os. 1d. to be carried forward. 

CITY & SOUTH LONDON RAILWAY CO.—The report of the directors 
for the half-year ended June 30 states that receipta from all sources were 
£80,203. 17s. 11d., and working costs £35,569. 9s. 2d., leaving a profit of 
£43,634. 8s. 9d. Inclusive of balance from Dec. 31, the total is 
£44,403. 16s. 3d. After making provision for interest and transfer to 
renewal fund of £1,500, a balance remains available for dividend of 
£31,684. 12s. 5d. Out of this the directors recommend the full 5 per cent. 
dividend on tte preference and a dividend at the rate of 24 per cent. per 
annum on the consolidated ordinary stock for the half-year, leaving 
£701. 9s. 11d. to be carried forward. During the half-year 9,226,987 
passengers (exclusive of season ticket holders) were carried, and the 
receipts (including season tickets) were £76,387. 14s. 1d., against 8,711,062 
passengers and £72,286. 3s. 6d. receipts in the December half-year. The 
directors regret the slight diminution in the dividend, but consider that 
with the competition of the electric tramways and the continuance of the 
fine weather, the general traffic of the line is showing a steady improve- 
ment. Negotiations with the railway companies and other public bodies 
in respect of the extension to King’s Cross, St. Pancras and Euston have 
made considerable progress, but are not yet sufficiently advanced to allow 
a contract to be entered into for the construction of the line. It is, how- 
ever, hoped that these negotiations will be brought to a conclusion at an 
early date, and authority will, therefore, be asked for the creation and 
issue, when required, of the capital necessary to carry out the extension, 
the interest on which will not be a charge on the revenue until the line is 
open for traffic. The works of the Baker Street & Waterloo Railway are 
making rapid progress, and the plans of the low level subway at the 
Elephant and Castle connecting the platforms of the two stations have 
been agreed. The Great Northern & City Railway was opened in February 
last, and the interchange traffic with that railway is steadily progressing. 

CITY OF BUENOS AYRES TRAMWAYS CO. (LTD.)—At a special meeting 
on Monday a resolution authorising the proposed fusion with the Anglo- 
Argentine Tramways Co.’s undertaking was approved. Mr. J. Heaton, 
who presided, said the municipality of Buenos Ayres had declined to 
grant to the City of Buenos Ayres Co. a concession to electrify the city 
lines except upon terms which made it impossible to accept them. They 
proposed to limit the term to 64 years, whereas they had granted to other 
companies 99 yeara. Hence the proposals for the fusion of the company 
with the Anglo-Argentine Co. 

DIRECT UNITED STATES CABLE CO. (LTD.) — The report of the directors 
for the six months to June 30 states that the half-year’s revenue, after 
deducting out-payments, amounted to £43,121. 6s. 5d., compared with 
£48,886. 12s. 7d. for the corresponding period of 1903, a difference of 
£5,765. 68. 2d. against the past half-year. Working and other expenses 
amounted to £21,185. 11s. 2d., leaving a balance of £21,935. 15s. 3d. as 
net profit, making, with £2,479. 8s. 10d. brought forward and £1,965. 17s. 
compensation for surrender of lease of premises at New York, a total of 
£26,381. 1s, 1d. For the corresponding period of 1903 the working 
expenses and other payments amounted to £21,721. 03. 7d. Three quar- 
terly interim dividends of 3s. each per share, amounting to £27,319. 103., 
have been declared and paid, and a final divideud of 3s. per share is now 
proposed, making 3 per cent. for the year and a total distribution of 
£36,426. After transferring £6,000 to reserve, the balance of £2,168. 1s. Id. 
is proposed to be carried forward. Reserve has been debited with 
£11,725. 0s. 7d. for cost of cable repairs, and, after being credited with 
interest on investments and amount transferred from revenue, amounts 
to £463,952. 16s. 9d., taking investments at cost price. 


DUBLIN UNITED TRAMWAYS CO. (1896), LTD.—The directors’ report 
for the half-year ended June 30 states that the amount available for 
division is £44,153. 9s. 2d., and dividends are recommended on the 6 per 
cent. preference shares and at the rate of 6 per cent. per annum, tax 
free, on the ordinary shares. £2,000 has been put to reserve, and 
£3,000 appropriated towards cost of electric welding the Dalkey line. 
£4,015. 19s. 2d. is carried forward. 


EASTERN TELEGRAPH CO. (LTD.)—The report of the directors for 
the half-year ended March 31 states that the revenue amounted to 
£635,884. 18s. 11d., from which are deducted £175,160. 7s. 6d. for 
ordinary expenses and £40,759. 5s. 3d. for expenditure relating to main- 
tenance of cables, depreciation of spare cable and income tax payable 
abroad, leaving a balance of £419,965. 6s. 2d., to which is added 
£32,867. 10s. 9d. from last half-year, making a total available balance of 
£452,832. 16s. 11d. After making provision for income tax payable in 
England, interest and for two quarterly preference dividends (absorbing 
£93,599. 3s. 1d.), there remains £359,233. 13s. 10d., out of which the 
directors have placed £8,000 to reserve for maintenance ships, £170,000 
to general reserve, and have paid an interim dividend of 1} per cent. on 
the ordinary stock, amounting to £50,000, and now recommend a final 
dividend on the ordinary stock for the year ended March 31 of 14 per 
cent. and a bonus of 2 per cent. (absorbing £130,000), both payable on 
23rd instant, tax free, making a total distribution of 7 per cent. for the 
year, leaving £1,233. 13s. 10d. to carry forward. 


GENERAL ELECTRIC CO. (LTD.)—The report of the directors for the 
year to March 31 states that the net trading profits and income from 
investments, &c., amount to £83,864. 14s. ld. Deducting depreciation 
and debenture interest (£20,007.14s. 11d.), there remains £58,256. 19s. 2d., 


out of which preference dividend has been paid (£12,500), leaving 
£45,756. 19s. 2d. The directors now recommend payment of managing 
directors’ and employés! bonus (£4,575. 143.),a dividend of 7 per cent, 
for the year on ordinary shares (£21,126), and putting £20,055. 5s. 2d. to 
reserve, which will then amount to £80,265. 7s. 2d. The Witton engi- 
neering works and foundry are now in full working order. The favourable 
anticipations expressed in last year’s report have been realised, and the 
number as well as the nature of the contracts in hand are encouraging 
for the future. The position of the carbon works is much improved. 
The Manchester and Birmingham factories continue to show good results. 
Duriog the year further 1,342 ordinary shares have been allotted to the 
directors of the company at par. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &o. 
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NEW COMPANIES. 


BARBER & COLMAN (LTD.)—Reg. July 1, capital £10,000 in £1 shares, 
to acquire, for the purposes of sale in the United Kingdom, the British 
Colonies, Europe and Asia, mechanical contrivances, patented articles, 
appliances, devices and goods manufactured, patented and supplied by 
four American companies (Messrs. Barber & Colman, the International 
Battery Co., the Krag Metallic Co. and the Woodward Governor Co.), to 
acquire such of the business of Messrs. Barber & Colman as is now 
carried on in Manchester, with the premises held in connection therewith, 
to adopt a certain agreement and to carry on the business of mechanical 
and electrical engineers, tool makers, metal workers, &c. First directors, 
H. D. Colman, W. A. Barber and R. C. Webster. Reg. office, 25, South 
Corridor, Royal Exchange, Manchester. 


DEUTSCH-NIEDERLANDISCHE TELEGRAPHENGESELLSCHAFT.—A com- 
pany was registered at Cologne on Tuesday with the above title and with 
a capital of 7,000,000 marks. The promoters are the Dresdener Bank. 
The head offices of the company will be in Cologne. The president of the 
new company is Herr W. Müller. 


ELECTRIC FOG SIGNAL CO. (LTD.) (81,540.)—Reg. July 12, capital 
£10,000 in £1 shares, to acquire inventions relating to railway fog 
signalling, in particular to acquire benefit of certain existing inventions 
for an electric fog signalling apparatus and to turn to account any such 
inventions. 


HARVEY & CO. (LTD.) (81,365.)—Reg. June 25, capital £240,000 in 
£10 shares, to acquire the business of Harvey & Co. (Ltd.), and to carry 
on the business of electrical, mechanical and general engineers, and 
makers of machinery for hydraulie, electrical, tramway, railway, agri- 
cultural and manufacturing purposes, to carry on any business relating to 
the winning and working of minerals, the production, smelting and 
working of metals, &c. First directors, F. Harvey, N. J. West, F. H. 
Harvey, J. Mead, J. Vivian and H. Whitford. Reg. office, Hayle, Cornwall. 

LEMMON & CO. (LTD.) (81,576.)—Reg. July 14, capital £2,100 in £1 
shares, to acquire business of surgical electricians carried on by R. J. 
Lemmon and H. Scholey at 19, Hanover-square, London, W., as Lemmon 
& Co., and t5 carry on the business of electricians, engineers, suppliers 
of electricity, manufacturers of anatomical, orthopedic and surgical 
appliances, &c. 


LEWIS MOTOR CO. (LTD.) (81,425.)—Reg. June 30, capital £2,000 in 
£1 shares, to acquire and become licensors of patents for electric motors, 
dynamos and other electrical appliances, and to carry on the business of 
manufacturers of electric motors and dynamos and other electrical goods 
and appliances, electriciars, electrical, mechanical and chemical engi- 
neers, suppliers of electricity, contractors for the construction and equip- 
ment of tramways and railways with electric or other mechanical power, 
&c. First directors, F. M. Lewis, B. P. Scattergood and A. R. Chorley. 
Reg. office, 4, South- parade, Leeds. 

R. H. LONGBOTHAM & CO. (LTD.) (81,481.)—Reg. July 5, capital 
£10,000 in £1 shares, to uc juire business carried on at Wakefield and 
Newcastle-on-Tyne as R. H. Longbotham & Co., to manufacture and deal 
in machinery, rolling stock, instruments, tools, &c., and to carry on the 
business of electrical, mechanical and general engineers, electricians, 
manufacturera, distributors and suppliers of electricity, &c. First direc- 
tors: R. H. Longbotham, W. N. Hemingway and G. A. Longbotham. 
Reg. office, Ings Foundry, Ings-road, Wakefield. 

MAGNETIC SEPARATOR (LTD.) (81,392.)]—Reg. June 28, capital 
£1,250 in 5s. shares, to carry on business indicated by title and that of 
electrical and mechanical engineers, manufacturers of scientific, agri- 
cultural, industrial and other machinery, tool and boiler makers, metal 
workers, &c. First directors: J. T. Dawes, J. M. Moss, H. Higgin- 
bottom, W. de Wolf and A. R. Davis. Reg. office, 37, Tithebarn-street, 
Liverpool. 

THERMIT LIMITED.— Reg. July 1, capital £50,000 in £10 shares, to 
acquire patent rights, trade marks and secret processes for the extraction 
and production of metals, alloys and other products from oxides an 
sulphides, the heating of metals to be welded, forged or otherwise dealt 
with, the making of moulds, &., for operating the alumino-thermie pro- 
cess, in particular to acquire the trade marks Thermit and Corubin. 
First directors, Dr. H. Goldschmidt, Dr. K. Goldschmidt and R. Stutz. 


STATUTORY RETURNS. 
CALCUTTA TRAMWAYS CO. (LTD.)—In return to April 26 the capital is 
£525,000 in 105,000 shares of £5 each, of which 102,268 have been taken 
up. 25 per share has been called up on 44,088 shares, and £326,240 has 
been received (? including payments in advance). £185,100 is considered 
as paid on 58,180 shares. Mortgages and charges, £350,000. 
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ROBERTSON ELECTRIC LAMPS (LTD.) — The return to May 19 gives 
capital as £50,000 in 5, 000 shares of £10 each, of which 4, 500 have 
been taken up. £10 per share has been called up on 4, 400 shares and 
£44,000 has been received. £1,000 is considered as paid on 100 shares. 
Mortgages and charges, £10,000. | 


UNITED RIVER PLATE TELEPHONE CO. (LTD.) —According to return to 
July 5 the capital is £1,000,000 in 70,000 ordinary, 40,000 preference and 
90,000 unclassified shares of £5 each, of which 68,983 ordinary and 40,000 
preference shares have been taken up. £5 per share has been called up 
on 42,000 ordinary and 40,000 preference, and £2. 10s. per share on 
10,983 ordinary shares, and £443,667. 10s. has been received. £80,000 is 
considered as paid on 16,000 ordinary shares. Mort. and charges, £179,947. 


MORTGAGES AND CHARGES. 


BATH ELECTRIO TRAMWAYS (LTD.) A mortgage, dated July 1, 1904, 
to secure not more than £10,000, has been registered. Property charged, 
undertakings authorised by Bath and District Light Railways Order 
(1901) and Bath Electric Tramways (Light Railways Extensions) Order 
(1903) and all permanent ways, stations, power houses, sheds, rolling 
stock, &c., appertaining thereto, certain leasehold land in St. Michael, 
Bath, with buildings, fixed plant, &c., thereon, and company's general 
assets, present and future. Holders, Union of London and Smith's Bank 


BRITISH ELECTRIC CALIBRATED FUSE CO. (LTD.)—Issue on July 11 
of £100 debentures, part of series created Dec. 4, 1903, securing £3,000, 
charged on company's undertaking and property, present and future, 
including uncalled capital. Holder, J. Lang. No trustees. Previously 
issued of same series, £1,650. 

CUTTING BROS. (LTD.)—Issue on June 20 of £2,600 debentures, part 
of series created same date to secure £4,000, charged on company's 
undertaking and property, present and future, including uncalled capital. 
No trustees. 

ELECTRIC SUPPLY CORP. (LTD.)—In the issue of 46,600 shares of £5 
each in this company recently offered for subscription allotment letters 
were posted on Monday. 

ISLE OF THANET ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)— 
Trust deed, dated July 6, 1904 (supplemental to two trust deeds dated 
Jan. 18 and Aug. 5, 1902, securing £50,000 debenture stock), has been regis- 
tered. Property charged, company’s undertaking and property, present 
and future. Trustees, City Safe Deposit & Agency Co. 


OTTO ELECTRICAL MFG. CO. (LTD.)—Issue on June 23 of £1,500 
debentures, part of series created June 22, 1904, to secure £5,000, charged 
on company’s undertaking and property, present and future, including 
uncalled capital. Holder, J. Deakin. No trustees. No previous issue 
of same series. 
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MEMORANDA.— Bank rate 3 per cent. (since April 21, 1904). Price of 
silver 267d. per oz. (July 21). Consols 881—888 for money, 887 — 884 
for account; 24 per cent. annuities 877 — 88] (July 21). Consols Pay Day, 
Aug. 4; Stocks and Shares Continuation Days, July 26 and Aug. 10; Ticket 
Days, July 27 and Aug. 11; Pay Days, July 28 and Aug. 12; Mining 
Share Carry-over Days, July 25 and Aug. 9. 


CENTRAL LONDON RAILWAY CO.—A dividend for the half-year ended 
June 30 of 4 per cent. on the undivided ordinary and preferred ordinary 
stocks has been declared, and a dividend at the same rate on the deferred 
ordinary stock, provided for and payable at the end of the year's work- 
ing. The balance forward is £48,737, including £37,000 from prev ious 
half-year. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.|—Dividend warrants 
on account of the distribution for the year 1904 on this company’s 
preference and ordinary shares have been posted. 


DUBLIN & LUCAN ELECTRIC RAILWAY CO.—For the half-year 
ended June 30 a dividend of 10 per cent. on the preference shares is 
declared (reducing the arrears to nine months) £100 is placed to 
reserve and £161 carried forward. 

LONDON ELECTRIC SUPPLY CORP. (LTD.) The number of units sold 
for the half-year ended June 30 was 4,494,220, producing a gross revenue 
of £54,776, compared with 1,927,876 units in the corresponding period of 
1903, producing £36,825. 

METROPOLITAN RAILWAY CO.—A dividend has been declared for the 
past half-year on the consolidated stock at the rate of 3 per cent. per 
annum. A year ago the dividend was at the rate of 24 per cent. per annum. 


RIO DE JANEIRO TRAMWAYS, LIGHTING & POWER CO.—A syndicate 
of Canadian and American capitalists has formed this company with a 
capital of $50,000,000. Amongst the principal promoters is Sir William 
Van Horne, who participated in the establishment of a similar company 
in Cuba. 


ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)—During the 
midsummer quarter the quantity of electricity sold is returned at 1,431,553 
units, estimated to produce £22,964, against 1,460,572 units, which pro- 
duced £23,612 for the corresponding period of last year. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
5 July 27 a special settling day in 120,000 £5 fully-paid ordinary 
shares of the Anglo-Argentine Tramway Co. (Ltd.), and have ordered 
the same, as well as a further issue of 1,235 £10 fully-paid ordinary 
shares of the British Electric Traction Co. (Ltd), to be quoted. 


SOUTH LONDON ELECTRIC SUPPLY CORP. (LTD.)—The accounts for 
the half-year ended June 30 show a net profit of £14,149, against 
£5,210 for the corresponding six months of last year. 


— — 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


— 
wW esk | g Ino. AGGREGATE. 
en (a) Fo. ofl a, | Ine or 
4 m | weeks. MODE: Dec. (a) 
£ 2 8 £ 
Aberdeen Corporatio TT ! eee wee ace poe eon fee 
irdrie TITIITTIIIDI iras 660% % | July 8 508 + s.s 82 aH e E 98 
Ayr Corporation... 16! 60 f 
Bar i. 96% 0900990299 96909 *9* | s 8 164 5 16 27 4,483 — 802 
Barrow .5,.. eene oe ese au ano na 8 283 n: 22 8,585 ses 
Bath Electric Trams, Lid. „„ 13 745 ve 28 16,488 
Bexley District Council.. e e | c e. 
Ling Ne essees { see eee ese | een oe oo 
am ra on... | ee os eee eee eee . 
Birmingham TramwaysCo., „ 16| 5771| + 592 | “2 | 11,669 |+ 1,258 
Blackburn Corporation...... „ 15 1,087 + 216 16 15,450 TT 1,310 
Bl Corporation | „ 14 1419, 64| 15 18970 i+ 726 
Blackpool and Fleet wood. » 16 984 | + 160 2 2,100 |- 844 
Blackp'l, St. Anne | » M 651 | + 106 87 9.964 |+ 6,878 
Bolton Corporation „ 17 2,088) + 102, 16 29,908 |+ 54 
Bournemouth Corporation.. „„ 13 1,266 + 160 $15 16,524 |+ 954 
Bradford Corporation ..... „ 16| 5.211 + 1.133 15 71,185 |+ 12,449 
Brighton Corporation . . „ 17 1,218 | t 281, 165 | 15,088 |+ — € 
Brisbane Tramways — June = 9.881 + 969 , | 22 50,588 + 657 
Bristol Trams & Carriage. July 15 | 5,045 + 269 8 | 43,802 |- 767 
Buenos & Be .. June 19 | 8,188 | + 429 9 29,967 ＋ 1,105 
Burnier rporation......... | July 16 1, 266 + 3828 16 16,960 |+ 4,181 
urton tion ar ses - i A i 
Calcutta Tramways Co. „ 16 |R986,182 | +84,500 | 8 | 264,952 |+ 29,891 
6 e T) 18 118 | - 9 11 1,2 - 98 
ration ........ - e. oe — isi i 
Carlisle Tramways Co. —— „ 16 232 | + 8, 98 5,468 817 
Oentral London Railway » 16 6,282 | - 815 2 12,646 — 825 
Chatham & Dist. Lt. Bye... „ 14 721 + 54 208 15,954 |+ 2,082 
City & South London Rly.| ., 17 2.272 - 218 3 7,119 |- 299 
Cork a Tas Co. » 14 612 | - 68 , 928 12,605 ;- 1,055 
Dar wen on seesesene eee Led ese hd LEE eee 
Devouport & Dist. Trams » 8 690 | + 123 27 19,854 |+ 2,262 
Dover Corporation....... » 16 290 | + 26: 16 8,509 |- 219 
Dublin & Lucan Hailway » 10 144 | + 19 2 806 * 85 
Dublin Southern District... » 15 | 1204) + 134 ) 2 | 11.585 |- 21 
Dublin United............ » 15 4,994 | + 184 0 
Dudley—Stourbridge......... » 8 975 + 91 27 | 22,800 |t 778 
Dundee Corporation » 18 814 | - 20 a v 
East Ham OCouncll............ » 16 84 + 85 15 11,888 |+ 1,087 
Gateshead & Dist. Trams... » 8 902 | + 40 27 24,046 (+ 1,004 
Glasgow Corporation „ 16 15,109 + 1.548 17 98,563 |+ 2,083 
(p ——— "T eve ET one ec eee 
Gravesend—North fleet...... „ 8 806 | - 4. ?T7 6601 |t 689 
Gt, Northern & City Rly....| „ 16| 950 — 9| 28 i - 
Greenock & Port Glasgow.. , 4 741 T n | 27 14,519 |t 680 
Halifax Corporation 3 18| 1,847 + 292 | 116 23,008 |+ 1,594 
Hartlepool Tramways ...... » 8 881 | - 8 | 31 7.528 | 692 
Huddersfield 696 „%% 60 %%%%„„ 97 16 1 4 2e + 99 15 20,740 + 860 
Hull Corporation ............ » 16| 2,268; + 394 15 82,808 | 8,970 
Ilford District Council - — — l - - 
Ilkeston Corporation. » 18 161| - 46 | 9 2,621 |t 281 
Ipswich Corporation......... » 16 621 oe 15 1,778 T 
Isle of Thanet Co. ............ | 16 1.322 + 43; 2 2446 — 8 
Kidderminster & District... 8 161 + 6; 27 8174 |- 129 
nome : M B. E ERIT 
Leeds Corporation.... „ 16 6400/+  C90| 18 | 94,168 {+ 5,860 
Leicester Corporation » 16 1,466 oe 9 10,494 dis 
Liverpool Oorporation ...... |o 9 11,199 + 697 28 281,454 |+ 6,404 
Liverpool Overhead Rly. ... „ 18 1,22, - , 90| t3 5, — 49 
3 County Council "SET it Wi ; + 1.885 a 11 1a + 26,152 
Manchester Corporation | . 16 | 18486 | + 1,417 | 15 | 186,31 |+ 6,126 
Mersey Railway ............... „ 16 1.884 T MM) 2 | 2818 j+ 1561 
M Ir. 6 6 tg 8 201 = 82 21 5,404 + 131 
Middleton ...................-- 97 8 876 — 18 27 8,454 + 67 
Nelson Corporation » 16 128 | + 31 16 1,870 |t 783 
Newcastle-on-Tyne Corp... „ 16| 4149, + 8661 2 7,691 |+ 1,165 
Newport (Mon.) ............... » 16 555 | + 90 15 7,888 i+ 1,760 
Oldham, Ashton &Hydo.., » 8| 99 T | m 14,475 |- 836 
Oldham Corporation.... " 10 1,250 '" | 18 | 20,688 : 
Perth (W. A.) Elec. Trams » 15 1,236 | + 139 28 87,4113 4,986 
Peterborough .. . . . . . „ 8 516 T 19 | 27 | 8875 |- 155 
Poole and District............ » 8 850 | - 7! 27 7,518 |- 19 
Portsmouth Corporation. „ 16 2,567 | + 366 | ł15 81,138 |+ 2,585 
Potteries ......ccsccosccossescess „ 8| 1,768) + 296 27 45,628 |t 8,747 
Beading Corporation......... | es a eas boe d y 
Boca Poton ee e B, zig - "os! L| die j- 204 
8 OO pardon e " ri 85 + * | 16 11802 + 855 
eern ess erento " = | SUI 7 
Sheffield Corporation „ 17| 4.902 + 418 316 | 76,886 |+ 2,511 
Southampton Corporation! „ 14 1,080! - L8 | ee - 
Southend Corporation ...... » 13 506 | t 59 15 5,164 t 432 
Southport Tramways ...... a 8 395 | + 17 27 , 8211 jt 451 
B. Staffordshire Trams. .. » 8 725 | 250 27 , 20,857 |- 1,719 
Stockport Corporation ae „ 15 743 + 406, 15 | 9,176 |+ 8,987 
Swansea Trams » 8 515 | - 1 27 13,848 i+ 196 
Taunton Tramm. » 8 63| + 5 27 1,418 - 103 
Tynemouth and District ..| . 8 849 | - 64 27 5,214 - 429 
puede Trams Co „ 18 479 + 75 28 10,262 |+ 1,59 
Wallasey District Council.| „„ 16 927 + 74 | 515 11,596 {+ 596 
alsall. uiui reos bn m i sl a igs 
Warrington Corporation. „„ 14 893 | + T5, 15 4862 |+ 115 
West Ham Corporation ... » M 1,119 " 20 15,479 : 
bcati i Sidi e „5 6 215 | + 12 | 27 2,002 i+ 6 
Corporation (EEEL EEK eee ees ee eee ese 
Wolverhampton District ..| „„ 8 896 | - 87, 27 10,181 |- 240 
Worcester... . » 8 1885 + "S e : n + 2,523 
W Soo 62 %%% %%% „„ 5 8 t - z v 
Yorkshire Woollen Distric „ 8 651) + 279 | 97 15615 |+ 6,699 
(a) These oom are with the correspo: period last year. 
* Partly electrical. t Minus 8 days. ! Minus 2 days. Plus 8 days. § Plus 9 days 
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z Price Price z a BUSINESS 
— DIVIDERD 
E — Ed 55 ds erie rane, „ is 


| Low: Low. 
„ ELECTRIC RAILWAYS, TRAMWAYS, AA. Tn est. | TELEPHONES. ad^ rea 
2/6 | Anglo-Arg’tine Sh 10860, 007)6 * 5—5} 415 8 April, Oct| 51, 65i 6 Chili Telephone (fully pald, 5—5} |5 9 1 August 
6% | Do. Permanent 6% Deb. 8 ess| 197 —141 4 5 0 — i T ) i | Monte Vi l m gA a 33 5— ja E 8 
5% | Auckland Elec. Trams 5% Deb. (red.) | 98 —100 5 0 0 y 994 | £9 St. 6% | National Co. Pref. Stock ...... — 106 — 108 | 5 13 9 * — 106 
6% Barcelona Tramways Ord. — esee 8—9 | 8 6 8 de ++ || Bb.) 5% | Do. Det. Stock . . . "| 89 —92 5 11 2 w 923 | £0 
5/0 Do. 57% Cum. Pref, ....... eeness D 10 |5 0 0 as % 10| 6/0 | Do. 6 per Cent. Cum. 1st Pref........ 12—14 4 5 8 Feb, Aug 187 128 
.| 44% fe Det Deb. Stock (red.) . . ..... .. 98 —98 | 418 9 a a) ae? 10 6/0 | Do. 6 per Cent. Cum. 2nd Pref. ..... 11 —13 |412 4 | Feb, Aung 
5 Do; 5 per Cent. Debs.............-.| 97 —100 5 2 0 T .. | « |} _ 5| 9/6 | Do. 5 per Cent. Non-Cum. 8rd Pref..| 53—f§ | 418 0 Feb, Aug | bi! 5 
„Bath Elec. Trams Pref. 86 mt: | - : ee - Bt.) 84% |* Do. Dob. Stock 34 per Cent. (red.). 97 —99 | 310 8 | June, Dec 984 973 
e Do. 57 Cum. Pref. ...... ä — 1 ae we * .. MIBt.| 4 Do. 4 per Cent. Deb. Stock (red.)...... 108 —105 3 16 2 "e 1044 * 
„ | Brisbane Electric Trams. Invest. Ord. 14—24 .. .. +» | -+ i -.| 6] De. Do. Prov.Certa, 35%tobepd. €4 —63 » s š ; 
9 Do. 5 per Cent. Cum. Pref. . .. 4 2 8 2 1 0f Oriental ter. Cann. Prei 1-1, 6 6 3 | April, Oct ; 
* Do. pe Out, Dex Prov. Gertz. 96 —101| 4 9 8 ee t7 | — || 1|0/7;| Do. 6 per Cent. Cum. Prei. of | Doe ae is | 
87 8 ways and Carriage Ord. ... i-e 4 2 1|Feb,Aug .. | oe if] 5| bu Unitet. Net Pls rig —— „ 6—€ 6 8 3 July...... 55 44 
45 — Pret. (tally paid) eet eee eeeeee 10 —10 8 16 2 ee es .* | 5 2/6 per Cent. C 3 1 15 8 June, Dec 17 4 
| 42 | Do. 4 per Cent. Debs. . . . . - 106 —108 8 16 310 Feb, Aug | .. [St. 57 * Do. 5 Cent. Deb. bn took | red.)... . 108 Ne 4 14 4 June, Dee 
6% | British Columbia Elec. Eiwy. Bel. Ord.| 100 —103 | 5 16 6 3 à lie a, SUPPI 
| 5 Do, Pref, Ord. Stock .......... 3 99 —102 4 18 6 — A fig Blackheath Ord.(f.p.) ! ES e ; 
5/0 |t Do. 5% Cum. Perp. Prei . 10 —10} | á 15 8 a ud | 1|0/8$;| Do. 7% Cum. Pre. . .. . 14-19 |5 19 e : 
tf ver Cent. ‘Ist Mort. 2 1037 —105 % 4 6 2 as 1044 St. | Do. 47121 Db. Sa Prv. Cts. (rd. &con., 
44% |t Do. Vancouver Power Debs..........| 97 —1C0 4 10 0 0 cet] ss Ex tonus of 25% Deb. Stk. 100 —105 | 4 7 0 T ^24 Ut 
6/0 . t British Electric Traction Ord.... III 81—9 8 8 b se 8i | 8 5 10 16/0 Bournemouth & oole Elec. Sup. ‘Ord. 11 1 6 8 0 ee LI ee 
6/0 | Do. 6 per Cent. Cum, Prof. ...... 104—11 | 5 9 1 Feb, Aug | 1012, 1% 10) 4/6 | Do. 44 per Cent. Cum. Pref ............ 7510 4 5 9 je E 
. 5/0 Do, 5 per Cent. om tual Debs serere 116 —119 4 5 1 oe * LE 10 6/0 Do, 67 Cum. Second Pre Pref. Penn tee ene 1 —11 5 4 4 .- hd .. 
14|8| Do. 4 per oe Deb. Stock....| 95 —£8 25 A | o£ IN St.| 44%] Do. r Cent. Deb. Stock (red.) . 101 —104 | 4 6 7 i . d 
3/0 Em Ayres an ud ii TL — 24—38} | 416 0 * 399, 3 5| .. | Bromley f Lt. & Power Shares 54-6 * is ees 
8/0 pe $ 6 r Cent. "A" Cum, "a : : - ol örs) .. St. 44x | Do. 26 3 Dobe 100 —108 $ 1 : ee ae | 
„ © cnt SAREE PER eRe ET TREE Eee e — .. ee se b 5/6 Brom on & Kensington ec. up à; 11 .. .. 
5% Do, 5 Cent. t. Debs. eee "00000009006 105 —1 8 4 12 8 — .. .* 6 8/6 Do. " per Cent. Pref. ...... OTI 10 d 8 5 1 Mar, Sept 105 .. 
5% | Do. 6% nd Deb. Stock Prov. Certs. | 101 —104 | 4 16 6 — 110%} | b| 4/0 | Calcutta Electric Supply Ord. ........ 7 —7 |418 4 2 71 715 
5% | Buenos Ayres Elec. Trams Co, (1901) | St.| 4% | Central Elec. Sup. O Guar. Db. Stock 105 — 108 | 814 1 E os 
5% Deb. Stk. (red) TT 225ũ52ꝛ.%õꝶ 94 —99 |5 1 0 5| 4/0 | Charing Cross & Strand Electric Sup. 74-8 | 5 0 0 Feb, 'Aug | 1 7h 
5| 3/6 — Tramways . . . . . . . —71—71 |317 6 * 71 5 2/8 Do. per Cent. Pref. . —5 1 4 110 Feb, Aug 53!) 54 
%\ Do. 44% 1st Deb. Stock (red.) asada „105 —1t8 |4 3 8 a ij 105 5| 9/8 Do. ty Undertaking 44% Om. "Pret. 4i—5 410 0 vr. 41 .. 
Cape Electric Tramways Shares. 11—2 5 0 0 5| 2/3 | Do. Do. (19 3) TPT -5 3: E 45° 
Central London Ordinary St Rebs etre 83 —92 | 4 7 8 | June, Dec 91} 9(8 st. 4% | Do. 4% Deb. Stock (red); seseessereee-| 102 —104 | 8 17 0 „ 108 3 
4% | Do. 4per Cent. Pref. Stock . . . . . 102 —105 | 8 17 3 is p 1021 5| 8/6 | Chelsea Electric Supply Ord............--- 61—61 |4 1 6 March e| 6%] ey 
4% | Do. Deferred Stock ........... eee 7 79 —82 | 417 7 — d $ St, | 44% |* Do. 44 per Cent. Deb. stock ‘red. = 106 —109 | 4 2 6 e 
4% |t Do. 4 per Cent. Debs.. . . . . . 106 —109 8 13 5 M 108 Ir 1 95 City of London Electric Lighting rd. 103—i1]| 4 8 10 vob. Ae 11 
2/6 | City of Birmingham Trams. 5% Cm.Prf| 43-5 5 0 0 de - | «+ [| 10| % |f Do. 6 per Cent. Cum. Pref. ........... 18 —314 |4 5 9 xm Ju E 
4% | Do. 4 per Cent. Ist Mort. Debs. .....| 98 —101 3 19 2 .. | «- Ist. 57|* Do. 5 per Cent. Deb. Stock (red.)... | 120 —125 4 0 0 In, Dec. 
2% | City and South London Rly. Con. Ord. 47 —49 | 41611 | Feb, Aug | 4:8 | 454 [St. 447 | Do. 44% 2nd Deb. Stock (red.) . .. | 101 —104 4 6 7 . 
5% | Do. 5 per Cent. Perp. Pref. (1891) . . 123 —126 | 4 0 0 Feb, Aug 10 4/0 | County of London Elec. Supply Ord...| 74-8) | 414 8 vh c e 
e, —120 —193 4 2 2 * „ | 10 6% | Do. 6 per Cent. Cum. Pret............... 11 —12 5 0 O| Mar, Sept 11 17 
r t B5 19 —192 | 4 210 2: st. 44%] Do. 44% Deb. Stock (all paid) (red. 105 —108| 4 3 6 "e Ice | 06 
| 42 | Do. 4per Cent. Perpetual Debs ...... 106 —109 3 18 5|May,Nov| ..| St. no Do. Second Deb. Stock Prov. Certs. 100 —103 4 8 0 ^ ^0 rt 
b Colombo Trams Lig. 5% Ist Mt. Db. ra.) 100 —108 4 17 10 a .. | e Mst.| 57 | Elec. Ltg. & Trac. Co. cf Aust. 5% Debs.| 88 —93 |b 7 6 és A WA 
6 Dublin United Trams. (1896) Ltd., 124—184 | 4 1 6 2 — * 5 $6 | Folkestone Electricity Supply €: Co. Ord 51—6 411 8 T m dé 
6/0 | Do. 6 per Cent. Pref. ..................... 15 —16 3 15 0 i .. | -- st. 43% Do. 44 1st Deb. Stock (red.) . . . .. | 100 —103| 4 8 0 oe 78 
1/81 Gt. Northern & City Rl ly. Prt. Ord. (47) 4 —5 A S2 in tm 10| .. | Havana Electricity Co, Shares 94—10} A. * E 
8/4 | Gt. Northern, Piccadilly & aen 5| 5/0 | Hove Electric Lighting Ord........ WEN 74— 5 0 0 33 ee 
Ord., Speyer Bros. Scrip Certs. .. 9 —10 T x «| «+ st. 43% | Lot W. Elec Lt. & Power ADb, St (red.)| 101 —103 4 7 6 1 R 
10% |t Imperiai 1ramwa ae! eee. 18 —19 | 5 5 8 Mar, Sopi el i| .. | Kalgoorlie Elec. Power&Lig.6%CmPrf.| :2—1 T — 
6% || Do. 6 per Cent. Pref. KEETA 133—141 4 210 | Mar - - 5 7/0 | Kensingtn & Knghtsbdge Ord........ 12 —18 |412 4 - 1 
. ue te 4j per Cent. Debs... 107 —109|4 2 8 E ih. 9 5| 6 Do. 6 per Cent. Ist Pref. . . . 61—7 45 9|Jan,July | -- | 
2/6 | Isle of Thanet Elec. Trams & Lt. 5% PI. 34—4 6 5 0 * zi „Ust |4 Ke .& Kngt bg. Co. & Nottin Hil) 
* 4 Do. 4 per Cent. Deb. Stock TIT 83 —91 1 7 ll ee 0 0 es Co. (Joint Station) 4% oe —_— n) 102 —105 3 16 6 -- 22 | 
14% | Liverpool D Overhead or sala - — 34 —4 8 8 9 Feb, Aug 8| .. | London Electric Supply O 17 d P t 1j 
b Do. 5 per Cent. Pref... enses 19 —103| 415 3) Feb, Aung b| 8/0 | Do. 6 per Cent Pref. . . e|  4$—51 | 5 14 6 .- | 7 
4% (. Do. 4 per Cent. Deb. ... 99 —101 | 819 3 Jan, July | .. | .. st. 47 | Do. 4 per Cent. 1st Mort. Deb,... ro 94 —97 |4 211 u ind ,D 
5/0 | London United Trams. 57, Gum. Pret. 14—11 |410 1 = 1€3 | 104 10| 96 | Metropolitan Electric Sup. Ord. .......| 21 —$2 3 10 7 | April, Oct 213 213 
4% | Do. 4% 1st Mort. Deb. Stock...... 103 —105 | 3 16 4 .. |104 |1023 5 2/3 | Do. 44 per Cent. Cum, Pret....... b)—5à |4 110 Tan. uir 51% fn 
.. | Mersey Con. Ord. Stock. . .. e loci 6 —9 de hse .. | ee q|8t.| 43z| Do. 4$ per Gent. Deb. Stock Ist Mort 108 —112 4 0 4 In, Beo 
Do. 8 per Cent. Perp. Pref. ...... 12 —15 — | St. 882 | Do. 33 per Cent. Mrt. Db. Stock (red. 96 —99 83 10 6 es 7 
Do. 4 per Cent. Perp. Debs. ............ s me.) Im e |o. 100 44% | MidlanaElec.Corp.for P.D. —.— Ob.] 93 —{6 | 418 9 T .. 
Metropolitan — Trams Def .... 1— - d TT ioe 10| 6,0 | Notting Hill Electric Ord.... „ 184—144 | 4 2 9 |March....| -- | 
0/6 | Do. 57 Cum, Pref. ........ eene i— 5 0 0 A i .. [100 4% | Do. 4 per Cent. 1st Mt. Debs.. 100 —103 | 3 18 8 y e 
6% | Montreal St. Kir, St g 57: Mri. Dbe.(1008)| 102—105 | 4 i6 0 ó | s+ [| 4.0 | Oxford Electric Ord. | 54-6 |5 8 4 | March ..| -. | 
^| Do, Sterling 44% Debs.(1922)....... =| 105 —107 | 4 5 0 M | oe st. 4% |t Do. 4% Deb. Stock . .. . . . .. . .. 97 —100 4 0 0 z 
T — 7 — hec 6 per Cent.Cum. Pref.| 1 —2 i Mem. sul d. ou W- Rand É 2 os sstadligsskes 1-1 * 
Potteries A.)Elec.Trams.lstMt.Db.Stk.| 93—102 | 418 1 2 .. | 100 4% Royal Elec., Montreal 4)» 1st Mt. Deb 100 —103 4 f 9 | April, Oct | 
es Electric Traction Ord, ...... 8—9 |511 2 “a | .. |} 5| 96 | St. James’ & Pall Mall Elec. Ord....... 144—151 | 418 7 | Feb, Aug 
"Do. r Cent, Cum. Pref. ........ 9—10 |5 0 Feb, Aug | ..| .. || 53€ | Do. . Cent. Pref. . . . . . . . 8—9 |317 9 Feb, Aug 5i 
Bt.) 44% Do. r Cent. Deb. Stock ........ 101 —104 4 6 7 a .. st.] 3372 Do. er Cent. Deb. Stock (red.) .. 96 —99 |310 6 — = 
T — Lancs. Elec. 7 & Power = ve e 7 2i 5 4/0 gintibanin Markets Electric Sup. Ord.. | 23-3; |6 3 1 " v] sx 
.. | Do. 6% Pref. (£1 paid)... e -- | April,Oct| ..| .. Ist. 47 | Do. 4 per Cent. Deb. Stock ............ 8 —90 |4 9 6 ; - 
* Do. 44% Deb. Stock (100% paid). - .. Jan, July - xA 5 8/0 | South London Electric * c Ord. 39-44 3 10 7 "i 314 4 
8% | Waterloo and City Ord. ees] 89-92 |8 7 11 June, Dee 91 5| 2/6 | Urban Electric Supply Ord. .........00. 4) 5 500 a AM aT 
b| 2/6 | Do. 5% Cum. Pref. .. ...... ..... 4-5 |500 » 2470 43 
b| 7/0 | Westminster Electric Suppl 1 Ord. .....| 124-184 | 5 0 0 | Mar, Sept 134 12 
TELEGRAPHS. 5 2/6 |t Do. 6 per Cent. Cum 6 —6} | 16 11 = 6 |. 
Lea. Dé (ed ELECTRIC MANUFACTURING io. a 
* African Direct Tel. 4 eb. (red.) —161 * | 1 es - T ol oes 
.. | Amazon Telegraph ^ 2 ^ut : - z dem dag; = | 5| 4/0 British Pcie a CablesOrd.| 5 —61 6 8 0 July, Feb| | . 
: Do. 5 per Cent. Deb. 8 bd 2. 2 5| 8/0 m per Cent. Pref........................ 51—0$ |416 0|Jan,July | -- 
ere 46 —49 6 18 0 b, My, Ag N .. | st. 44% | Do. VET. Mort. Deb. (red.) . .. 101 —104 4 6 7 
Bt: 25% Do. Preferred. . . eee 91-93 6 3 6 E. N 928 918 St. 447 Boitish Lum Houst'n4 eia M 101 —108 4 7 5 
St. 2/0 | Do. Deferred . . . . .f. :: 1. e| €h-7 |1 8 7T|EMy AgN| .. | .. ||, 5| 3/0 | British Westinghouse 67 s. 1 8 0 0 
$2 | Commercial Cable Capital MW "AS 170 —190 | 4 4 2 un Ap y, Br Bt.| 4X Do. 4 per Cent. Mort. Deb. Stock" | 85 — 4 10 11 
4% | Do. 4 per Cent. Deb. Stock . .. ..... 98 —95 |4 2 6 In Ap. y, 95 |94 9| .. | Brush Electrical Engineering ............ 1—1 de 
5/0 | Cuba Submarine Ord. . . ... ... . .. .. 64—7à |3 0 0| Feb, Aug 2/2/44 | Do. 6 per Cent. Pref. Non-Cum. . i—14 |912 0 
10|10/0 Do. Preference 10 per Gent. esne| 185-18 6 B-0 Feb Aug | .. Ist. 447| Do. 43 per Cent. Perp. Ist Deb. Stock 96 —99 | 4 10 11 
5| 2/0 | Direct Spanish Ord................ . - 241—34 5 14 4 April, Oct| .. St. 44% | Do. Perpetual 2nd Deb. Stock. 71 —76 5 18 4 
b 5/0 | Do. 10 per Cent. Cum. Prei. 7 —8 6 5 0 April Oct 5 5| 7/6 | Callender's Cable Con. Ord. ......... 94—104} | 5 14 8 
44%| Do. 44 per Cent. Deb. . . . .. 98441015, 4 9 2 Jan, July x $ 5| 2/6 Do. 5 per Cent. Cum. Pref... 6)—53 | 4 611 
Direct United States Cable ............... —104 |'6 4 0 Ja, A. Jy,0| 10} | .. St. 44% Do. 4j per Cent. 1st Mort. Debs. (rd. 101 —105 4 5 8 
100 44% | Direct West India Cable 44% Rg. Db. ae) 4 —101|4 9 2 In, bad : * 1| 9?d.| Castner-Kellner Alkali Co. (fully paid) &—3 617 2 
Eastern Ordinary . . . . .. . . . . 126 180 |'5 7 0 Ja ApjJJy,O|131 120 [St. 44% | Do. 44% let Mort. Deb. (red.) .... 88 —93 | 414 9 
St. 17/86 | Do. 84 per Cent. Pret. Stock ........... 86 —89 8 18 6 Ja Ap,Jy,O| £8} | 87 1| 1/23 | Chadburn’s (Ship) Telegraph Ord. . i |800 
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AN interesting report on Mines and Quarries by Mr. HENRY 
HALL, Inspector of Mines for the Liverpool and North Wales 
District, has just been issued by the Home Office. It consists 
mostly of statistics and details relating to accidents which 
occurred during the year 1903, and it is pleasing to note that 
none of these have been attributed to electricity. Mr. HALL 
says that the use of electricity is making rapid progress and 
headway for hauling, pumping and coal-cutting, and it is its 
adaptation to the last-named work which will have to be 
carefully watched and its dangers adequately guarded against. 
He calls attention to the fact that with the ordinary motor 
for coal cutting a good deal of sparking takes place 
when the machine meets with unequal resistanees, for 
instance, when the cutting tools come in contact with hard 
substances, such as iron pyrites; and these sparks would no 
doubt ignite fire-damp if it happened to be present." 
the opinion that it would be exceedingly difficult to keep an 
enclosed motor sufficiently cool to allow of it doing its work 
properly, and if this be the case, — which we take leave to 
doubt,—it seems that there is nothing for it but to abandon 
the idea of using continuous-current machines in fiery mines 
and devote attention exclusively to induction motors. 


He is of 


IN spite of the great advances which are being made in 
coal cutting by machinery, it appears that coal so obtained 
still forms but a very small part of the whole production, 
only about half-a million tons, or 3 per cent., being got in 
this way. These figures refer, of course, to Mr. HALL’s district, 
in which there are now about 80 machines at work, out of 
which only five or six are driven electrically, the remainder 
being operated by compressed air. Each machine produces, 
on the average, about 7,000 tons annually, an amount equal to 
the output of seven or eight miners. Regarding electrical coal- 
cutters, it is somewhat disappointing to learn that Mr. HALL 
thinks that they will not result in any great economy, but in 
this opinion he is not supported by many colliery experts. He 
adds that there are several seams in Lancashire where machine 
cutters might pay, and where they are being tried, but faulty 
ground and soft friable roofs make their general use even in 
these seams sometimes impracticable. Their only chance is 
in thin hard seams, where the colliers’ “ getting ” price is very 
high, or in seams where the machine can do the holing in the 
under-clay and thus add substantially to the percentage of 


round coal. 
— — 


Mr. HALL appears, however, to have overlooked the fact 
that the efficiency of a coal-cutting machine is not to be rated 
by merely comparing its output with that of a given number 
of men, as far as actual working cost is concerned. It is a fact 
that, under certain conditions, the output of a colliery may be 
at least doubled by substituting coal-cutting machinery for 
manual labour, and this point is of the greatest possible 
importance when considering standing charges, which are 
often exceedingly heavy. Besides, it is rather early yet to 
draw conclusions as to the ultimate success or failure of 
coal cutting by electricity, owing to its having been adopted 
so recently and the more or less imperfect conditions govern- 
ing its present working. There has always been opposition 
to the introduction of labour-saving machinery, and electric 
coal-cutters have, unfortunately, enjoyed no exception to the 
rule, but this opposition is by no means insuperable, and will 
doubtless soon die out. When once electricity is adopted as 
the only means of conveying energy in collieries, then the 
coal-cutting machinery, if worked on a properly-organised 
system, will form an integral part of the whole plant, and not 
until then will it be possible to determine its true value. 


—9—— 


AN important statement was made by Sir HENRY FOWLER, 
M.P., presiding at the ordinary general meeting of the National 
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Telephone Co., which took place last Friday. It will be 
remembered that, by giving notice to the company not later 
than June 30th last, the Government would have had the 
power of compulsorily acquiring the company’s undertaking 
as from December 31st, but, in spite of certain negotiations 
having been carried on, the notice was not given. However, 
the negotiations referred to by the Postmaster-General on 
June 16th are still proceeding, and from Sir HENRY FOWLER'S 
remarks it is possible that the transfer will take place by 
agreement, at no distant date. Naturally, no details were 
given, as matters have not reached a sufficiently advanced 
stage, but it is at least satisfactory to know that the question 
has not been dropped, and it may therefore be hoped that 
State control of telephony will soon be a fait accompli. 


d 


ALTHOUGH it has been known in a general way for a long 
time that the electrical resistance of iron increases with the 
amount of impurities it contains, and particularly with the 
percentage of manganese, yet Mr. J. A. CAPP’s article on this 
very timely subject is of considerable value inasmuch as his 
figures indicate clearly to what extent the resistance of iron 
depends upon the variousimpurities. This information cannot 
fail to be of considerable use, both to the steel maker and to 
the engineer who has to draw up specifications for third-rails. 
In cases where the third-rail has to be specially ordered, the 
rectangular cross-section of rail proposed by Mr. POTTER offers 
advantages as far as cheapness and convenience are concerned. 
At the present time, however, it is more usual for steam 
railways to be adapted to electrical working than for entirely 
new electric railways to be constructed, and considerable 
economy is sometimes effected by using old track rails for the 
conductor or third.rail. The high resistance of these old track 
rails is frequently of minor importance, since the deficiency in 
this respect is, as a rule, compensated for by large cross- 
section. It is only in the case of a large amount of traffic, 
calculable beforehand from the technical and commercial data, 
that it would be advisable for economical reasons to substitute 
specially rolled rails. 

THE curious business methods of the London County Council 
are instanced by a joint report which has recently been issued 
by the Finance and General Purposes Committees. It appears 
that the Finance Committee has been deliberating for some 


time on the enormous capital expenditure for which the | 


Council has become liable, and it has been deemed expedient 
that the Councillors should be kept better informed of the 
extent of the Councils capital commitments. Between them 
the two Committees have evolved a scheme under which 
each Committee shall, before February lst in each year, 
prepare estimates of the capital expenditure during the 
financial year and the following six months respectively. 
The various reports will then be considered by the Finance 
Committee, who will allow a margin for contingencies, 
and the anticipated total will subsequently be placed before 
the Council. But there is also to be given an estimate of 
what it is anticipated will have to be loaned to various local 
authorities. If the estimates, on coming before the Council, 
are approved, they will be inserted in the Money Bill for 


This proposal is certainly a sensible one, 
although it will probably prove by no means easy of execu- 
tion, while the estimates are almost sure to be fairly 
wide of the mark. In addition to this suggestion of new 
procedure, however, the report recommends that in the 
case of contracts for works exceeding £100,000, the contracts 
are not to be signed by the Council until the terms of payment 
have been investigated and approved by the Finance Com- 
mittee. Also when any Committee proposes the expenditure 
of more than £50,000, it must discuss matters with the 
Finance Committee before bringing proposals to the Council. 
Finally, half-yearly returns of the Council's commitments on 
capital account for all departments are to be prepared by the 
Finance Committee, who will also submit to the Council a 
similar statement every year. Thus it is hoped that an 
approximate idea of the financial position will be available 
before fresh ventures are attempted. 


the ensuing year. 


— 


THROUGHOUT the numerous discussions which have taken 
place in Parliamentary Committee rooms concerning the equity 
of the “ Bermondsey ” clause, it has always been maintained 
by the champions of municipal trading that the object of the 
gas companies was, and the effect of the clause would be, to 
prevent the extension of an electrical undertaking by making 
consumers afraid to adopt electric light with the possi- 
bility of an annual increase in the price hanging over their 
heads. This view is held by the Ilford Urban District Council 
so far as to induce them to abandon an application for free 
wiring powers in respect of which the House of Lords Com- 
mittee imposed the ** Bermondsey ” clause, more or less in its 
original form. But we venture to think that this state of 
affairs need only hold good for this session, because the clause 
inserted by the House of Lords Committee in the Ilford Bill 
was prior to the one drafted by the Duke of Northumberland 
which is much less oppressive—if, indeed, it is oppresive at all— 
and which is being regarded as a more valuable precedent in 
view of the reasons given by the Duke of Northumberland 
for propounding his modification of the original clause. In 
fact, promoters of electrical undertakings might almost concede 
the latter clause to the gas companies without any misgivings 
in order to save the expense of an opposition. 


—— 


ON another page of this issue will be found a brief descrip- 
tion of the new system of electric tramways in the North of 
London opened to the public last Friday. It will be seen 
from the map which we reproduce that the area to be served is 
a very large one, although the total route miles do not reach so 
large a figure as that of the South London tramways. Of 
course, the two undertakings differ in several points, the chief 
being that the system worked by the Metropolitan Electric 
Tramways Co. follows standard overhead practice. Another 
point is that the company do not generate their own energy, 
but they obtain a supply “in bulk” from the Brimsdown 
station of the North Metropolitan Electrical Power Supply Co. 
It is interesting to observe that current is generated there at 
11,000 volts, which is the highest voltage used for supply to 
tramways in this country. 
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Pacific Cable Conference.—This conference, which was to 
have been held in London during July, has, we learn on good 
authority, been postponed until November, at the request of 
the Government of Canada. 

Personal.—According to Nature, the Paris Academy of 
Sciences has awarded the Lecomte prize of 50,000fr. for the most 
interesting work in physical .sience to Prof. Blondlot for his 
researches on the n-rays. 

Opening of the Derby Corporation Tramways.—The official 
opening of the Derby Corporation tramways took place on 
Wednesday. A full illustrated description of the combined 
lighting and tramways undertaking at Derby appeared in our 
issues for June 10th and 17th. 


Cable Interruptions. Date of Interruption. 
Dominica—Martinique ................ esee May 9, 1902 
Bt. Lucia—Martinique ..... o TRE E May 9,1902 
Cayenne—Pinheiros ................ eee Aug. 18, 1902 

i~Issa (Yemer)—Crmaran .............. Oct. 22, 1902 
Tarifa—Tangier ........... ibs Caan wae eau Jan. 18, 1904 
Cayenne —Paramaribbte ooo July 13, 1904 
Assab—Masso wann July 26, 1904 


The Raworth Regenerative System of Tramcar Control. — 
A. demonstration of this system was given on the Gravesend 
and Northfleet Electric Tramways, by permission of the 
directors, on Wednesday. By means of an ammeter with a 
middle zero scale, regenerative effects were observed in slow- 
ing down to take the points on entering passing places, &c. ; 
the various braking and regenerative effects were also clearly 
and forcibly demonstrated when the car descended a gradient 
of lin 11. The car was of a pattern designed by Mr. J. S. 
Raworth, and known as a “one-man” car, owing to the fact 
that only a driver is required for its operation. Details of 
experiments similar to those carried out at Gravesend were 
described in The Electrician, Vol. LL, p. 526, and the “ one- 
man " car was illustrated on p. 885 of the same volume. Mr. 
Raworth's patents covering his regenerative control system 
were dealt with on p. 46 of our issue of April 29th. 


British Association.—The following programme of Papers 
has been arranged for reading before Section G (Engineering) 
at the forthcoming Cambridge meeting, but is subject to altera- 
tions and additions :—TZhursduy, August 18th.—11:30 a.m., 
address by the Hon. C. A. Parsons, President of the Section; 
2 p.m., lecture by Mrs. Ayrton, The Origin of Sand Ripples.” 
Friday, August 19th.—Mr. C. Dugald Clerk, “The Internal 
Combustion Motor in Britain”; Prof. B. Hopkinson, “Some 
Tests on small Gas Engines.” To be followed by a general 
discussion. Monday, August 22nd.—Mr. C. H. Merz, “The 
Use of Electricity on the North-Eastern Railway and on Tyne- 
side; Mr. A. A. C. Swinton, “Electricity from Water Power“; 
Mr. W. M. Mordey and Mr. A. G. Hansard, “Energy Losses 
in Magnetising Iron”; Prof. J. A. Fleming, “Large Bulb 
Incandescent Lamps as Secondary Standards of Light.” 
Tuesday, August 23rd.—Major Sir Hanbury Brown, K.C.M.G., 
«The Control of the Nile"; Mr. J. H. Wicksteed, A Uni- 
versal Testing Machine of 300 tons for full-sized Members of 
Structures”; Mr. S. Cowper-Coles, “A New Process for 
applying Zinc to Metallic Surfaces”; Mr. J. W. Hayward, 
The Effects of Receiver Drop in a Compound Engine." 


Opening of the Northampton Corporation Tramways.— 
The Northampton Corporation tramways were opened to the 
public on Thursday last week by the Mayor. The system was 
authorised in 1901 by a provisional order granted by the 
Board of Trade under the Tramway Act of 1870. The total 
mileage is 9 miles of single track and 54 miles double track 
of 3ft. 6in. gauge. Ordinary overhead equipment has been 
adopted with side arms and span wires. The rails are of the 
girder type weighing 90lb. per yard, and the feeders, which 
are laid under the footpaths in Sykes conduits, are of 0:2 sq. in. 
and 0°6 sq. in sections. Twenty double-deck single-truck cars 
have been ordered, each having a seating capacity of 45 

sengers and equipped with hand, slipper and electric 
braka The Corporation have erected their own power station 
in conjunction with a refuse destructor, but the lighting of the 
town is at present carried out by the Northampton Electric 
Light and Power Co. The Corporation power station contains 
two Lancashire boilers, having a total evaporative capacity of 


26, 000lb. per hour, which supply steam to three Willans- 
International Electrical Engineering Co.’s sets, which have a 
total capacity of 550kw. There is also a 360-ampere battery 
working in conjunction with reversible boosters. Mr. A. 
Fidler has acted as consulting engineer and Mr. Gottschalk is 
the manager of the system. 


City and Guilds of London Institute.—At a 1 of the 
Council of the City and Guilds of London Institute held on 
Monday afternoon, the diploma of “ Associate of the City and 
Guilds Institute” was awarded to the following matriculated 
third-year students of the Central Technical College who have 
completed a full course of instruction as prescribed by the 
Council :— | 

Civil and Mechanical Engineering.—H. D. Creedy (Siemens medal), 
J. M. de Artola Soruco, W. G. Banister, A. A. Barnes, G. A. Beggs, F. S. 
Bond, L. J. G. Bowers, S. Bowen, A. Carmichael, E. M. Cory, O. C. 
-Daniell, J. A. V. Dupré, S. S. Elliott, T. G. Garforth, C. W. Gibbs, G. R. 
Griffin, H. R. Liebstein, N. N. Maas, F. Neuhaus, H. A. Newton, R. H. 
Osler, R. Peters, E. F. R. Pole, R. B. Robinson, W. S. Strachan, A. H. 
Street, O. H. Teulon, O. W. Thomas, S. M. Udale, A. E. M. Van der Meersch, 
R. F. Vogel, E. G. Walker, F. E. Walker, H.J. Wheaton, H. H. Wilder, J. W. 
Wooding. Electrical Engineering.—H. W. Purle (Siemens medal and 
premium), A. M. Beale, A. Cunnington, C. H. Davidson, O. I. Davis, 
C. F. Edwin, E. Fisher, C. J. Guttmann, R. A. Harris, M. Hayashi, 
H. W. Kefford, W. C. C. Langdon, H. O. Lott, W. H. Lowe, C. B. R. 
Merton, C. J. C. Moon, A. R. Palmer, L. M. Rampal, L. I. Solomon, 
T. D. W. Weston, J. L. Wilson. Chemistry.—P. S. Arup, T. R. Lucas, 
Miss M. N. Reid, R. W. Tonkin. | 
In addition to the above, certificates have been awarded to 
32 matriculated third-year students who have completed a full 
course of instruction at the Central Technical College and to 
61 students who have completed a full course of instruction at 


the Technical College, Finsbury. 


Society of Engineers.—A visit was made by the president 
(Mr. D. B. Butler) and members of the Society of Engineers 
on Wednesday to the shipbuilding and engineering works of 
Messrs. Yarrow & Co. at Poplar, where they witnessed the 
building and engining of light-draught high-speed craft of all 
kinds, notably torpedo boats, destroyers and light-draught 
gunboats. Electrical driving has been adopted in the works, 
the main motive power being supplied by three Belliss and 
Morcom compound-condensing engines, which drive three 
Parker dynamos direct, each dynamo being capable of an out- 
put of 430 amperes at 210 volts. Steam is supplied by three 
Lancashire boilers. Over the boiler house is a cast-iron tank, in 
which is a Ledward evaporative condenser. The drainage from 
the main roofs is collected in the tank and is used for condensing 
purposes, an economy in the use of the town water thus being 
effected. Most of the machine tools in the various shops are ofthe 
latest pattern and are placed in groups, each lineof shafting being 
driven by its own motor. The shafting is 3in. in diameter and 
runs at 140 revs. per min. Larger machines, which are not con- 
tinuously at work, are driven by independent motors. The shops 
are fitted throughout with electric travelling cranes made by 
Messrs. Adamson. The air-compressing machinery is also driven 
electrically, a very complete pneumatic system being laid down 
throughout the works. There are arrangements for delivering 
compressed air on board vessels in course of construction on 
the river bank. The principal tools are fitted with pneumatic 
hoists. There is also a complete installation of hydraulic plant 
which has been specially designed for the construction of the 
Yarrow watertube boiler. Electric lighting is partially used 
in the establishment, the current being produced by the same 
dynamos that supply power; the circuits, however, are kept 
separate. The shops are all heated by steam which is taken 
from the main boilers, and the various departments are all 
in telephonic communication. These new works which give 
employment to about 1,200 men, are of such capacity and so 
advantageously arranged that Messrs. Yarrow are enabled to 
carry out on the same premises nearly the whole of the opera- 
tions connected with the building and engining of the vessels 
they construct. The whole of the plant and machinery is of 
the newest type and so laid down and arranged that they 
afford every facility for convenience in the execution of work 
and punctuality in its delivery. 

Visit of the Glasgow University Engineering Society to 


Germany.—The members of the Glasgow University Engi- 
neering Society, accompanied by some 15 members of the 
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greater, and the cost of maintenance less on account of the 
smaller strains to which poles, cross-arms, pins and insulators 
are subjected. On account of its peculiar nature, aluminium 
retains for years some of the grease used in drawing, and this 
grease prevents any great amount of sleet from forming upon 
it. This fact has been noted often enough to be well established. 
To balance the advantages cited there are the following dis- 
advantages :—Difficulty in making joints, greater sag due to 
larger coefficient of expansion, and insufficient strength of 
conductors of the sizes used for telephone and telegraph wires. 
The difficulty of soldering aluminium is well known, and, 
while it can be done, the operation in the majority of cases 1s 
attended with so much difficulty that unsoldered joints are 
preferable. For joining aluminium wires smaller than No. 0000 
B. and S. gauge, the two ends are inserted into a piece of 
flattened tube and the tube given 24 twists oy means of two 
pairs of ordinary wire connectors. This makes a perfectly 
satisfactory joint of low resistance and as strong as the wire 
joined. Larger sizes are conveniently joined by means of the 
ordinary dovetail cable splice; by means of terminals com- 
pressed on the ends of the cables at the factory, these terminals 
being threaded and thus adapted to be united in the field by a 
threaded stud, or by inserting the ends to be joined into a cast 
sleeve and compressing the sleeve between dies in a small port- 
able press. The sag of aluminium conductors is somewhat 
greater than that of copper in hot weather. It is not so much 
greater as might be expected, however, because the lower 
modulus of elasticity of aluminium causes it to contract more 
as the strain is relieved from it and because the weight of 
aluminium, for equal areas, is only three-tenths that of ae 
while the strength of it is two-thirds that of copper. his 
causes aluminium to start with a smaller minimum sag than 
copper. One curious result of this is that whereas aluminium 
will have a maximum sag of 3in. or 4in. more than copper in 

a 100ft. span, it will have actually a smaller maximum sag in 

a 1,000ft. span, for while the span moves farther or deflects 
more rapidly than copper for a given temperature change, 1t 
starts with so much smaller sag at low temperature that 1t 
never overhauls the copper when long spans are used. On 
this account and that of its small weight, it would seem to be 
the best material for long span work. The use of a reliable 
dynamometer for stringing K EE wire is strongly recom- 
mended. The smallest size of aluminium which it would be 
advisable to use in pole line work is No. 4 B. and S. gauge, 
which has a breaking strength of about 1,000lb., which is 
the minimum strength that should be allowed in any con- 
ductor on a pole line. Aluminium is not readily oxidisable, 
and the greater number of mineral acids seem to have no 
chemical effect upon it, but chlorine in any of its unstable 
combinations is more or less detrimental to it, particularly 
where the conductors are exposed to sea air or where they 
are installed within the vicinity of certain chemical works. 
The writer tested some aluminium conductors for cross-section, 
tensile strength, torsion and resistance, and found the results 
given in the table below :— 


University College (London) Engineering Society, have just 
returned from a 10 days’ trip to Germany, in the course of 
which they have visited the chief engineering works and 
shipbuilding yards in Hamburg, Kiel, Berlin and Stettin. 
The party, numbering 72 in all, included the Presidents, 
Dr. Henderson, from Glasgow University, and Prof. J. D. 
Cormack, from University College, London. On arrival in 
Hamburg on July 15th, the party proceeded at once to visit 
the yard of Messrs. Blohm and Voss, where the floating docks 
and power station were of particular interest. A tour round 
the harbour followed, and in the evening the party moved on 
to Kiel. The following day was spent in visiting the Imperial 
and the Germania shipbuilding yards. The forenoon was 
devoted to the former, and, thanks to the courtesy of the 
authorities and the chief constructors, who conducted the party, 
the visit proved an exceptionally interesting and instructive one. 
A thorough inspection was made of the warships ** Barbarossa 
and “ Roon,” of which the former is undergoing repairs and the 
latter is in course of construction. In the afternoon the visit to 
the Germania yard proved not less interesting, the admirable 
modern equipments of the yard and the forethought of 
Messrs. Krupp for the welfare of their workmen presenting 
many striking features. In the course of the evening a number 
of the members paid a visit to Holtenau in the launch lent 
by the directors of the Imperial yard. On Sunday afternoon 
the party proceeded to Berlin, where the next few days were 
spent. On Monday, a visit was paid to the Technical High 
School at Charlottenburg and the experimental tank in con- 
nection with it. Geheimrath Flamm conducted the visit and 
afterwards joined the party at lunch in the students’ restau- 
rant. A most interesting afternoon was spent in the 
machine tool works of Messrs. Ludwig Loewe. On Tues- 
day, the majority of the party visited the Berlin estab- 
lishments of the Allgemeine Elektricitiits-Gesellschaft and of 
the Berliner Maschinenbau-Actien-Gesellschaft, lack of time 
only preventing them from extending their visit to the new 
locomotive works of the latter firm at Wildau. The remainder 
of the party spent the day in Stettin, where they were enter- 
tained to lunch by the famous Vulcan Company, and afterwards 
shown over the yard. The forenoon of Wednesday was spent 
in the cable works of Messrs. Siemens and Halske, which are 
situated at the Nonnendamm, not far from Charlottenburg. 
The members were entertained to lunch by the firm at the 
Berlin Club, and afterwards paid a visit to the highly interest- 
ing works of Messrs. A. Borsig at Tegei. Thursday having 
been reserved for sight-seeing, the party spent the day visiting 
the palaces and parks in which the historic town of Potsdam 
abounds. On Friday morning a visit to the optical works of 
Messrs. Goerz concluded the programme, and the party started 
on theirreturn journey, some via Hamburgand Leith to Glasgow, 
and the rest directto London. Allmembersof the party arehighly 
satisfied with the result of their trip and speak in the warmest 
terms of the kindness and courtesy with which they were 
received in all the places they visited. At the farewell supper 
a presentation was made to Mr. Hans A. Reincke, the honorary 
secretary of the Glasgow University Engineering Society, who 


made all the arrangements, and to whom the success of the | Approx, | No. of e Twists Breaking khan per LOQ0ft, 
visit was largely attributed, by the members of the party. gauge. strands. Se Pa. | in Ein. | pergo in, | in6in. | at 75°F. 
Aluminium Oonductors—In the course of a Paper on e — — 
aluminium conductors, recently read before the Canadian | 000 7 7B. & S. 21 29, 100lb. 2 o 
Electrical Association at Hamilton, Mr. Roderick J. Parke 8 ; BE F EIE $i 0-262 
gave the following data and comparative figures with regard eni j CCT 
to commercial aluminium and commercial copper of sizes pn : 
à J ^ TM . ] l . . ; nt 
commonly. used in practice, the copper being hard drawn :— As aluminiumis one-quarter greater in diameter than sa an : 
Aluminium. Copper. copper, it is evident that the self-induction of the line will bet 
Specific gravitĩyͤVyͤpzau h 2:68 .. 8:93 same when the aluminium wires are separated 25 per cent. more 
5 1 1 D z 3 than the copper wires. The static capacity of the aluminium ues 
ensile strength (per square inch) .. ,000 .. ; f ; er wit 
Coefficient of linear expansion 0:0000128 .. 0:0000093 be app roximately 5 per cent. greater 15 sag E 1105 nc same 
Coefficient of temperature resistance 0:00114 .. 000117 the Same spacing. The skin effect will be exactly 
Modulus of elasticity. 9,000,000 .. 14,000,000 with either of the two metals, since the effect of the greater 
Cross-section for equal resistance. 1556 .. 1 diameter of the aluminium is exactly offset by its greater specific 
Diameter for equal resistance 1 : resistance in making the calculations for the per cent. increase 
Weight for equal resistance ........ 0:47 .. 1 ae All icu Tc E ess sufficient 
Tensile strength for equal resistance 0:96 .. 1 of resistance. : practica transmission mes posses . 
Price for equal co. 2:13 .. 1 excess of self-induction over capacity to cause a slight lag in 
Rate of temperature change (resistance) 1:00 .. 1 alternating currents, and the power-factor over an aluminium 


line would, therefore, be slightly better than that over a copper 


The cost of transportation and erection of aluminium conduc- 
line on account of the smaller self-inductionand greater capacity. 


tors is less than that of copper ; the durability of the line is 
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ELECTRICAL ENGINEERING IN SOUTH AFRICA. 


BY JOHN ROBERTS. 
(Borough Electrical Engineer, Durban. ) 


A short account of the work done in South Africa, more 
especially relating to the municipal undertaking in Durban, 
Natal, may be of interest to those engaged in the same kind 
of work in England, including users, manufacturers and sup- 
pliers of plant. 

While in England gas is a most formidable rival of electric 
lighting, in new countries electricity easily outdistances gas 
both in cost and efficiency, and the reason is that the former 
can be so much more easily and cheaply distributed by the 
use of overhead mains throughout the great areas which 
usually obtain in colonial towns. In addition, the cost of 
production of current may generally be taken at not more than 
twice English figures, but gas cannot be manufactured for less 
than three to five times English cost. Owing, also, to the 
fact that coal is somewhat poor and by-products cannot be 
Bar! two of at payable prices, its quality is by no means good. 

lectricity is, therefore, generally much used in South 
African towns where central stations are in operation. Its 
scope would be immensely increased if heating and ‘cooking 
by electricity were a commercial success. Domestic cookery 
in South Africa is so troublesome, on account of the hot 
climate and the ever-present and world-wide domestic servant 
difficulty, that I believe a supply of gas distributed for this 
only would pay were it not for the cost of distribution. 

The problem before municipalities in South Africa is to 
supply electricity as a necessity of life, and not, as in England, 
as a luxury for the rich, for I think it will be admitted that 
in this country electricity cannot yet be said to be the poor 
man’s light. In Durban, with a population of about 65,000, 
there are about 2,400 consumers. Judged by English 
standards, this is a good proportion ; but even here it has not 
got down to the poorer classes. It is the writer's aim to bring 
it within the reach of everyone, and in this brief article are 
shown the means which are being tried. 

At the outset it should be explained that work is not 

carried out strictly according to Board of Trade rules. For 
instance, overhead wires are used freely, an isolated consumer 
a long distance from the mains is not guaranteed very close 
pressure regulation and elaborate records are not always kept. 
At the same time, the anxiety to avoid expensive compensation 
claims for accident to life and limb causes supply authorities to 
take precautions which even the English Board of Trade do not 
enforce. For example, every electric light and tramway pole 
is thoroughly earthed—at any rate, in Durban. It is carried 
out in a cheap and simple manner, and has proved of great 
service in regard to reliability and safety. In fact, it is my 
opinion that, while a supply company should be bound by 
certain regulations as to the appearance of work erected in 
public thoroughfares, ordinary business considerations will 
make it avoid accident and provide regular supply. 

Production of Power.—Dynamos in South Africa must be 
driven by engines; there is no water power available. With 
the exception of the Victoria Falls on the Zambesi, none can 
be relied on to give a reasonable amount of power throughout 
the year. In most towns the question of a water supply for 
steam is a serious one. Where a public supply is obtainable 
the water is generally of good quality, but its cost is always 
high. The lowest price I know of is in Durban, where it is 
sold for industrial purposes for about 2s. per 1,000 gallons. 
In large plants every means must be taken to economise this 
Item, and, further, the supply often being precarious, large 
storage tanks must be used and provision made for at least a 
24 hours' supply. 

As the quality of the water is usually good, it has been the 
writers experience that water-tube boilers are the best. In 
Johannesburg, however, where water is bad, they give trouble 
if not properly looked after, and the Lancashire form would, I 
believe, be popular if the cost and difficulties of transport did 
not frequently make its installation impossible. It has been 
the writer's experience that a water-tube boiler of good design 
is cheaper to maintain and less liable to cause trouble than a 
large cylindrical boiler, in view of the less highly skilled and 
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less experienced labour normally available. This is more 
marked in electric plants, where boilers are being constantl 
taken in and out of service at irregular intervals. For small 
plants, where, for instance, each unit does not exceed 100 H.P., 
the water-tube boiler is not suitable, and greater efficiency can 
be obtained from the locomotive type. The loss of efficiency 
from brickwork, even at its best, puts the former type, when 
of small sizes, quite out of count. I could quote very respec- 
table figures indeed of coal consumption obtained in small 
electric fight plants using locomotive-type boilers. The Scotch 
marine type would be better still for these conditions if it were 
not for the fact that its large diameter causes trouble from 
straining when taken carelessly in and out of service. 
To epitomise: I believe that for large plants the water-tube 
boiler is the best, except perhaps on the goldfields where water 
is bad. If, however, proper water softening and purifying 
plants are put down this difficulty will probably be eliminated, 
and the water-tube boiler will have a great and successful 
career before it in the Transvaal. 
Few remarks are necessary with regard to steam engines. 
English practice in direct coupling has, perhaps, been some- 
what slavishly followed down to the lowest sizes. Should oil 
ever be imported in bulk at low prices, the oil engine will do 
well, The writer is aware of a number of situations where 
about 100 H.P. to 200 H.P. is required, and both coal and water 
being difficult to obtain, a cheap oil-driven electric generator 
would command earnest attention. 
In the larger electric generating plants in the country, the 
enerating units are very similar to those in English works. 
he installation of steam turbines is being considered, but I 
believe that engineers will do well not to be hasty in installing 
machines of this class. I believe they will never be very suc- 
cessful in South Africa on account of the water difficulty, and 
that it will be too expensive to produce the very high vacuum 
necessary for economy. Attention will I believe, be more 
profitably spent on the gas engine. The consulting engineers 
to the Johannesburg municipality have chosen such machines 
for the new electric station, and their example will be followed 
if the experiment is successful. Their decision was bold, but 
local opinion amongst engineers is growing in favour of the 
innovation. I believe that such a gas-electric works will 
pee of great convenience and utility for municipal supply. 

he following are the possibilities of such a combined system :— 

1, Gas would be manufactured outside the town radius altogether. 

2. No water is wanted except in small quantities, and the site of the 
works can be chosen quite independently of the proximity of river or sea. 

8. Both gas and electrical energy would be distributed. 

4. Current would be distributed for lighting, for small motors and for 
larger motors where the advantages of electric control are required, such 
as lifts, printing presses, &c. 

5. Gas would be distributed for heating and for large engines. 

6. All complication of high-tension distribution is obviated, as gas 
would be delivered to gas engine sub-stations where low-tension current 


would be generated directly. 
7. Power at £d. a horse-power-hour and current at 2d. a unit. 


If ever a gas turbine is invented to reduce the size of the sub- 
station plant such a system is bound to come. It may remain 
for South Africa to show it can be done. 


Condensing Apparatus.—As will be gathered from the 
remarks on the water question, the type of condensing plant 
must be chosen after a careful study of conditions. There are 
some situations in which I would not recommend the use of 
such apparatus at all, though these are rare. In small electric 
plants adjoining collieries, where we have the conditions of 
cheap coal, scarcity of water and few daily hours of running, 
the expense of operating the condensing plant for the short 
time it is wanted is not, in my opinion, worth the saving of 
coal effected by its use. To make such a small electric light 
plant pay, the wages for repairs and skilled attendance must 
be cut down, and there is no other part of the entire plant 
likely to increase these items so much. Where water for 
boiler-feeding is good, but no condensing supply available, no 
condensing plant is so reliable as jet condensers with cooling 
towers. A certain amount of water must, of course, be con- 
stantly added to the system to make up for evaporation from 


the towers, and this should be added in the form of boiler-feed, 


and all complications and possible troubles due to using con- 


590 


THE ELECTRICIAN, JULY 29, 1904. 


densed water charged with oil are eliminated. The steam 
from the auxiliaries should be used to heat the feed water. 

Regarding cooling towers, it is not generally possible to use 
natural draught, except during hours of light load, when pro- 
vision should be made in the casing of the towers to effect this 
and so avoid the loss of power entailed by running fans 
continuously. I believe the barometric form of condenser is 
good. Surface condensers are chiefly used on the goldfields, 
on account of the bad quality of the water there. 

In this connection I would like to mention that very good 
results have been obtained in the old station of the Durban 
Corporation by using sewage for condensing purposes, and this 
method is quite worth consideration under certain circumstances. 
For the past six years sewage has been pumped through ejector 
condensers, and engines aggregating 700 H.P. have relied on 
this means for a vacuum. Solid matter gives no trouble as it 
is all broken up in the centrifugal pumps. The vacuum was 
not very high, but would have been all right if an air pump 
had been added. The sewage got rather hot sometimes, but 
this was not important as it was discharged direct into the sea. 
The result has been a saving of thousands of pounds, as the 
only other way of obtaining condensing water entailed great 
expense. I should mention that the old station was a combined 
electric lighting and sewage pumping works. 


Method of Distribution. A more serious question than that 
of choice of generating plant is the choice of a distribution 
system, and the success of the scheme greatly depends on the 
intelligence with which conditions are gauged. Owing to the 
scattered nature of the load, it is rare that a simple continuous- 
current supply may be adopted. In this case a three-wire 
440 or 480-volt network should be used. Generally such 
plants are not of more than 200kw. in three generating units. 
I do not think balancers should be put in. It is simpler to 
split each generator into two of 220 or 240 volts each, and the 
slightly increased capital cost on dynamos is more than offset 
by the saving of balancers and switchboard complications ; 
very simple operation and easy regulation of circuits is also 
obtained. The question of batteries must be considered in 
this connection and I do not recommend them for the con- 
ditions. The amount of day load obtainable in a small 
colonial town is so small that it is more profitable not to run 
the plant during the hours of daylight at all. If the attempt 
is made to encourage a day load the result will be loss, I am 
convinced. Itshould be explained that dull weather, fogs, &c., 
practically do not exist. In a station such as I have suggested 
operation requires no highly trained labour. Introduce 
batteries and it is a different matter altogether. 

So much for plants of very small size. In the larger towns 
continuous current is unsuitable unless a mixed system is 
adopted—viz., direct current for the centre of the town and 
alternating for the suburbs. I do not think even this is satis- 
factory. The reason for adopting continuous current at all is on 
account of motor supply, but while it is comparatively easy to 
define the limits of the motive power area when the supply is 
commenced, colonial towns have a suprising and most unpleasant 
habit of spreading themselves out in unlikely directions and I 
am quite sure that in a very few yearsthe dividing line between 
the continuous and alternating areas will prove to be quite in 
the wrong place. Moreover the manufacturing districts are apt 
to be a long way from the centre of the town, and it is there 
that continuous current is chiefly wanted. 

It may be taken, therefore, that a continuous-current 
supply is not consistent with economy in mains and flexibility 
for unexpected extensions. I do not seriously entertain a 
three-phase high-tension scheme with rotaries to feed continuous- 
current networks. I wish nothing worse for anyone who tries 
to cover a large and quickly growing town with continuous- 
current by this means than that he shall run it and keep 
pace with the demand for five years after he instals it. A 
system must be adopted which is cheap in mains, easy to 
operate—with no moving machinery in sub-stations—simple to 
extend to any reasonable distance in any direction, and capable 
of supplying in a fairly efficient manner a motive power 
1 in any part of the district. Two or three-phase 
alternating current is, of course, without any rival for such 
conditions, and, if anything, I think two-phase is best. 


One important advantage it possesses is that it permits of 
single-phase circuits being run out to isolated consumers. 


System of Mains.—When dealing with smaller towns, over- 
head mains should always be used. An occasional underground 
feeder may be used chiefly to lighten the pole line near the 
generating works and perhaps an underground distributor, 
when the load is heavy, to a few large shops. But, except in 
these cases, it is folly not to take advantage of overhead 
distribution. 

In larger towns, where high-tension alternating current is 
adopted, all high-tension mains should be laid underground, 
both for business and residential parts. In the former, under- 
ground low-tension distributors should be used, but in the 
suburbs the mains should be placed overhead. In Durban the 
most distant consumers are 4 miles from the works in one 
direction, 4 miles in another and 3 miles in another. The 
whole of this area is covered, and every ratepayer is entitled 
to the supply. To cover this, over 10 miles of underground 
distributors and over 50 miles of overhead mains are In use. 
Had underground been adopted throughout, the above results 
would never have been attained. The street lighting question 
is one that has an important bearing on the matter. The 
mains for the street incandescent lamps as well as the lamps 
themselves are supported on the same poles as the private 
lighting wires, and street lamps can consequently be added to 
a private lighting overhead network at a cost of £2. 5s. per 
lamp. A good source of revenue is thus obtained and 
the thoroughfares are well lighted at a very small capital 
cost. In Durban there are 700 of these lamps in use. Had 
underground distributors been laid, the cost of installing 
cables, posts, &c., for these 700 incandescent lamps would have 
been prohibitive. The street lighting question is one which is 
well worth the consideration of those supplying in country 
districts. In Durban, the town proper is lighted with about 
200 arc lamps by underground mains, but the suburbs are 
more extensively illuminated owing to the ease and cheapness 
with which incandescent lamps can be installed on overhead 
pole lines. 

Regarding the actual method of overhead construction, this 
is generally cheap and simple. The high-tension mains are 
laid underground, as previously stated, and are led to trans- 
former and switch boxes dotted about the districts, and usually 
situated at: the intersection of roads. Each transformer can, 
therefore, feed the overhead mains in four different directions, 
so that heavy routes of wires are thus avoided ; in fact, dis- 
tributing at 200 volts, a pair of 19/16 wires is quite big enough 
on each phase, and in the absence of a motor-load in residential 
districts it is not always necessary to take both phases of the 
two-phase system down each thoroughfare. The small feed 
from the transformer to the overhead wires should be laid 
underground—across a road, if necessary—and the absence of 
a large number of overhead wires at these transformer feeding 
points prevents unsightliness. Overhead work should be 
carried out with a discreet use of occasional underground mains, 
and no unsightliness need exist. The system of distribution 
proposed is very flexible ; as the load increases in density, so 
that the 19/16 conductor becomes too small, another trans- 
former and switch box must be put down where necessary and 
the high-tension feeder run out to it. 

For the overhead mains iron poles are generally best. In 
Durban they are from 25ft. to 30ft. overall. Wooden poles 
must be protected below the surface of the ground from the 
ravages of insects. The iron pole is more sightly and if dis- 
carded for any reason can always be sold at a good figure. 
The pole arms should be of pitch pine or oak, and where an 
end strain has to be taken should be reinforced with angle 
iron. Insulators are best of the Post Office pattern. The 
Americans are putting on the market remarkably cheap anc 
good glass insulators for overhead work, but the objection to 
them is that they are not very sightly. The conductors 
should be of hard-drawn bare stranded copper. Where the 
load is fairly heavy'a pole line should be planted on both sides 
of the road. Trees and telephone wires are the two greatest 
troubles an overhead lighting network has to contend with, 
and in the case of the former the only cure is vigorous lopping. 
In some instances suburban properties stand well hack from 
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the road and poles can then be planted on the boundary line 
instead of on the kerb line; this, however, must be done with 
caution. Regarding telephone wires, where these are numerous 
extra high poles should be used. The lighting wires should 
then be placed quite at the top and the telephone wires 
below them, with, say, 3ft. of clear space between the two 
different sets. This is the best way to get rid of mechanical 
interference troubles. For electrical interference, judicious 
** twists" of either or both sets of wires will eliminate the 
difficulty. Of course, the great obstacle to a nice working 
arrangement, similar to the above, is that the electric lighting 
and telephones are generally in the hands of two different 
authorities. Such, however, is, fortunately, not the case in 
Durban, and it is anticipated that the two systems may be 
extended side by side in a very cheap and efficient manner. 

The use of overhead high-tension mains under these con- 
ditions is not advocated owing to the difficulty of keeping 
them clear of the other two sets, and because of the necessity 
of keeping such high-tension wires on separate poles. It is 
too difficult to provide for the complete separation of three 
sets of wires, especially when one set is dangerous to life, and 
it is therefore cheaper in the long run to put all high-tension 
mains underground. Underground mains should be armoured 
and laid in the ground direct, and not, except in exceptional 
cases, drawn into pipes or laid on the solid system. All three 
systems are in use in Durban. Before leaving the subject of 
overhead mains, it may be well to remark that overhead low- 
tension distributors 9015 not be, in all cases, considered 
absolutely permanent. They might often be used in districts 
where the demand is at first small and to carry out street 
lighting cheaply, but as the district or the demand grows, the 
line can be taken down and planted elsewhere, underground 
mains being substituted. None of the overhead line material 
is subject to the smallest depreciation if iron poles are adopted. 

Charging and Account-keeping.—The special conditions of 
South African towns demand that English methods of charg- 
ing for current be very carefully examined before pene 
adopted. Gas is not a serious competitor of electricity, an 
a supply authority must consider how to make the cost of 
current low enough to place it within the reach of the poorest. 
If electricity does become the universal means of illumination, 
the supply and distribution of current in South Africa is a 
different matter to that undertaken by English authorities, 
whose consumers are mostly shopkeepers and a few wealthy 
residents. The following are the conditions in a South African 
town, it being assumed that electricity is universally used for 
lighting :— 

1. The daily hours of darkness throughout the year are uniform and 
long. It is dark by 5:45 in winter and by 7:30 in summer. A good 
evening load is therefore obtainable all the year round. 

2. The largest class of consumer is the small private householder. 

3. Accounts are always rendered monthly. 

4. The consumers are scattered, and the work of reading meters is 
formidable. | 

From the above it follows that :— 


1. The average monthly unita per consumer will be small. 

2. Monthly consumption will be uniform throughout the year. 

3. The work of reading meters, periodically examining them, rendering 
accounts, collecting accounts and amount of bad debts will collectively 
figure out to one of the most serious items of the total cost of production. 


I do not hesitate to say that under the above conditions the 
operations enumerated under deduction No. 8 must be greatly 
simplified ; that such complications as are introduced by the 
maximum demand system of charging must not be tolerated ; 
that the larger consumers must be charged by meter at 
a flat rate, with, perhaps, discounts to the largest of 
them, but that small householders should not pay for a 
meter at all There is quite a large class in Durban who 
must be supplied at from 5s. to 6s. per month before they can 
be reached. Now, to do it at this figure, payment must be 
secure in the first place and the account must be collected in 
advance. The prepayment meter would go far to solve the 
difficulty, but its first cost and upkeep are against it even if 
there were a really satisfactory instrument on the market. 
But I believe that it is not worth while attempting to measure 
the amount of electricity supplied to the very small house- 
holder. His daily hours of consumption remain fairly constant 


throughout the year, and the amount of his account can be 
closely calculated if he is not allowed to exceed a certain 
maximum consumption. The objection may be raised that he 
will be careless with his light and waste it. Doubtless he will 
not be so economical as he would be if he paid by the unit; 
but he will not burn it deliberately all day long, and if he 
should occasionally leave a lamp burning all night it will make 
small difference to the generating station. The only item 
which would be increased by such a wasting of energy would 
be coal, and this is but a small proportion of the total costs. 
Moreover, the supply authority can afford to use a little more 
coal, since they save in the capital cost and upkeep of meters, 
not to mention bad debts. It is also important to note that 
the extra coal is not used during the times of maximum load. 
In Durban, a trial of the system on a small scale haa been 
most successful and promises to solve the difficulty of supply 
to the small consumer. A cheap and simple instrument 1s 
installed on the premises of the small consumer. Having 
declared how many lamps he requires as a maximum load, the 
monthly charge is based on this number and collected in 
advance; the instrument referred to automatically dims the 
lights if the predetermined number is exceeded, and the 
proper light can only be obtained when the lamps in excess are 
switched off. 

The above is an attempt to show briefly the local conditions 
of electric supply in South Africa. Hints are given which 
show that usual practice in England may not be successful in 
South Africa. In no other field may slavish following of the 
recognised methods of other countries prove so disastrous to 
commercial success. 


ELECTRIC TRAMWAYS IN NORTH LONDON. 


On Friday last the first section of electric tramways, being 
part of a most extensive system in the north of London, con- 
troled by the Metropolitan Electric Tramways (Ltd.), was 
thrown open to the public. This section, of about 4 route 
miles in length, has been converted from the horse tram system. 
It takes, as will be seen from the accompanying map, the form 
of a |, extending from Wood Green to Finsbury Park, and 
from thence to Stamford Hill, with a short branch from Fins- 
bury Park southwards. This converted part is indicated in 
the map by the heavy crossed lines. The conversion of the 
remainder of the horse-worked system is progressing rapidly, 
and it is expected that the horses will be replaced by electricity 
very shortly. But the company is also constructing new lines, 
part of which are nearing completion. Although the network 
of lines will be constantly added to as occasion demands, an 
idea of the magnitude of the system may be obtained from the 
fact that at no very distant date the length of route is expected 
to reach from 60 to 70 miles. 

In order to deal efficiently with the system, which covers a 
very extended area, it was decided to generate power at high 
voltage at one or more main power stations and to convert the 
high-tension alternating current, at suitably situated sub- 
stations, to continuous current at 550 volts. Of the two main 
io stations shown in the map, and belonging to the North 

etropolitan Power Supply Co., who sell current in bulk to 
the Metropolitan Electric Tramways Co., only that at Brims- 
down is at present generating power for traction purposes. 
Since both the frequency and the voltage of the three-phase 
currents generated at Brimsdown differ from those adopted at 
Willesden, it is not possible to inter-connect the high-tension 
systems of these two stations ; but we understand that, when. 
extensions are put down, arrangements will be made to that 
effect. 

It will be noted that the Brimsdown power station is 
situated at one extreme point of the traction network. The 
reason for this, it appears, is that a suitable site more in the 
centre of the system was not easily obtainable ; but tbe present 
site possesses the advantage of being on the banks of the Lea 
navigation, and also quite close to the Cambridge main line of 
the Great Eastern Railway. Coal at 128. a ton is brought 
up to the power house in barges on the waterway referred to. 
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It is then hoisted by an electric crane on to a weighing 
machine, from whence it is distributed into the coal bunkers 
by an electrically-driven conveyor. From the bunkers the 
coal falls into the coal hoppers of the boilers, passing on its 
way through a transportable weighing device. There are 
six Babcock & Wilcox boilers, which supply steam at 160lb. 
pressure to three 1,000kw. turbo-generator sets, each consist- 
ing of a Parsons steam turbine driving a Brown-Boveri three- 
phase dynamo. Current is generated directly at about 
11,000 volts, and, after passing the controlling and measuring 
devices on the switchboard, is conveyed to the sub-stations 
by three-core lead-covered and paper-insulated cables, laid in 
duplicate on the solid system by the *Dritish Insulated & 
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the ground. They were supplied by Messrs. John Spencer 
(Ltd.), and weigh—according to the strain they have to with- 
stand—about 840lb., 1,050lb. and 1, 200lb. respectively. The 
trolley wire of hard-drawn copper, 0:409in. in diameter, was 
supplied by Messrs. Frederick Smith & Co. Both span and 
guard wides ‘are of galvanised stranded steel, composed of 
7/12 and 7/17 S.W.G., respectively. Besides being effectively 
earthed at their ends, the guard wires are also earthed at 
every fifth pole by being bonded to the rail. The ears 
used are 15in., 24in. and 36in. long, being supplied by 
Messrs. Estler Bros. Messrs. Thomas Noakes & Sons supplied 
the frogs, which are of the mechanical and fixed trailing types. 
Vulcanised bitumen feeders were supplied and laid in wood 
troughing by Callender’s Cable and Construc- 

tion Co. | 
In 1903 Messrs. Dick, Kerr & Co. were com- 
missioned by the tramway company to reconstruct 
the 81 miles of lines, and nearly the whole has 
now been completed. It was necessary to lower 
the road under three bridges in order to obtain 
sufficient headroom for the electric cars. The 
route consists throughout of double line, and 


bars have a cross-section of I zin. by zin. Simple 


ENFIELD thoroughfares had to be widened in some cases. 

NON kick 1 Rails, weighing 101lb. to the yard, and sup- 

2 $ SE. aa ie | d jue. puso in lengths of 45ft., are used, the grooves 
, ee ed, ee | _) / e eing liin. wide and liin. deep. The fish-plates 
n M — €: 70 weigh 47lb. per pair and are 2ft. long, and the tie 
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sole plates are used, measuring 24in. by Sin. by žin. 
Two Neptune bonds, of 0000 B.&S. gauge, are 
fitted, as a rule, at each joint, but for special work 
plastic bonds, supplied by Messrs. R. W. Blackwell 
& Co., have been adopted. Every 100yds. the rails 
are cross bonded. Most of the pavement is of 
wood, laid on top of a 6in. bed of concrete, but 


SITE OF gus stanok"? PALACE "WOO " 1 à 
ende east ue. ronis d ee e | occasionally granite setts are employed. At Edmonton 
\ | B ia HORNSEY oof WALTHAMSTOW and Wood Green the old car sheds have been adapted 
N \ EA" CROUCH EHD to the new cars by raising the roof. They are also 
„ maar omoes entes. | HIGHGATE Ne pette provided with plenty of inspection pits. About two 
N | o d dozen cars are at present running over the 8 miles 
X 22 of single line in operation, but altogether some 
teat. N A. 150 cars have been ordered from the Brush Co. 
3 Sec "N | They are of the double-deck type, capable of seating 
e 7 | 68 or 74 passengers, and have an overall length over 
ess 8 X * the platforms of 32ft. 6in. and 35ft. 52in. respec. 
ed, W!LLESDEM © X tively. Maximum trucks are employed, and the 
w o 1 2 motors are of G.E. 58 type. Hand brakes and an 
po e 1 +” electric rheostatic brake are provided. Lifeguards 
— MM 12. — * of the Tidswell and Wilson and Bennett types are 
f * used. The destination signs are of the illuminated 
1 roller blind design. A number of cars have cushions, 
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Helsby Cables (Ltd.), Each core has a cross-section of 0:1 sq. in. 
These cables were tested with alternating current at a pressure 
of 20,000 volts. 

Two sub-stations, at Edmonton and Wood Green, are now 
in operation, and two others, at Finchley and Hendon, are in 
course of erection. The electrical plant at Wood Green 
consists of two 250kw. rotary convertors, which are started by 
means of a directly-coupled 10 H.P. induction motor. The 
transformers have a capacity of 92kw. each. Reactances are 
inserted into the alternating-current circuit in order to diminish 
hunting. There are also several negative boosters, of which, 
however, only one is being used at present. In addition, 
there are the high and low-tension switchboards, built up of 
white marble and equipped with the customary controlling 
and measuring devices. The equipment at Edmonton is 
identical, with the exception that each of the rotaries is of 
100kw. Continuous current is supplied by the converters at 
a pressure of 550 volts. 

The tramways are operated on the overhead trolley system, 
the erection having been carried out by the company's own 
staff. According to circumstances, either centre-poles or side- 
poles, or side-poles with span-wires are employed. All the 
poles are built up of three sections, and are 25ft. high from 


some have rattan and others bentwood. The stair- 
ways are partlv of the ordinary and partly of the 
London United Tramway Co's. pattern. 

Mr. A. H. Pott is engineer to the Metropolitan Electric 
Tramways Co., and all work has been carried out to his 
specification and under his direction. 

We propose to give a full and detailed description of the 
Brimsdown power station and the various sub-stations in an 
early issue. 
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THE NORTH-EASTERN RAILWAY AND CARVILLE POWER HOUSE. 


(Continued from page 552.) | 


Although the general arrangement of the switch gear at the 
sub-stations, in general principle, follows that installed at the 
Carville power house, yet there are necessarily a few details in 
which the two schemes are not exactly alike. Perhaps the 
cardinal point in which they differ is with regard to the 'bus 
bars. At Carville, it will be remembered, there was absolutely 
nothing between the main oil switches and the 'bus bars in 
the shape of instruments and apparatus, the contention being 
that, as the continuity of supply depended upon the immunity 
of the 'bus bars from breakdown, they should, therefore, be 
free from anything likely to cause such an occurrence. 
But matters can hardly be placed on the same footing with 
regard to sub-stations, because continuity of supply does not 
depend on one sub-station only, and it is extremely unlikely 
that more than one sub-station will come to grief at the same 
time. From this it is not to be inferred that precautionary 
measures have been neglected, but that, simply by relaxing 
certain conditions which have not been thought absolutely 
essential, the work has been greatly simplified. As may be 
seen by Fig. 15, which is a diagram of connections at Pandon 


Dene sub-station, each set of 'bus bars is divided into two | 
separate portions by selector switches; one of these portions | 
is fed by the incoming feeders and the other supplies the | 


transformers, &c. Between the two portions are inserted 
Instrument transformers so that the total energy passing 
through the sub-station can be measured by one wattmeter. 
This is, of course, a great simplification and almost a necessity. 
Tracing out a feeder entering the station as three separate 
cables faid solid in earthenware pipes and not as a three-core 


cable, it is seen that connections are taken through the con- : 


crete board to the potential transformers and spark-gaps, and 


that a 300-ampere selector switch is then inserted before 


coming to the current transformers. From this point to the 
duplicate 'bus bars the connections ere exactly 
the same as those at Carville. It may be pointed 
out that the arrangement of selector switches fur 
cutting off the feeder, or isolating the spark-gaps 
and potential transformer from it, is not the same 
as that at Carville. In the sub-station the spark- 
gaps are on one side of the board and the potential 
transformers on the other, and the selector switches 
are one above the other instead of side by side. 
Each spark-gap, together with the selector switch 


controlling it is fixed on a marble slab, behind E 


which the cable is brought up and a connection 
tapped off through the board to the potential trans- 
former. The part of Fig. 16, showing the back of 
a rotary converter panel, is self-explanatory if u 
studied in conjunction with Fig. 1l on p. 137 of 

The Electrician for May 13th. Briefly, connections 
are takeu from the 'bus bars through isolating 
switches, oil switches, current transformers for 
instruments, and each cable is then split into 
two and taken under the floor to the main trans- 
formers. In this case, of course, no spark-gaps 
are required. 

The connections from the 'bus bars to the small transformers 
which supply the starting induction motors can be clearly seen 
on the diagram of connections. As a matter of fact, these 
transformers are also used for lighting the sub-station, but in 
the event of their breaking down the lighting current may 
either be obtained from auxiliary tappings on the main trans- 
formers or, by means of a change-over switch, from the com- 
pany's continuous-current network. There are two tappings 
on the transformers for starting, the induction motors being run 
up on the first at 178 volts, and then, by means of a two-way 
switch, thrown over to the second tapping at 240 volts. 

The main oil switches employed in the sub-stations are of 
the Westinghouse type (Fig. 17). The mechanism consists of 
ań iron cross-piece, from which hang three wooden rods carry- 
ing the moving contacts of the switch. The cross-piece is 
guided by means of a parallel link motion, and this is con- 
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trolled by means of a pair of large solenoids, the armatures of 
which, on the controlling switch being closed, pull up the 
whole of the linkwork and cross-pieces against their own 
weight. Part of the linkwork consists of a toggle joint, which 
locks itself when the switeh is in the closed position, and 
opposite this is a hammer, which is caused to strike the 
toggle and knock it out of its locked position by means of a 
small solenoid energised through the controlling switch. As 
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Fic. 15.—D1AGRAM or CONNECTIONS FOR ONE INcoMiNG FEEDER, STARTING 
TRANSFORMERS AND ONE ROTARY AT Panpon DENE SvuB-8STATION. 


soon as the toggle is released the linkwork and cross-picces 
fall by their own weight, assisted at the commencement of 
their travel by springs. The fixed contacts of the switch are 
at the top of the oil pots, and the wooden rods each carry a 
cross-piece with copper contacts, which bridge across the fixed 
contacts when the rod is drawn up. The break occurs on a 
renewable tip. Each feeder switch is fitted with a reverse 
current cut-out, which automatically opens the switch so soon 
as power to the extent of 100kw. or more is passing from the 
sub-station through the switch into the feeder instead of 
entering the sub-station, and each converter switch is fitted with 
a timelimit overload cut-out. Current for operating or tripping 
the high-tension switches and for lighting the pilot lamps is 
supplied from a small Tudor battery. 

With regard to the low-tension switch gear there is not a great 
deal to be said. The board itself is of polished white marble, 
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and there is a circuit-breaker on each machine and feeder 
panel. The negative poles of the machines and feeders are 
connected permanently to the negative bus bars, and the 
equalising switches for the compound windings are fixed on 
pedestals near the machines. Feeders having a sectional area 
of 1 sq. in. connect the 'bus bars with the third rail. 

At one end of the sub-station there is a three-phase Berry 
transformer with a Siemens-Schuckert induction regulator, 
which reduces the voltage from 6,000 to 2,000 for lighting 
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Fic. 16. —ARRANGEMENT OF CABLES AT 


certain of the railway company's stations. In this regulator, 
the chief point consists in altering the relative position 
of a coil to a stationary alternating field so that the number 
of lines of force passing through the coil vary in accordance 
with its position. In this particular case, the primary 
voltage of a three-phase current high-tension line is 2,200. 
and it is necessary to vary this from 2,000 to 2,400 
volts. The regulating transformer adapted to obtain this 


variation consists of a machine similar to a three-phase 
motor. The stator of this motor is star wound, and the coils 
are connected by way of three fuses direct to the 2,200-volt 
circuit. The adjustable coils are fixed on the rotor, the shaft 
of which carries six slip rings. The rotor winding forms three 
distinct sections, the beginnings of which are connected to the 
2,200-volt circuit through the slip rings, whereas the ends are 
carried to slip rings and thence to the circuit the pressure of 
which is to be varied. The stator coils induce the alternating 


—— nre —— —4 — —— — 


| 
-- -———  —— ——— CETS CES —— 24 — 2 


P latulated Cable 


be 


-——————- —— 22-4. 


3718 S. W. G. Rubber Insulated Cable 
[] 
25 sq. in. Rub 


300 Amp. 


leolat ing Switch 


300 Amp. 


Isolating Switch 


37715 S.W.G. 
Rubber insulated Cabie 


25 aq. in. Rubber 
«Insulated Cable ``. 


Insulated Cable 


* 
4. 
2 $53 
* 20 
$ 4 8 
ri E Rs 
77 SRE 
2357 é 
o e 
URE — 
51283 1777777777777 On  ^"^"^^7T^7*7777^TN 
* a 3 
53v 
vM [| 6M B BF[ 6B BB M 
3 
282 
a 
b: 
88 


Lead Covered De 
Cable 


—— POOL UST 
POOL OL PE Gh 
a „7776 


— Starting Transformers Bus Bar Section . Feeder No. 1 


Scale of Feet 


2 3 4 9 6 7 8 
FCC 


Back or HIGH-TENSION SwITCHBOARD. 


field mentioned above, so that the pressure set up in the rotor 
coils depends on the position of the rotor. This pressure will 
be 0 when the coils in the rotor are between two fields and 
will add to or subtract from the primary pressure when the 
rotor is turned a few degrees either in one or the other 
direction. The maximum variation obtainable in this manner 
i$ 200 volts, as the rotation is limited to a definite angle by 
means of two end switches operated from the rotor shaft by 
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levers. Adjustment of the position of the rotor can be affected 
either by hand or automatically. For the latter purpose 
additional gear is required consisting of a controlling apparatus, 
a throw-over relay, and a motor with worm gearing and a 
transformer. The latter is a three-phase Berry transformer of 
6kw. capacity and transforms from 2,000 to 110 volts. 
The low-tension pressure is required for the controlling 
apparatus, the relay and the motor. Two pilot wires are run 
from the end of the line to the point where the regulating 
transformer is fixed and are connected to two terminals of the 
controlling apparatus. According to the pressure in the pilot 
wires a lever in this apparatus makes contact to either of two 
terminals or remains in a central position. These terminals 
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are connected by way of the end switches referred to above 
to two electromagnets operating the throw-over switch. One 
phase on the secondary side of the transformer is connected 
directly to one motor terminal, and the other two phases are 
connected to the throw-over switch which reverses the motor. 
When the pressure is reduced below a certain amount, for 
which the controlling apparatus can be adjusted, the contact 
lever swings to one side, makes contact with one terminal, and 
thus excites one electromagnet; this causes the throw-over 
relay to start the motor in a certain direction. If the pressure 
increases above a certain amount a similar action takes place 
only in the opposite direction. The motor is of the induction 
type with a short-circuited rotor, and will develop about 
I B.H.P. at about 1,400 revs. per min. This speed is reduced 
in two steps by gearing running in an oil bath, so that the 
ultimate speed is about 2 revs. per min. The slow speed 
shaft is coupled to the rotor shaft of the regulating trans- 
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former by a crank shaft and crank. As the rotor of the 
motor has a considerable momentum on account of the high 
speed an electromagnetic clutch coupling is provided between 
the two gears in order to bring the rotor of the regulating 
transformer to an immediate standstill as soon as the contact 
lever in the controlling apparatus opens the circuit of an 
electromagnet in the throw-over relay. A handwheel and 
spindle are provided for shifting the rotor of the regulating 
transformer by hand. The throw-over relay can also be 
operated by hand by a two-way key instead of the automatic 
controlling apparatus. From this transformer there are two 
three-core pa d so arranged that if the transformer should 
break down they may be joined together and fed through from 
other sub-stations or either of them fed from the transformer 
separately. They are controlled by B.T.-H. oil switches. The 
sub-station is provided with an air-blast device for cleaning high- 
tension gear, and it may be mentioned that provision is made 
for drawing off the oil from the transformers by means of a 
pipe fitted with two cocks, one inside the station and the other 
outside. The former is always left open, so that if a fire 
occurred the attendant would not have to approach the trans- 
former, but would simply have to turn on the cock outside the 
building. | 

Altogether, the capacity of the transforming plant for the 
North-Eastern Railway, inclusive of lighting, 1s no less than 
13,960kw. But after leaving this transforming plant the cur- 
rent for lighting is still at 2,000 volts and for transforming it 
down, there are 22 transformer chambers at the railway 
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Fic. 18.—DrAGRAM or CONNECTIONS OF REGULATING TRANSFORMER. 


stations, most of which contain 15kw. transformers, but a few 
have 50kw. transformers. The high-tension switch gear in the 
gub-stations, as well as the transforming and converting 
machinery, was supplied by the British Westinghouse Co.; the 
high-tension cables were supplied by Messrs. Siemens Brothers. 


(To be continued.) 
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Traffic Commission.—The Royal Commission on London 
Traffic has appointed Mr. Stephen Sellon to make a report 
upon the tramway undertakings of the principal cities and 
towns of the United Kingdom, and to investigate the traffic 
and operative results obtained in connection therewith, and the 
conditions in regard to tramway transportation existing in such 


| cities and towns, as compared with London. 
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ELECTRICITY AT THE “GRAPHIC” OFFICES. 


It is assuredly a sign of the times that the most modern 
methods should be employed for the production of one of the 
oldest established newspapers. The proprietors of the Graphic, 
when they moved into their new offices this year, wisely decided 
to avail themselves of the services of electricity, not only for 
lighting and for electrotyping, as they have done hitherto, but 
also for driving all the printing machines and other auxiliary 
apparatus. The result has been an interesting and well- 
designed example of this useful application of electrical energy. 

The new offices are in a fine four-floor building in Tallis- 
street, near the Victoria Embankment, London. About 450 
16 c.p. lamps are required to light the building. Almost all the 
wiring is surface work, twin lead-covered cable being employed 
in the offices, and steel tubing in the machine rooms, foundry, 
composing room, and other places where workmen are 
employed. The twin lead covered cable is fastened to the 
walls by brass clips. Two kinds of steel tubing are used for 
the other circuits, most of it being of the split type, the plain 
end of onelength of tubing being simply thrust into the socket 
of the next, and in some cases screwed tubing is employed. 
For supplying the larger motors driving printing machines in 
the basement the tubing if it is not screwed is bonded. A 


Fic. 1.—GrNrRar View oF Motor-sSTaRTING SWITCH. 


brass clip is screwed firmly to either side of the joint, and the 
two clips are then joined by 7/20 copper wire, or brass or 
copper strips. On these circuits, moreover, the tubes are not 
run on the surface, but are placed in trenches cut in the 
recesses to the basement which extend underneath the street. 
A distribution board system is employed throughout, there 
being about three lamps on each of the lighting circuits. 
These circuits and the smaller motors are supplied at 205 volts 
on the three-wire system, but there are separate circuits for 
light and power throughout. The eight 15 H.P. motors driving 
the printing machines are supplied at 410 volts. 

These last-mentioned motors run at 800 revs. per min. each 
driving a Dawson's “ Perceler " two-feeder machine capable of 
printing up to 3,200 impressions per hour. The range of 
speed varies from 1,500 to 3,200 per hour, the economical 
range (i. e., when resistances are in the field circuit of the 
motor only) being from 2,400 to 3,200. There are six speeds 
between the two latter limits, and also six armature resistance 
contacts. This regulating switch is entirely independent of 
the starting switch, and can be locked up. The starting 
switch is of the Holmes-Page automatic pattern, and is 
illustrated in Figs. 1, 2 and 3. It has been particularly 
designed for those cases in which a motor is started and stopped 
frequently (a condition which arises with printing machinery 
during the process of ** making ready "), or where it is desirable 


that the operator should not be able to use the starting 
apparatus for any other purpose than that of starting and 
stopping the motor. l 

e starter comprises a double-pole main switch with 
no-volt and overload release, working in conjunction with a 
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slow-motion rheostat with dash pot control, so that the 
resistances cannot be switched out too rapidly however 
quickly the attendant may turn the lever. When the operat- 
ing handle is moved from the “off” to the “on” position, 
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Fic. 3,—ConnecTions oF Moror-staRTING SWITCH. 


a double cam which it carries engages with a projection on 
the double-pole switch arm and closes the switch, an iron 
armature carried by the switch arm being brought up against 
the faces of the hold-on bobbin at the same time. When the 
operating lever is moved on a little further, the double cam is 


released, but the double-pole switch is left closed by the action 
of the hold-on bobbin. When this slight further movement is 
given to the operating lever, the rheostat arm is set in motion 
in the direction to cut out resistance, but the rate at which it 
does this is controlled by the dash-pot already referred to, and 
may be adjusted to suit any particular conditions. When it is 
desired to stop the motor, the handle is moved to the “ off” 
position, which first opens the double pole switch and then 
rapidly inserts all the starting resistance ready for starting up 

ain. Should the double-pole switch open, in consequence of 
the failure of the supply or through the action of the overload 
device, it is impossible to close the double-pole switch again 
without first inserting all the resistance. 

All the resistances, both for the starting switch and regu- 
lating switch, are placed in the pit below the machine. 

In addition to the regulating and starting switches, some 
special devices have been added in connection with these 
machines. One of these is a short-circuiting push switch, 
worked from the brake lever in such a manner that, when the 
brake is put on, the hold-on bobbin of the starting switch is 
short-circuited and allows the switch lever to fall back, break- 
ing the main circuit of the motor. Another arrangement, 
fitted to each machine, enables the business manager to know, 
while sitting in his office, which machines are running, and, if 
he desires it, to count the speed of any one of the machines. A 
supplementary contact is provided on the armature terminal of 
the starting lever of each machine motor, and this closes the 
circuit of a lamp upon the indicator shown in Fig. 4,and lights 
up the number corresponding to the particular machine. To 
enable the speed to be counted, a link motion on the “ flyer " of 


FId. 4.—S1GNALLING APPARATUS CONNECTED WITH THE PRINTING MACHINES, 


the machine opens and closes the circuit of a single-stroke 
bell, placed on the same indicator board in the business 
manager's room. By means of the switch arm on this board, 
any one of the eight machines may be connected to the bell. 

Besides the eight large printing machines in the basement, 
there are two “ Cropper” machines driven through shafting by 
a l H.P. motor running at 1,010 revs. per min. On the second 
floor three 4 H.P. motors are in use for driving cutting machines, 
two of the motors running at 875 revs. per min. and the third 
at 1,100. Six stitching machines are driven by a 4 H.P. motor 
running at 875 revs. on the third floor, and there are also two 
T H.P. motors running at 710 and 750 revs. respectively on 
this floor, driving four large and four small folding machines 
and four *' guillotines " through shafting. 

The foundry and composing rooms are on the top floor of 
the building, the latter being exceptionally well lighted, good 
light in a composing room being an absolute necessity. The 
actual making of the half-tone blocks is not done at the 
Graphic offices, but the blocks received from the engravers are 
re-touched by the Graphic's own engravers before replicas of 
them are cast for printing. These artists have the original 
drawings before them, and their work is to remove the arti- 
ficiality of the half-tone block by restoring the dead whites, 
intensifying the blacks, adding texture to clothing, &c., to put 
in the delicate shading, and generally to introduce those original 
features of the drawing which have been unduly toned down 
by the screen employed in the half-tone process, The 
block then proceeds to the foundry, where a plaster-of-paris 
mould of it is taken under hydraulic pressure, and a cast of 
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this mould is then made. A hard coating of nickel is then 
deposited electrolytically upon the casting, to enable its surface 
to withstand the printing process, the casting being first placed 
for a few moments in an electrotyping bath to over it with 
the copper film necessary to make the nickel adhere to it. A 
small motor-generator furnishes the low voltage current for 
this purpose ; an average current of 50 amperes at from 5 to 
7 volts is utilised. 

The main switchboard is in the basement. Current is taken 
from the City of London Electric Lighting Co., and continuity 
of supply is ensured by two sets of mains run from different 
distributing sub-stations, a throw-over switch being provided. 
There are separate meters and separate 'bus bars for the light 
and power circuits. The meters are two-rate Aron meters, 
one period of 12 hours (including the company’s peak) 
being assessed as day and the other 12 hours as night. In 
addition to the usual instruments, a Weston ammeter is pro- 
vided in conjunction with a multiple ammeter switch and 
a shunt on each motor circuit. By this means the ammeter 
can be connected on to any one of the motor circuits that it 
may be needful to watch. 

The whole installation has been carried out by Messrs. J. H. 
Holmes & Co., to whom we are indebted for much of the 
information contained in this article, and our thanks are also 
due to the editor of the Graphic, who was kind enough to 
arrange for our inspection of the offices. 
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POLYPHASE SUB-STATIONS. 


BY 8. L. PEARCE. 
(Chief Electricel Engineer, Manchester.) 


The following is an abstract of the discussion on the above 
Paper which took place before the Incorporated Municipal Elec- 
trical Association, June 30th. The Paper itself was published 
in The Electrician for July 15th, p. 521, and July 22nd, p. 552. 

DISCUSSION. 


Mr. E. T. RUTHVEN-MURRAY (Willesden) expressed surprise that 
the opinion that rotary converters were unsatisfactory was still existent. 
He had used such machines for 12 months, during which time he had 
turned out half & million units, but had never. experienced any trouble 
whatever, and he regarded the rotary converter, even for lighting pur- 
poses, as an almost perfect machine. He thought the author had hardly 
given the two-phase system as good a showing as it should have, for he 
had omitted to mention in dealing with the question of power rating of 
machines that à two-phase rotary converter had a larger output for its 
weight than a three-phase machine, the ratio being 1:32 for three-phase 
and 1:6 for two-phase, as compared with the output as a continuous-current 
generator. With a six-phase machine an advantage of 30 per cent. was 
obtained over the three-phase rotary. The great advantage of rotaries, as 
the author had pointed out, was their low prime cost and high efficiency, 
but the want of stability referred to, he (Mr. Murray) had never experienced. 
If used with proper auxiliaries a rotary was quite as flexible a machine for 
lighting as a motor-generator. The practice at Willesden was to have the 
primary of the step-down transformers mesh-connected and the secondary 
star-connected. The primaries of two of the transformers had dial regu- 
lators, by which a regulation of 50 per cent. could be obtained on the 
continuous-current side by cutting out or adding windings on the primaries. 
He thought that this was probably the best method of regulation that 
could be applied to rotary converters, and, even with a 10,000-volt system, 
a method of sing dial switches in connection with transformers would 
be eminently sound and safe if the high-pressure transformers were star- 
connected and the dial switches placed adjacent to the earthed neutral. 
At present he had only 3,000 volts, but the whole thing was safely encased, 
the casing being earthed so that no real danger resulted. The low-pressure 
transformers were star-connected, and the middle wire of the continuous- 
current system was connected to the centre of the star connection so 
that the rotaries themselves balanced the three-wire continuous-current 
system. This was an exceedingly interesting and useful feature. The 
Paper stated that transformers might be connected either star or 
mesh, but it did not mention the fact that it was sometimes useful to 
have the primaries connected in one way and the secondaries in another. 
It was not absolutely necessary to operate rotary converters at the low 
frequency of 25 or 30 cycles. There had heen some 50.cycle rotaries at 
work in this country for many years in connection with the Isle of Thanet 
tramways, and in the course of a very few weeks the large system of 
the Metropolitan electric tramways would be operated from 50-cycle 
rotary converters. With synchronous motor-generators it was stated that 
the line pressure was taken straight on to the terminals of the stator 
of the motor. He would like to know if the author thought this was 
advisable with the comparatively small machines used in Manchester. 
He (the speaker) was installing some motor-generators for 10,000-volt 
working, and the makers of the machines, even with such large sizes as 
the author referred to, refused to build them to take the 10,000 volts 
directly on to the stator. If rumour was accurate, there had been a great 
many burn-outs at Manchester, probably due to the small size of the 
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machines and the failure of the windings on the stators. The stability 
of synchronous motors was rather a myth. If they were worked at 
unity power-factor they were just as unstable as a rotary converter. 
With regard tothe use of induction motors, he was very impressed 
with the remarks of Mr. C. F. Scott on the occasion when he 
(Mr. Murray) read his Paper on double-current generators two Con- 
ventions ago. Mr. Scott said that the lower power-factur of an 
induction motor was not such a terrible thing after all. Very often 
the slight extra investment owing to the larger amount of copper neces- 
sary was a very good thing, and there was no doubt about it that an 
induction motor was a machine that would run with variations of pressure 
and so on tbat no synchronous machine would stand. The author stated 
that“ in every sub.station means must be provided for starting up from the 
alternating-cur:ent side in the event of the low. tension direct-current 
not being available. For this purpose the motor generator with an 
induction motor is specially useful owing to the rapidity with which it 
can be started to enable a supply of direct current to be obtained for 
starting up the synchronous sets,” and later on in the Paper said 
“ batteries are very seldom provided in sub-stations.” He did not know 
why that should be. He bad a battery in his sub-station, and the 
starting up of the rotaries was simplicity itself. He started up on the 
direct-current side through an ordinary starting resistance, speeded up and 
then synchronised with the incoming high-tension supply. But he was 
astonished that no mention was made in the Paper of the latest method 
of starting up synchronous motors and rotary converters. He regarded 
it as a very important one to keep in mind. There was a distinct objec- 
tion to the use of synchronous machines under certain circumstances 
because of the time taken to synchronise, but with this method, in which 
the machine was started practically as an asynchronous machine, one 
of the great objections to synchronous machines was done away with. 
He had given a great deal of attention lately to the question of a direct 
supply by means of polyphase current, but thought that its advantages 
had been overstated up to the present time. The great problem to be 
faced in this connection was that of regulation. They might commence 
at 10,000 and transmit 10 or 11 miles and there transform down to 
2,000. That was all very well. But when transformation down to 200 
volts had to take place there must be some method of regulating the 
pressure, and he was inclined to think that in the power schemes there 
would be no reduced labour costs in running. Moreover, where there 
was a multiplicity of small transformers, the capital cost of the whole 
would be greater than if all the plant was contained in one sub. station 
and distribution carried on in the ordinary manner as at present. He 
could not speak from experience as to the use of three-phase transformers, 
but he should prefer to use single transformers for the reason stated in 
the Paper— viz., that, if one transformer failed, the system could be main- 
tained by means of the other two. He thought the most important detail 
in a sub-station was to arrange the wiring to the switch gear so that it 
was absolutely safe— encase it, if possible, in an incombustible tubing. 
In the operation of machines, the Paper remarked upon the tendency to 
snychronise on the full.load voltage. He should prefer to say that the 
tendency oirectly would be to do away with synchronising altogether. 
Returning to the question of balancing, he had successfully dealt with a 
difference of balance of 25 per cent. for short periods on a 200kw. rotary 
converter with about 3 per cent. variation in pressure. The machine 
was, of course, not running at full load at the time. Hunting of rotaries 
almost entirely arose from the engines, but the increasing use of steam 
turbines would probably avoid this altogether, as these had an admirably 
even angular velocity. There was no need why rotaries operating at 
50 cycles and driven from steam turbines should not be as absolutely 
reliable and free from hunting as were rotaries at 25 cycles driven by 
reciprocating engines. Personally, he had n: t had the slightest trouble 
from hunting under any conditions. 

Mr. S. Z. DER FERRANTI said that what the Paper principally brought 
to his mind was the exccedingly complicated nature of a distribution 
such as was described in the Paper. The present tendency in electrical 
engineering was towards far too great complication. Exceedingly cheap 
gas lighting could be obtained by means of the mantle, and exceedingly 
cheap power with gas engines from an ordinary town supply. Therefore 
simplicity in electrical engineering was becoming more and more a 
necessity. He had consistently advocated the plain alternating-current 
system of the single-phase type. At the Huddersfield meeting of the 
Association he had spoken of the development likely to take place in con- 
nection with alternating-current motors. We were still without all that 
was needed in this direction, but since the time of the Huddersfield 
meeting there had been a very great advance and many excellent alter- 
nating-current motors had been developed. In fact,so great had been 
the development that even main line railway work was being carried on 
experimentally. With further development in this direction they would 
be able to go to & simple system of single-pbase electric supply, which, 
after all, was the best in simplicity so far as was known to-day. If this 
was to be adopted, then, for special applications, some system of trans- 
formation into continuous current would be required, such as had been 
shown to be possible— although not yet commercially practicable—by 
the mercury vapour lamp. 

Mr. C. H. WORDINGHAM said that one of the chief points brought 
out by the Paper was that the prejudice in this country against rotary 
converters seemed to be at last breaking down, and Mr. Murray's expe- 
rience would go far towards helping this breakdown. The figures in the 
Paper went to show that unless the drawbacks were very great the 
should be adopted. 2 per cent. gain in efficiency, as compared wit 
motor generators, represented an enormous number of units sold durin 
the course of a year, when the enormous output upon which it was gained 
was taken into account. The saving in respect of capital expenditure was 
even more striking. A good deal of doubt existed as to what was the 
lower t periodicity suitable for lighting. It had been argued strongly 
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before the Engineering Standards Committee, and a good deal of diffe- 
rence of opinion existed. With incandescent lamps it was largely a 
question of the pressure on the lamp. The lower the pressure the lower 
the minimum periodicity. When they were considering an entirely new 
system, ins of choosing the frequency first they ought to settle what 
the equipment was to be, and then choose the most suitable frequency. 
It was impossible to exaggerate the importance of standardising frequency 
at the earliest possible moment. Although the Engineering Standards 
Committee might be as influential as possible and have the best inten- 
tions, it was no use standards being suggested if they did not recommend 
themselves to the users. He would be glad to hear what Mr. Pearce’s 
experience had been in actual practice with regard to balancing by means 
of connecting the neutral wire of the direct current to the middle point 
of the star-winding of the transformer feeding the rotaries, an arrange- 
ment adopted at some of the earlier sub-stations at Manchester. In the 
table of comparative cost of three-phase transformers and three single 
transformers, he was surprised to see such an enormous difference. It 
certainly seemed that there must be an enormous saving in spare plant 
to compensate for the extra cost of the three single trausformers. He 
was in favour of the latter method, but was surprised that it cost so much 
to use them. 

Mr. J. S. HIGHFIELD (Metropolitan Electric Supply Co.) thought it 
was a great pity that the Engineering Standards Committee had not got 
to work many years ago. So many periodicities were now used all over 
the country that it was almost impossible to see how any one could now 
be standardised. The periodicity suggested was 25 periods, but the New- 
castle people had come to the conclusion that 40 was the best, and the 
Metropolitan Company had adopted 60 many years ago. Naturally, his 
compavy thought it would be much better to standardise 60. The 
Metropolitan Electric Supply Co. subscribed to the funds of the Standards 
Committee, but it seemed that they were paying to have their plant made 
obsolete. A good deal had been said as to the reliability of sub-station 
plant, but reliability was a much more important thing toa company 
whicn had a competitor in its district than to a municipality supplying 
where there was no competition. Moreover, many consumers were firmly 
convinced that direct current was far better than alternating current, and 
were prepared to pay 4d. per unit more for it. Nevertheless, he quite 
agreed with Mr. Ferranti as to the enormous cost of the complications in 
sub-stations, especially when they reached such large sizes as they did 
nowadays. The Westinghouse Company were now putting down one for 
12,000kw. Certainly a more simple class of supply was needed. 

Mr. A. E. HADLEY (The Electrical Co.) thought that for an all- ruund 
money-making concern a 50 periodicity was the best, with sub-station 
machinery that required the least amount of attention. With a sub- 
station having motor-generators there was a very serious amount of com- 
plication. Having adopted 50 periodicity the question as to rotaries 
dropped out, because, although there were stations of 2,500kw. running 
with rotarics, experience showed that, although they could be run, they 
were not the best form to use. Of course, in supplying a railway company 
or any large power consumer they would not adopt 50 periodicity, but 
from the money-making point of view 50 cycles pər second with 
asynchronous motor-generators gave them the best chance. The 
simplicity was very much greater with the asynchronous type. There 
were no separate exciting sets that had to be watched. Up to the present 
the only disadvantage was that they had been a great deal more noisy, 
and in a crowded area the question of noise was of great importance. 
In this respect synchronous sets had been more satisfactory, but the 
trouble could be overcome with asynchronous sets if they were run at a 
slightly lower speed. With regard to single-phase traction this had been 
adopted in Belgium and elsewhere. 

Mr. J. H. RIDER (London County Council) thought the statement that 
the machinery for 25 cycles was heavier than for 50 cycles was a mistake. 
Perhaps the autbor was referring merely to the static transformers. With 
regard to simplicity, he would like to preach that doctrine as far as it would 
go. Reliability of supply took the first place, and anything that was done 
to put in more efficient plant, so-called, which detracted from the 
reliability of the supply was a mistake. With induction motors there 
was no trouble at all in starting up or synchronising, and the main 
supply from the generating station did not affect the running of the 
motor generator so much as it did in the case of a synchronous 
mac, ine, whether it were a motor-generator or a rotary. If there 
was & bad parallel in the main station or any little hitch for half a 
second, with synchronous machinery in the sub-station it all shut down. 
Similarly, if the circuit breaker went in the main station through a tem- 
porary overload in the sub-station, they dare not put that in again until 
the sub-station attendants had opened their machine switches; if they 
did it would be the switching in of the running current, which would be 
out of phase with the running machinery owing to the latter having 
slightly slowed down. Although the London County Council had as good 
plant and as smart men as were in any other sub-station, 10 minutes was 
& common time to get the cars running again. This meant a line of cars 
2 or 3 miles long. Mr. Chamen had given him permission to repeat a 
tale of what happened at Glasgow. ‘The lighting department took a 
supply from the tramways department through induction motors, but all 
the tramway sub-stations used rotaries. There was a slight hitch, which 
had the effect of shutting down the whole of the tramway sub-stations. 
Mr. Chamen's machines, however, simply jibbed and went on again, 
&nd his customers did not know it. This was worth 25 per cent. 
in efficiency in his opinion. With regard to whether fuses or circuit 
breakers should be used, he thought the best practice was to do 
away with fuses and use only oil switches, and have automatic 
devices, both overload and reverse current, to break the circuit. He 
did not agree that the tendency in synchronising was to do it at the 
line voltage. It was just the other way. They should synchronise and 
operate all their instruments from the low-pressure board, having a set 
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of 5 bars for this purpose. The modern type of synchroscope 
made paralleling almost child’s play when one was accustomed to his 
instroments. The remarks in the Paper on cable-charging gear he agreed 
with. He did not think this was necessary at all. It wos put in in some 
cases because of the idea of some engineers that in switching on a light- 
ing feeder there was an abnormal rise in pressure. But it did not exceed 
twice the normal pressure, and was only for a fraction of a second. As 
a high-pressure cable was tested to twice its working pressure, he did not 
see wbat harm would come if it were allowed to take twice the normal 
pressure for a short time. 

Mr. V. A. H. McCowen (Belfast) asked for figures as to the all-day 
efficiency of the sub-stations. 

Mr. PEARCE (Manchester), in reply to Mr. Murray, pointed out that 
experience in this country with rotaries for lighting was very limited. 
The frequency of a system had a most important bearing upon its design. 
Nobody would adopt 25 cycles unless it was for traction purposes pure 
and simple. He thought 50 periodicity was much more likely to be 
adopted for general considerations, and with this frequency, he con- 
tended that the tendency towards instability with rotaries was very much 
greater than if a lower frequency were adopted. With regard to the full 
pressure being brought straight on to the stator, there had been no 
trouble in Manchester, where it was invariably done. The burn-outs 
referred to by Mr. Murray were as the result of something totally 
different. He saw no reason at all why 10,000-volt synchronous motors 
should not be built. He agreed with Mr. Ferranti that simplifi- 
cation of 5 systems was the right course to adopt. Mr. 
Wordingham and other speakers had raised the question of frequency, 
and it appeared to him that it was highly advisable that a standard 
should be fixed. If 25 were fixed as the standard for traction work, 
then multiples of it would be advantageous for other purposes. But 
this question had such an important bearing upon the cost of trans- 
formers, generators and other portions of the apparatus that it would 
have to be very carefully considered. Therefore, he maintained the 
opinion expressed in the Paper that the frequency must, to a large 
extent, predetermine the type of the equipment for sub- stations. The 
balancing at Manchester from the neutral to the central point of the star 
was eminently successful. In reply to a point raised by Mr. Wordingham, 
he repeated that he found no advantage in keeping the traction and 
lighting high-tension 'bus bars separate; and with regard to placing 
circuit-breakers in the sub-station ends of the feeders, he thought 
these could be dispensed with if a very careful periodical test 
were made of the high-tension feeders to ascertain their condition. 
He agreed with Mr. Hadley that the noise of induction motors was 
a difficulty, and 50 per cent. of them in Mancbester could not be run for 
that reason, owing to complaints from neighbours. Mr. Rider raised the 
question of the weight of generators, but if he compared the weights of 
sub-station machinery he would see that the tendency was to increase the 
weight of the two-phase as against three-phase. He did not agree with 
Mr. Rider that synchronous machines were invariably shut down if there 
was trouble at the generating station. He had had numerous cases in 
which machines had been put out of synchronism at the generating 
station without anything happening at the sub-stations. He had had a 
good deal of success with the use of synchronous machinery without any 
trouble at all. The usual time taken in Manchester to get running again 
after a breakdown was three minutes at the generating station and seven 
or eight minutes at the sub-station. He agreed that synchronism was 
far better done at low tension, but in some installations during the last few 
years it had been done at high-pressure. With regard to Mr. MoCowen's 
inquiry, the all-day efficiency at the sub-stations worked out to about 
75 to 76 per cent., which was not very low when the small capacity of the 
sets was taken into account. 


SOME NOTES ON THE BRISTOL ELECTRIOITY 
WORKS FIRE.* 


BY H. FARADAY PROCTOR. 
(City Electrical Engineer, Bristol.) 


Having been asked by your Council to introduce to this meeting 
the question of the Bristol fire, the author does so with the view of 
affording an opening for considering the possibilities of electricity 
works fires in general and the Bristol fire in particular. Since so 
much has been published in the technical press and elsewhere, 
there is little or no scope for originality in the following notes, 
which at best must be looked upon as a bald statement of facts, but 
which a few months ago in the hands of an artistic story-teller 
would have been converted into interesting and sensational matter. 

A fire occurred at the Temple Back electricity works belonging 
to the Corporation of Bristol at 5.15 on Wednesday evening, 
December 28, 1908, resulting in the destruction of the 2,000-volt 
high-tension Ferranti switch gear, and damage to portions of 
the roof and windows of the engine room. The machine switch- 
board, wattmeter switchboard, trunk feeders from the Avonbank elec- 
tricity works, and the whole of the 44 feeder panels were destroyed, 
as well as all the cables leading up to them from underground. It 
may be well to remind you that at Bristol there are two generating 
stations—viz., Temple Back (the old), and Avonbank (the new). 
The Temple Back station, occupying the more central position, is 
at present used as the distributing centre for the whole of the H.T. 
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energy, the current from Avonbank being delivered to Temple 
Back through six 0:80 sq. in. two-conductor concentric paper 
insuláted lead and steel-tape armoured cables, and from Temple 
Back the energy is delivered by similar feeder cables (of varying 
sections, 0'1 sq. in. to 0*05 sq. in.) through 44 feeder panels to about 
60 transformer sub-stations in different localities. 

The only generators that need be considered in connection with 
this matter are the four 750kw. to 1,000kw. steam alternators at 
Avonbank, all of which were running at about two-thirds of normal 
full load, and two 400kw. steam alternators which were running (at 
two-thirds of full load) at Temple Back in parallel with the jore: 
going, the total alternating-current load being 2,700kw. The 
remaining plant, whether alternating or direct current, does not 
affect the subject under consideration. The voltage at the genera- 
ting station at the time was 2,800 and the periodicity 98 — per 
second. There were present at the Temple Back works at the time 
of the outbreak, Mr. H. H. Couzens (deputy city electrical engineer), 
the stations superintendent, mains superintendent and others, and 
on the switchboard gallery two charge engineers, an improver and 
a switchboard boy. 

The seat of the trouble was evidently in the panels of the two 
alternators running at Temple Back (Nos. 8 and 10); a considerable 
arc started on these, and it is reported that some seconds elapsed 
before the fuse pots burst and scattered oil, which immediately 
caught fire, and in turn caused all the other fuse pots to crack and 
let their oil run out. The handles of the machine and trunk main 
switches were burnt so rapidly that they could not have been 
operated even could they have been approached. The flames from 
the burning oil shot up to the roof 20ft. above the switchboard floor, 
and the matchboarding on which the slates rested was soon ablaze. 
Curiously, the amperes output only increased by about 200 for the 
first two or three minutes, hence the plant at Avonbank was kept 
running until after the lapse of about eight (?) minutes, when the 
load, having increaseed by about 800 amperes, some of the trunk 
main fuses at Avonbank gave way, and the station was then shut 
down. 

The damage done by fire may be said to have been limited to the 
high-tension Ferranti switchboards, one of the arc lighting boards, 
the connecting cables from the switchboards to the machines, and 
from the switchboards to the mains in the streets; and also, as far 
as the building is concerned, to damage to the roof, teak window 
frames and a portion of the switchboard gallery. A slight amount 
of damage was also done to the stone window sills and glazed brick- 
work. The total amount of the claim paid by the insurance company 
was £8,225. 

The remains of the old board were very carefully examined, and 
several consultations have been held to endeavour to ascertain the 
source of the breakdown, but there is not sufficient evidence to 
point conclusively to special features constituting the primary cause. 
It is most improbable that a fault on the external system is to blame 
since all the trunk mains and feeders were protected by fuses, and 
some minutes after the arc was formed the ammeters registering 
the entire output from the Temple Back works were examined and 
showed a normal current. After the fire it was found that one of 
the trunk mains, that remained loaded to the last, had fused for a 
length of about 8ft. to 4ft. in the ground outside the Temple Back 
works, but as the arc had apparently sufficient resistance to keep the 
current within the limits of the fuses at the Avonbank end these 
did not operate. The fuses at the Temple Back end of this trunk 
main were not situated where the arcing commenced, and could not, 
therefore, have been the cause of the same. This cable is 0:8 sq.in. 
section two-wire concentric paper insulated lead sheathed and steel 
tape armoured, and was provided with fuses at each end, and probably 
carried nearly 1,000 amperes before Avonbank was shut down. 


It would appear that the origin of the trouble is to be found from 
amongst the following :—Firstly, by leakage from the metal work 
of the board charged at high pressure over the surface of the 
insulators and slate to earth, or, in other words, to the other pole 
of the board, in which case it is further possible that this may have 
been in a measure caused by the presence of moisture or by a crack 
in one of the insulators due to the jar of operating the switch. 
Secondly, by the breakdown of one of the cable receivers, in which 
the cables from the machines to the switchboard are jointed ap. 
In the event of such a fault occurring, however, it is most probab 
that, owing to the proximity of the two conductors, a ‘‘ dead short "' 
would have resulted, causing the engine to pull up, the mass of 
metal being too great to allow of the fault clearing itself, and the 
machine fuse would have operated, due to the current from other 
generators. Since the machine in question (No. 8 alternator) did 
not pull up, and since the fault was not a dead short as evidenced 
by the fact that the load on the Avonbank station did not run up to 
more than about 1,374 amperes—viz., say, 200 amperes above the 
normal load for the time in question—it appears that the fault did 
not originate at the cable receiver. Thirdly, by the abnormal 
action of one of the machine fuses, the blowing of the fuse causing 
an arc and breaking the porcelain pot filled with oi] in which the 
fuse is placed. ' 
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Although some engineers who have examined the board since the 
accident seem to favour the opinion that the improper action of the 
fuse was the first cause of the trouble, none of the members of 
the staff hold that view. The fuses were examined by the engineer 
in charge just & few minutes before the accident, and their tempera- 
ture was normal. There was not even a full load on the machines 
corresponding to the switch panels wherein the trouble commenced 
and no switching operation was being carried out. Whilst the 
fault was still ** on " and the Avonbank works was still delivering 
energy to Temple Back, the stop valves of the two running 
machines at Temple Back were closed and their fields shut off 
although the machine switches were closed and could not be 
approached. These machines would thus have formed two dead 
shorts across the system unless their fuses acted, and since the 
machines on examination showed no signs of having passed exces- 
sive currents, the inference is that these fuses acted in & proper 
manner and were not the source of trouble. 

It is very certain, however, that when once the fault commenced 
the whole of the cause of the spreading of the trouble was attribut- 
able to the oil used in the fuse holders and switches, of which there 
would be about 22 gallons. The fault was very much augmented 
by the fact that it was impossible to get the Avonbank supply cut 
off till after the lapse of a few minutes, as all private telephones 
were rendered useless by induction on the wires, and, owing to the 
great number of calls from consumers, it was impossible to imine- 
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diately get into telephonic communication over the National Tele- 
phone Co. 's system. It was, therefore, not until the load at 
Avonbank became very excessive that those in charge shut down 
the supply at that station. 

It was also impossible to get at the switches on the trunk mains 
from Avonbank owing to the conflagration, though what would have 
happened at Avonbank had the full load been suddenly and totally 
removed without explanation or warning is perhaps a matter for 
speculation ; the alternators would probably have run out of phase 
and the boilers would certainly have blown off steam. Whether 
the plant would all have remained in thorough order ready to take 
up the load as soon as the mains were joined across is difficult to 
say. Apart from the oil, there was a small amount of wood on the 
oldest portion of the switchboard floor, which contributed somewhat 
to the fire. All portions of the flooring, excepting that first 
installed, were formed of iron chequer plating covered with lino- 
leum, and this withstood the test perfectly, the linoleum within a 
few feet of the place where the most extreme heat occurred 
remaining intact. 

The window frames are of teak, and they were much charred, 
but these in themselves did not add to the trouble. In the roof 
the slates were laid upon matchboarding, and this formed one of 
the most serious features, as the fire reaching this spread rapidly 
along a considerable length of the engine room and necessitated the 
use of a great amount of water, this water doing a considerable 


amount of temporary damage to the electrical machinery. The 
eables contributed largely to the flames, although they were all 
encased in lead and further protected with steel armouring. The 
steel armouring, however, was served over with impregnated jute, 
and this getting soaked with oil was, of course, very inflammable. 


In reconstruction: (1) The use of oil in porcelain holders is to be 
avoided. (2) The use of wood anywhere about the structure of the 
switchboard floors will be avoided, unless it is in such form as to be 
proof against fire. Hardwood blocks set upon a concrete foundation 
probably form the best and safest description of switchboard flooring, 
as, whilst it is practicably unburnable, it affords a good insulation 
from an electrical point of view, and does not appear to be open to 
the objections that have been found to exist in the case of glass. (3) 
Cables, although armoured with lead or steel armouring, must be 
further protected by being elther buried or run in metal casings ; 
and (4) the roof must have in its construction no wood, unless it be 
thoroughly protected, as in the construction of fireproof doors. 


` Ferranti switchboards of the type whereon the accident occurred 
have been very generally accepted as being of the most suitable 
form for use under the particular conditions of the Bristol system, 
but it seems imperative that boards constructed on this principle 
should not be built into any external wallof a building, for, although 
the walls of the generating stations at Bristol are formed of most 
excellent bricks set in cement and are 2ft. thick, there is no doubt 
that, with continuous wet weather and strong winds, damp has 
found its way through, and the back slates supplied with the board 
afford no protection. 

A drawing of the proposed fireproof switch-rooms is appended 
hereto. 


DISCUSSION. 


Mr. HAMILTON KILGOUR (Cheltenham) said that in response 
to an invitation by Mr. Prostor he went down to Bristol before any- 
thing was cleared away, and was amongst those who thought that the 
improper action of the fuse was the cause of the trouble. The locus of 
the trouble was undoubtedly at one or other of the two fuse positions on 
the machine panels. It was perfectly well known that copper fuse wires 
did go at times without any apparent cause. At Bristol a slight arc was 
maintained through the springs and flexibles of the fuse having become 
stiff. He had examined a great many of these in his own station, and 
the flexibles undoubtedly ceased to be flexible and the springs became 
quite stiff so that the ends of the fuse wires were not drawn right under 
the oil. A small arc was therefore started at Temple Back, and as 
Avonbank continued sending carrent an explosion took place in the fuse 
box and started the conflagration. He knew from experience that when 
fuses went they went with explosive violence, but he had got over this 
by allowing a certain amount of clearance. Otherwise, when the fuse 
went it upset some oil, and the arc which followed, playing on this oil, 
caused a fire. He thought the Ferranti board was a most excellent one, 
but he would like to have it modified, as suggested in Mr. Proctor’s Paper, 
in the way of getting rid of the fuses and substituting switches with 
over-load and no-voltage or reverse current automatic releases. 

Mr. G. H. COTTAM (Hampstead, London) asked Mr. Proctor it he 
had any authentic data that the oil pots were full of oil, and whether the 
temperature of the pots was taken by merely feeling them on the outside. 
He had had experience that when oil leaked out of a box and a fuse 
had gone the arc was sufficient to travel back and carbonise the whole 
box. He was of the opinion that the cause of the fire was the fact that 
the oil in the pots was not sufficiently high to put out the arc. 

Mr. L. ANDREWS (Key Mfg. Co.) said that Mr. Proctor apparently 
favoured the view that the fire was started with leakage over the 
surface of or through one of the insulators. He (Mr. Andrews) did 
not think this likely, because it could be assumed that even if direct 
contact with the glazed brick wall behind the switchboard were made 
the resistance of this wall would be sufficient, even if saturated with 
moisture, to prevent suflicient current passing through it to start a 
serious arc. It was stated that after the fire a trunk main was found 
fused asunder for 2ft. or 3ft. feet, but that the Avonbank feeder fuses 
had not been blown. The Paper also stated that the sectional area of 
the feeder was 0°3 sq. in., with apparently a maximum current of 
about 1,000 amperes —i. e., it was working for three minutes with 
a current density of 3,000 amperes per square inch. Such a current 
would not burn a feeder suddenly, and the current was no doubt 
very much heavier than Mr. Proctor estimated. He was of the 
opinion that something must have occurred at that point to break 
down the insulation; but was that failure of the insulation the cause 
of the trouble or the effect of the tr, uble? It was more likely that the 
fault really occurred outside the station, but Mr. Pructor said he did not 
think this was so, because the arc did not start at the fuse at the Temple 
Back station. He supposed it could be assumed that the fuse was of the 
same capacity as the one at Avonbank. Assuming this, they then had to 
consider that there was a fault being supplied from the two generating 
stations, one station 2 yds. away and the other 2 miles away. This would 
mean that the majocity of the short-circuit current would come on the 
Temple Back station, where there were only two generators running at 
about two-thirds full load. If the load were suddenly thrown on two 
generators, one would get away quicker than the other, and that was what 
happened here and blew its fuse. Then the whole load would go on the 
remaining machine and blow that fuse as well. He did not agree with 
Mr. Kilgour that it was necessarily a fault in the fuse itself, because 
there was absolutely no fuse obtainable which could be entirely relied 
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upon on high-tension circuits. About two years ago he brought back 
from the States a fuse that had an excellent record there and which had 
been used frequently on 5,000 volts. It acted well enough at Hastings on 
1,000 volts, but after a time it blew all to pieces. It was all a question of 
the point at which the current had to be broken. If it occurred on the 
crest of the curve and an arc was started, there was absolutely no method 
known that could be relied upon. One thing that was necessary was 
that the gear should not be too cramped. The gear should be so 
removed from the high.tension parts that if anything abnormal did 
occur the attendant was not unnerved and time was not wasted. He 
was interested in a remark made by Dr. Thompson upon his (Mr. Andrews) 
Paper before the Institution of Electrical Engineers a few years ago. 
Dr. Thompson said that fuses were very good things to do without. 
Circuit-breakers were the best things to use because with these the circuit 
was actually broken inside the oil. It was not broken outside and then 
drawn under the oil. 

Mr. C. H. WORDINGHAM said that the experiences at Bristol had 
brought out the vital necessity of having absolute incombustible con- 
siruction for generating stations. He would like to know whether Mr. 
Proctor did not consider that & tiled platform with rubber mats was 
better than wood blocks, and also whether it was to be understood from 
the Paper that the whole of the trunk feeders were burned out. 

Mr. PROCTOR said the whole of the mains underneath the switch- 
board were burned, but not those between the two generating stations. 

Mr. WORDINGHAM, continuing, said that the burning of the cables in 
this way might be explained by the fire working back up the cables, and 
thus it would not be electrical at all. He was not familar with the latest 
construction of the Ferranti switchboard, and was not aware whether 
sulphur cement was used, but if it were used it was a very dangerous 
material. If Mr. Ferranti would forgive him referring to ancient history 
he might say that a fire occurred in the Grosvenor Gallery where the 
stream of sulphur cement that ran down was something to remember. 
He would like to know what fraction of the total logs to the station the 
insurance represented.  Incidentally Mr. Proctor had speculated as to 
what would happen if the whole load were thrown off the Avonbank 
station instantaneously. This was a y gerious matter, and he had 
actually provided a valve in a big station by which the steam pipes blew 
off automatically to the atmosphere if such an occurrence took place. 
With regard to connections to the switchboard, he thought that anything 
in the nature of a yarn covering to cables should be avoided. It was not 
necessary within a building, and certainly was a possible source of fire. 
If the lengths of cable were not too great, could not a copper covering be 
put round the cable? This would avoid melting. He had samples made 
of paper cables with copper covering, and it yen was quite feasible 
although very costly. But it made a very safe job at the back of a 
switchboard. 

Mr. H. W. CLOTHIER said that one thing had not been mentioned in 
the Paper, viz., the length of time during which consumers were in dark- 
ness. He understood that the first consumers were put on about eight 
hours after the accident, and that some of the load was not taken up 
until 27 hours after the accident. Some few weeks after the accident, in 
response to many inquiries which he personally received, he issued a 
report, and the opinion he expressed in that report he still held. The 
question of burning oil, however, he did not lay so much stress upon as 
did the author. The oil used in oil-break switches and fuses was one 
which had a very high flash point and it was as good an insulator as 
could be procured. These were two essentials of the oil, Another one 
was that it should not be too thin or too thick. The proper viscosity 
ought to be obtained. He did not suggest that this was the case 
at Bristol, but only mentioned it as a point in the discussion. The 
switchboard had not been used in the way it had been originally 
intended. The intention had been to instal two 2,000 kw. machines at 
the Temple Back station. Afterwards it was found expedient to build the 
new station at Avonbank and to connect up the machines there by trunk 
mains to the switchboard in Temple Back. Practically no alteration was 
made to the board. He contended that if a fuse had failed upon the board 
as it was originally intended to have been used, the machines would have 
been quickly shut down on the stop valve and the fire would have been 
but a trifling thing to get over. The flames could have been put out by 
sand or a coat or a sack, and the station would only have had to be shut 
down for about half-an-hour. He thought Mr. Proctor’s suggestion that 
the insulation of the board had failed impossible. The surface insulation 
consisted of 24in. of porcelain, asbestos and slate. He thought Mr. Andrews 
had thrown some light on the occurrence, 
the trunk mains which carried 1,000 amperes up to the very last was 
found to have been burned down 2ft. or 3ft. This could not have been 

ing current unless there was an arc, and it forced the conviction upon 
him that the fault on the trunk mains must have been one of the earliest 
incidents of the whole occurrence. But he did not think it was a good 
point to say that the burning of the machine fuse was due to the fault on 
the trunk main because the machine fuse would take more current than 
the main trunk fuse. He advocated the elimination of fuses from 
machine panels, He believed that sulphur compound was still used on 
the Ferranti switchboards, but when it melted it only smouldered away 
and did not burn fiercely. 

Councillor IRWIN (Dublin) asked what kind of holders for the oil 
Mr. Proctor proposed to use in reconstructing the station. In the 
Dublin scheme they had a Ferranti switchboard, with porcelain holders, 
working at 5,000 volts. The switchboard floor was tiled. The switch- 
boards were built into the walls and he would like to know the effect of 
damp under these conditions. It appeared from the discussion that no 
form of fuse at present known was absolutely reliable. This was a 
serious matter, but he thought there ought to be sufficient talent in the 
country to invent something which would be absolutely safe and reliable 
under all conditions. . 


'fuses. 


The Paper stated that one of 


Mr. G. WILKINSON (Harrogate) thought there was no doubt that the 
cause of the fire was the failure of the fuse pot, and it showed the 
necessity for careful and periodical inspection as well as ample ventilation. 
The author made the following rather startling eonfession in the Paper : 
„Some minutes after the arc was formed the ammeters registering the 
entire output from the Temple Back works were examined and showed a 
norma] current.” it seemed to him that as this was two or three 
minutes before the fuse pots burst that was the time for the switchboard 
attendant, by prompt action, to have put out the arc. What struck him 
when he examined the board was the very narrow platform which was in 
front of the board. But there was nothing at Bristol to disturb the well. 
founded confidence in the Ferranti board for certain purposes, and they 
need not indulge in any mild panic with regard to the working of these 
boards, provided there was systematic examination and especially of the 
At present he was putting up an addition to the Harrogate board 
for machines up to 1,000 amperes. 

Mr. S. Z. PER FERRANTI said that he was the perpetrator of the trouble 
at Bristol, and he desired to acknowledge the exceedingly kindly and 
honourable way in which Mr. Proctor and all those who had spoken in 
the discussion had dealt with the matter. They might have said very 
much harder things than they had. He had not visited the scene of the 
fire, but from the reports he had had furnished him, he had come to the 
conclusion that it was simply that the fuse broke and then the trouble 
started. It was a very easy thing to make an invention, but an exceed- 
ingly difficult thing to improve it. The pattern of fuse on the Bristol 
board was supposed to be an improvement over a previous pattern ; ‘but, 
unfortunately, it was just the reverse. It was the worst pattern fuse he 
had ever manufactured. What occurred was that the springs, failing to 
operate completely, left the terminals of the fuse standing out above the 
oil, and it was easy to see how the trouble followed. With regard to what 
happened afterwards, he did not agree with Mr. Wordingham's idea about 
the fire running along. The cellular system demonstrated its advantage 
as much there as anywhere else and absolutely kept the trouble within 
limits. The burning oil was thrown out in small quantities and ignited 
the combustible material on the switchboard. The advantages of a cellular 
switchboard were absolutely thrown away if there was anything in the 
neighbourhood which could be ignited by & spark, and he would recom- 
mend the elimination of everything combustible from the neighbourhood 
of that and all other types of switchboard. There was no reason why the 


platforms should not be entirely incombustible. Mr. Okell, of Plymouth, 


had been speaking to him about compressed glass blocks, which would be 


very much better than the wooden flooring which was used. Rubber 


mats were about as bad a thing as possible. Lids were supplied for the 
fuse boxes in order to prevent dirt and dust getting into the oil. He 
realised the difficulty of them, but found it hard to convince other people 
that, although the lid was supplied by the makers, it should not be used. 
The Grosvenor Gallery fire happened 16 years ago. There had been a 
good many fires there, but the one Mr. Wordingham referred to was the 
principal one. Cellular switchgear was developed very largely as the 
result of the fire. About 14 or 15 years ago he designed a cellular switch- 
gear for the London Hlecirie Supply Corp. sub-stations working at 
10,000 volts at a time when there was very little experience, but there 
had been no failure on the switchboards of the London Electric Supply 
Corp. sub-stations since. They were working to-day, and the large 
number of transformers working with them appeared to be just as service- 
able now as they were then. There was a tendency to put up a great deal 
too many instruments on a switchboard and to doa good many things that 
ought to be left undone. It was very easy to make an electrical measurement, 
and the tendency was to put an instrument in every conceivable position in 
order to get a lot of information. This information was very interesting, 
but it was not of much good. If these instruments were dispensed with 
large financial savings would be made, and at the same time the security 
of the switch gear against breakdown would be improved. The chief fault 
of fuses was that they had been too good, and their employment had con- 
sequently been continued beyond their sphere of usefulness. 

Mr. FARADAY PROCTOR (Bristol) in reply to Mr. Cottam, reminded 
that gentleman that the fire took place two days before Christmas, and it 
was a night when the maximum load wasexpected. Therefore,it was only 
nataral to expect that the station engineer had thoroughly inspected his 
fuses. He felt quite sure that the pots were full of oil and that the 
fuses were new material. Mr. Andrews had referred to the existence of a 
glazed brick wall at the back of the switchboard. As a matter of fact, 
it was a red brick wall, and the glazed appearance was given by a coating 
of white enamel over the bricks. Mr. Andrews also advocated the 
use of circuit-breakers with time limits. He was going to use circuit- 
breakers in the future, and he hoped also time limits, but no 
one seemed to know anything very satisfactory about the latter. He 
did not like tiles or glass for the flooring because, if & screw, or any- 
thing of that sort, were dropped on it it might be dangerous for persons 
walking about. Wood was practically unburnable if i$ was put in in the 
proper form, so that there was no admission of air, in case of fire, behind 
it. Possibly, as Mr. Wordingham pointed out, the existence of the sulphur 
cement might have been one cause of the fire. The best of joints got hot 
sometimes. This cement might have softened the terminals, which got 
& little out of line, and by exercising rather too much strength in putting 
in the fuse or switch through it not going home easily the insulator might 
have got cracked. With regard to the insurance money, the compauy 
paid £8,000, but they did not get every penny he claimed for. He thought 
Mr. Clothier had drawn many erroneous conclusions. He saw the scene 
of the fire, and he (Mr. Proctor) should have thought he would have 
realised that & sack would not have put out such an arc as took place. 
There was a considerable quantity of sand on the platform, but it was of 
no avail. Mr. Clothier's remark that the machine fuses would take more 
current than the trunk main fuses was not correct. In reply to Mr. Irwin, 
iron holders for the oil were now being adopted at Bristol. 
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COAL-HANDLING PLANT AT CHATHAM. 


Messrs. Graham, Morton & Co. send us the following particulars 
of an Admiralty contract which they have carried out. It is in 
connection with the electricity supply at the Royal Dockyard at 
Chatham, and included the supply, delivery and erection of a com- 
plete coal-handling plant. The coal bunkers are 200ft. long. They 
are divided into 15 compartments, and are 17ft. wide, having a total 
depth of 19ft. Each division has a conical bottom, with wrought- 
steel outlets and flanges for the attachment of the coal-measurin 
apparatus. To the wrought-steel flange at the bottom of each co 
bunker is attached a valve and a measure chamber to measure 
5 cwt. of small coal at a time. The operation is from the stoke- 
hole floor. Arrangements are made so that the measurer can be 
moved bodily from the valve, to permit the fixing of the weighers, 
which are supplied in addition to the coal measurers. These are 
provided with complete recording apparatus, to continuously record 
the weight of coal weighed, and with dials capable of being read 
from the floor level. As it is not intended that the weighers shall 
be permanently in position, they are provided with eye-bolts or 
shackles, by means of which they can be hoisted up. Outside the 
boiler house, on a lattice-work structure, is fixed a steel ash hopper, 
10ft. square by 9ft. total depth and of about 10 tons capacity. 

There are three batteries of boilers of three, four and six respec- 
tively. The first two have one uptake each and the latter two, leading 
into the main flue at a higher level and supported on plate girders of 
22ft. 6in. span. The uptakes are rectangular in section, 10ft. long 
by 4ft wide. The whole of the exterior is lagged with asbestos 
covering to & depth of about ljin., and then covered with steel 
sheets of win. in thickness and secured at the corners by means of 
bolts. Each uptake is provided with: one expansion joint, and 
stiffened at intervals with angle irons. The main flue is also 
rectangular in section and is 11tt. high by 2ft. wide being lagged and 
covered in exactly the same way as the uptakes. 

Fixed on the roof of the boiler house are seven single-ton electri- 
cally-driven coaling cranes. "The radius of the jibs is 8ft. 9in. and 
height of the lift is 40ft. ; the lifting rate is 200ft. per minute and the 
slewing rate 150ft. per minute at the jib head. The centre post is 
of forged steel and machined all over. A hole is bored through ite 
length large enough to take the connecting cables. Suitable rings 
and collecting gear are provided and fitted at the top of the post. 
The jib is built of wrought-steel plates and angles of the lattice- 
girder type steel riveted and rigidly connected to its base. Auto- 
matic lubrication is fitted to all bearings. There are two totally enclosed 
series motors on each crane. One is à non-reversing motor for hoist- 
ing and the other a reversing motor for slewing. The speed of the 
460 to 500-volt motors is specified not to exceed 600 revs. per min. 
The commutator segments are of sufficient depth to allow of a 
radial wear of at least Ain. on the slewing motor and jin on the 
hoisting motor. The controllers are contained in a metal case and 
actuated by one handle. Both controllers are connected by pinions 
and quadrants to the lever, and the latter is so arranged that when 
moved in a vertical plane it actuates the lifting and when moved in 
a horizontal plane the slewing controller. A spring causes the con- 
troller to return to the off position as soon as the handle is 
released. The ash-hoisting crane is fixed on the outside wall at 
one end of the boiler house, and is capable of lifting a total load of 
10 cwt. at the rate of 200ft. per minute, the radius of the jib being 
Bft. The slewing motion is operated by hand by means of a 
wrought.steel lever and appropriate gear, the slewing bearings of 
the jib being provided with antifriction rollers to facilitate operations. 


A SECRET SERVICE TELEPHONE SYSTEM. 


For some considerable time the General Electric Co. have been 
carrying out experiments in connection with a new system, whereby 
absolute secrecy could be maintained during the time that any two 
persons were in telephonic communication, and, further, to dispose 
entirely of all chances of tapping ” the line and the possibilities of 
leakage. Tlie company have now introduced an instrument which, it 
is said, enables this to be carried out most successfully, and they have 
given the name of SS” (secret service) to the system. In con- 
struction the instrument is somewhat of a departure from the usual 
forin, and embodies the latest developments made in telephone work 
generally. Every detail has been most carefully thought out, and 
the whole instrument substantially made and highly finished. Two 
stations cannot be accidentally rung up at one time by careless 
placing of the switch, and all chances of cross-talking are disposed of. 
Moreover, each pair has a complete metallic circuit, the conversation 
is loud and clear, and the instrument cannot be left out of call. 

The method of operation is extremely simple, an operator being 
able to put himself into direct communication with his correspon- 


dent at any other station on the system simply by inserting a plug 


and pressing a ringing key. It is impossible for a third person to 
overhear the conversation, or to interrupt in any way whatsoever ; 
the inductive effects which exist on ordinary systems are entirely 
eliminated with this particular type of instrument by the use of 
twisted wire, and all chances of leakage disposed of by adopting a 
inetallic circuit through- 
out. A distinct signal is 
given by the falling of an 
indicator shutter to point 
out which station is 
making & call, attention 
being audibly attracted by 
& bell; or, if the plug 
happens to be left in the 
“jack” or socket, a 
„ buzzer” is brought into 
operation. On reference 
to Fig. 1 it will be observed 
that there are & number 
of drop indicators corre- 
sponding with the number 
of lines, and immediately 
below these are the 
“jacks” or plug sockets. 
A connecting plug with a 
length of flexible cord is 
also provided which is 
inserted into any jack” 
according to the number 
of the line it is desired to 
communicate with. When 
a call is made the indi- 
cator corresponding with 
that particular line falls, 
denoting at once who is 
calling. Should the telephone be without an attendant when the 
call is made, this indicator clearly shows that & call has been made 
and from whom the call originated. The SS” telephone can also 
be used as a central station instrument for intercommunication 


Fic. 1.—WaLr SET. 


Fic. 2.—Tasue Set. 


between outlying stations, in which case it is provided with a pair 
of plugs enabling the calling station to be connected through 
to any other station on the system. 


The Recent Thunderstorms.—Last Monday heavy thunder- 
storms broke over nearly all parts of the United Kingdom, and 
resulted in a number of fatalities and considerable damage to 
property. A lad of 17, while crossing Stamford-street, Black- 
friars, was struck by lightning and killed, his body and clothing 
showing signs of burns. A farmer was killed by lightning at 
Holtfleet, near Worcester, while in the act of ploughing, his 
horses sharing the same fate, but a boy who was with him 
escaped injury. A man was also killed while walking on the 
top of a hill near Barmouth, and his wife, who was with him at 
the time, was very seriously shaken. Throughout the week 
numerous storms have taken place in various parts of the 
country, further lightning fatalities occurring on Wednesday. 
It is anticipated that more thunderstorms will visit this 
country before the weather once more becomes settled. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIER D’ALBE. | 


The Ponderable Emission. — R. Blondlot has tried whether the 
polish of a metallic surfaco lias any effect upon the ponderable 
emission obtained from it. He finds that if a silver coin is 
polished it absolutely ceases to emit the finely divided ma'ter 
which affects the phosphorescent screen. If it is then heated 
to 100deg. in the open air for a few minutes and allowed to 
cool it again gives off the emission indefinitely. The same 
phenomena are presented by pure silver, by copper, mercury, 
iron, zinc and bronze coins. In the case of lead, however, the 
behaviour is reversed, for a polished or freshly-cut piece of lead 
gives off the emission, whereas a tarnished piece of lead does 
not. The platinum metals, gold, dry glass, fused sulphur, 
plaster and chalk are inactive ; but a large number of liquids 
are active, such as tap water, salt water, pure sulphuric acid, 
glycerine, vaseline oil, alcohol and, generally, all odorous 
liquids. The author agrees with Berthelot that the emission 
may be due to very feeble chemical reactions produced at the 
surface of metallic bodies or to the volatilisation of certain 
constituents. 

R. BLONDLor, Comptes Rendus, July 4, 1904.] 
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Effect of Radium Rays on Metallic Conduction —J. Trowbridge 
and W. Rollins point out that, owing to the peculiar properties 
of radium rays, we are at last in a.position to decide the ques- 
tion as to whether radiant energy exhibiting light and passing 
through a metal can affect the passage of a current of elec- 
tricity, as it already does in a gas by ionisation. They made 
the following experiment :—A metre of aluminium wire was 
wound in five turns round a thick sheet of lead, which was 
8cm. in length and lem. in width. The wire was wound 
round the longest dimension of this shuttle-like piece of metal, 
and was insulated from it by thin sheets of vulcanite. The 
electric. current, therefore, passed in one direction along the 
upper layer of the wire, and in the opposite direction along the 
lower layer. The lead intervening between the upper and 
lower layer could serve to confine the radiations from suitably 
placed radium either to the upper or the lower layer of wire. 
The lead shuttle, with its layer of wire, was enclosed in a lead 
cylinder, and a specimen of pure radium bromide was enclosed 
at one end of the layers of wire, so that its emanations could 
sweep along the upper or the lower layer of this wire. A lead 
diaphragm could be used to shut off the entire effects of the 
radium from the wires. As a result, no instantaneous effect 
was observed; a very slight creeping deviation of the galvano- 
meter mirror came after a considerable interval of time, which 
might have been due to change of temperature. It could not be 
ascribed with reason to the presence of radium. The light from 
the radium could be scen through a slab of iron lin. thick, yet 
this manifestation of energy passed through the aluminium 
without any apparent effect upon the mechanism of the elec- 
tric current. The authors suggest that this negative result 
goes to support the theory that the mass of the electron is 
altogether apparent. 

(TRowsRiperÉ and RoLLIxs, American Journal of Science, July, 1904 


The Electron Theory.—W. Wien shows that the assumption 
that the electrons are not spheres, but Heaviside ellipsoids, 
not only satisfactorily explains Michelson and Morley's other 
experiment, but also supplements his own theory of radiation 
by electrons. According to Heaviside, the surface of an electric 
charge which is a sphere while at rest becomes in motion an 


* ° e . 7˙2 e. 
ellipsoid whose axes are in the ratio 1 - —:1:1, where c is the 
C 


velocity of light and v is the velocity of the electric charge. 
An electron will, therefore, only be a sphere when it is at rest. 
After being set in motion with respect to the ether it will 
assume a shape whose flatness increases with the velocity, and 
which becomes a circular disc when its velocity is that of 
light. ‘This conception at once eliminates all the well-known 
difficulties of an electron moving with the velocity of light or 
a greater velocity, for the velocity of light is the greatest 
possible speed of the electron, since its shape becomes unstable 


as soon as that speed is exceeded. Another point of view 
newly introduced by this conception lies in a possible 
hysteresis between the velocity acquired by the electron and 
its corresponding change of shape. Such an hysteresis or 
retardation might have to be considered in an accurate theory 
of Róntgen rays. In any case, the new theory will bring us 
considerably nearer the reduction of mechanics to electro- 
magnetic principles. 
[W. Wien, Physikalische Zeitschrift, July 15, 1904.] 


A New Method of Observing N-Rays.—R. Blondlot describes 
a method in which, instead of observing the sulphide on a 
black ground, it is only necessary to watch the appearance or 
disappearance of a coloured line on a background of the com- 
plementary colour. A thin line of the sulphide is traced on a 
piece of white cardboard, and this is then exposed to the light 
of a gas flame shining through orange-coloured glass. When 
the flame is turned high, the only thing seen is the uniform 
yellow surface of the cardboard. When it is turned very low, 
the blue colour of the phosphorescence comes out clearly on 
the orange ground. The flame can be so regulated that the 
blue line only just disappears. If in this “sensitive” state 
the screen is exposed to N-rays, the blue line reappears, 
disappearing again when the N-rays are stopped. All fatigue 
and strain of the eye, giving rise to the illusions specified by 
Lummer and Le Roux, are thus avoided. The same method 
may be used for the observation of the N'-rays. The flame is 
then regulated that the blue line is just visible, and the 
N’-rays then make it disappear. The author points out that 
these observations require a certain training of the eye, just 
as the ear requires training, according to Helmholtz, for the 
discovery of harmonics. 

[R. BLoxDLor, Comptes Rendus, July 11, 1904.) 


Intensity of Radium Bays. — W. Seitz has made some absolute 
measurements of the intensity of the B-rays given out by 
radium preparations. The method used was not that of 
measuring the positive charge acquired by the radiating pre- 
paration, but that of measuring the negative charge acquired 
by an insulated plate exposed to the rays in a vacuum. Since 
in this case the preparation need not be itself enclosed in 
the vacuum, the method is well adapted to the measurement 
of absorption. The plate exposed was of brass and was con- 
nected to the electrometer through the intermediary of a 
platinum brush attached to a piece of iron suspended by a 
spring, which enabled the observer to interrupt the communi- 
cation with the electrometer by means of a magnet. The 
author found that the preparation, consisting of 7 milligrammes 
of radium bromide, gave off permanently 3:57 x 1071? amperes 
in the form of f-rays, This value accords well with the 
3:018 x 1071? amperes obtained by Wien from 4 milligrammes of 
radium bromide. As regards the absorption, tho author found 
that Lenard's rule, according to which the absorption is simply 
proportional to the mass traversed, is approximately fulfilled, 
but that the heavier metals have a rather higher proportionate 
absorption. He found that a plate of lead 3mm. thick allows 
of the passage of a third or a fourth of the total radiation. 

[W. Sgrrz, Physikalische Zeitschrift, July 15, 1904.) 


Lightning lods. —K. von Wesendonck reiterates his conten- 
tion that the chief use of lightning rods is not that they dis- 
sipate the atmospheric electricity and thus prevent lightning 
discharges, or rather convert them largely into a silent and 
gradual discharge. Such a silent discharge, he points out, 
would be accompanied by the luminous phenomena known as 
St. Elmo's fire, which, however, is much rarer than thunder- 
storms in Europe. He experimented with two large plates, 
to the lower one of which a point was attached. He found 
that the silent discharge commenced as soon as the distance of 
the point above the lower plate reached a certain value, but 
that as soon as it did commence, it was accompanied by luminous 
effects plainly visiblein the dark. He doubts the efficiency of 
hot gases from chimneys in dispersing accumulations of atmo- 
spheric electricity. 7 

[K. von WrsENpoxck, Physikalieche Zeitschrift, July 15, 1904.) 
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POLYPHASE SUB-STATIONS. 


Recent improvements in single-phase motors may have 
brought us a step nearer to Mr. FERRANTI'S Utopia—a state 
in which electrical energy will be utilised in the form of single- 
phase current only—but nevertheless the methods required 
for the conversion of alternating into continuous current must 
still occupy an important position in every electrical engineer’s 
mind. Consequently the opportunity afforded for a discussion 
on this subject in connection with Mr. S. L. PEARCE'S recent 
Paper was a valuable one, and although the general principles 
of sub-station design are now well known and properly appre- 
ciated, an exchange of opinions arrived at by men with 
experience in tho working of sub-station plant could not fail 
to be useful. Mr. PEARCE in his Paper followed the example 
set by Mr. EBORALL in his Institution Paper three years ago, 
and divided the converting maehinery into three classes— 
induction motor-generators, synchronous motor-generators and 
rotary converters—and put forward the advantages and dis- 
advantages of each. Each class of equipment has its partisans, 
but there must be a general agreement on the main point that 
rotary converters are the cheapest and most efficient, while 
induction motor-generators are more expensive and waste more 
energy but are undoubtedly the most reliable. Synchronous 
motor-generators occupy an intermediate position, combining 
some of the advantages with most of the disadvantages 
of both of the other two classes of plant. Mr. PEARCE'S 
Paper, however, differs from the majority of other Papers 
written on the same subject by the fact that he gives 
actual figures relating to the three different types of 
machine. As no fault was found with these figures by the 
representatives of manufacturers who were present at the 
meeting, we may assume that they indicate more or less 
average practice, and at a glance the superiority of the rotary 
converter is evident if its reliability can be considered as firmly 
established. A gain of from 40 to 50 per cent. in first cost in 
a machine, say, of 250kw. capacity and an increase of 2 or 3 
per cent. in efficiency cannot be overiooked merely because 
some of the early machines have given trouble, and therefore 
it is expedient to examine carefully the nature of the 
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vagaries in early youth which have given the “rotary” 
a bad name. First and foremost of these was “hunting,” 
a propensity which has been entirely overcome by the proper 
use of damping coils and the maintenance of constant angular 
velocity of the generator. At a frequency of 60 and even 
50 e, per second, the latter condition must be rigidly adhered 
to, but it is safe to say that at 25 œ per second no trouble 
need be anticipated from this source if the generating plant be 
properly selected. As Mr. RuTHVEN-MuRRAy stated in the 
discussion, 50 œ rotaries have been running for years with- 
out giving any trouble; but there is absolutely no reason why 
the lower frequency should no* be adopted, not only for 
traction, but also for lighting. An alternating current, with a 
frequency of 25 c» per second, is, of course, too low for lamps; 
but this question does not arise when considering converting 
plant, for the lamps are, of course, connected to the continnous- 
current side. It is, in fact, only in the case when the whole 
or part of the low-pressure distributing system is to be alter- 
nating that we should recommend the higher frequencies, and 
then, it may be mentioned, there is much to say in favour 
of the frequency of 40 ~ per second (adopted by chance in 
Derby and one or two other towns). Arc lamps as well as 
incandescents can be run with alternating current at this 
frequency, and it is far preferable to 50 ~ for rotary con- 
verters and for motors, but, on the other hand, there is a 
danger of too much diversity of plant if certain standard 
frequencies are not adhered to. 

The instability of rotary converters under certain conditions 
is, to some extent, a characteristic of synchronous motor- 
generators, although it is possessed by the latter class of machines 
to a lesser degree, and there is the same trouble with 
regard to starting up anew when there is no battery in the 
sub-station if the continuous-current supply has been inter- 
rupted. Thus Mr. RIDER stated in the discussion that, in 
the event of a main cut-out isolating the sub-station for a 
moment, it took the staff of one of his synchronous motor- 
generator sub-stations 10 minutes to restore the supply, 
and “this meant a line of cars 2 or 3 miles long.” But 
it will be remembered that the starting arrangements in 
the London County Council tramways sub-stations are by 
no means as simple as they might be, and, in fact, there is no 
doubt that the use of rotary converters with the simple 
starting arrangements adopted, for instance, on the Liverpool- 
Southport railway, or the half-voltage arrangement described 
in the Paper, would have been far preferable. On the 
whole, however, the importance of avoiding stoppages, and the 
many other points at which interruptions may occur on a 
system such as the London County Council tramways, 
certainly justify Mr. RipER’s decision to adopt induction 
motor-generators for his next sub-stations (in spite of lower 
efficiency, higher first cost, and bad power-factor) as being 
the type of plant in which there is the least liability to failure. 
Another objection frequently raised to rotary converters is 
that there is a difficulty in regulating the secondary voltage. 
This need not be the case at all. Regulation can be effected 
by over-exciting or by induction regulators, but we agree with 
Mr. MURRAY that the simplest and best method, probably, is 
to regulate by switching in and out additional turns of the 
transformer winding, as this makes it possible to run the 
converter continuously at its most favourable load-factor. 
Experience at Manchester and Willesden also shows that it is 
quite feasible to save a balancer by employing star-connection 
for the step-down transformers and connecting the centre of 
the star to the middle wire of the three-wire network. Many 
other interesting points were touched on in the discussion, 
which, as well as the Paper itself, will repay careful perusal. 


REVIEWS. 


(Copies of the undermentioned work can be had from The Electrician Office, poat 
free, on receipt ef published price. Add 5 per cent. for abroad or for foreign boo 
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Electric Lighting Accounts. By Gon Jonxson. (London: Gee 
& Co.) 3s. net. 

‘Electric Lighting Accounts is to be welcomed as coming 
within the category of books which everybody wants, but no 
one thinks of writing. Although primarily intended for 
accountants—indeed, it forms Vol. XXI. of the Accountants’ 
Library series, issued by Messrs. Gee & Co.—vcentral station 
engineers will find it invaluable, especially those of them 
who are weak on the commercial side. In a handy book of 
128 pages, Mr. Geo. Johnson has set out and clearly explained 
the use of all the forms and records necessary to complete 
transactions right from the requisitioning and purchase of 
materials to the final compilation of the annual return to the 
Board of Trade. The forms appear to be similar to those 
used by the electric supply companies associated with the 
British Electric Traction Co. As such, they may be regarded 
as the outcome of the knowledge and experience of the 
officers responsible for the organisation and management of 
that huge concern, and may, therefore, be safely adopted as 
representing latter-day practice. It is unnecessary for us to 
discuss the forms in detail, but we would call special attention 
to those outlined in Chapter III., which deal with the purchase, 
storage and recording of stores and materials. It has been our 
experience that the stores department is the weakest spot in 
many otherwise admirably managed undertakings. "Through 
lack of system it is often found that materials are out of stock 
just when they are badly wanted for a breakdown, necessitat- 
ing the sending of urgent telegrams and the despatch of goods 
by passenger train, with its concomitant charges. Moreover, 
the want of proper organisation in the stores department 
renders the weekly, monthly and quarterly statistics furnished 
by the manager to his committee or board practically valueless, 
and it is not until the year's accounts are made up that the result 
of the working can be definitely ascertained. In far too many 
cases, also, serious deficiencies of stock are revealed at stock- 
taking periods and have to be written off as unexplainable. 
Obviously this should not be so. And yet some managers are 
apparently content to let things remain in this condition year 
in and year out, forgetting that this is as serious a fault“ 
in their organisation asa “ short " on their mains, and demands 
the same care and expedition in its removal. To those who 
experience this trouble and are unable to locate and remove it 
owing to lack of knowledge, Mr. Johnson's book will act as a 
strong beacon light in their commercial darkness. And to that 
large army of assistants whose ambition it is to become 
“chiefs” we confidently recommend a close study of the 
volume. Without a thorough knowledge of accounts they 
will assuredly find themselves sooner or later left behind in 
the race for promotion. For the plums of the profession 
nowadays fall, not to the engineer pure and simple, but to the 
engineer with wide commercial knowledge. It only remains 
for us to add that the publishers have done their work well. 
The author would, however, have better indicated the scope of 
his work had he called it ** Electric Supply Accounts." 


Starters and Regulators for Electric Motors and Generators. 
By RuponLr KRAUSE. Translated by C. Kinzbrunner and N. West. 
(London: Harper Bros.) 1904. 4s. 6d. net. 


In reviewing a technical work some consideration should be 
given to the class of readers the authors intend to reach. The 
translators, in their preface to the work before us, hope the 
book will prove of use to those engineers engaged in the 
manufacture of starters and regulators and to students. Unfor- 
tunately, as regards the former class of readers the book will 
be found wanting. Practically no data of practical value is 
contained in the book at all, with the exception of a little in 
the first chapter. . 

Even then the information would be of more value in the 
laboratory than in the drawing office, owing to the units used 
and the manner in which the data is presented. This is much 
to be. regretted, as the need of practical data for designing 
starters and regulators is very great. To students the work 
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may prove useful, and parts will be found to be well treated. 
For both classes of readers, however, a few scaled or 
dimensioned drawings of representative types of apparatus 
would have been of value. There is no work devoted 
exclusively to starters and regulators in English, and a book 
on the lines of Prof. Arnold’s **Armature Construction” would 
be much appreciated both in the factory and in the class room. 


The Law relating to the Telegraph, the Telephone and the 
Submarine Cable. By E. G. M. CagxicHagL. (London: Knight 
& Co.) 1904. 

This book contains in a convenient and handy form copies 
of the various Acts of Parliament which have been passed 
relating to telegraphy and telephony. Notes added by the 
author help to explain clauses in which the reader might other- 
wise find some obscurity or ambiguity, and 1eferences are also 
given to important cases. In addition to the acts the volume 
contains useful appendices, giving the text of the agreement 
between the Government and the National Telephone Co. on 
the occasion of the acquisition of the trunk lines, the agreement 
of 1901 relating to the London telephone service, the model 
forms of wayleave and underground wires, agreements between 
the National Telephone Co. and local authorities, and the 
Board of Trade regulations as to guard wires. It is to be 
regretted that the text of the original licence granted to the 
telephone companies is not included, as the whole legal position 
of the National Telephone Co., the competing municipalities 
and the Post Office are dependent on this; and in subsequent 


editions we would advise also that a copy of the model form | 


of municipal telephone licence be added. 


Eiektrotechnisches Auskunftsbuch. By S. Herzoe. (Munich and 
Berlin: R. Oldenbourg.) 1904. 10m. 

This handbook contains, in alphabetical order, the explana- 
tion of a large number of technical terms, pertaining chiefly to 
electrical and steam engineering. It also includes a vast 
amount of technical data with regard to engineering materials. 
Abstracts are given of patent laws, specifications, rules and 
regulations drawn up by various bodies fo: different purposes. 
A few mathematical tables are appended and a list of makers 
of a number of the articles described, together with prices, 
have been given by the compiler, but the list of makers given 
is most incomplete and not even representative. Some of the 
information offered is most vague, not to say misleading. A 
“compound steam dynamo,” for instance, is defined simply as 
a steam engine directly coupled to a dynamo. Still, there is 
some good and useful information in the book. 


TESTS OF STEEL FOR ELECTRIC CONDUCTIYITY, 
WITH SPECIAL REFERENCE TO CONDUCTOR 
RAILS.* 


BY Je A. CAPP. 


For certain classes of electric railways a steel conductor is pre- 
ferable to the older and more commonly used overhead trolley wire. 
The third-rail presents a rather better appearance, because of the 
absence of an overhead structure; it is easily installed, cheaply 
maintained, presents a large area for conducting and collecting the 
current, and is particularly well adapted for high-speed and heavy 
service. With costs calculated on the basis of equal conductivity 
in rail and trolley wire, the third-rail construction is cheaper than 
the overhead trolley. But the average inter-urban road will use a 
trolley wire of considerably less conductivity than would be obtained 
with the smallest size steel rail (about GOlb. per yard) that would 
ordinarily be used, and here the first cost of trolley construction 
would generally be less than that of the third-rail. While no third- 
rail installation has yet been in operation long enough to give 
figures of value, it would appear that the cost of mainten- 
ance of the third.rail construction should be less than that of 
the overhead trolley. This consideration, together with that 
of sightliness and adaptability (particularly in the case of 
terminals, yards and very heavy or high-speed service), will 
frequently offset the higher cost of the third-rail construction 
and make it the preferable means of conducting the current 
from the generator to the car motor. For the first third-rail instal- 
lations, old track rails were used when obtainable, and these old 
rails were supplemented with new rails of standard T-section and 
composition. With the coming of the very heavy high-speed service 


* Abstract of a Paper read before the American Institute of Mining 
Engineers. 


during the last few years, the resistance of these old and new stan- 
dard T-rails was found to be so high that they would not carry the 
high currents necessary without too great a drop in the line poten- 
tial. The rails would, therefore, have to be supplemented with 
additional copper feeders, but as this would be an expensive way to 
overcome the trouble, rails of higher specific electric conductivity 
were sought. 

Because of the lack of specific data on the relation between con- 
ductivity and composition of mild steels, specifications for conductor 
rails have usually been based on the fact that the conductivity of & 
metalis generally more or less directly in proportion to its purity. 
In most cases the purity of the iron specified for such rails has been 
so high that not only was it difficult to obtain, but the iron was 
also corresponding costly. One of the factors governing the choice 


between a third rail and a trolley wire is the relative price of steel and 


copper, allowance being niade for the difference in conductivity. 
Hence, & balance must be struck between high conductivity (which 
is equivalent to saying a high degree of purity or freedom from 
the usual metalloids associated with iron) and the cost of producing 
the steel of the composition necessary for the conductivity required. 
With the object of drafting a rational specification for such third- 
rail steels, & series of tests was started some time ago in the 
testing laboratory of the General Electric Co. on steels of as wide 
a range of composition as could be obtained from the steel makers, 
the results of these tests forming the basis of this Paper. When 
entering the market with an order for rails of special composition, 
difficulty was encountered in interesting rail makers, and the reason 
became apparent. The mills which make the standard T. rails, or 
standard rails of other sections (such as the girder and grooved rails), 
have generally been designed with the object of making such rails 
only, and practice throughout has been 
standardised to the greatest possible ex- 
ient, both in the manipulation of the 
steel and in its manufacture in the 
furnace or converter. Hence, an order, 
even of considerable extent, for rails 
of special composition, has so upset 
the routine work that it was con- 
sidered a nuisance to be endured, 
rather than a desirable business to be 
sought for. Obviously, then, recourse 
must be had to mills where such 
special compositions can be handled 
economically. 

The T-section of rail was the outcome 
of designs intended to present the 
greatest life and strength of the section, 
with the least weight of the metal, con- 
ditions necessarily to be met in a 
running rail But the conditions for 
the third or conductor rail are different ; 
here there must be provided sufficient 
surface for the collection of the 
current, and cross section ample to carry the current without an 
undue drop in the line potential. The strength of the section is 
of little moment, and any section which is easily installed in an 
insulator is satisfactory. This permits the use of sections rectangular, 
or nearly so, which may be rolled easily in any mill equipped for 
the rolling of merchant-bar shapes of reasonably heavy weight 
without any change in equipment or practice beyond the provision 
of grooved rails of the necessary shape. Mills rolling merchant-bar 
or structural steel to-day are generally equipped to make steel in the 
open-hearth furnace, which readily lends itself to the making of 
steel of the special composition demanded by the electrical engineers 
for the third or conductor rail Having these facts in mind, 
a section of a conductor rail has been designed by W. B. Potter, 
chief engineer of the railway department of the General Electric Co., 
which, when 2°5in. wide by 4in. high, will weigh about 981b. to the 
yard. This shape may be easily rolled in any merchant-bar mill 
heavy enough to attempt sections of this weight. A dove-tail at 
the bottom provides an easy means of securing the rails by fish. 
plates of special forms, and any of the common forms of bond may 
easily be applied. Ordered in lots of 1,000 tons or more, such a rail 
should cost no more than a plain rectangle of equal weight. 

To provide steels of sufficient range to give some indication of 
the relation between conductivity and composition, we obtained 
from as many of the steel makers as we could interest samples 
representing all of their common products. Some of the makers 
kindly provided us also with samples of special steels made in 
crucible charges. ‘The samples were mainly forged or rolled 
bars of from lin. to 2°5in. in diameter, and from them were 
turned bars of O0'75in. in diameter, or lin. in diameter by 
24in. in length, on which resistivity was determined. The chips 
from the finishing cuts were collected, and these furnished 
the samples for analysis. Also, we cut similar vars from the 
heads of T-rails which were to be found in the yard tracks. 
Table I. states the electrical resistance and the chemical composition 
of some of the samples of steel, wrought or refined iron. Samples 
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Table I.— Resistance and Composition of Steel. 


3 F Percentage composition 
TH 
8 5 
2 C. P. 
1 0:33 0:09 
2 0:17 0:09 
8 0-20 0°10 
4 0:22 0:10 
5 0:36 0:08 
6 0:37 0:09 
7 ; 0:23 0:058 
8 à 0:16 0:074 
9 ; 0:144 0-09 
10 836 | 0:188 0:09 
11 | 8-06 | 0°16 0:091 
12 | 8:04 | 0-10 0:08 
13, 7-92 | 010 0:04 
14, 770 | 0:27 0:024 
15| 766 | 028 0:027 
16 | 7:40 | 015 0:011 
17 | 738 | 0-19 0:025 
18 | 728 | 0215 0:051 
19 | 6°40 | 0:05 0°054 
20 | 7:82 | 0:15 0°13 
21, 748 | 015 0:036 
22| 741 | 016 0:12 
23 | 7:11 | 0:08 0:13 
24 | 676 | 017 0 074 
25 | 617 | 0:058 0 014 
26 | 612 | 016 0:049 


—— aaa ——Á————————————— 


Nos. 1, 2, 8, 4, 5 and 6, are standard T-rails from several well- 
known makers, while Nos. 9 and 10 are cut from the 100lb. T-rail 
used for the conductor on the Aurora, Elgin and Chicago Railroad. 
No. 19 is a T-rail used by the Underground Electric Railways Co. 
of London, and ordered from a steel maker in Westphalia. Samples 
Nos. 20, 21 and 22 are ordinary refined bar iron, while Nos. 23 
and 24 are special brands of refined bar-iron sold for use in stay- 
bolts and similar work. Nos. 25 and 26 are Swedish and Norway 
irons respectively. The second column gives the resistance of the 
samples compared with Matthiessen's copper as unity, the tempera- 
ture at which the measurements were made being near 20°C. in all 
cases. The second half of the table gives the percentages of the 
usual elements to be found in steel or iron, the total percentage of 
these elements and the sum of the percentages of phosphorus, 
sulphur and silicon. 

A study of the table shows that manganese preponderates in 
influencing the resistance of steels, and that for lowest resistivity 
this element must be present in very small quantity, much smaller 
than is usual in merchant or structural steels. While all the other 
elements must be present only in very small percentages, so great 
is the prepoderance of the influence of manganese that they may be 
tolerated in quantities which the steel makers would consider 
reasonable, without unduly increasing the resistance. For a satis- 
factory third-rail the lowest possible resistance (from six times to 
6:5 times that of copper) is not necessary; and the great cost of 
making such extremely pure steel is not warranted: in fact, such 
extremely pure steels would probably be so soft that the frictional 
wear of the collecting shoe would be excessive and the life of the 
rail in service unduly short. Assuming, then, that a rail made from 
steel having a resistance not greater than eight times that of copper 
(13°8 microhms at 20°C.) would be desirable for conductor rails, the 
figures tabulated would seem to indicate that the following extreme 
composition would be permissible :—Carbon up to 0'2 per cent., 
manganese up to 0'4 per cent., phosphorus up to 0°06 per cent., 
sulphur up to 0:06 per cent., silicon up to 0°05 per cent. 

This composition, however, would be extreme, and any over- 
stepping of bounds might result in too great a resistance ; therefore, 
for resistance up to eight times that of copper, the specified analysis 
should be :—Carbon not to exceed 0-15 per cent., manganese not to 
exceed 030 per cent., phosphorous not to exceed 0:06 per cent., 
sulphur not to exceed 0:06 per cent., silicon not to exceed 0:05 per 
cent. 

This latter composition is one which could be made easily in any 
open-hearth furnace, and it should present no difficulty in rolling to 
a shape suitable for conductor rails. In fact, steel of this composi- 
tion has been successfully rolled into sheets as thin as O'Oldin., a 
size which was for a long time a standard product of a large sheet mill. 


Electric Traction on the Lackawanna Railway.—The Elec- 
trical World of New York announces that the Lackawanna 
Railway, is contemplating the experimental operation of two 
cars equipped with Edison batteries which will be run a distance 
of 5 or 6 miles when traffic is light, 


CORRESPONDENCE. 


Ad 


ELECTRICAL ENGINEERING IN CANADA. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In your issue of last week, and on p. 546 of “ Notes," 
I would call attention to some remarks of your Canadian 
correspondent, on which you make comments, with reference 
to the number of English electrical engineers in Canada. I 
am sure that your correspondent is making a mistake in the 
instance he quotes of “a large electric lighting company in 
Montreal.” There has been for the last year only one electric 
lighting company in that city—viz., the Montreal Light, Heat 
and Power Co.—and, no doubt, this must be the company to 
which your correspondent refers. 

As a matter of fact, however, the managing engineer is a 
Canadian, and the heads of the three technical departments 
are British. The head of the line department, which cor- 
responds roughly to the mains department in an English 
system, is an Englishman and an old student of the Central 
Technical College. The superintendent of stations and the 
superintendent of the repair shop and testing departments are 
both of them Canadians, and it is by these three men that 
the technical work of the company is directed. 

It is possible that your correspondent has in mind a large 
electric power distribution company whose headquarters are in 
Montreal; but, in that case, the description is misleading, and I 
am therefore taking the liberty of correcting same. — Yours, &c. 


Rugby, July 22nd. J. M. DONALDSON. 


P.S.(1)—By the way, I hope that your correspondent has not 
fallen into the unforgivable error of describing a Canadian 
as an American ! 

P.S.(2)—As far as Montreal is concerned, I think that an 
Englishman would stand as much chance as a Canadian, and a 
greater chance than an American (celeris paribus) to secure an 
electrical post. | 


GLASGOW CORPORATION TELEPHONE ACCOUNTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I am glad to see from your article on these accounts that 
some light is being thrown in your pages on the fallacies which 
have been propagated in connection with the cost of the 
Glasgow Corporation Telephone system. I take a special 
interest in this matter for the reason that, at the Glasgow 
Telephone Inquiry of 1897, I pointed out the inherent fallacies 
of the estimate then presented for a Glasgow municipal 
exchange. The bearing of my evidence was that, apart 
altogether from the prices set against the work proposed, the 
amount of plant provided would not give the number of work- 
ing subscribers’ lines which the estimate counted upon. I 
further pointed out that the application of a low flat rate to 
such a large area would result in the appearance of many sub- 
scribers in the outlying parts, who would require a large average 
amount of plant. My evidence was scoffed at, but the results 
show that it was worth serious consideration. At the present 
time, with less than 80 per cent. more subscribers' lines than 
the number on which the original estimate was based, the 
total capital expenditure is 3:4 times as much as was estimated 
—that is, the ratio of actual to estimated expenditure, in pro- 
portion to the number of subscribers served, is nearly 2 to 1. 
According to the original estimate, 9,000 subscribers’ lines (the 
present number) would have cost £170,000. The present total 
capital expenditure is over £331,000. It is true that the 
present system includes some 2,400 telephones of a kind not 
provided for in the estimates — i. e., extension and private line 
instruments. But the inside extension instrument represents 
a cost of about £3, 10s., and the average outside extension a 
cost of about double this figure; so that while the extension 
instruments are 20 per cent. of the total stations they do not 
represent more than about 4 per cent. of the total capital. 

By counting each telephone as a complete subscriber’s line, 
and by deducting from the capital account the estimated value 
of the spare plant, a figure for average capital cost per telo- 
phone is arrived at which compares fairly well with the 
estimated cost per line, and this figure is accepted by the 
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uninitiated. The fact remains that, to produce the number of 

working lines which, by the estimate, should have cost about 

. £170,000, the total capital expenditure has been over £331,000. 

—-Yours, &c., HERBERT LAWS WEBB. 
Westminster, S.W., July 27. 


PARLIAMENTARY INTELLIGENCE. 


——À— 


LEYTON URBAN DISTRIOT COUNCIL BILL. 


Gas CoupANY OpposiITION RENEWED. 

This bill came before a Committee of the House of Lords, of which 
Lord Newton is the chairman, on Tuesday. 

Mr. BAGGALLAY, K.C., who appeared for the promoters, with Mr. 
Gerald Fitzgerald and Mr. C. C. Hutchinson, said one of the principal 
objects of the bill was to authorise the Urban District Council to con- 
struct and work tramways by electricity. Another object was to take 
further powers in regard to the existing electrical undertaking. With 
regard to the tramways portion of the bill, the local authority already 
had powers under an act of 1898 to work certain existing tramways when 
these fell into their possession. As a matter of fact, this time had 
already arrived, and notice had been given to the tramway companies 
concerned. Therefore, at the present time they were the owners of all 
the tramways in the district, practically speaking, with the exception of 
a small portion which would not fall into their hands until 1909, although 
it was possible that an arrangement would be come to whereby all the 
lines would come into the hands of the local authority at the same time. 
The tramways already existing, which were worked by horses, belonged to 
the Lea Bridge, Walthamstow and Leyton Tramway Co. and also the North 
Metropolitan Tramways Co. The undertakings were quite distinct, and 
besides converting the horse lines to electric traction, the bill proposed to 
link up the two systems by the construction of several new lines. The 
existing lines it was proposed to double. With regard to the electrical 
portion of the bill, he said that in 1894 the Urban District Council were 
granted a provisional order for carrying on an electrical undertaking. 
The undertaking progressed rapidly, and in 1899 the station had to be 
enlarged, whilst in 1901 further extensions took place. The present 
capacity was 45,000 8 c.p. lamps, which, in as much as only about 
60 per cent. of the lamps were ever running at the same time, gave a 
capacity for supplying about 75,000 lamps. At present there were nearly 
50,000 consumers' lamps and over 3,000 public lamps. The capital spent 
on the undertaking to March 31 last was £141,000, and of this £71,000 
had been expended on mains and distribution plant outside the station. 
The actual amount raised by loans by the District Council for the purpose 
of carrying on their electrical undertaking was £185,500. Of this 
£126,500 was still outstanding as a debt. A further power had been 
granted to the District Council to borrow £10,000, but this had not been 
exercised. The last instalment for interest was £3,838 and for repay- 
ment of principal £5,042, of which £760 was produced by the sale of 
some old gas plant which had been uséd in connection with the works at 
an earlier date. The business had been steadily improving and last year 
after meeting all charges for interest and repayment of loans there was a 
surplus of £1,387. It was proposed, under clause 57 of the bill, to 
authorise the District Council to supply **in bulk" toany adjoining district 
councils. As a matter of fact Walthamstow and West Ham both had 
this power to supply, and the idea was that all these three District 
Councils should be able to help each other in case of breakdown. That 
was the sole object of the clause. Clause 58 gave power to the local 
authority to purchase and let on hire motors, electrical apparatus, &c. 
Clause 68 gave power to allow discounts not exceeding 5 per cent. to 
consumers for the prompt payment of their electric light accounts. The 
only opponent to the bill was the Lea Bridge Gas Co., who supplied 
something under one-third of Leyton with gas, but he was afraid he was 
unable from the petition of the gas company to ascertain what it was 
they asked for. 

Mr. PADDON, for the Lea Bridge Gas Co., said he asked for the Duke 
of Northumberland’s modification of the ‘‘ Bermondsey” clause; also 
that the provisions of the Tramways Act of 1870 should apply to all the 
lines in the district which would be reconstructed, and not only to new 

‘lines. Another point was with regard to free wiring, which, although 
the promoters stated they did not intend to go in for, was not made clear 
in the bill. Hehad also proposed to ask for special protection as regards 
electrolysis, but in view of the recent decision of the House of Lords in 
the Torquay Bill and the evident tendency of Parliament in this matter 
this had been dropped. On the question of free wiring, he asked for the 
following words, taken from the Swindon Bill of this year: “ Provided 
also that nothing in this section shall authorise the Corporation by their 
own servants or workmen to fix upon any consumer's premises elec- 
trical fittings or electrical wiring other than may be required for the 
service line between the Corporation's supply mains and the meter on 
such consumer's premises." With regard to the question of the recon- 
struction of the horse tramways, he asked for the following protection, 
which was given in the Hove and Worthing Tramways Act of last year : 
* For the purpose of sec. 70 of the Tramways Act of 1870, the adaptation 
of the existing tramways for working by electric traction shall be deemed 
to be the laying down of tramways." 

Mr. BAGGALLAY said he could not meet Mr. Paddon on the question 
of the reconstruction of tramways. He would consider the point of free 
wiring and, if possible, agree. Dealing with Mr. Paddon's request for 
the “Bermondsey” clause, he said the House of Commons Committee, 


account the repayment of capital and the interest on it. 
unfair to say that the undertaking had been a commercial failure. 


which had already passed the bill, had refused to put it in because, as a 
matter of fact, the Leyton District Council already did that which the 
clause provided for. 

Mr. J. E. WALLER, consulting engineer to the promoters, was then 
called on the question of the tramways. He said that parts 2 and 3 of 
the Tramways Act of 1870 bad been incorporated in the bill, so far as 
the old lines were concerned. This, he contended, gave sufficient pro- 
tection to the Gas Company. He did not wish to give the Gas Company 
power to m&ke him break up all the concrete foundations of the existing 
tramways and alter the position of their mains at his expense. The 
capital asked for the tramways was £128,000. 

Cross-examined by Mr. PADDON, Witness said he objected to the pro- 
tection asked for by the Gas Company because the tramways were practi- 
cally laid in the same way as for electric traction, and only new rails 
would have to be laid. Asa matter of fact, the District Council already 
had power to reconstruct the old horse tramways quite apart from this 
Act, and in the Act giving the Corporation these powers, the Lea Bridge 
Gas Co. had no protection such as they now asked for. 

Mr. PADDON having briefly addressed the Committee, 

The CHAIRMAN said: ‘ We will give the Gas Company the clause 
from the Hove and Worthing Act which they ask for." 

On Wednesday tke question of the ‘‘ Bermondsey ” clause was gone into. 

Councillor MUSGRAVE, chairman of the Electric Lighting committee, 
confirmed Mr. Baggallay’s opening statement with regard to the electrical 
undertaking, and also testified to its general prosperity. He strongly 


‘objected to any clause such as the ‘‘ Bermondsey” clause because he 
could not bring himself to believe that it would be to the benefit of the 
ratepayers. 
Finance committee prepared an estimate much in the same way as was 
provided for by the proposed clause. 


Another reason for his objection was that every year the 


Cross-examined by Mr. PADDON, he admitted that the total loss over 
the eight years’ working upon the electrical undertaking had been £8,431, 


but for the last two years a profit had been made. 


Re-examined : The loss above referred to was arrived at by taking into 
It was therefore 


Mr. PADDON then addressed the Committee, arguing that if the success 


of the undertaking was as assured as the promoters stated, the clause 
would never come into operation. 


After consultation, 
The CHAIRMAN said the Committee would give the Gas Company the 


protection asked for, but in the mildest form, as laid down by the Duke of 
Northumberland. 


It was then announced that the parties had agreed on the question of 
free wiring, and the preamble of the bill was found proved. 


TORQUAY TRAMWAYS BILL. 
ELECTROLYSIS DISCUSSED IN THE HOrSE or Lorps. 
In the House of Lords on Monday, upon the motion for the third 


reading of the Torquay Tramways Bill, 


Lord CLIFFORD OF CHUDLEIGH moved the insertion of the follow. 


ing electrolysis clause, which, it will be remembered, was agreed upon 


between the promoters of the bill (the Dolter Electric Traction Co.) and 


the Torquay Corporation and the Torquay Gas Co., but which was struck 
out on two occasions by the chairman of Committees in the House of 


Lords :—'' If at any time it be proved that any injury or damage to any 


mains, pipes or apparatus of the Corporation, or the Torauay Gas Co., 


shall have resulted from the use of electric current on any of the tram- 


ways authorised by this act, notbing in this act shall relieve the com- 
pany from liability to make compensation for such injury or damage.“ 
Lord Clifford said that there were special circumstances in this case which 


had induced the Committee of their Lordships’ House, before which the 
bill had come, to insert the clause. Both in the House of Lords and in 
the House of Commons it had been expressly stated that the insertion of 
the clause in the bill should not create a precedent owing to the special 
circumstances which exisied. Lord Balfour of Burleigh, as chairman of 
Committees, however, had on two occasions struck out the clause for the 
reason that it was against public policy, and that it might hamper inven- 
tion and the promotion of electric tramway undertakings by imposing 
more stringent liabilities than those contained in the Board of Trade regu- 
lations. But the system which it was proposed to adopt at Torquay had 
never before been tried in this country, and its possible effect upon gas and 
water mains was an unknown quantity. He, therefore, was of the opinion 
that it was only reasonable that the Corporation and the Gas Company 
were justified in asking for a guarantee against damage which might be 
beyond that provided for by the Board of Trade regulations. He was quite 
agreed that precedents were very dangerous, but in view of the fact that 
Committees of both Houses after consideration had agreed to insert the 
clause, he hoped the House would do likewise. 

LORD HAWKESBURY, chairman of the Committee of the House of 
Lords which considered the Bill, supported the application, and said that 
the Committee regarded the case as one standing quite by itself. 

LORD BALFOUR OF BURLEIGH opposed the application because it 
would be disastrous to the precedents which had governed these questions 
for the last 11 years. He had only followed the policy which had been 
regularly adopted in the past in refusing to allow the Bill to be read a 
third time with the clause in it. The Board of Trade regulations obliged 
the company to be responsible for certain defined damage, and to consent 
to the clause now asked for would put the Corporation and the 
Gas Company in a specially favoured position. There was no evidence 
that the Board of Trade regulations were inadequate, and even if they 
were the Board of Trade had power to bring them up to date without the 
necessity for an act of Parliament. Last year a clause similar to this 
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was rejected by their Lordships’ House, and he wanld have taken a wron r 
view of his duty had he acted contrary to that decision. 

Lord WOLVERTON, on behalf of the Board of Trade, opposed the 
amendment, 

Lord CROSS also associated himself with the opposition to the 
amendment. 

Lord NEWTON said there was nothing more common when electrical 
undertakings were being considered than for gas companies to appear 
before the Committees with tears in their eyes asking for protection 
against electrolysis. Personally, he always resisted these pathetic appeals, 
because it was extremely desirable that uniformity of procedure should 
exist in connection with private bill Committees. 

The clause was negatived without a division and the bill read a third 
time and passed. 


TYNESIDE TRAMWAYS AND TRAMROADS BILL. 

Sir Edward Strachey’s Committee of the House of Commons finally 
disposed of this bill on Friday last week. 

Mr. BALFOUR BROWNE, K.C., for the company, said that at last a 
settlement had been come to. The heads of agreement [given in our last 
issue] had been transformed into a legal document, with some slight 
moditications, and the clause relating to the non-enhancement of the 
value of the undertaking in the event of sale had been agreed as follows : — 
“ In determining the fair market value of the tramways of the company 
under the provisions of sec. 83 of the Act of 1901 or sec. 37 of the Act of 
1902 (these being the two acts under which the tramways could be pur- 
chased) the arbitrator therein mentioned shall not have regard to any 
increase of value in his opinion directly due to the use by the company ot 
the tramways of the Newcastle Corporation under the agreement scheduled 
to this act, and not in his opinion due to any natural or other cause 
affecting the volume of the traffic on such tramways.” 

The CHAIRMAN : What is the object of the alteration to the printed 
clause that I have? 

Mr. BALFOUR BBOWNE replied that it was merely to save the face 
of the Newcastle Corporation, because they could not bring themselves to 
recognise that the company had been granted running powers. The 
object of the Corporation was to show that they had been given by them 
under agreement. 

Mr. TALBOT, for the Newcastle Corporation, said that they had taken 
no part in the wording of the clause. [t had been a matter between the 
company and the purchasing authorities. 

Mr. BALFOUR BROWNE said, if that were so, he would ask the 
Committee to accept the printed clause as follows: — In determining 
the fair market value of the tramways of the company under the provis ons 
of sec. 83 of the Act of 1901 or sec. 37 of the Act of 1902, the arbitrator 
therein mentioned shall not have regard t» any increase of value in his 
opinion directly produced by the exercise of the powers of this ac: con- 
ferrel upon the company of running over and using the tramways of the 
Corporation under the agreement scheduled to this act, and not in his 
opinion due to any natural or other cause affecting the volume of the 
traffic on such tramways." 

The CHAIRMAN agreed to this, and the bill, with the agreement 
scheduled to it, will again be reported to the House. 

A report from the Chairman of the above Committee has been made 
to the House to the effect that an agreement had been come to between 
the promoters and the Newcastle Corporation for the exercise of 
mutual running powers over certain portions of their respective tram- 
ways, and the Committee had inserted & provision in the bill for giving 
effect to such agreement, and had also made provision that no increase 
in the value of the company's undertaking should accrue by reason of 
the exercise of such running powers over the tramways of the Corpo- 
ration in the event of its tale to the local authorities. 


EFFBCT OF THE “BERMONDSEY OLAUSE. 
ILronp URRAN District CovNcin BILL. 


The Police and Sanitary Committee of the House of Commons 
(Section A), considered the Ilford Urban District Council Bill on Monday. 
It has already been passed by the House of Lords (see The Electrician, 
Ay ril 29 and May 8). 

Mr. VESEY KNOX, for the Ilford Urban District Council,said that when 
the biil was originally proposed it contained a number of sections which 
did not now appear. It was proposed to construct a number of new tram- 
ways which necessitated a very expensive widening, but this had been 
strongly opposed, and was eventually rejected at a meeting of the rate- 
payers. Then when the bill was before the Upper House it was proposed 
to borrow money for the purpose of supplying electrical fittings upon the 
hire-purchase systems. ‘The Committee of the House of Lords, however, 
at the instance of the local gas company, put upon the promoters what 
was known as the Bermondsey clause. and the Council, in view of the 
fact that, in extending their system into new districts they considered 
the clause would have a harmful effect, had also abandoned the electrical 
fi'tings portion of the bill. 

The remainder of the bill is not of electrical interest. 


OTHER ELEOTRICAL BILLS. 


The Manchester Corporation Tramways Bill was before the Unopposed 
Committee of the House of Commons on Friday last week. It confers 
various powers upon the Corporation in respect of the tramways under- 
taking in Manchester, and also sanctions a few miles of additional lines. 
The preamble was found proved. The bill has already been passed by 
the House of Lords (see T'he Electrician, June 10 and 17). 

In the House of Lords on Friday last week the Saddleworth and 
Springheal Tramways (Aba ndonment) Bill was read a second time. 


In I. Heouov vf Commons on Thuroday lact wook the Bournemouth 


Corporation Tramways and the Holywood Tramways Bills weis „aad a 
third time and passed. On Monday the Lothians Electric Power Bill ana 
the Leeds Corporation (Consolidation) Bill were read a third time. 
Electric Lighting (London) Bill was read a third time and passed, and 
Electric Lighting Provisional Order (Confirmation Bills Nos. 2, 3, 4 and 6) 
were read a second time. 


The 


On Tuesday the Belfast and North-East 
Ireland Electricity and Power Gas Bill was read a second time, and the 
Portmadoc, Beddgelert and South Snowdon Railway Bill was read a third 


time. 


UNDERGROUND TELEGRAPH CABLES TO THE NORTH. 


The following reply was issued yesterday (Thursday) to a question by 

Sir THOMAS DEWAR, who asked the Postmaster-General whether he 
would state to what point the present aystem of underground telegraphic 
cables to the North had been advanced, and whether the area which had 
suffered specially through the storms in former years had now been passed. 

Lord STANLEY : The pipes in the underground system to the North 
had been laid as far as Carlisle, and also over the Beattock Incline. 
Wires in the pipes had been provided as far as Liverpool, Manchester 
and Leeds, and are now being provided in the Warrington-Carlisle 
section. The original section—viz., that between London and Birming- 
ham—traversed the area which had suffered especially through storms 
in former years. 


ROYAL ASSENT. 


The following were among a number of bills to which Royal assent was 
given on Friday last week :-— 


Electric Lighting Order Confirmation (No. 5) Act. 

Paisley District Tramways Order Confirmation Act. 

Leith Corporation Tramways Order Confirmation Act. 

Govan Corporation Order Confirmation Act. 

Glasgow and South-Western Railway Order Confirmation Act. 
South-Western and Isle of Wight Junction Railway (Extension of 
Harrow-road and Paddington Tramways Act. (Time) Act. 
Leicestershire and Warwickshire Electric Power Act. 

Shipley Urban District Council Act. 

Derbyshire and Nottinghamshire Electric Power Act. 
Baker-street and Waterloo Railway Act. 

Clyde Valley Electrical Power Act. 

Birkdale Improvement Act, 

Southport and Lytham Tramroad Act. 

London County Council (Money) Act. 

Plymouth Corportion Act. 

Wolverhampton Corporation Act. 

Barrow-in-Furness Corporation Act. 

Doncaster Corporation Act. 

Soothill Nether Urban District Council Tramways Act. 
North-Western Electricity and Power Gas Act. 

Charing Cross, Euston and Hampstead Railway Act. 


— —— — 


‘GUILDFORD LIGHT RAILWAY ORDER. 


At the Board of Trade, London, on Wednesday, Sir Herbert Jekyll heard 
objections to the confirmation of this order by Surrey County Council 
(Full particulars of the proposed line of light railway have appeared in 
The Electrician). 

Mr. G. HUMPHREYS (who appeared for Surrey County Council) said 
the sole substantial point of objection was as to whether Wood Bridge 
and its approaches should be widened, as proposed by the promoters of 
the line, to 24ft. 6in., or to 30ft., as desired by the County Council, at the 
expense of the promoters. The Light Railway Commissioners insisted 
upon a width of 24ft. 6in. The Council maintained that the bridge was 
sufficiently wide at present, and for some time to come, for the ordinary 
traffic, and that the widening they proposed was rendered necessary solely 
by the light railway. In every other case in Surrey in which light rail- 
ways had been authorised this proposal of the Council has been adopted. 

Sir HERBERT JEKYLL said the Light Railway Commissioners had 
reported to the Board of Trade that ‘‘ they do not consider it equitable 
that the Council should succeed in transferring to the company the 
whole burden of the work of widening the said bridge, which will inevitably 
fall upon the Council soon, whether a railway is made or not." 

Mr. HARRAP, engineer to the promoters, said the cost of widening to 
24ft. Gin. would be £2,153, and to 30ft. £6,225. Reconstruction of the 
bridge would be necessary in the latter case. 

There was some dispute as to whether these were light railways or 
tramways, and it was agreed that Sir Herbert Jekyll should be communi- 
cated with on that point. A purchase clause which had been agreed to 
with the Guildford Corporation was put in, to have effect if the under- 
taking was acquired within a certain time. 

Sir HERBERT JEKYLL said, with regard to the bridge, the Board of 
Trade were slow to reverse any decision of the Light Railway Commis- 
sioners, but the point would be reported to the Board and their decision 
communicated to the parties in writing. 


Transvaal Imporis.—The imports of electric cables, wires and 
fittings into the Transvaal for the four months ended April, 1904, 


were of the value of £22,000, compared with £20,000 for the 
corresponding period of 1903, 
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_ peruBE DESTRUCTION BY BURNING AND THE 
g UTILISATION OF HEAT GENERATED.* 


BY C. NEWTON RUSSELL. 

In this Paper the author deals only with domestic or house refuse, 
which consists of house and shop sweepings, kitchen refuse, market 
sweepings and offal, and with what is known as trade refuse; he 
does not refer to the disposal of sweepings from macadamised or 
wood-paved roads, except when the sweepings are in a dry con- 
dition. The plant to be described is owned by the Metropolitan 
Borough of Shoreditch, London, and was opened in June, 1897. 
The works were about the largest of their kind and contained many 
new features. 

The Shoreditch area, which adjoins the City of London, contains 
640 acres, and had in 1897 a resident population of 124,000. A 
suitable place was purchased near the centre of the area, upon 
which was erected an electric generating station, refuse destructor, 
baths and wash-houses and a free library. The area allotted to the 
destructor works was 13,450 sq. ft., costing about 138. per square 
foot. 

The destructor house contains two batteries of three Babcock. 
Wilcox water-tube boilers, each having two refuse furnaces (one 
placed on either side of the boiler), while the ordinary coal firegrate 
immediately under the boiler tubes is provided as an auxiliary for 
use if required. The hot gases from the refuse furnaces pass 
through short side flues and immediately come in contact with the 
boiler tubes. The gases, after passing round the boiler tubes, find 
their way into one of the main flues, then to the economiser and 
thence to the shaft. The grate area of each boiler furnace is 
27 sq. ft., the heating surface being 1,300 sq. ft. 

The average amount of refuse received per day is about 85 tons, 
and this is delivered between 9 a.m. and 5 p.m., but the amount 
varies considerably ; in summer it may be as low as 60 tons and in 
winter as high as 140 tons. As it is found impossible to get the 
supply at a regular rate, it is advisable to provide storage space to 
cope with extra large deliveries. This is done at Shoreditch, where 
a large rectangular iron storage bin, holding about 60 tons of 
refuse, is fixed under the tipping platforms. 

The lifts and tip trucks are worked entirely by electricity, and 
are found to act well. The average amount of electric energy con- 
sumed by the !lifts and trucks, taken upon a total of 25,000 tons of 
refuse (over a year’s working) is 0:52 kw.-hour per ton, the greater 
portion of which is expended on the lifting operation. The record 
time taken to deal with a load of refuse shot into the lifts, raised to 
the top platform and tipped and the empty truck returned to the 
starting point is seven minutes, the average time being about nine 
minutes. The cost of repairs to the lift and tipping truck part of 
the equipment is very smal]. Each furnace is provided with both 
steam jet and forced air blast. In the author’s experience the latter 
has been found preferable. The forced air blast is provided by three 
Sturtevant fans, each designed to give 8,000 cubic ft. of air per 
minute, and driven direct by a shunt-wound clectric motor at a 
speed of 650 revs. per min. The three fans are not used con- 
tinuously, the full number being only put to work during the time 
of heaviest load. The inlets to the fans are connected with air ducts 
that draw the hot air from the top platform of the destructor; the 
three fans are connected to a common discharge duct which is led 
underground to the ashpits, the draught to each being controlled by 
a separate air valve. The air pressure in the discharge duct at the 
fans is 3in. head of water, while that in the ashpits is slightly less 
than lin. Even with the latter comparatively low pressure the 
temperature obtained in the furnaces often exceeds 2, 000. It is 
interesting to note the comparatively great amount of energy (4 units 
per ton) absorbed by the electrically-driven fans, a matter which is 
open to improvement. The works are run on the eight-hour-shift 
system, seven days per week, so that some of the fans are always at 
work ; in fact, they run for weeks without a stop. A direct-coupled 
electrically-driven fan is an ideal arrangement from a mechanical 
point of view, and one which experience shows to require very little 
attention. The furnaces have now been in daily use for six years, 
and it is interesting to find that the fire-bars are even now in good 
condition and show very little sign of deterioration. A somewhat 
novel system of storing hot feed water is in use (sometimes called 
thermal storage). The reason that led to its adoption was that, at 
the inception of the combined scheme, it was not thought that for 
some time at least the demand for electric current would be very 
great, and that during the hours of daylight, when refuse was of 
necessity being burned, it was feared that some of the heat would 
be lost owing to the small demand for steam. 

It was therefore decided to instal Halpin's thermal storage 
system, with a view of storing up heat in the form of water at a 
high temperature. The storage vessel was originally connected to 


* Abstract of a Paper read at the Chicago Meeting of the Institution of 
Mechanical Engineers. 


the main line of steam pipes, with a view to its being gradually 
filed by pumping in cold feed-water, which would be heated by 
means of spare heat generated in the refuse furnaces during the 
daytime. The intention was that a portion of the steam raised in 
the boilers of the destructor plant would be used for the engine 
driving the electric generators, and the balance passed over to the 
thermal storage vessel, where it would part with its heat to the feed 
water. The engines were designed to have adjustable cut-offs so as 
to drive their full load with pressure varying from 200lb. to 120lb. 
per square inch. The object aimed at was to fill up the thermal 
storage vessel at times of low load with water at a temperature 
corresponding to a pressure of 200lb. per square inch, and at the 
time of greatest demand for current not only feed the boiler from 
the storage tank, but by the evaporation of the hot water as the 
pressure fell steam would be given off to augment that supplied by 
the ordinary boilers. The process would proceed until the pressure 
reached the lowest point—z.e., 120lbs.—by which time it was 
thought that the time of maximum demand would have passed, 
and that the ordinary boilers would be able to cope with the load. 
In practice things worked out very differently. First, it was found 
that pumping cold water into the vessel into which horse-power 
steam was being admitted caused such a water-hammering that 
the practice had to be discontinued forthwith, and it was found 
necessary to partially heat the feed water by passing it through a 
Green’s economiser before putting it into the thermal storage 
vessel; this, however, effectively got over the difficulty. Secondly, 
by the autumn of 1897 the demand for steam during the daytime 
had reached nearly the limit of heat it was possible to get from the 


refuse furnaces ; so, having nothing to spare from that source, no 


additional thermal storage vessels were necessary. 


The boiler feed is now furnished by a Weir pump, which 
forces the cold water through a Green’s economiser, where it 
is heated to a temperature varying with the load, although at 
light loads a maximum temperature of 250°F. has been reached. 
The feed then passes into the thermal storage vessel, fixed at a 
level of about 20ft. above the boilers. This vessel is simply a 
cylindrical shell 30ft. by 8ft., which is used for storing, during the 
hours of light load, hot water, with which the boilers are fed directly 
by gravity. 

Most of the lime in feed water comes down in the feed-storage 
vessel; the amount taken out of the vessel after a run of seven 
months was little short of 1 ton after being dried. The deposit in 
the economiser tubes was less than uin. in thickness; it was of a 
harder nature than that in the feed-storage vessel, and could be 
removed by a scraper. The boiler tubes were frequently examined 
and were found fairly clean, the deposit in the tubes amounting to 
an average of j; in. 

This system of feed storage has undoubtedly contributed con- 
siderably to the success of the plant generally; it enables the 
engineer in charge of the steam-raising plant to store hot feed 
water during about 18 hours out of the 24, so that at the time of 
maximum load the vessel is about two-thirds full of feed water at & 
pressure and temperature equal to that of the boilers. Tests have 
been made on several occasions, when the demand for electricity 
has been within the range of the refuse furnace to supply the 
necessary heat, and when, of course, no coal was used. The 
results showed 0'95lb. of water evaporated at a steam pressure 
averaging 180lbs. for llb. of refuse burnt. A considerable reduc- 
tion must, however, be made in these figures when taken over, say, 
12 months. Damp weather (which affects the quality of the refuse), 
low barometrie pressure, choked flues, warped doors, the starting 
up of furnaces, &c., may easily bring down the average results over 
a lengthy period to 0°5lb. of water for llb. of refuse burned. The 
existing vessel has, however, provcd most serviceable for the storage 
of hot feed water, and as a means of removing the impurities from 
the feed water before it reaches the boiler. The economiser was 
not erected until some time after the works were opened, as it was 
not anticipated that the temperature of flue gases would warrant 
its insertion. However, after tho plant had been running steadily 
for some time, and careful tests had been taken, it was found that 
the flue gases at the base of the chimney had a maximum tem- 
perature of 700°F. 

The exhaust steam after leaving the engines (non-condensing) in 
the generating station is carried by a 16in. pipe to the baths, where 
it is put through heaters which supply all the hot water necessary 
for the whole of this large institution. Live steam is also supplied 
direct from boilers for clothes boiling, &c. 

This scheme for heating the whole of the baths and wash-houses 
has proved eminently successful, and has excited a great amount of 
interest among municipal authorities. No charge whatever is made 
to the baths for any exhaust steam. A charge, however, of not 
quite £250 per annum is made for the live steam. The free 
library, situated close by, is heated by exhaust steam from the feed 
pumps. 

The amount of refuse destroyed 1s between 25,000 and 26,000 tons 
per annum. The residue (or clinker) amounts to from 83 to 35 per 
cent. of the weight. The cost for labour for burning the refuse is 
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very high compared with that at other destructor plants, and is one 
of the most serious factors for consideration. 


Per ton. 
Cost for handling and burning refuse, including yard s. d. 
meh (AVETAGE) dss, ATEOS RR EENS 2 6 
Clerks and establishment charges .................... O 4j 
Repairs and maintenance of cells and plant and cost of 
engineering storeꝝSassss 0 
fr! e eve eias CIEEN EP 3 84 


The above figures are for the fifth year's working, when con- 
siderable repairs were necessary to the furnace, linings, doors, &c. 

The works are run on the eight-hours-shift system, seven days 
per week. 

The amount of electric energy consumed in the burning and 
handling of 25,000 tons of refuse is as follows :— 

Units per ton. 
4:0 


Electric ......“ 
5 lifts and trucckeaͤͤseee . 0:5 
$5 lighting ............ TCR EON 0:48 
TOUR arbe ⁵³⅛ AA saat eee aaa 4:98 
The residue from London refuse consists of approximately — 
Common clinker .................. 30-0 per cent. of refuse. 
Fine ashħ...... sss $e IRE ee oes 3:0 1 
Pine duese Gece ddd de 0:5 s 
Old tins and iron 05 T 
Total 23:897 9.9, 6-9 we v E 34:0 57 


It is unnecessary for the destructor to adjoin an electric generating 
station. It should, indeed, be far enough away or otherwise so 
placed that dust from works and clinker yard cannot reach the 
engine room of the generating station. 


—— —À M — —-¾If — 


LEGAL INTELLIGENCE. 


Damper and Another v. National Telephone Co. 


At Tonbridge County Court last week, before Judge Emden, Mrs. S. R. 
Damper and Miss A. Gibbons sued defendant company for £10 damage 
to property due to erection of telephone poles thereon. It appeared 
that the first-named plaintiff owned an estate between Fordcombe and 
Penshurst, and the co-plaintiff was tenant of the land on which the poles 
were erected. Tunbridge Wells Corporation had, without plaintiffs’ 
consent, erected 28 telephone poles between Fordcombe and Penshurst, 
and the National Telephone Co. had continued the trespass after the 
transfer to them of the Corporation system. In lieu of bringing an 
action for damages, and for an injunction, plaintiffs negotiated with the 
company with the result that the poles were removed, but as plaintiff 
(Damper) considered she had not been fairly treated, the present action 
was brought to recover nominal damages of £10. The trespass was 
admitted by the company. 

Mr. JAMES KING MURRAY, local manager of the National Telephone 
Co., said he received a letter from Mrs. Damper complaining about the 
poles on Jan. 18 last, and had received other letters since. Asa result 
of inquiries, he found that Tunbridge Wells Corporation had erected the 
poles on land over which Sevenoaks District Council had authority. 

Mr. EDGAR LAWS BLAKE, wayleaves inspector of the National 
Telephone Co., said he had an interview with Mrs. Damper in January. 
She pointed out which poles she thought were on her property, and on 
behalf of the company he offered her 1s. per pole, the usual rental in the 
country. Mr. Bolt, surveyor to Sevenoaks District Council, had advised 
him that the poles were not on Mrs. Damper’s property. There was 
practically no damage, and there was now no evidence of the poles having 
been there. There were 17 subscribers at Penshurst (including two 
peers) who were isolated by the action of the plaintiff Damper. The 
other plaintiff had given him every assistance, and had raised no objec- 
tion to the erection of the poles. 

Mr. 8. J. SMITH, district manager of the National Telephone Co., 
said he had never until that day heard of Miss Gibbons. 

After hearing lengthy arguments, his Honour said plaintiffs had 
shown that some damage had been caused. Tunbridge Wells Corporation 
seemed to have put up those poles without permission from the owner of 
the land. He thought the amount claimed for damage was very small 
indeed, and there must be judgment against the company for £10 and costs. 


- —- 


Tramway Rating Appeals. 


At the Quarter Sessions, Brentford, last week, Sir Ralph Littler, K.C., 
C.B., presiding, the London United Tramways (Ltd.) appealed against 
the assessment of its property in the Brentford Union. 

At the previous hearings the Court decided that the assessment should 
be based on the car-miles run in each parish, and not on traſlie returns. 
The Court also reduced the assessment for the whole undertaking from 
£18,552 to £11,245. After this last decision the Court adjourned sine die, 
it being agreed that the company and the committee should meet and 
apportion the reduced assessment between the various parishes. 

Mr. BALFOUR BROWNE, K.C., now said they had been unable to 
agree as to how the reduced assessment should be apportioned. 


Mr. RYDE, assessor to the company, said that he would distribute the 
rateable value equally amongst the different parishes, but the effect of 
that would be, in the case of some parishes, to increase the amount 
appealed against on the last occasion. 

Sir EDWARD CLARKE, K.C., said the Assessment committee was 
anxious to have the assessment made on the traffic receipts earned in 
each parish. 

The CHAIRMAN: But that must depend upon the number of car- 
miles run. 

After discussion, the CHAIRMAN said the decision of the Court on 
that point was that the assessment must be based on the car-miles run 
in each parish. 

Sir E. CLARKE asked that a case should be stated, and this the 
Chairman agreed to. 

Mr. COOK, the Assessment committee’s assessor, said that, in accord- 
ance with the decision of the Court reducing the 1903 assessment from 
£18,552 to £11,245, he had made a proportionate reduction in the case 
of the 1902 assessment, reducing it from £16,961 to £10,280. 

The CHAIRMAN : Inasmuch as the lines were not in full operation in 
1962, we must take that into consideration. Something must be taken 
off, and the question is how much ? 

The Court then retired, and on returning the CHAIRMAN said the 
April, 1902, rate would be reduced to £7,800, and the September, 1902, 
rate to £8,900 for the whole undertaking. In both these cases, there- 
fore, the appeal would be allowed, with costs. 

The CHAIRMAN said the appeal to the High Court would be on the 
question of the car-mile principle. The decision with regard to the 1902 
rates was a finding on the question of fact, and there could, therefore, 
be no appeal against it. 


Edison & Swan United Electric Light Co. (Ltd.) 


In the Chancery Division on Tuesday Mr. Justice Joyce granted the 
prayer of a petition by this company for the reduction of its capital by 
writing off £58,910, and directed its advertisement for three months. 


Chep stow Gas Co. v. Chepstow Electric Lighting Co. 


An application was made to Mr. Justice Bigham and Mr. Justice 
Phillimore on Friday last asking that the date of the hearing of this action 
should be advanced, The Court declined to grant the application, which 
will, therefore, come on for hearing in the ordinary course. 


— — — — —a o — 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Governing Body of the Northampton Institute, St. John 
Street-road, London, E.C., require a chief instructor in mathematics 
(day and evening, part time only). Salary £150 per session. Par- 
ticulars from the principal (Dr. R. Mullineux Walmsley) and applica- 
tions by Aug. 81. See also an advertisement. 


The Electricity committee of the Borough of Weymouth and 
Meleombe Regis require a chief assistant electrical engineer, salary 
£120 per annum. Applications to the town clerk (Sir R. N. Howard) 
by Aug. 10. Scc an advertisement. 

An assistant for evening classes is required for session 1904-5 in 
the mechanical engineering department of the Crawford Municipal 
Institute, Cork. .£100 per annum. Further particulars from the 
head master and organising secretary, Mr. E. A. O'Keefe, B.E., 
NM. I. E. E., to whom applications by Aug. 10. See advertisement. 

The governing body of the South-Western Polytechnic, Manresa- 
road, Chelsea, London, S.W., invite applications for the appointment 
of head of the Department of Electrical Engineering. Salary £250. 
Applications (on forms to be obtained from the secretary) by Aug. 11. 
See nlso advertisement. 

Crompton & Co., Are Works, Chelmsford, advertise in another 
column for an clectrical engineer to take charge of indoor and out- 
door testing staft. 

A good wireman is wanted for East Sussex County Asylum, 
Hellingly. Applications to the resident engineer. See advertisement. 

An assistant for the meter department of a tramway and lighting 
company is required. See advertisement. 


Applications are invited for the position of assistant town treasurer 
in Durban, Natal. An experienced accountant is essential, 
thoroughly acquainted with municipal book and account keeping. 
Salary £600 per annum. Applications to the agents of the Corpora- 
tion (Messrs. Webster, Steel & Co.), 3, East India-avenue, Leaden- 
hall-street, London, E.C., by Wednesday, Aug. 3. 

Oban Town Council require an assistant electrical engineer with 
experience in a three-wire continuous-current station with batteries. 
Salary £70. Applications by noon 29th inst. to the town clerk 
(Mr. Alex. S. Black). 

A lecturer in physics is required at the Municipal Technical 
School, Birmingham, in September. Commencing salary £140 per 
annum. Particulars from the secretary (Mr. Geo. Mellor), Suffolk- 
street, Birmingham. Applications by Aug. 27. See advertisement. 
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Heston and Isleworth District Council require a resident engineer 
for their electricity works. Applications by Aug. 6 to the clerk to 
the Council (Mr. H. J. Baker), Town Hall, Hounslow. 

Huddersfield Corporation require a general manager and engineer 
of their electric tramways undertaking. Salary £850 per annum. 
Applications by noon Aug. 8. 


The Governors of the East London Technical College require a ! 


lecturer in engineering. Salary £200 per annum. Particulars from 
the director of studies. 


A lecturer in engineering (to specialise in the subject of heat 
engines) is required at the University of Liverpool; also a demon- 
strator in apphed mechanics and engineering design and drawing. 
Applications in the first case by Sept. 15, and in thesecond by Sept. 1. 


A junior demonstrator in physics is required at Leeds University. 
Salary £100. Applications by Aug. 31. 


Mr. J. Bowden, of the London United Tramways (Ltd.), has been 
appointed rolling stock superintendent of the London County 
Council tramways at £400 per annum. Two of the three candidates 
from whom the final selection was made were Mr. A. A. Blackburn, 
car superintendent, Manchester, and Mr. J. H. Bale, rolling stock 
superintendent for the British Westinghouse Co. on the Mersey 
Railway. 

Mr. L. J. Wolf, of Bradford, has been appointed assistant elec- 
trical engineer at l'aversham. 


Mr. W. Marsh has been appointed assistant engineer and manager 
of Brighton Corporation tramways department. 


EDUCATIONAL NOTICES. 


Durham College of Science (Newcastie-on-Tyne).—Courses 
are provided at this college for students proceeding to the degrees 
in Soience or Letters or the diploma in the Theory and Practice of 
Teaching, and special facilities are offered for the study of agri- 
culture, chemistry, mining, engineering and naval architecture. 
Matriculation and exhibition examinations begin Sept. 26, and 
lectures Oct. 4. Prospectuses from the secretary. An advertisement 
gives some additional particulars. 


Heriot Watt College, Edinburgh.—The entrance examination 
for students who wish to study for the college diploma in engineering 
or chemistry will begin on Sept. 26. There is a three years’ course 
in mechanical and electrical engineering and a four years’ course in 
technical chemistry. Arrangements have been made with leading 
engineering firms whereby students may combine their apprentice- 
ship with their studies at the college. The day college calendar, 
which contains full particulars of courses, fees, &c., may be obtained 
from the principal (Mr. A. P. Laurie, M.A., D. Sc.). 


Aberavon.— The Council have decided to support the scheme for 
the construction of an electric tramway from Briton Ferry to the 
beach at Aberavon. Messrs. Lewis & Fletcher, of Cardiff, are 
electrical engincers for the scheme. 


Acton.—'The report of the Electricity committee, which was sub- 
mitted to the Council on Wednesday by the chairman (Mr. Godrich), 
recommended that the Council should delegate to the committee 
executive powers for the working, management and control of the 
electricity undertaking, the committee reporting thereon to the 
Council. After discussion the report was adopted. 


Battersea (London).—On Wednesday the Council decided that 
distributing mains be extended to and throughout the Shaftesbury 
and Beaufoy estates, and that 170 4-ampere Nernst lamps be pro- 
vided and fixed at an estimated cost of £3,653. 


Bo'ness.— At a special meeting on Wednesday, the Council decided 
to sign the agreement with the National Electric Construction Co. 
for the establishment of electricity works. The equipment of the 
works is to be completed within nine months, the stun payable to 
the contractors being £24,689. 


Brighton.—The electric tramway from the railway station to the 
front was opened for traffic on Wednesday. 

The running of the tramcars on the cross route from the Seven 
Dials to Elm Cross has been discontinued. 


Burslem.— An inquiry was held on Tuesday into the application of 
the Council to borrow £21,000 for electric lighting and £10,000 for 
refuse destructor works. ‘Technical details were given by the 
borough electrical engineer (Mr. Ashton Bremner). 


Cardiff.—An informal discussion took place at the meeting of 
the Tramways committee on Friday as to traffic receipts, revision 
of fares, &c. 

Ald. Carey raised the question whether it paid to run tramcare on 
Sundays. 

Mr. ARTHUR EL.Lis (the borough electrical engineer and tramways 
manager) said he proposed dealing with the subject in bis annual report, 
and added that the tiae hai arrived when the question of fares should be 
taken into considerati.n, as the present fares were not producing the 
revenu? he had expected them to do. Their total increase over last year 


only worked out at about £700 to £800. Each route should be placed 
on & fair comperative basis with every other route. They had the same 
loan charges with respect to the different routes, and it was not right that 
a passenger should have to pay 2d. for travelling a distance for which 
another passenger had to pay only 1d. by another route. 


Oheltenham.— The General Purposes committee has issued its 
report on the condition of the electricity undertaking, as follows: 

As at present advised, the committee tee no reason to abate their con- 
fidence in the Electric Light committee, nor in their selection of a 
chairman nor in the electrical engineer." 


Croydon.—In future the charge for current supplied to places of 
publie worship will be 4d. instead of 4jd. per unit. Last week the 
estimate of the capital expenditure of the electricity department 
required during 1904-5 was submitted as follows :— 

For works, one direct-current generator, £7,000 ; foundations, &c.. fur 
tame, £400 ; switch-gear, £250 ; contingencies 10 per cent., £765 ; motor 
alternator, £1,100 ; switch gear, £250 ; total £9,765. The Electric Light 
committee recommended that additional plant, consisting of motor alter- 
nator, with switch-gear and cables as suggested by the borough electrical 
engineer (A. C. Cramb), be provided at £1,550. Tne committee also recom- 
mended that application be made for sanction to borrow £8,415, a further 
instalment of the estimate of £70,950 recently adopted by the Council. 

The minutes were agreed to. 


Dublin.—Last week an inquiry was held into the application ot 
the Corporation to borrow (among other sums) £21,000 for exten- 
sions to the electricity undertaking. 

Objection was raised that the Corporation had not formally applied for 
sanction to the loan, and the iuspector (Mr. Cowan, C.E.), having heard 
the town clerk (Mr. H. Campbell), came to the conclusion that there was 
no application from the Corporation before him for a loan in the matter. 

Mr. P. Waits (for the Corporation) argued that there was an application 
from the Corporation. There was on theminute book of the Electric Light 
committee an order tbat all steps necessary be taken to obtain tho required 
loan. 

Mr. Cowan asked was there a definite resolution of the Corporation 
directing the application for a loan ? 

Mr. Wuits said the objection was a purely technical one, and he would 
ask that the matter be adjourned to have this requirement compliel with. 

Mr. Cowan said the matter would Lave to bs re-advertised, and they 
could proceed no further at piesent. i 


Dundee.—At a meeting of the Tramway committee of the 
council last week, a proposal submitted by Mr. G. Balfour, acting 
as promoter of a local company, was discussed. 

This propossl contemplated the formation of a company to erect and 
equip an electric power station for supplying electrical energy to large 
consumers for industrial purposes. Mr Balfcur's pro, osal was to supply 
such power at rates vary ing from gd. to 14d. per urit. 

Mr. BRoWNLEE, convener of the committee, opposed the scheme, which 
was also reported against by Mr. Robertson, engineer to the corporation, 
and ultimately the committee unanimously agreed to oppose any applica- 
tion for a provisional order in Dundee by any company on the ground that 
* were a private company to obtain a footing in the town there would be 
a cutting of rates, which wou'd result disastrously either to the company 
or to the corporation, or botb, while there would be danger from the 
double set of wires throughout the city." 

The capital of the proposed company would be £250,000. 


Edinburgh.—On Tuesday, Treasurer Brown moved that £14,175 
out of the past year’s profits on the electricity undertaking be placed 
to credit of reserve, and that the balance (£9,800) be placed to credit 
of the rates. 

He said no new priaciple was involved, for they had already adopted 
the principle of contributing from the rates to the extent of £10,000. The 
percentage of reserve, sinkmg fund, &c., to capital expenditure was in 
Edinbugh 25:66, Glasgow 12°81, Manchester 11:02, Liverpool 16°34, Bir- 
mipgham 10:89. 

Mr. S:evenson (convener of the Electric Lighting committee) moved the 
previous question. He asked the Council to look at the matter from the 
point of view of the ratepayera' security. That was in building up 
the reserve so tha? it would not cnly lear the strain of renewals and 
depreciation, but also, in the event of a bad year, to put even the pro- 
bability of a call on the rates out of the question. To charge the users of 
a commodity of which the Corporation had a monopoly more than was 
necessary in order to subsidise the rates was unsound finance. Mr. Menzies, 
who seconded the amendment, pointed out tbat in the course of the next 
few years they might have to cable the greater part of the city, and it was 
for such purposes that a large reserve was necessary. 

Eventually the motion was carried by 28 votes to 17. 


Edmonton (Gondon).—The Council, on Tuesday, considered the 
offer of the North Metropolitan Electric Power Supply Co. to lease 
the Council’s provisional order for 26 years. 

The company offered to recoup the Council for all out-of-pocket 
expenses and find the capital necessary to give a supply of current at a 
sliding scale of 7d. for the first 100 hours per quarter and 14d. afterwards. 

The consulting engineer (Mr. R. Hammond) regarded the terms as 
most favourable and deserving of careful consideration. 

It was agreed to invite, by advertisement, offers from other companies 
either to sopply in bulk, the Council laying the mains and being 
the distributors, or to work the undertaking, provided the Council 
installed plant, &c., at a rent equivalent to interest and sinking fuad 
charges, the Council to have the option of purchasing at the end of seven 
years at a premium of 12 per cent., at 10 years at a premium of 74 
per cent, or at 15 years without premium, 
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Electric Lighting Notices.—Notices of intention to apply for 
provisional electric lighting orders have been given by the following 
in respect of the districts preceding their names :— 
Andorer.—Southern District Electricity Corp. 

Bererley.— Empire Electric Light & Power Co. 

Bideford.— Mutual Elec. Supply Corp. and Southern District Elec. Corp. 

Bishops Stortford.—Bishops Stortford & Stansted Electric Lighting Co. 
and Mutual Electricity Supply Corp. 

Bodmin.—Southern District Electricity Corp. 

Bognor.—V. Collinson. [Supply Corp. 

Brentwood.—Empire Electric Light & Power Co. and Mutual Electricity 

Bromsgrove (Rural).—Stourbridge District Council. 

Camberley.— Bournemouth & Poole Electricity Supply Co. 

Clacton.—Mutual Electricity Supply Corp. 

Cleethorzes.— District Council. (Extension of one year.) 

Clewer.— Windsor Electrical Installation Co. 

Congleton.—Southern District Electricity Corp. 

Cuckfield (Rural).—Haywards Heath Electric Supply Co. 

Dover.— Dover Corporation. (Powers to supply outside borougb.) 

East Barnet. —Empire Elec. Light & Power Co. and G. Vaughan Fowler. 

Egham.—Urban Electric Supply Co. [and Foote & Milne. 

Farnham.—Farnbam & District Electric Supply Co., Farnham Gas C^. 

Farnborough.— G. Vaughan Fowler. 

Fenton.—G. Vaughan Fowler. 

Frinley.— Bournemouth & Poole Electricity Supply Co. 

Gol borne.— Lancashire Electric Power Co. 

Harpenden,— Mutual Electricity Supply Corp. 

Haywards Heath.—District Council. 

Herne Bay.— Electric Supply Corp. 

Hessle and Anluby.—-Heaale District Council. 

Hollingbourne.— Kent Electric Power Co. 

Ince.—District Council. (For extension of area.) [trict Electricity Corp. 

Kingsbridge.—Kingsbridge & Salcombe Electrical Co. and Southern Dis- 

Little Hulton.—Lancashire Electric Power Co. 

Litdehampton.— Mr. Aylwin. 

Malling (Rural).— Kent Electric Power Co. 

Maurgate.— Margate Electric Supply Co. 

Mariborough.—Marlborough Corporation. 

Matlock Bath.—Foote & Milne. 

Newhaven.—G. Vaughan Fowler and Southern District Electricity Corp. 

Northflect.— Gravesend Corporation. 

Poole (Rural).—Bournemouth & Poole Electricity Supply Co. (Corp. 

Portslade-Ly-Sea.—Hove Elec. Lightiog Co. and Mutual Electric ty Supply 

Preston (Rural).—Hove Electric Lightivg Co. [Power Co. 

Rosherville.—Voote & Milne, Gravesend Corporation and Kent Electric 

Rye.— Mutual Electricity Supply Corp. 

St. Thomas (Devon). Exmou h Electric Supply Co. 

Sea ford. Foote & Milne. [Gas Co. 

Shepton Mallet, —Shepton Mallet Electric Supply Co. and Shepton Mallet 

Stansted (Rursl).— Bishops Stortford & Stansted Electric Lighting Co. 

Bunbury.—Metropolitan Elec. Supply Co. and Mutual Elec. Supply Corp. 

Sxanage.— Southern Dist. Elec. Corp. and Swanage & Dist. Elec. Supply Co. 

Tamworth.—Tamworth Corporation (for part of rural district, including 

Thrapston.—Geo. Smith. [Wigginton, Bolehall aud Glascote). 

Topsham.—Exmouth Electric Supply C». 

Tunstall. —Burslem Corporation. 

Turton.— Lancashire Electric Power Co. 

Whitworth.— Foote & Milne and Lancashire E ectric Power Co. 


Electric Power in Emergencies.—An Oldham firm recently 
called upon Mr. S. Willmott Newington, the borough electrical 
engineer, at 5:30 p.m., for a supply of electricity for power in conse- 
quence of a breakdown of steam plant. A 74 H.P. motor was put 
down, the cable laid and the supply of current commenced the next 
morning by the usual time of starting work. 


Electric Traction on the Scandinavian Railways.— It is 
reported that the Scandinavian State Railway authorities intend to 
invite at an early date tenders for the electrification of some 200 
miles of railway, including not only generating plant and general 
equipment, but motors and rolling stock for both passenger and 
goods service. 


Electric Tramways in Durham.—aAn interesting report on 
„improved methods of transit" was presented to Durham County 
Council on Wednesday by the Electric Supply committee, 

The report stated tbat the county had increased by 94,000 io population 
during the last decade, and there seemed to bs need of some more popular 
means of transit to disperse the people over a larger area and so avoid 
congestion. Therefore, the committee asked for authority to engage an 
expert to report upon the practicability of a county scheme of electric trac- 
tion founded upon the returns received from local authorities, and to 
furnish an approximate estimate of the coet of such & scheme, showing 
capital outlay, upkeep and maintenance coat per annum, and approximate 
estimate of coet to the County; and to further authorise the committee, 
on receipt of this report, to invite the local authorities to attend a con- 
ference to a:certain their views as to the working of a county scheme. 

The matter was adjourned to a future meeting, the chairman stating 
that the Council had no power to spend money in engaging an expert. 


Electricity in Mining.—A correspondent of the Financial 
News” describes the introduction of electric power for the first 
time recently at the Greenwood smelter, British Columbia, power 
being transmitted from Cascade, 25 miles distant, and generated at the 
water power works of the Kettle River Power Co. The smelter will 
require something like 800 H. y. when the furnaces are in full opera- 


tion, and there is no doubt that electrical power will be found vastly 
more economical than steam. The new copper converters are now 
in place, and the matte, which heretofore has been sent to Tacoma 
and other outside points, will henceforward be locally converted into 
blister copper. Recently there was installed in the converter build- 
ing a Nordberg blowing engine, arranged for either steam or elec- 
tricity, capacity 5,000 cubic ft. of air per minute at 19]b. pressure; 
a 300 H.P. Canadian General Electric variable speed induction motor, 
with switchboards, &e.; two banks of transformers, to reduce 
voltage from 20,000 to 2,000, and others to reduce from 2,000 to 
550; a 75kw. generating set for driving electric crane and trolley 
locomotives, and a hydraulic ** accumulator ° and pump for tilting 
converters, run by 25 B. p. electric motor. A 80 ton four-motor 
electric travelling crane to handle the matte in 5-ton ladles completes 
the electrical equipment. 


Embezzlement —At Barnstaple on Friday, Edward Eyes, engi- 
neer, was sentenced to four months’ hard labour for embezzling the 
9 80 of his employers, H. A. Willey & Co., electrical engineers, 

xeter. 


Fire. — Reuter's Agency states that the St. Petersburg electric 
cable and wire factory of Felten and Guilleaume were destroyed by 
fire on Tuesday, the loss being estimated at 2,500,000 roubles. 


Folham (London).—On Wednesday the Finance Committee 
reported to the Council that they had passed an estimate of £45,042 
(in addition to £7,000 already sanctioned) as a first instalment for 
the electric lighting extensions. Owing to the steady increase in 
the number of customers, it appeared quite clear that a case had 
been made out for an extension of the plant. The report was adopted, 


Grimsby.—The report of the borough electrical engineer (Mr. 
W. A. Vignoles) on the working of the electricity undertaking for the 
year ended March (the third year) states that on Jan. 1 a new 
system was started of charging 1d. per unit for current for power 
supply, cut off entirely from dusk to about 9:30 p.m. 

The improvement in the demand for current for power (continues the 
report) is not fully indicated by the figuree, as many of tbe motors now 
supplied were only connected during the last month of the year. It ia 
estimated that the power demand during tbe current year will amount to 
70,000 unite, and will form a fourth of the total supply to private con- 
sumers. There are applications in hand of the equivalent of 2,508 8 c.p. 
lamps (compared with 2,210 Jast year) An underground sub-balancing 
station has been constructed and equipped with au automatic balancer 
during the year, effecting a marked improvement in the steadiness of the 
light, feeders 1 mile 660yds. and distributor cable 1 mile 1,154yda. ia 
length have been laid, and 93 services run to consumers’ premises by the 
employés of the department, and automatic stokers have been fitted to 
the Lancashire boilers. Total capital expenditure is £78,286. 198. 3d., 
increase of £7.033. 4a. 5d. for the year. Receipts (£9,086) included sale 
of current by meter £4,308. 18-4., for public lightiog £1,639. 15». 1d., and 
for traction £2723, 28. ld. Working expenses were £4,548. 13a, 5d. 
Interest, &c., absorbed £3,491. 17s. 1d., and £1,573. 7s. 10d. was put to 
sinking fund, the result being a deficit of £581. 10a. 11d. on the year's 
working. There are 361 private consumers, with lamps, motors, &c., 
equivalent to 30,555 8 c.p. lamps (compared with 287 and 21,554 respec- 
tively at March, 1903). There are 41 motors aggregatiog 167 H.P. (against 
16 motors 45 H.P. last year). 897,528 units were generated. 442,628 
were supplie for traction (against 372,114), 102,139 for public lighting 
(against 95,702), and 254,835 to private consumera (against 185,622). 
16,519 units were supplied for power (against 4,770). Generation costs 
e sold were 0:842. (aga'nst O 96:1.), and total ests 124d. (against 
1:40d.) 

Mr. Vignoles has prepared an interesting pamphlet describing the advan- 
tages which electricity offera over other prime movers for power work, and 
this, together with the liberal terms offered at Grimsby for current supply 
for power, should have the effect of largely increasing the demana for 
current. The testimonials from pre:ent users of electric power for a large 
variety of purpos*s show that in Grimsby, as elsewhere, electricity has 
only to be introduced to be immediately appreciated. 

Heckmondwike.— The Yorkshire (Woollen District) Tramways 
Co. notify that, owing to the impossibility of coming to a satis- 
factory agreement with Heckmondwike Council for the supply of 
power, the company find it impossible to maintain the present 
service running through the Heckmondwike district." The Heck- 
mondwike Council supply electricity for use within the township, 
and the difference with the company is as to the price to be paid 
for extra supply caused by the public demand for the cars. 


Infirmary Lighting —Chelsea (London) Guardians have in- 
structed their Building committee to obtain prices for wiring the 
workhouse infirmary. 


Japanese Imports. The imports into Yokohama during 1903 
showed a decrease in the value of electric motors of £18,683 com- 
pated with 1902, and a decrease of no less than £23,120 in the value 
of imported electric light apparatus and accessories. It is stated 
that much of this decrease is due to Japan's increasing home manu- 
facture of plant and machinery. In this connection it may be 
stated that so far as the Japanese Government supplies are con- 
cerned, tenders are usually only advertised locally,in the Japanese 
language, in the Official Gazette," with little more than a 
fortnight given for sending in the tenders, and as a deposit haa to 
be provided or bonds lodged by the tenderer, outside contractors 
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find their opportunities for executing Japanese contracts much 
curtailed. It is urged that an agent on the spot is best equipped 
for trading on a large scale in Japan. 

According to latest returns, telephones were imported into Japan 
at Yokohama, in 1902, to the value of £13,234 against nil in 1903. 
Electric light wire and cables were imported into the same port in 
1903 to the value of £31,651, an increase of about £3,600 over 
1902, while imports of telephone wire for 1903 were nil compared 
with £34,260 in 1902. 

Keighley.—An inquiry was held here on Wednesday into the 
application of the Council for permission to borrow £11,500 for 
extension of the electricity undertaking. Already sanction to a 
loan of £39,321 has been obtained, and satisfactory progress has 
been made since the works were open:d in March, 1901. 


Leith.—-The gross profit on the electricity undertaking during 
the past year was £7,687. After paying interest and sinking fund 
instalment the net profit was £2,997, out of which £1,894 had been 
earried to police account in repayment of sums advanced in former 
years, and the balance (EI, 103) added to £661 from previous year 
gives a surplus of £1,764 for reserve. 


Light Railways.—<Au inquiry was held on Monday for an order 
to extend the time for constructing the Blackpool and Garstang 
Light Railway. Owing to financial disturbance the promoters did 
not obtain sufficient applications for share capital to justify going to 
allotment, £180,000 being required. Sufficient capital would now 
be forthcoming. It was also asked that the name should be changed 
to the Blackpool and Fylde Light Railway, to distinguish it from 
the Garstang and Knott End Railway. The Commissioners decided 
to extend the time for 18 months. 

At their last meeting the Herts County Council passed the fol- 
lowing resolution :— 

That, subject to Middlesex County Councii extending the light railway 
proposed to be constructed by them to the county boundary at Barnet, 
the necessary steps be taken to construct the Barnet light railway, and 
that the Highways committee be empowered to employ an engineer to 
prepare plans, working drawings and specifications. That the Highways 
committee be empowered to take the neceasary ateps to acquire the lands 
required for widening the main road at Barnet along which the light 
railway will pass. 

At Liverpool, on Wednesday, a Local Government Board inquiry 
was held into the application for an order for the construction of a 
light railway from Tarporley to Cuddington (Cheshire) 5 miles, 
3 furlongs in length. Mr. E. O. Ferguson, C.E., is engineer to the 
scheme, which was supported by a number of farmers and trades- 
men in the district, and by the Dean and Chapter of Chester, but 
was opposed by the Cheshire Lines committee and by a number 
of landowners and tenants. 


London County Council.—At Tuesday’s meeting the Finance 
committee reported upon the proposed loan to Marylebone for 
the purchase of the electric light undertaking of the Metropolitan 
Electric Supply Co., and recommended that they be authorised to 
invite and accept tenders for London County bills for £1,500,000 to 
provide funds for the advance of £1,415,000 to Marylebone. This 
was agreed to. It was also decided to give Marylebone Council 
permission to borrow £433,800 to defray part of the cost of installa- 
tion of the electric light within the borough and for the purchase of 
meters. 

Shoreditch applied for a loan of £9,958 for similar purposes and Wool. 
wich for £10,000 (part of £22,767), and these loans were agreed to. 

An agrement was approved with Battersea Council for the supply of 
electric current (at 44d. per unit) to the iron building being erected at 
St. John’s-hill, for a visitors’ education centre. 

The Highways committee recommended that the estimate of £18,500 be 
approved and expenditure of that amount be sanctioned in connection 
with the erection of a sub-station to be established as part of the Green- 
wich electricity generating station for the electrical working of portions of the 
Couucil's tramways, and that the estimate of £15,000 be approved and 
expenditure of tbat amount be authorised in connection with the pro- 
vision of plant, machinery, equipment, &c., for such electricity sub-station. 
The recommendations were agreed to, and it was decided to accept the 
offer of H. Lovatt (L*d.) for the erection of the superstructure of the first 
portion of the Greenwich generating station. 

The Highways committee reported that they had received an invitation 
from the President of the Board of Rapid Transit Railroad Commissioners 
of New York to appoint a representative from the Council to take part in 
the official opening of the subway for traffic next September. It was 
decided to appoint Mr. J. Allen Baker, chairman of the Highways committee. 

The same committee recommended the purchase of the London, Cam- 
berwell and Dulwich Tramways Co.'s undertaking for £6,600, and this 
was agreed to. 

Malaga.—In the Chorro, two hours' journey by rail from Malaga, 
an extensive electrical plant has been erected for the purpose of 
supplying Malaga and the intervening distriets with electric energy 
for manufacturing and industrial purposes. The company owning 
the tramways at Malaga have hitherto used horses, but have at 
present under consideration a proposal to adopt electric traction in 
the outlying suburbs, and hope to obtain permission to electrify 
their systein in the city at a later date. 


Manchester. —The Improvement committee have asked the city 
surveyor to prepare & return showing the money expended by the 
committee for the purposes of the tramways. It was stated by 
members of the committee that the Tramways committee were 
indebted to the Improvement committee for the widening of various 
streets, and that it was only right the ratepayers and Council should 
be shown to what extent the tramways had been aided in this way. 


Mandalay.—The Lieut.-Governor of Burma recently formally 
opened the electric tramway system. 


Marylebone (Condon).—At the meeting of the Council last 
evening a report of the Electric Supply committee was presented 
dealing with the purchase of various properties in the borough for 
the purpose of clearing a site for the electricity generating station 
and offices. 

On the subject of the replies to th» commit tee's recent advertisement 
invitiog applications for the po-t of electrical engineer, the report stated 
that six candidates had been selected from t^e number, and their qualifica- 
tions duly considered. The committee had come to the conclusion that 
none of the candidates were quite suit ble for the post, and they asked the 
Council to authorise them to again advertise for a resident electrical 
engineer to the Council at a salary of £600 per annum. This was agreed to. 

With regard to the appoiutment of an electrical accountant, the com- 
mittee reported having selected Mr. E. J. Jennings, at present accountant 
and bookkeeper to the electricity department of St. Pancras Council, and 
tbey recommended his appointment at a salary of £250 per annum., This 
was agreed to. 

The applications received for the positions of mains superintendent, 
meter department superintendent, and installation inspector are still und :r 
consideration by the committee, l 

Councillor J. A. Michell, J.P., was elected a member of the Electric 
Supply committe: in the place of Councillor W. Bailey, res'gned. 

Meshed (Persia).—According to reports, the introduction of 
electric lighting into Meshed has resulted in ariot. It appears that 
the tomb of the Imam Risa and some adjoining buildings were 
lighted electrically, and this seems to have disturbed one of the 
numerous fanatical groups of the country, who caused a riot, with 
the result that the ringleader was arrested—and 500 persons were 
thrown out of employment. 


Morecambe..—Negotiations are stil proceeding between the 
Tramways committee and the local tramways company on the 
proposed electrification of the tramways. 


Municipal Telephony. Scarborough Telephone sub-committee 
recommend that the further consideration of the proposal to establish 
a municipal telephone exchange be deferred. 


Portsmouth Telephone committee recommend the Council to 
increase the salary of the engineer and manager of the municipal 
telephone department (Mr. C. M. Gardner) by £25 per annum, in 
recognition of the successful work he has accomplished since the 
inauguration of municipal telephony. It is further reeommended 
that an additional increase of £25 be given when 2,000 instruments 
are connected with the exchange and working. The number now 
fixed is over 1,800. 

Obituary.—Gen. Sir Michael Anthony Shrapnel Biddulph, R.A., 
G.C.B., Gentleman Usher of the Black Rod, died on Saturday in 
his 81st year. Deceased, who had a distinguished military career, 
served throughout the Crimean campaign and was an assistant engi- 
neer in the trenches and Director-General of Submarine Telegraphs 
in the Black Sea during the period of hostilities, 

The death is also announced, in his 56th year, of Mr. J. G. B. 
Elliott, secretary of the Tramways Institute of Great Britain and 
Ireland. Mr. Elliott had been over 20 years associated as secretary 
with various undertakings, including the London, Deptford and 
Greenwich, the North Staffordshire, the Croydon, the West Metro- 
politan, the Potteries and the Stockton and Darlington tramway 
undertakings. 


Oldham.—The accounts of the electricity department for the year 
ended March show a total capital expenditure of £242,974. 1s. 10d., 
an increase of £26,092. 1s. 10d. for the year. 

Receipts were £11,641. 18s. 3d. for current for private consumers, 
£180. 17s. for public lighting, and £15,608. 3s. 8d. for tramways, the 
total from all sources being £26,524. 7a. 8J. Working expenses were 
£15,521. 12s. 4d., leaving £13,002. 15a. 4d. gross profit. Adding to this 
£6,160. 192. Ad., balance from previous year, there was £19,163. 14s. 8d. 
to dispose of. £1,000 was placed to the borough fund and £4,000 to 
reserve, Interest required £7,683. 14s. 8d., and sinking fund instalment 
£5,905. 193. 4d. There was now a balance forward of £389. 15s. 10d. 
5,550,291 units were generated (compared with 3,189,849 in the previous 
yea"), 17,562 were supplied to public lamps, 848,095 to private consumers 
and 2,177,309 for traction, a total of 3,042,766 sold (against 2,869,512). 
The total maximum supply demanded was 790kw. for lighting and 975kw. 
for traction. 

Portsmouth.— The receipts of the Corporation tramway depart- 
ment during the past year were £92,916. 18s. 5d., the working 
expenses £43,426. 14s. 4d. and the interest and sinking fund charges 
£33,461. 12s. 8d. The balance (£16,028, 11s. 5d.) has been trans- 
ferred to reserve.” 


Price of Gas in South London.—The South Metropolitan Gas 
Co. have reduced their charge for 1,000 cubic ft. of gas to 2s. This 
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is the lowest price per 1,000 for gas ever made in the Metropolitan 
area,and, as a standard figure (not considering discounts), is probably 
the lowest charge in the kingdom. No mention is made as to 
whether the competition of electric light has brought about this 
latest reduction. 


Ravensthorpe (Yorks.)—The District Council have resolved to 
apply for a provisional electric lighting order. 


Redditch. —The District Council decided, on Friday, to abandon 
gas-driven plant at the generating station and to borrow £7,500 for 
putting down steam engines. 


Rio Grande do Sul (Brazil). —A report recently published upon 
the trade of Rio Grande do Sul intimates that at Rio Grande (the 
chief port of this State), at Pelotas, at Bagé, at Jaguaro and at 
Santa Maria the telephone is well established, although the popu- 
lations at all those places are comparatively small. The electric 
light is in full working order in the three last-mentioned towns. 
Tramways are also running, but these are worked by mules. 


St. Pancras (London).—It was reported on Wednesday that the 
taxed costs of the plaintiffs inthe recent action,“ Colwell and others v. 
Borough Council " (for vibration, &c., at the King’s-road station), 
and which would be charged to the electricity account, amounted 
to £1,060. Interests had Deen acquired fron: Mr. Colwell and other 
tenants at £2,675, and negotiations were pending as to the purchase 
of other interests. It was decided to ask the London County Council 
for sanction to a loan of £10,000 for electricity supply. 


Shoreditch (London).—The Council have approved a recom- 
mendation of the borough electrical engineer (Mr. C. Newton 
Russell) to graut large consumers of electrical energy for power a 
sliding scale of discounts as follows :— 

Not leas than 50,000 units per annum 25 per cent. off ra'e of 2d. per 
unit, 35,000 20 per cent’, 25,000 15 per cent., 15,000 10 per cent., 10,000 
5 per cent. and 5,000 24 per cent. These discounts, which are to come in 
force in the December quarter, are only to be allowed if accounts are paid 
within 21 days. In addition, consumers using 50,000 unite per annum for 
power are to be charged a uniform 34d. per unit for current for lighting. 

Southwark (London).—The recent accounts of the Council's 
electricity department for the year ended March show capital 
expenditure of £2,328, lls. lld. during the year. The total 
amount borrowed is £78,555, of which £3,796 las been repaid, 
and there are now overdrafts of £3,891. 1s. 6d. on revenue and 
£3,344. 8s. 11d. on capital account. 

The receipts from current supplied to private consumera were 
£8,694. 13s. 5d., from public lighting £3,287. 88. 8d., the total being 
£13,231. 4s. 8d. Working expenses were £7,279. 7s. 6d. (£267. 13a. 2d. 
less than in the previous year), leaving £4,951. 17s. 21. Interest 
nbsorbed £2,530. 11s. 1d., and repayments of loans £2,197, the surplus 
for the year being £224. 6s. 1d. The deficiency at March 31, 1903, was 
£729. 15s. 11d. ; 833,208 units were generated (compared with 749,159 
in previous year), 254,580 were supplied to public lamps (against 
213,268), and 538,832 to private consumers (against 461,113). Total 
maximum supply demanded was 670kw. (against 525kw.). 

„Split Turns" on Leeds Tramways.—4A poll of the Corpora- 
tion tramcar motormen and conductors has resulted in 130 votes 
in favour of and 489 against the automatic rotation of duties, so that 
each man would take his turn on each route and on both long and 
short days. On the question whether the principle should be 
adopted of appointing the older servants to work the shorter days, 
277 voted in the affirmative and 332 in the negative. 

Stourbridge.—The Board of Trade have deferred the revocation 
of the Council's Provisional Electric Lighting Order, 1899, for 12 
months. 

A draft agreement with the Midland Electric Corp. for Power D'stribu- 
tion for the supply of electricity in bulk was submitted to the Council on 
Monday. Nine tenders were submitted for laying electric lighting maias, 
and one of these was accepted subjec’ to the sanction of the Local Govern- 
ment Board toa loan. The Board have intimated to the Council that they 
should be prepared to show at tle adj, urned inquiry that there was euch a 
demand for the electric light as would justify them in carrying out the work. 

Suez Canal.— Under the supervision and with the full permission 
of the Egyptian Government, Lloyd's are establishing the Marconi 
system of wireless telegraphy along the Suez Canal. The light- 
house at Port Said is, we learn, to be used as a signal station, and 
at Port Tewfik a 180ft. pole has been erected. It is anticipated that 
the service will be in working order by the first week in August. 

The duration of the passage through the Suez Canal was again 
reduced in 1908 to 17 hours 48 min., compared with 18 hours 41 min. 
in 1901 and 18 hours 2 min. in 1902. The mail steamers have 
completed the journey at an average of 15 hours 30 min. The 
pereentage of ships using the electric light for transit by night has 
risen from 94 to 96 per cent. Indeed, except for some of the very 
large battleships and some Turkish ships, the use of the electric 
light at night has become universal. The tonnage through the 
Canal in 1908 reached 11,907,288 tons, an increase of 658,000 tons 
over 1902. 

Sweden.—The electric light is being introduced in connection 
with public works in Sweden to a large extent. At Uddevalla harbour 
accommodation has been considerably extended, and the electric 
light will be introduced as soon as these extensions are completed. 
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At Helsingborg the electric tramway system has been recently 
completed, and has proved, as usual, a great boon to the public. 

The Government, as previously reported, have entrusted the 
Royal Railway Board with the task of making certain experiments 
with electric motive power on the State railways, and have made 
the Board a grant of 425,000 kroner (nearly £24,000). Experimenta 
will be commenced upon the Tomteboda-Vartan and the Stock. 
holm-Jarfva lines of railway, of a total length of nearly 14 kilos. 
(about 82 miles). Single-phase alternating-current will be employed, 
and the experiments are to commence at the beginning of 1905. 


Tonbridge.— The result of the past year's working of the elec- 
tricity department was a deficit of £1,280. 9s. 2d. 


Tramways iu Germany.—The employment of horses in tram- 
way work has now almost entirely ceased in Germany. So far back 
as October last the length of tramways worked by horse traction 
had diminished to 382 miles, compared with 3,410 miles of electric 
lines. This mileage is distributed over 134 towns, and is, except 
for a few short sections of conduit traction in Berlin, Dresden and 
Dusseldorf, entirely worked on the overhead system. The two 
short lines of accumulator cars which are running in Germany are, 
we are informed, likely to be discontinued shortly. 

Trieste.— The Societa Romana, an Italian enterprise, has estab- 
lished large carbide of lime works on the river Kerka, about 7 miles 
from Sebenico (Dalmatia), the company utilising the immense water 
power available at this place. The plant installed ineludes two 7,000 H. p. 
Ganz generating machines, and power is transmitted to Sebenico. 
The oatput of carbide of lime represents about 74 tons per day. At 
present about 15,000 H.P. is obtained from the falls, but it is esti- 
mated that at least 60,000 H.P. could be obtained if required, as 
there is a 132ft. fall of water. Besides these large works, the town 
of Sebenico is lighted throughout by electricity generated at 
the same source, the Municipality owning the electricity works. 
Further up the river, the Società Romano are erecting large works at 
the Manojlovac waterfall, where a large plant is being installed. 
The capital invested in these undertakings by theSocietà is already 
over £350,000. 

Electric tramweys have been inaugurated in the cities of Pola and 
Rovigno. 

Concessions have been granted for a local electric railway from 
Laurana-Abbazia-Volosca-Mattuglie, for a similar railway between 
Abbazia-Mattuglie-Volosca-Ika-Laurana, and for a similar railway 
between Spalato-Grabovaz-Vergoraz-Metcovich-Inunoschi. Other 
lines of electric railways are in contemplation. 


Ware (Herts.)—An agreement has been entered into by tho 
Council with the North Metropolitan Electrical Power Distribution 
Co. for the supply of electric energy into the district. 


West Ham.— The accounts of the electrical undertaking for the 
year ended March 31 show that the capital expenditure for the year 
was £83,342, bringing the total to £268,511. 

The gross income was £30,565, of which £25,000 came from private 
lighting, £3,096 from public lighting, £1,514 from power and £210 from 
traction. Expenditure, including interest and instalments of loans, exceeded 
income by £3,788. There was a credit balance of £1,689 from the pre- 
vious year, and it was recommended that the deficiency (£2,099) be made 
good fiom the general district fund. The borough accountant, in his 
report, said that for two years the Electric Lighting committee had set 
aside annually £1,000 for reserve. Iu view, however, of the state of the 
accounts for the past year he was unable to advise that this course 
be followed on the present occasion, but was of opinion that, when the 
finances of the undertaking permit of it, £1,000 per annum should be 
regarded as an absolute minimum, especially in view of the fact that the 
capital expenditure in equipment, which will probably become inoperative 
before the expiration of the loan, amounts to nearly £150,000." The 
additional expenditure, as compared with the cost, and the interest and 
sinking fund payments on unremunerative capital have been heavy. It is 
expected that a considerable increase in supply will take place during this 
next financial year, but as the capital charges will also be much heavier, 
the increased revenue will, it is anticipated, be little more than sufficient 
to meet the additional chargea. 

The report was adopted, and ita recommendations agreed to. 

Westhoughton (Co. Darham).—The Council have received offers 
from the Hulton Colliery Co., Musgrave & Sons, and the Lancashire 
Electric Power Co. to supply electricity, and further information is 
to be obta'ned from the first-mentioned before coming to a decision. 

Wimbledon. The capital expended on the electricity under- 
taking during the year ended March 31 was £15,544. 9s. 10d., 
bringing the tota] to £115,746. 2s. 10d. 

The income was £18,640. 4s. 3d., including £12,111 from the sale of 
current by meter and £5,984. 7s. from public lighting. Annual expenses 
were £9,346. 188. 4d. Interest absorbed £3,155. 10s. 7d. and sinking 
fund instalment £2,992. 1s. 11d. ; £205. 8s. ld. was voted to meeting 


‘expenses of obtaining the 1903 extension order and £1,000 was placed to 


reserve, the balance (£1,940. 5s. 4d.) being carried forward. 1,283,060 
units were generated. 539,673 were supplied to public lamps and 653,305 
to private consumers. The total maximum supply demanded was 772kw. 

Wiring Consumers’ Premises. —Last week Wandsworth (London) 
Council were recommended not to approve the proposal of the 
London County Council to include in their bill provisions to enable 
local authorities in London to obtain powers to wire and fit up con- 
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purpose; but the matter was referred back for further consideration. 

Hampstead and Stoke Newington Borough Councils have decided 
to support the proposed legislation. 

Yeovil.—The Council have declined the offer of Mr. G. V. Fowler 
to take a transfer of their electric lighting order. 

Outing.— The staff of the Electrical Co. held their annual outing 
on Saturday last, the party making a trip by rail from Waterloo to 
Staines and by launch to Pray Lock and back, luncheon being served 
on board. On the return to Staines, dinner was served at the 
Bridge House Hotel, 75 sitting down. Mr. J. Stottner, the general 
manager, presided, supported "by Mr. Loewi, the secretary. The 
usual loyal and friendly toasts were given. A very enjoyable day 
was spent. 


TRADE NOTES AND NOTICES. 
TENDEBS INVITED. 


Bricham District Council invite offers for a transfer of the 
Brixham Electric Lighting Order, 1903. Further particulars from 
the clerk (Mr. J. L. Arlidge), Town Hall, Brixham. 

The City of Santos Improvements Co. (Ltd.), invite tenders for 
the delivery f.o.b. British port and for erection at Santos, Brazil, 
of producer gas plant and gas-driven alternators of a total capacity 
of 400kw., and transformers. Conditions, &c., from the consulting 
engineers (Messrs. Mordey & Dawbarn), 82, Victoria-street, West- 
minster, S.W. Tenders by noon Aug. 20, to the secretary (Mr. 
J. E. Rimmer), 174, Gresham House, Old Broad-street, London, E.C. 

The Commissioners of the Municipal Council of George T'own, 
Penang, invite tenders for supply and delivery of tramcars, com- 
plete with motors, controllers, trolleys, &c. Specification, &c., from 
Messrs. Preece & Cardew, 8, Queen Anne’s-gate, Westminster, S.W, 
Tenders to Mr. R. M. Christie, 4, East India-avenue, London, E.C., 
by noon Aug. 24. 

Tenders are wanted by noon Aug. 10 for new fire appliances, 
including electric fire alarm communications, for East Riding 
Asylum, Beverley. "lenders to clerk, Newbegin, Beverley. 

Perth Corporation invite tenders for the construction and equip- 
ment of electric tramways on the overhead trolley system. Tenders 
by noon Aug. 16. 

Leeds Corporation invite tendeis for supply of two 1,000kw. turbo- 
alternators, with condensers, exciters, &c. 'l'enders by 10 a.m. Aug. 15. 


Crewe Corporation require tenders by Aug. 8 for supply of 
1,500 tons of slack for their electricity works. 

Glasgow Corporation invite tenders for wiring Govanhill District 
Library. Tenders by Aug. 8. 

Tenders are invited until August 10 by the French Post and 
Telegraph Authorities, 103, rue de Grenelle, Paris, for cast metal 
heads for joining cables, nine lots of porcelain insulators, tin solder, 
bronze wire, copper wire nnd tinned copper collars, bimetallic wire, 
sundry iron and steel goods. rods, &c.; also until August 11 for 
203,080 poles (injected) in 40 lots. 


TENDERS RECEIVED AND ACCEPTED. 


The Metropolitan Asylums Board have accepted the following 
tenders :— 

For installing fire alarms at Darenth Asylum, P. Dewhirst £320. bs. 
(12 tenders were received, ranging from that of accepted to £1,650. 
Eogineer-in-chief’s estimate £380.) 

For installing telephones at Eastern aud Western Hospitale, P. D. w- 
hirst £359. 10s. (18 tenders received, ranging from the accepted to 
£1,200. Engineer-in-chiet’s estimate £580. 

For annual supplies of electrical accessories: Armorduct Mfg. Co., Baxter 
& Caunter, Berliner Telephone Mg. Co., Craigpark Electric Cable Co., 
Dew hurst's Engineering Co., Edison & Sxan Co., Elec'rical Co., G-neral 
Electric Co., E. Goossens, Pope & Co., H. Greene & Sons, India Rubber, 
Gutta Percha and Telegraph Works Co., Lawrenc’s Limited, London 
Electrical Fittings C », A. P. Lundberg, Pryke & Palmer, Siemens Brothers 
& Co., Siemens Electric Appliances, Sun Electrical Co., J. H. Tucker & Co. 
and Veritys Linited. 


St. Pancras (London) Council have received the following tenders 
for a low tension switchboard at King's-road station :— 


British Westinghouse Co., Westminster Eng. Co. 1,230 0 

A . epted) £1,035 7 Consolidated Electrical Co. 1,220 0 
Crompton & Co 1,955 0 Nalder Bros. & Thompson 1,215 0 
John Fowler & Co....... 1,665 0 Kelvin & James White... 1,170 10 
Dorman & Smith ...... 1,658 0 Bertram Thomas 1,158 0 
Elec.&Ord.AccessoriesCo, 1,560 0 | B.T..H. Co............. 1,122 0 
Aberdeen Elec. Eng. Co. 1,490 0 | Cowans Limited........ 1,109 0 
Electric Construction Co. 1,357 0 Electrical Co........... 1,095 0 
Edison & Swan Co. 1,332 0 Northcote, Heaver & Co. 1,083 0 
Elliott Bros. .......... 1,2296 0 | Johnson & Phillips 1,059 0 
Siemens Brothers & Co. 1,270 0 J. G. Statter & Co. 1,026 0 
Ernest F. Moy (Ltd.) .. . 1,260 0 Ferranti Limited ...... 900 0 
Veritys Limited ........ 1,249 0 T. W. Broadbent ...... 728 0 


Hammersmith (London) Council have accepted the tender of 
Davey, Paxman & Co. for Economie“ boilers, with superheaters, 
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suniers’ premises for electric lighting or to obtain loans for that | at £4,889. There were 31 indeni vayn from £3, 800 to £9,100. 


The Council have also placed an order with the Barry Transporter 
Co. for overhead apparatus for the removal of ashes from the boiler 
house at £190. 


Salford Corporation have accepted the following tenders for the 
tramways :— 

Russell & Sons, sectional B po'es, £5. 15s. each, and sectional C poles, 
£7. 125. 6d. each ; Hall & Pickles, iron and steel work ; Gidding: & Dacre, 
glass, wire, solder, lead and tin; J. Bentley & Co., paints, oila, &c. ; 
Brilliant Shining Metal Polish Co., "metal polish ; W. T. Glover & C 0., lead 
piping; R. W. Blackwell & Co., pull-offs, strains and car accessories * 
Docker Bros., special paints and varnishes ; L. Andrew & Co., Commercial 
Electric Co. „Liverpool Electric Cable Co. and Estlar Bros., car accessories 
(electric) ; Miller & Co., 30in. diameter chilled cast-iron wheels; J. J. 
Rigby (Ltd. ), oil for Wells’ lights ; Brecknell, Munro & Rogers and National 
Rail & Tramway Appliances Co., car accessories (mechancal) ; Geo. Hill 
& Co., switches, section boxes, &c. ; Johnson & Phillips, rubber- covered cable. 


Stepney (London) Council have received the following tendera 
for supply of cable for the period ending Dec. 31, 1906 : — 
W. T. Henley's Telegraph Works Co. (accepted) ...... £11,007 10 


Callender a: COs sero or ⁰ ⁰ a DE ENS RES 11,225 10 
Siemens Brothers & OOOOoOo . 11,293 0 
British Insulated & Hels by Cables (Ed: sees 11,302 0 
W. T. Glover , ð y ĩð2i sa e RtoaY 11,339 0 


The tender of the Western Electric Co. was informal. 


Stepney Council have also accepted the tender of Jessop & 
Appleby Bros. for an electric crane at £508, and that of Bruce 
Peebles & Co. for motor boosters at £526. 

The Paterson Engineering Co. have recently received orders for 
boiler feed purifiers as under :— 

Through Babcock & Wilcox, for H M. dockyards, Pembroke; through 
Eiwin Daoks & C», for H.M. dockyards, Caathim; through Balliss & 
Morcom (Ltd.), for their Ledeam-street works; for Ealing electricity 
works, combined exhaust steam heater, softener and condensation water 
purifier. 

At the meeting of Brighton Corporation last week the recom- 
mendation of the Lighting committee (set out in our last issue) to 
accept the tender of Siemens Brothers & Co. for supplying and 
laying three-core high tension and other cables from Southwick 
electricity works to North-road sub-station at £39,420 was adopted. 

Fulham (London) Council have accepted the tender of the British 
Thomson-Houston Co. for 100 3.ampere, 100 5-ampere, 75 10- 
ampere, 10 50-ampere and 5 100-ampere induction wattmeters at 
£491. 

Fulham (London) Council have also accepted the tender of Aiton 
& Co. for steam exhaust condenser pipes at £024, and that of 
Windsor & Co. for excavation and concrete work for a 750kw. 
turbine alternator at £133. 2s. 6d. 

Chester Town Council have placed an order with the Sunbeam 
Lamp Co. for 4,000 incandescent electric lamps at £141. 13s. 4d., 
and with the Lancashire Dynamo & Motor Co. for a 4 H. p. clectrie 
motor at £48. 9s. 

On the recommendation of the Education committee, the London 
County Council have accepted the tender of the Electric Supply Co. 
for a 15 H. p. electric motor at the Culloden-street School. Poplar, at 
£112. 15s. 

London County Council have also accepted the tender of C. & A. 
Musker for electric tiperancsand locomotives for the Greenwich gene- 
rating station at £4,108, and overhead travelling cranes at £1,192. 

Loughborough Town Council have accepted the tender of E. 
Green & Son for an economiser at £402. 10s., and that of T. Sugden 
(Ltd.) for two superheaters at £283. 


Hampstead (London) Borough Council have accepted the tender 
of the St. Helens Cable Co. for 12 inonths' supply of cable. There 
were seven tenders, and the lowest was accepted. 

Edwards & Armstrong have obtained the contract for the supply 
and erection of the generating plant, mains. &c., for Topsham elec- 
tricity scheme. 

D. Firth & Son have obtained the contract for the electric lighting 
installation at Macclesfield Asylum. 

Wigan Electric Light and Tramways committee have accepted 
the tender of Johnson and Phillips for cables. 

City of Birmingham Tramways Co. have placed with the Diesel 
Engine Co. a repeat order for two Diesel engines each of 160 n.1.v. 

Buxton Council have accepted the tender of Callender's Co. for 
electric lighting cable. 

Heckmondwike Council have placed an order for cable with 
W. T. Henley’s Telegraph Works Co. 

Radcliffe Council have accepted the tender of Etheridge and Clark 
for the construction of the permanent way of the tramways. 


BUSINESS NOTICES. 


Messrs. Harris, Lee & Co., electrical engineers, Johannesburg, 
have removed their London offices from 14, Upper Thames-strect, 
to 165, Queen Victoria-street. We are iuformed that during Mr. 
Harris's recent visit hoine, the firm secured the sole agency for the 
whole of British South Africa for Messrs, Crompton & Co. A well. 
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selected stock of plant and material is held by the firm in South 
Africa on behalf of the manufacturers they represent. These 
agencies include (among others) the St. Helens Cable Co., the 
Electric & Ordnance Accessories Co., Evershed & Vignoles, Zurich 
Incandescence Lamp Co., the A. P. B. Accumulato: Co., &c., &c. 

Messrs. J. H. Coleman & Thos. Groves, electrical and general 
engineers, 9, ‘Tavistock-street, Leamington Spa, have dissolved 
partnership. 

The works of the Electric Construction Co. at Wolverhampton 
will be closed from July 30 to Aug. 6 inclusive, a small staff being 
retained to deal with urgent correspondence. 

The Zurich Incandescence Lamp Co.’s works, including the dis- 
patch department, will be closed from noon July 30 until Aug. 8. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A receiving order has been made against Harold Powell, electrical 
engineer, formerly of Strand-arcade, Derby. The first meeting of 
creditors will take place on Aug. 3, at 47, Full street, Derby, and 
the public examination on Aug. 9, at the Court House, St. Peter's- 
churchyard, Derby. 

A meeting of the Doe Portable Electric Light and Power Syn- 
dicate, Ltd., will be held on Aug. 30, at 122, Cannon. street, London, 
E.C , to receive an account of the winding-up. 

The estates of H. J. Robertson and J. M. Carr (trading as J. 
Pearce & Co.), electrical engineers, Glasgow, have been sequestrated. 

A meeting will be held at Hamilton House, Bishopsgate-street 
Without, London, E.C., on Aug. 26, at 11 o'clock, to receive an 
account of the winding-up of the Electric Magnetic Traction 
Co. (Ltd.) 

A winding-up order has been made against Shippey Bros. (Ltd.). 
18-14, King-strect, Cheapside, London, E.C. 


Water Power, &c., for Sale by Treaty.— Messrs. Wheatley 
Kirk, Price & Co., 46, Watling-street, London, E.C., have for sale 
by private treaty the works, rouds, lands and water power owned 
by the Royal Ballincollig Gunpowder Factories, which it has been 
decided to close. The waters of the River Lee give a reliable 
400 H.P. continuously. Some further particulars will be found in 
an advertisement on another page. 


Plant for Sale.—A small electric lighting plant suitable for a 
hotel or small works (including a 6 H.P. Otto gas engine, Taunton 
dynamo, &c.) is advertised for sale by Messrs. Blane and Riding, C.A., 
80, Birley-street, Blackpool. 

Two Westminster dynamos, direct coupled to two Robey engines, 
and two 16 N. h. . boilers are for sale by R. H. Longbotham & Co. 
(Lta.), Wakefield. See advertisement. 


A complete secondhand electric lighting plant, suitable for an 
installation of 200 lamps (14 H. p. Crossley gas engine, 70-ampere 
dynamo, switchboard, &c.), is advertised in another column. Full 
particulars from Mr. W. P. Adams, M.I.E.E., 35, Queen Victoria- 
street, London, E.C. 


Àn 800kw. direct-current dynamo (new and by first-class maker) 
is offered for sale in another column. A similar machine can be 
inspected in operation. 


Business Premises for Sale.—Some freehold business premises, 
close to Finsbury Park station, London, N., and suitable for factory, 
&c., are advertised in another column. Particulars from Messrs. 
Emmet & Co., solicitors, 14, Bloomsbury-square, London, W.C. 


Oatalogues, &c.— Messrs. W. T. Glover & Co., of Trafford Park, 
Manchester, have ready a revised catalogue of electric wires and 
cables, which, in addition to a complete description of the well- 
known vulcanised rubber cables supplied by the firm, introduces 
several new features, notably the classification of the various types 
of ‘‘ Diatrine" paper lead covered cables for lighting and power 
mains for either low or high voltages. We have recently described 
in these columns the hydraulic pressure method of testing patented 
by Messrs. W. T. Glover & Co., and which, as our readers are aware, 
the company claims to be obviously more effective than the usual 
24-hour water-immersion test. Descriptions are given in the cata- 
logue also of the following spccial types of cables: Diatrine paper 
leadless cables for underground mains and mining work, Bitu- 
men insulated" cables for solid systems, ‘‘ Leather-sheathed " 
eables for rough usage and “ Fire.resisting " cables for switchboard 
connections for train, theatre and ship lighting, &c. A comprehen- 
sive foredge index is provided, enabling those consulting the cata- 
logue to speedily turn to any special subject matter required. The 
tabulated particulars are full, and the illustrations of the various 
types of special cables, printed in colours, show at a glance the 
materials of which they are composed. 

We referred last week to the new catalogue (section 3) of electric 
lighting accessories, switches and fuse boards, switchboards and 
wiremen's sundries issued by the Edison and Swan Co. This section 
of the main catalogue comprises 68 large 4to pages crowded with 
illustrations and particulars of the varied electric lighting acces- 
sories manufactured and supplied by the company. Numerous 


designs of H.V. lampholders (both bayonet and screw patterns) are 
shown. Some of these are specially designed for high candle-power 
lamps and for watertight fittings. Counterweights, ceiling roses, ' 
wall sockets are listed in variety, and the well-known Ediswan 
flush stage-floor socket now in general use is illustrated. Varoius 
designs of ** Tumler” switches and a large assortment of cutonts, 
fuse boards, distribution boards, casings, &c., find a conspicuous 
place in the list. There are some good examples shown of IEdiswan 
switchboards, including the board supplied to Wyndham's theatre 
and & board designed for country house lighting, built of red 
marble. The list is well arranged. and justice has been done to the 
illustrations by the printer. 

Particulars are given in the Progress Sheet" issued by the 
General Electric Co. for July of & new pattern switch and cutout 
board. The fuse terminals are each mounted on separate china 
slabs. The boards are intended for circuits up to 250 volts. Some 
easily adjusted brackets and shelf clips for electric light fittings are 
also illustrated, as is a new forin of protected wall plug. A new 
insulating varnish called Voltalac is listed. This material is said 
to be specially suitable for use on armature coils of railway motors. 


Messrs. Ferranti Limited have ready catalogue sheets Nos. 1, 2 
and 8, giving prices and descriptions respectively of reverse-current 
relays for continuous-current circuits, moving-coil instruments and 
shunts for moving-coil ammeters. 


Mechanical Draught for Boilers is the subject of a Paper read 
by Mr. W. Yates at the recent summer meeting at Liverpool of the 
Institution of Heating and Ventilating Engineers. We have to 
acknowledge receipt of a copy of the Paper. 


Particulars of the cable equipment in connection with the North- 
Eastern Railway electrification scheme are issued in pamphlet form 
by Messrs. Siemens Brothers & Co. : 


* One Million Horse-Power " is the title of a pamphlet just issued 
by the British Westinghouse Co., containing a partial list of Westing- 
house power installations in the British Empire. 


Mordey's patent fuses are illustrated in & sheet sent out by Messrs. 
Ernest F. Moy (Ltd.), Camden Town, London, N.W. 


A new list of Perfecta resistance apparatus is issued by Messrs. 
Monté Callow & Co., 6, Ludgate-broadway, London, E. C. 


Messrs. W. H. Bailey & Co., Salford, Manchester, have a new 
catalogue ready of Full Bore" Reducing Valves, &>, 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from July 20 to 26, with the ports 
of destination :— 

Africa—Alexandria, £199; Cape Town, £152; Durban, £414; East 
London, £14; Port Elizabeth, £210. Argentina—Buenos Ayres, £3,095. 
Australasia—Auckland, £390 ; Lyttelton, £479 (including £180 telegraph 
cable); Melbourne, £64; Perth, £111; Sydney, £1,634 (including £40 
telegraph material). B-igium—Ghent, £10. Prazil—Rio Grande, £277 
(telegraph material); Rio Janeiro, £91 (ineluding £57 telegraph appa- 
ratus). Burma—Rangoon, £17. Canada -Montreal, £40; Toronto, 
£1,083 ; Vancouver, £6,100 (submarine cable) Ceylon—Colombo, £98 
(telegraph material). Channel Islands, £78. China—Shanghai, £115 
(inclading £25 telegraph cable). Denmark—Copenhagen, £86. Germany 
Hamburg, £528. Holland—Amsterdam, £25. Hong Kong, £75. India 
—Bombay, £190; Calcutta, £2,565 (including £240 telegraph mate- 
rial); Madras, £1,446 (including £43 telegraph material). Japan— 
Tokyo, £2,090; Yokohama, £222. Mauritius, £93. Russia—St. Peters- 
burg, £752 (including £200 telegraph cables). Spain—San Sebastian, 
£13. Straits Settlements—-Penang, £468; Singapore, £25. Total 
£23,249, against £6,827 in the corresponding week last year (July 22 to 28). 


PATENT RECORD. 


——— 
The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by MxSSRS. MEWBURN, ELLIS AND Pryor, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


NoTE.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are thoss of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London, 

May 2, 1904. 
10,055 CALLENDER's CABLE AND CONSTRUCTION Co. and J. C. A. WARD. 
Supports for electric conductorsespecially suitable for use in mines. 
10,058 GeneraL Contracts Co., E. S. Cook and W. H. CHIPPERFIELD. 
Switches”. 
10,070 L. F. Bocra, jun. 


Regulating sockets for electric lighting, heating 
or power purposes, 

10,073 S. G. Brown. Telegrapby. 

10,079 W. D. KILROT. Electrical system of training searchlights. 

10,080 A. E. Tanner. Distribution of electrical energy over large sub- 
divided area. 


10,081 R. F. VENNER, Electricity meters. 
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. May 3, 1904. 

10.119 C. C. RgaNART. Adapting electric candles to sconces. 

10,133 C. J. Mayugw, Southsea. Sparking plugs for internal combustion 
engines. 

10,142 P. 1 McGgonGE. Electrical conductors.* 

10,147 J. Savers. Derbyshire. Automatic electric brake on electric cars 
operated from an outside source. 

10,171 R. A. MUtise. Liverpool. Regulating the secondary current 

roduced by direct-current converters.* 

10,172 B. Imray (Bullock Electric Mfg. Co., U. S.). 
machiner.* 

10,173 W. H. WARREN aud C. E. HUNTER. A combined switch ard plug 
connector.* 

10,182 C. H. Merz and A. H. MansHALL. Conveying current to electric 
vehicles on railways. 

10,185 C. H. Merz and A. H. ManRsHaLL. Current collecting apparatus 
and overhead frogs for use with electric tramway and railway 
vehicles. 

10,189 E. R. WATERMAN. Heating liquids by electrical current.“ 

May 4, 1904. 

10,200 A. J. Beaumont. York. Saitch lamp holders. 

10.210 S. G. BeNN&TT. Wolverhampton. Electric traction on a shallow 
conduit system. 

10,229 J. S. DaILEY. 
locomotive. 

10,242 B.T.-H. Co. (G.E. Co., U. S.). High-tension switches. 

10,243, 10,244, 10,245, 10,246, 10,237, 10,248, 10,239, 10,250 and 10,541 
E. A. CAROLAN (G.E. Co., U. S.). Vapour electric apparatus. 

10,276 T. SinvENE, Electric block signal systems.“ 

May 5, 1904. 

10,368 J. Haypocg and T. S. Jones. Halifax. Supporting and connect- 
ing trolley wires of overhead electric systems. 

10,245 S. Z. pe FERRANTI. Balancing devices for high-speed motora. 
10,356 E. B. PHILLIPS and T. C. Parkin, Construction of mounting of 
trolley-arms for collecting energy from overhead cables. 

10,370 A. J. BourT (C. Potter, U.S.). Storage battery plates.“ 

10,391 F. Nevarsaugr. Electrical time cutouts for controlling railway 
barriers and the like.* 

10,393 H. J. W. SCHWEDLER. 


Dynamo electric 


Derby.  Life-guard or saving car for electric 


Electro-medical apparatus." 

May 6, 1904. 

10,429 W. McAtsLaNE. Liverpool Incandescent lamps. 

10,430 A. WHaLLEY and E. A. Bayrgs. Chester. Cables.“ 

10,448 S. H. Hatrorp, E. SHouts and S. BRipGwATER. Electric ignition 
coils and the like. 

10,455 J. SrRUTHERs. Elevated structures for communication by railway, 
tram, or other means in cities; for the distribution therein of 
electricity, power, heating, lighting, cooling and the like, the 
transport of goods, and for communicating by wire. 

10,456 and 10,460 B.T.-H. Co. (G. E. Co., U. S.). Switches. 

10,457 and 10,458 B. T.-H. Co. (G. E. Co., U. S.). Alteruating- current motors. 

10,459 B. T.-II. Co. (G. E. Co., U.S.). Electric control systems. 

10,461 B. T.-H. Co. (G. E. Co., U.S.). Multiple switch rheostats, 

10,463 and 10,493 H. H. Lake (Submarine Signal Co., U. S.). 
sound vibrations in water.“ 

10,477 H. H. ake Submarine Signal Co., U. S.). 
subniarine signals.“ 

10,488 I. B. l'inNBAUM and F. G. BELL. 
lightning arresters and the like. 

10,492 D. K. M. K. EpacuUMBE and E. I. EVERETT. 
instruments. 

10,495 H. H. LAK R (Submarine Signal Co.. U. S.). 
the direction of sound.“ 

May 7, 1904. 

10,502 R. C. GRiks Bach. Birmiogham. Prepayment electricity meters. 

10,503 W. A. ENTWISTLE. Yorks. Trolley wheel spindles for electric cars. 

10,511 W. Hear and W. A. BARNES. Manchester. Commutator brush 
holders. 

10,525 J. Mactgan. Glasgow. Driving gear for electric rotary brushes. 

10,551 F. Krizix. Arrangement of motors on electric vehicles. 

10,559 Siemens BRoTHRRS & Co. (Lrp.) and W. F. EICHENANRR. 
batteries. 

10,560 R. H. Davis. 

10,575 E. J. STELJES. 


Producing 
Apparatus for receiving 
Earthing devices applicable to 
Electrical measuring 


Method of finding 


Galvanic 


Lamps for use in submarine operations. 
Type-printing telegraphs. 
May 9, 1904. 

10,598 E. E. Kersey. Lingfield. Conductors and rails of electric railways. 

10,608 R. KENNEDY. Leeds. Dynamo-electric machinery. 

10,623 H. W. NIchOLS. Automatic trolley controlling device.“ 

10,646 A. J. BourT (J. B. Entz, U. S.). Controlling or regulating means 
for electric apparatue.* 

10,647 C. De KANDO. Bearings for motors of electric vehicles.“ 

10,648 C. pg KAN DO. Electric motor systems.“ 

10,656 W. FELLBNBERG. Enclosed fuses for electric installations. 

10,662 C. H. Merz and A. H. MansHaLL. Supply of current to electric 
vehicles on railways. 

10,667 P. M. Jusrick (S. J. Morse, U.S.) Actuating mechanism for 
secondary electric clocks and other intermittently electrically 
impelled apparatus. 

10,672 F. W. Le Taur (Cooper-Hewitt Electric Co., U.S.). 
vapour electric apparatus. 

10,688 J. Boum. Device for grinding commutators.* 

10,691 W. J. ROUSSELL and A. Kina. Electrically operated typewriters.” 

May 10, 1904. 
4,556a S. Z. DE FERRANTI. Balancing devices for high-speed motors. 
(Date applied for, Feb. 24, 1904.) 


Gas or 


10,709 W. B. Stockiat. Germany. Dry cells.“ 

10,722 L. ANDREWs, Manchester. Reverse current electric circuit breakers. 

10,723 L. ANDREWs. Manchester. Reverse current relays for electric 
circuit breakers. 

10,727 G. KrRk. Glasgow. Llectrically-operated travelling perforating 
machine. 

10,748 C. A. VANDEVELL and W. H. W. PRocTOR. Coventry. Dynamos 
or the like. 

10,755 A. R. BANKART. Portsmouth. Electrical bacteriological incubator. 

10,770 G. A. NussBAUM. Microphones. 

10,794 H. S. BLACKMORE and E. A. BYRNEs. 

10,800 A. F. Berry. "Transformers. 

10,811 W. P. TaowPsoxN (A. C. Stewart, U.S.) Liverpool. 
igniting devices for combustion engines.“ 

10,812 T. Buangy. Liverpool. Overhead trolleys for electric vehicles. 

10,818 G. D. BARiLF. Windivg clocks automatically by an electric motor.“ 

May 11, 1904. 

10,836 J. H. Henprrson and C. N. Hiaain. 
apparatus for electricity meters. 

10,837 F. RgNDER. Manchester. Fuse leads for electric blasting. 

10,839 S. E. FEDDEN and W. J. Howarv. Sheffield. Protecting electric 
circuits and apparatus. 

10,840 F. WacsTaFFE and S. R. CAMERON. 
electric vehicle:. 

10,858 L. C£n£gBOTANI and A. SILBEBMANN. 
wireless telegraphy.“ 

10,875 A. VoRLKEB. Manufacture of electric incandescent bodies. 

10,878 B.T.-H. Co. (G.E. Co., U.S.). Protecting alternating current 
apparatus. 

10,879 B.T.-H. Co. (G.E. Co., U.S.). Oil switches. 

10,881 E. A. CaROLAN (G.E. Co., U. S.). Conducting chemical reactions. 

10,882 B.T..H. Co. and T. HorpEN. Electricity meters. 

10,896 J. Y. Jonnson (A.E.G. vorm. W. Lahmeyer & Co., Germany). 
Electric installations.“ 

10,906 B. LICHTENFELs, sen. Electrically stopping railway trains.“ 


SPECIFICATIONS PUBLISHED. 


NoTE.— All specifications can be obtained at the uniform price of 8d. each. 
1903. 
4,681 Hanson. Cables and jointing same. 
4,682 Hanson. Telephonic exchange apparatus. 
9,251 Brown. Telegraphy. 
9,551 A. Rounp and W. Rounp (Exors. of the late B. J. Round and 
Round). Electro-depositing metals on parabolic reflectors, &c. 

11,525 Mamy. Extra-highly vibrating electric contact breaker. 

11,529 Laks (General Incandescent Arc Light Co.). Rheostats. 

11,515 Timm. Telegraphic punching and perforating machines. 

11,739 Lake (Sem). Coin-freed telephone apparatus. 

11,765 Birt. Fusible electric cut-oute. 

12,091 Harrincton. Enabling shades on bayonet-pointed lampholders to 
Le easily removed. 

12,174 Lake (Cantono). Trolleys for overhead aystems. 

12,218 PAus HALL and Parry. Electric signalling for railwaye. 

12,301 Ewart. Arc lamps. 

12,312 CAROLAN (G.E. Co., U.S.). 
12,314 CAROLAN (G. E. Co., U.S.). 
switches therefor. 

12,315 CaRoLAN (G. E. Co., U.S.). Electric motor control systems. 

12,379 HAwTHORN. Electric fire alarms and thermo- indicators. 

12,408 Parsons and Stoney. Dynamo electric machines. 

12,618 Hewer. Collecting current from slotted conduit for working 
tramcars. 

12,651 STANLEY. Grooving and cutting apparatus for use in manufacture 
of earthenware cable conduits. 

12,706 Bowrey. Flexible metallic tubing. 

12,745 Morrison and MaCcLACHLAN. Switch for electric hoists. 

12,838 Caro an (G.E. Co., U. S.). Electric heaters. 

12,859 CaABROLAN (G.E. Co., U. S.). Controllers for electric motors. 

12,956 CAROLAN (G.E. Co., U.S.). Switches for arc lamp circuits. 

15,182 CRoucHER. Electro-deposition of metals upon aluminium, alloys 
of aluminium and other metal:. 

15,278 WERNER and OrsEN. Electric alarm and controlling apparatus. 

14,167 Le Tawi. (Cooper Hewitt Electric Co.). Systems of electrical 
distribution. 

14,476 Davies. A:c lamps. 

14,597 CAROLAN (G.E. Co., U.S.). 
lamps. 

14,958 Hoskixa (Hosking). Combined tellu ion and lunarium or selentrope 

15,592 CaROLAN (G. E. Co., U. S.). Synchron ising dynamo electric machines. 

15,700 Imray (Farbwerk vorm. Meister Lucius & Brüning). Reducing 
organic substances in electrolytic bath. 

15811 LaxcasHirE Dynamo & MoronR Co. and McLEgop. Dynamo elec- 
tric machines for regulating charge and discharge of storage 
batteries used in combination with main generators. 

16,159 Cooper. Electric measuring. 

16,454 REixAcH PREECE and Scott. Electrical mechanism for indicating . 
approaching failure of weft in looms for weaving. 

16,511 Scott. Electric hoist controllers. 

16,740 CAROLAN (G.E. Co., U. S.). Time limit devices. 

16,741 CA ROLAN (G. E. Co., U. S.). Arc lamps. 

16,742 CAROLAN (G. E. Co., U. S.). Switches. 

16,744 CaRoLAW (G. E. Co., U. S.). Controlling switches and cutouts. 

17,001 Mitis (Pocheron & Cellery). Automatic stopping apparatus for 
lace and net machines. 


Electrolytic apparatus. 


S;arking or 
Manchester. 


Registering 


Manchester. Life- guard for 


Receiving apparatus for 


Materials for insulating purposes. 
Electric motor-control system and 


Machines for making bases for electric 
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17,246 CAROLAN (G. E. Co., U.S.). 

17,650 BULLERS LIMITED and CHAMBERS. 
graph and like poles. 

18,550 MacLean. Commutator for dynamos and electric motors, 

18,593 SPAGNOLETTI. Automatic electro-mechanical cutout. 

19,200 LAMBELLE. Lifeguard for electric tramcare. 

20.907 Jongs. Telegraph systems. 

21,194 BATrAOLIA-GURARIERI. Transmitting printing telegraph messages 
over long lines and apparatus therefor. 

25,664 SrEMENS BRoTHERS & Co. (Siemens & Halske A. G.). Starting and 
braking electromotors. 

23,851 SroTHERT & Prrr and Pitt. Electric cranes. 

25,862 Von KóHLER. Electric log recording and like apparatus. 

26,775 ABEL (Siemens & Haleke A.G.). Manufacture of homogeneous 
masses of tantalum aad like difficultly fusible metals. 

26,776 ABEL (Siemens & Halske A.G.) Manufacture of incandescent 
bodies for glow lampa. 

21,0444 HaRDINGHAM (Electric Boat Co.). 
applied for, Dez. 10, 1903.) 

27,921 Oris ELEvATOR Co. (Otis Elevator Co.). 
electric motors. 

1904. 


855 RgDMON HALL Conway and Samira. Te'ephone systems. 
1,676 BLONDEL. Proces ess for manufacturing electrodes for are lamps. 
(Date applied for, Feb 5, 1903.) 
2,035 Royce & CLAREMONT, Safety device for preventing reversal of 
boos'ers or generators. 
2,457 WRIGHT and Acty. Switches. 


End play devices for rotary shafts. 
Socket joints of metallic tele- 


Storage batteries. (Date 


Automatic contro) of 


(Date applied for, Jan. 51, 1903.) 


COMPANIES' MEETINGS AND REPORTS. 


———— 


Eastern Telegraph Co. (Ltd.) 


The sixty-fourth half-yearly meeting took place on Friday last 
under the presidency of Sir Jons Wol. TER Barry, K. C. B. 

The SECRETARY (Mr. A. R. Hardie) read the notice convening the 
meeting, and the report of the auditors. 

The CHAIRMAN then said: Gentlemen, the gross revenue for 
the half-year under review amounted to 4635, 884, as against, 
for the corresponding period (March 31, 1903), £626,750, or an 
increase of £9,134. The revenue for. the current half-year, how- 
ever, includes an amount of £15,440 for interest on invest- 
ments in respect of reserve funds which was credited to the 
reserve fund at March, 1903. The reason for this alteration was 
explained at the last general meeting, and was fully approved 
by the stockholders. I, this is deducted the gross revenue for th» 
present half-year shows a decreasa of £6,306 compared with that 
of the half-year ended March 31, 1903. The receipts from the 
traffic with South Africa show a considerable decrease as well 
as those from trafic with China, Japan and the Philippines. 
The diminution of the receipts from the latter source is mainly due 
to the important reduction of rates which came into force in July 
last year, and also to the fact that the new American Pacifico Cable 
Co. is carrying the bulk of the American traftic with these places. 
The European traffic continues to pass exclusively by the Associated 
Companies’ routes. The Indian traftic shows an increase, and the traffic 
with Egypt also shows a considerable improvement, but the latter will 
probably be of a temporary nature, as up to the date of these accounts 
the increase was to a large extent due to the prolonged cotton crisis. 
The total expenses for the half-year, exclusive of income tax payable 
in England, show an increase of £17,763 when compared with the corre- 
sponding period of 1903. There was an increase of 68 in the number of 
the staff at our stations in England and abroad, and during the period 
to March 31, 1904, our staff had to deal with about 1,000,000 more 
words than in 1903.) This increase in the volume of traffic has been due 
to a general development of business, the exceptional conditions caused 
by warlike expeditions, and the cotton crisis, &c., and also to the impor- 
tant reductions in the rates which have been brought into force from time 
to time during recent years. The result of these reductions so far has 
been that we have had more work to do, while the gross revenue from 
messages during the year under review has been rather less than it was a 
year ago. The item maintenance of instruments shows the substantial 
decrease of £2,627. The increase under the heading of “ Maintenance of 
Cables" is the result of this account only having received a credit of 
£16,293 from other companies and accounts for repairs to, and renewals of, 
cables during the current half-year, as against £60,364 credited for the 
half-year to March, 1903, or a reduction on this account of £14,071. Aga 
set-off against this, however, the value of cable used and sundry expenses 
at stations on account of maintenance of cables show a decrease of £8,401. 

The result of the half-year's working is that, after providing the usual 
amounts for interest on debenture and preference stocks, we are able to 
recommend the usual final dividend of 1} per cent. and a bonus of 2 per 
cent., making, with the interim dividends already paid, a total distribu- 
tion of 7 per cent. for the year ended March 31, 1904, and carry the sum 
of £170,000 to the general reserve fund, against £180,000 in the cor- 
responding period of 1903. We have also, in pursuance of an arrangement 
which has been fully explained at former meetings, repaid £100,000 to 
the Eastern & South African Co. on account of the loan made to 
us by that company in order to enable us to meet certain extraordinary 
expenditure in connection with the cables forming the new route to South 
Africa and Australia. We have also applied a similar sum from the 
general reserve fund in reduction of the cost of these cables, &c., the 
balance of the suspense account being £563,078. We have also 


applied from reserve fund the sum of £135,859 on account of the 
partial renewal of the original Aden-Bombay cable laid in 1870, 
and £23,206 on account of the partial renewal of the Suakim-Perim 
No. 2 cable, &c., Jaid in 1876. You will find, however, that, notwith- 
standing the credit of £170,000 received from the revenue account 
during the present half-year, the balance of this fund has been 
reduced to the extent of over £90,000. As the renewal of our older 
cables will probably become more frequent in future, it is very necessary 
to make as large appropriations to the general reserve fund as possible. 

Our old steamship “Chiltern” has been sold out of the service and, we 
believe, has since been broken up. She was built in 1806 and acquired 
by the British Indian Telegraph Co. in 1870 and taken over from that 
company at the amalgamation in 1872. During these 34 years she has 
carried out à very great number of repairs and has proved & most 
valuable ship for the work she had to do. We were sorry to be obliged 
at last to come to the conclusion that it was necessary to put her out of 
commission. You will see that we have reduced the maintenance ships' 
fund by & sum of £31,800, being the difference between the cost and the 
&mount realised by the sale. It has been our custom to build up the 
maintenance ships' reserve fund against the depreciation of our vessels 
as we retain the vessels on our books at cost, so that in case of a 
sale it is necessary to write down that fund in this way. Included 
in the capital expenditure this half-year is the cost of a small cable. 
repairing vessel suitable for work in comparatively shallow water. It 
is anticipated that a saving will be effected by using a vessel of this 
type for certain minor repairs instead of in every case employing the 
Company's larger and more expensive ships. The successful employment. 
of vessels of this type, however, is only possible with an organisation such 
as ours, when they can be utilised in conjunction with the vessels of our 
cable repairing fleet, which can carry out repairs and renewals success- 
fully in any depth of water. You will no doubt remember the question. 
was raised at one of our meetings as to the depreciation of our reserve 
fund securities, and I am sorry to say that the depreciation is still further 
increased notwithstanding the very high class of security generally which 
forms our reserve fund investments. It is fortunate that, so far as we 
know at present, it will not be necessary to realise any of these securities, 
and we trust that when the time comes to do so their market value will 
have considerably improved. You will see that there is no subject of 
special importance beyond the review of the figures in the accounts. As 
my remarks on the accounts must necessarily more or less resemble all 
previous statements, I am afraid you may begin to regard them as 
somewhat monotonous, but so long as the statement I have to make 
is as satisfactory as the present one, I trust it will be regarded by the 
stockholders as some compensation for its similarity to all former reviews 
of the financial aspect of the Company, more especially as the dividend 
and bonus continue at the uniform rate of 7 per cent. per annum. 

Although I do not propose to say anything with regard to the old ques- 
tion of the Government Pacific Cable competition, the grievance still 
remains and continues to adversely affect our revenue. I have nothing 
new to add to what 1 have said on several former occasions, both at these 
meetings and at the meetings of the Eastern Extension Company, which 
company is more seriously affected than this Company. We are, 
meeting this unfair Government competition by the best means avail- 
able—viz., by consistently continuing our old policy of constantly 
endeavouring to improve the speed and accuracy of our service by the appli- 
cation of the latest form of apparatus and by granting additional facilities 
to the telegraphing public, with due regard to the interests of our stock. 
holders. A policy of this kind must necessarily tend to increase expenses, 
but we are perfectly satisfied that this is a sound policy calculated to maiu- 
tain our present revenues, and, I hope also, to augment them in the future. 
With regard to another question which is always more or less before 
us, viz., “ Wireless Telegraphy," you will, no doubt, have seen that the 
De Forest system of wireless telegraphy has been successful in carrying 
war correspondents' messages from ship to shore during the present 
Russo-Japanese war. While holding the view that wireless telegraphy 
will not compete with long.distance submarine telegraphy, there are 
certain places where wireless telegraphy can be usefully employed. We 
have a case in point in the Azores where the cables of some of the Asso- 
ciated Companies touch. It is desired by Portugal that some of the 
outlying islands should be placed in telegraphic communication. Owing 
to the nature of the bottom and the landing places of these islands, it is 
not considered a suitable place to make the connection by cable, neither 
would the traffic warrant an expenditure on this accoant. We therefore 
intend to connect the points by a syatem of wireless telegraphy, to be 
worked in connection with our cable system. I have nothing further to 
add, but shall be pleased to answer any questions. 

There being no questions asked, the Chairman then moved— 

“ That the printed report and accounts of the Directors to March 31, 1901, 
submitted to this meeting be and the same are hereby received and adopted ; 
that the dividend to be paid on the preference sto x of the Company to 
June 30, 1904, at the rate of 34 per cent. per annum, less income tar, be 
approved ; and that, in accordance with the Directors’ recommendation, a 
dividend be and is now declared of 14 per cent., with a bonus of 2 per 
cent., both free of income tar, on the ordinary stock of the Company, 
making, with previous payments by way of dividend on account, a total 
payment of 7 per cent. on that stock for the year ended March 31, 1904.” 

Sir J. DENISON-PENDER, K.C.M.G., seconded the motion, which 
was carried unanimously. 

Mr. JOHN NEWTON moved a vote of thanks to the Chairman and 
Directors, and said: You do not give us a very glowing account of our 
position, but it is encouraging as far as it goes. I think our only trouble 
is really the Government competition, and I think they have had enough 
of that. I therefore hope our future is now ensured. 

The resolution was seconded and carried unanimously, and the 
CHAIRMAN having briefly replied, the proceedings terminated. 
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Direct United States Cable Co. (Ltd.) 


The fifty-fourth ordinary general meeting was held on Tuesday, under 
the presidency of Mr. E. M. UN DERDOWN. K.C. 

The GENERAL MANAGER and SECRETARY (Mr. T. Finnis) having 
read the notice calling the meeting, 

The CHAIRMAN said: The revenue for the six months to June 30, 
after deducting outpayments, amounted to £43,121, while working and 
other expenses, including income tax, but exclusive of cost of cable 
repairs, absorbed £21,185, leaving a balance of £21,936 as net profit, 
making, with £2,479 brought forward from the previous half-year and 
£1,966 compensation received on surrender of lease of premises at New 
York, a total of £26,381, which has been appropriated as follows :— 
Interim dividend of 3s. per share to March 31, £9,106. 10s.; proposed 
final dividend of 3s. per share to June 80, £9,106. 10s.; transferred to 
reserve fund account, £6,000 ; and balance proposed to be carried forward, 
£2,168, making the before-mentioned total of £26,381. Now, gentlemen, we 
should have been glad to lay before you a larger figure in respect of 
receipts for the past half-year, but, as all business men know, business has 
been very slack, and continues to be somewhat slack at the present. We 
must, therefore, suffer—as all other companies have to do—a general dimi- 
nution in earnings. The working expenses in London are the same within 
£50 as in 1908. The working expenses at the stations show very little 
change. Less has been spent on repairs and renewals to buildings, and 
the stations outlay, on the whole, shows a decrease of £222. In the 
remaining items of ordinary expenditure there are reductions of £171 in 
directors’ remuneration and of £160 (which we regret) in income tax, 
making the half-year’s expenditure in the aggregate £538 less than in 
the corresponding period of last year. The reserve fund account has, as 
you know, according to our usual plan, been credited with the interest on 
the investments, £7,583, and with £6,000 transferred from revenue. On the 
other hand, it has been debited with £11,725 for cable repairs, and the 
balance now amounts to £463,953. I should say that we have not been so 
fortunate as usual—as in some past years—in securing a very long period 
of freedom from any interruption of our cables. We have had interrup- 
tions, which, however, we have dealt with successfully and expeditiously. 
We have had the advantage of securing the assistance of a ship on the 
other side of the Atlantic upon economical terms, and the result is that, 
notwithstanding that we have had some rather serious repairs, the reserve 
has not been affected to a greater extent than about £10,700 during the year, 
which is so far gratifying. As you know, the income from the reserve fund 
in respect of interest, &c., is not carried to our general revenue account, 
but it remains as a guarantee and a guard against any unforeseen occur- 
rences, although we hope that we shall not be troubled in this way, and 
you see that we are well able to deal with any temporary interruptions. 
The reserve fund account stands at an amount which is very satisfactory, 
and places us in a very firm position. The investments have been increased 
during the past half-year by £11,000, and they now stand at cost at 
£449,426. Their present market value, notwithstanding the continued 
depression in prices, is very slightly under cost. The whole results of 
the financial year are as follows :—Receipts £92,902, less expenses and 
other ordinary payments £43,002, leaving a balance of £49,900. We 
have paid in dividends £36,426 and placed to reserve £14,000, making 
together £50,426, less reduced balance in hand, as compared with June, 
1903, £526, leaving, as I just said, £49,900. I have informed you that 
the reserve fund has been reduced on balance by £10,712, which is 
made up by charging the cost of the year’s repairs to it £41,903, less 
receipt3 from interest, &c., £17,191, and the figure I mentioned before 
of £14,000 transferred from revenue, That leaves the diminution of 
£10,712 to which I have alluded. I am happy to inform you that our 
cables are in perfectly good condition and working to our entire satisfac- 
tion. There is a paragraph in the report of the Anglo-American Tele- 
graph Co. which I will read to you. It is as follows:—'* A scheme of 
pensions for employés of the company, in l eu of the present system of 
endowment assurance, has been prepared by the directors, and will be 
gubmitted to the stockholders for their approval "—that is to the meeting 
of that company which will be held on Friday. With respect to this, [ 
ghould say that we have not lost sight of that system, which has been 
adopted by nearly all the cable companies ; and we have studied it. There 
are circumstances, however, with respect to this Company which place it 
in a somewhat different position from the other companies; but we shall 
continue to study the question, and if or when any plan of the kind is 
resolved upon we shall place it before you for your approval. I now 
move the adoption of the report and accounts. 

Sir JAMES PENDER, Bart., seconded the motion, which was carried 
unanimously, and resolutions were afterwards passed re.electing the 
retiring directors, the Hon. Thomas H. A. E. Cochrane, M.P., and Mr. 
John Varley, and the auditors, Messrs. Delcitte, Dever, Griffiths & Co. 
and Messrs. J. and J. Sawyer & Co. 

A vote of thanks to the chairman and directors brought the proceed- 
ings to a close. 


City & South London Railway Co. 


The fortieth ordinary general meeting was held yesterday, Mr. CHARLES 
Grey Mort presiding. 

The SECRETARY (Mr. W. F. Knight) read the notice convening the 
meeting. 

The CHAIRMAN then said: I am sorry we have to meet you with a 
slightly reduced dividend, but, on the whole, we feel that the result of the 
half-year’s working has been more favourable than at one time we feared 
would be the case. Considering that in the past six months we have 
had, during the entire period, to contend against the competition of 
the electric trams in the south of London, whereas in the corre- 
sponding period they were only running for four or five weeks; con- 


sidering that during the latter part of the half-year the weather was 
exeeptionally fine against unsettled weather last year; and considering 
also that we have to pay this half-year additional preference interest in 
connection with the money raised to pay off the final amount due for the 
site of St. Mary Woolnoth Church—considering all these things, we 
think that we may congratulate ourselves on being able to pay you a 
dividend at the rate of 2} per cent. If you turn to the capital account 
you will see that we have issued during the half-year debenture stock 
amounting to £9,000, preference stock amounting to £4,325, and that we 
have received in premiums from the issue of these stocks £1,567, making a 
total receipt on capital account of £14,892. The expenditure, on the other 
side, has been £3,184, and therefore we have been able to reduce the 
debit balance on capital account from £33,991 to £22,584, a reduction of 
£11,489. Now, as to the revenue receipts. You will see that there is a 
decrease in the number of passengers carried, exclusive of season ticket 
holders, of 284,463, and a decrease in the money taken of £3,802, a 
decrease in the transfer fees of £13, and a decrease in the sundry receipts 
of £53, making a total decrease of £3,898. On the other hand, we 
have received from season tickets an increased sum of £1,804, 
from parcels an iucrease of £12, and from rents an increase of £515. 
I am happy to say that the rents keep steadily increasing, and I hope that 
that will continue. We are letting gradually more and more of the 
property which we have. The net result of these figures is a net decrease 
in the receipts of £1,567. Then we havea decrease in the expenditure of 
£1,850, made up as follows :—A decrease in the locomotive and 
generating department of £310, in carriage repairs of £346, in 
traffic expenses of £308, in general charges of £111, in passenger 
duty £66, in law charges £45, and in ratcs and taxes £254. 
There is an increase in maintenance of £30, which leaves a 
net decrease in the expenditure of £1,350. Deducting this amount from 
the traffic receipts, the net revenue shows a reduced balance of £217 
only. Practically, therefore, we have a net revenue of the same amount 
as for the same period of last year. But we have, of course, to pay 
increased debenture stock interest of £346, and we have a decrease ia the 
receipts from interest. This time last year we had considerable amounts 
on deposit in connection with capital expenditure, but this year we have 
not that money on deposit, and the interest shows a diminution of £237 
for the half-year. Then, at the beginning of the corresponding half-year 
we brought forward a much larger balance from the previous six months 
than we did last January, and therefore we are short by that difference 
—a sum of £522—the result being that there is a smaller amount for 
dividend by £1,322. The preference stock dividend this time takes 
£1,140 more, so that the sum available for the ordinary dividend is less 
by £2,400, which is more than } per cent. However, we brought a large 
sum forward at this time last year, which we have reduced from £1,500 
to £700, and with that we are enabled to pay the 24 per cent. which we 
recommend to-day. With regard to the percentages, about which you like 
to know, I may tell you that the working expenses have been reduced from 
46:37 last year to 45:6 this year, which is very satisfactory. It is a very low 
rate for working expenses when you bear in mind that it includes not 
only the operating of the railway but the expenses of working the lifts, 
which are very considerable. The expenses per train-mile are 1-29d., 
against 1:26d. last year, and the locomotive charges 458d. against 4°47d. 
These are very much the same. The traffic expenses are 65d. against 6:3d. 
last year. The receipts per passenger have diminished from 188d. last 
year to 1°85d. this year. It is a very small diminution, but the 
slightest diminution, when you are carrying millions of people, 
makes a difference in the receipts. ‘There is a tendency towards an 
increase in penny fares. I may tell you at this point that our penny 
fares are now, as nearly as possible, one-half of our whole traffic. The 
receipts per train are 16s. Sd. against 16s. ld. last year, and per train 
mile 2s. 7d. against 2s. 6-48d. That is satisfactory. We have reduced 
the number of trains this year, by careful management, and we have also 
reduced the train-mileage to some extent. The train-miles have been 
reduced from 620,000 last year to 589,000 this year, and the number 
of trains run from 101,000 to 96,000 this year. The result has been 
that the number of passengers per train has increased from 93:8 last 
year to 95°9 during the period under review. The number of passengera 
carried, as you will see by the latest returns, exclusive of season ticket 
holders, is 9,226,987, against 9,511,450 in the corresponding period of last 
year, but I do not think there is any actual material diminution in the 
number carried, because we have had a large increase in the season ticket 
holders. If you add the additional season ticket holders to the number 
of passengers I have given you, I think we may conclude that the total 
number of people travelling by our railway this past half-year has 
not materially differed from the number carried in the correspond. 
ing six months of 1903. With reference to the Euston extension, as 
I explained before to you, the negotiations connected with that extension 
have been very laborious and difficult to carry out, on account of 
the number of railway companies and public bodies we have had to 
agree with, as regards the plans for a connection with those railways, 
and the arrangements as to easements and other matters. I am glad to 
say that, owing to the excellent way in which the negotiations have been 
conducted, chiefly by the general manager—(Hear, hear)-—a very satis- 
factory arrangement on the whole has been made. We have been fairly 
met by all the companies, and we are quite satisfied with the arrange- 
ment. There is only one not finally concluded, but we hope it will 
be before many days are over, and that then we shall be in a position 
to consider the question of acquiring the necessary property and com- 
mencing the construction of the extension. The SBaker-street & 
Waterloo Railway is now making very rapid progress, and will before 
many months are over be open for traffic, I hope. We have made an 
agreement for an underground subway connection between the platforms 
of the two railways at the Elephant and Castle, and we expect that will 
be a very great advantage to both. The Great Northern and City Railway 
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was opened in February last, and its traffic is slowly progressing. I now 
move the adoption of the report and accounts. 

Mr. C. S. GRENFELL seconded the motion, which, after a brief 
discussion, was carried unanimouely, as was a motion approving the 
dividends. 

An extraordinary meeting followed, at which the proposal of the 
directors that £300,000 (part of the authorised capital of the company) 
be created into £150,000 5 per cent. perpetual preference stock and 
£150,000 ordinary consolidated stock, and that the directors be authorised 
to issue this preference and ordinary stock as they may consider neces- 
sary, was approved. A further resolution authorising the directors to 
exercise the borrowing powers possessed by the company in the creation 
and issue of £100,000 4 per cent. debenture stock as occasion might 
require, was also carried unanimously. 

A vote of thanks to the directors and officers of the company was 
carried unanimously, the Chairman remarking, in replying to the vote, 
tbat a great deal of the success of the company was due to their excellent 
officials, and especially to the general manager. 

The proceedings then terminated. 


National Telephone Co. (Ltd.) 

The thirty-fourth ordinary general meeting was held on Friday last at 
Hamilton House, Victorin Embankment, London, E.C., and was presided 
over by Sir HENRY Fow ter, M.P. 

The SECRETARY (Mr. Albert Anns) read the notice convening the 
meeting and the auditors’ report. 

The PRESIDENT then said: So far as the past half-year is concerned, 
as compared with previous June half-years, I think the directors and 
shareholders have every reason to congratulate themselves, seeing that it 
is a record half-year. The report for June balf-year is in the nature of 
an interim report, as we cannot accurately review the whole position of 
the company except at the end of the financial year, and I did this at 
some considerable length in February. The working for the half-year 


just expired shows an income, in respect of the business of that half-year, 


of £984,600, compared with £894,583 for the correspoding period of 1903, 
an increase of £90,016. Working expenses amounted to £567,071, com- 
pared with £509,414, an increase of £57,657. The net result, after deducting 
Post Office royalties (£90,702), is a profit balance of £326,825, compared 
with £303,156 for the corresponding period last year—that is to say, the in- 
crease in net income, after some exceptional items of expenditure have been 
dealt with, is £23,668. Rentals carried forward for unexpired terms of run- 
ning contracts amounted to £937,296, compared with £874,383, an increase 
of £62,913. The available balance for dividend is, therefore, £258,286. We 
propose to transfer £100,000 to reserve and to carry forward £9,369. Capital 
expenditure during the half-year has amounted to £394,654. I wish to 
remark as to these figures, that our capital account, which, as you know, 
has been increased during the half-year by the issue of £1,000,000 of 
debenture stock; is now fully paid up. Our expenses have increased all 
round in all the principal items, which is natural. Our rates have in- 
ereased, insurance has been heavier, and naturally the increase in our 
business means an increase in the number of operators and in all other 
working expenses. I think I am right in saying that we have added to 
our staff near]y 1,000 new operatorsduring the half -year. The increase in the 
number of our stations, perhaps one of the very best indices of progress 
made, has been a record one during the last half-year, amounting to no 
less than 19,615 stations, which is represented in the increased income 
to which I have called your attention. We have spent an unusually large 
sum this last half-year in maintenance and replacements, replacements 
being, as you know, a charge for a portion of a certain class of capital 
expenditure, of which one-third is fairly chargeable to revenue, an arrange- 
ment which we are very particular to carry out strictly. The number of 
our shareholders remains pretty stationary: last December we had 
10,250, and to-day we have 10,355. And as an illustration of the large 
number of bloated capitalists who own capital in this company I may say 
that the average holding is £531 ; therefore we have a large constituency 
of shareholders holding, on an average, but a very small sum in the con- 
cern. Our debenture-stock holders have increased in number, owing to 
tbe new issue of debenture stock. Last December there were 3,400, and 
now they number 4,400. 

Another feature of our business is that of unexecuted orders. I 
explained in February that these unexecuted orders are mainly due to 
our want of capital to execute them. Last year we had 9,232 people 
waiting to be connected to our service, but whose orders remained 
unexecuted ; and this half.year, although we have put on the great bulk 
of that 9,000 odd, we still have 9,700 awaiting connection. This repre- 
sents a rental, if it were earned, oi over £53,000 a year. The number 
of telephone messages over our lines during the last year was 938,000,000, 
and the average receipt per message O-4ld., or Jess than zd. I think, 
therefore, that I may congratulate the shareholders on a very good half-year. 

There is one subject about which I must say a few words, and as to 
which I am in a position of some difficulty—I refer to the negotiations 
which are going on with the Postmaster-General. Under the company's 
licence the Postmaster-General, by giving us notice on or before June 30 
last, was empowered to acquire compulsorily the company's undertaking 
as from Dec. 31, 1904, the purchase price, in case of difference, to be deter- 
mined by arbitraton. This notice has not been given, and, consequently, 
the 'ostmaster- General's compulsory rights have ceased. But the Post- 
master-General has indicated his desire to come to an arrangement with 
the company by agreement, and negotiations with this object are now in 
active progress. I need hardly tell the shareholders that they involve intri- 
cate investigations, and that many difficult questions have to be considered 
which cannot be determined hurriedly. I believe the Postmaster-General 
will credit the directors of the company with a desire to meet him in a fair 
spirit, and all [ can say now is that T hope the negotiations will result in 


& satisfactory arrangement being arrived at which will enable this great 
publie service to be adequately and properly developed, and which will, 
at the same time, be equitable and fair to our shareholders. Having said 
so much, I must ask you to have confidence in your directors, and to leave 
the negotiations in their hands. I now move the adoption of the report 
and accounts, and that the dividends therein set out be paid for the six 
months ended June 80, 1904. 

Mr. GEORGE FRANKLIN seconded the motion. | 

Mr. H. HUGHES asked whether the charge of £100,000 for discount 
and commission in connection with tho issue of the £1,000,000 debenture 
Stock was not excessive. 

The PRESIDENT said the stock was issued at 95 per £100 of deben- 
tures, and, looking at the state of the money market, the directors 
considered that was a satisfactory issue for a 4 per cent. debenture stock. 
It would certainly compare favourably with similar issues, and the 
directors were satisfied that they had made a good bargain. 

Mr. LEA SMITH thought the shareholders ought to congratulate the 
board upon the grand report they had presented, considering the many 
difficulties they had had to face and the heavy royalty they had to pay to 
the Post Office. The public would recognise what a splendid undertaking 
theirs was, and they should also learn from their case the disadvantages 
of licensing in this country. He thought the public did not fully appre- 
ciate what they got for their money. The public grumbled at the price 
they paid for the use of the telephone, and yet the president had told 
them that the cost came out at 0-41d. per message. With regard to the 
negotiations with the Post Office, he felt sure the proprietors were 
content to leave this matter in the hands of the directors, in whom they 
had perfect confidence. 

The resolution was then carried unanimously. 

Mr. HACKING said that, considering the amount of revenue the com- 
pany had made, and also taking into account the importance of the 
negotiations that were going on with the Post Office, the directors would 
be justified in increasing the deferred dividend. 

The PRESIDENT said he should have stated that they were putting 
the full £100,000 this half-year to reserve. He regarded their reserve 
fund as of vital importance to the company, whatever might be the result 
of the negotiations with the Post Office. A shareholder (perhaps the 
largest) for upwards of £25,000 had complimented the directors ** upon 
their decision to add to the reserve in preference to making an 
increase in the dividend. It was most desirable that the company 
should become financially strong enough to enable them to hold their 
own against all comers.” Perhaps next half-year the directors would see 
more clearly the position of the company than they did at present. 

The retiring directors (Sir James Fergusson, Bart., M.P., Mr. Samuel 
Herrick Sands and Sir James Thomas Woodhouse, M.P.) were then 
re elected, as were also Messrs. Welton, Jones & Co., the retiring auditors. 

Mr. LEA SMITH proposed a cordial vote of thanks to the chairman, 
directors and staff of the company. and said that a great improvement 
had, he thought, been noticeable in the working of the telephone lately. 

The motion was carried unanimously. 

The PRESIDENT thanked the proprietors for their vote. Mr. Lea 
Smith had, he said, referred to the improved working of the telephone. 
Its past defects had not been the fault of the company. The National Co. 
had not the same liberty, power and freedom possessed by the American 
Telephone Co., otherwise their system would, by this time, have been 
quite equal to the American system, which had been most justly praised. 

The proceedings then terminated. 


‘General Electric Co. (Ltd.) 


The ordinary general meeting was held on Wednesday, Mr. G. Byxa 
presiding. 

The SECRETARY (Mr. N. Gunz) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN said the year had beena most difficult one, as the 
home trade had been exceedingly quiet, especially the building trade, 
upon which the electrical industries largely depended. The company 
had maintained their turnover, and in some departments had increased 
it, but they had had to expend more money in doing so, and, prices 
ruling lower, they could hardly expect to do better than in previous 
years; therefore the reeult shown in the balance-sheet must be con- 
sidered satisfactory. Their investments had increased by £12,000, due 
mainly to the foundation of the company’s own houses in South Africa. 
The board believed that all the investments were sound. Sundry 
creditors showed an increase of about £20,000, but a great deal of this 
was due to contracts which had since been liquidated. The reserve nad 
been raised to £80,000, and the board hoped that next year it would zover 
the items of ‘goodwill and patents" standing at £92,000. There 
remained a surplus which would enable the directors to pay a dividend of 
7 per cent. on the ordinary shares, an improvement on the distribution of 
last year. It could, however, hardly be considered a grand return upon 
the ordinary capital invested in a large manufacturing concern. It rather 
showed that this dividend could be earned by the company in bad times,and 
the shareholders must look forward to a more adequate return in the good 
times which they hoped would soon come back. Their works were full of 
orders and the board had decided to add an auxiliary factory to their Man- 
chester works. One of the most satisfactory orders for the year had been 
the contract for 340 motors for the lifts for the underground electric railways 
of London. The fact that the company had been the pioneer of polyphase 
work in this country had assisted them considerably in their mining 
work, and it was only fair to state that they had not found any difficulty 
in getting in this country both the intellectual as well as the manual 
labour required for cuch intricate work. With regard to their carbon 
works the directors were satisfied they had quashed the mistaken idea 
that this article could not be produced in this country, but the present 


unfair competition prevented them making both ends meet in that branch, 
and they had been again obliged to write off a considerable sum for 
running these works. The board, however, believed they would eventually 
make this branch successful. With the exception of the carbon works 
every one of the various departments had contributed, in a smaller or 
larger degree, to the total profits. The company had invested £1,000,000 
in factories, stocks and trading accounts, and employed over 5,000 hands. 
He moved the adoption of the report and accounts. 

Mr. H. HIRST seconded the motion, which was adopted. 

The retiring director (Mr. M. Railing) was re-elected and the auditors 
re-appointed, and the meeting terminated. 


year the capital expenditure was £140,384. The company's bill for further 
capital, &c., powers awaits Royal assent. At the meeting on Wednesday, 
the chairman (Mr. T, J. Hare) stated rapid progress was being made with 
the various sections of the line, and the railway was likely to be opened 
some time next year. 

CENTRAL LONDON RAILWAY CO.—The report of the directors for the 
half-year ended June 30 states that the capital expenditure during the 
balf.year was £24,056. 3s. 4d., receipts from all sources amounted to 
£184,961. 158. 6d., and working expenses to £95,125. 12s. 11d., leaving 
£89,836. 2s. 7d. The number of passengers (including workmen) carried 
since the opening of the railway has been 169,333,806, of which the half- 
year under notice contributed 22,969,397, being a decrease of 209,741 
compared with June, 1903. The average receipt per passenger was 
1:86d. After providing for interest, &c., the net revenue account shows 
a balance of £108,737. 6s. 3d., including £36,078, 7s. 1d. from last half. 
year. The directors recommend dividends at the rate of 4 per cent. per 
annum for the half-year on both the undivided ordinary stock and the 
preferred ordinary stock. Putting aside £10,467. 18s. 5d., the proportion 
applicable to deferred stock, £48,737. 6s. 3d. is carried forward. Agree- 
ments have been completed for letting for building purposes the upper 
portion of the station buildings at Chancery-lane, Tottenham Court-road, 
Marble Arch and Queen’s-road, and negotiations are proceeding for the 
British Museum station, leaving only Lancaster Gate, Notting Hill Gate 
and Holland Park station sites for disposal. 


DUBLIN & LUCAN ELECTRIC RAILWAY CO.—The directors’ report 
to June 30 states that the total receipts show an increase compared with 
corresponding period of 1903, of £296. 11s. 5d. The expenditure shows 
a decrease of £173. 6s. 8d. After providing for interest, £1,211. 1s. 8d. 
is available. The full year’s dividend on the 5 per cent. preference 
shares (being 10 per cent. on the half-year) requires £950 and reduces 
the arrears to nine months. A further £100 is to be paid off electrical 
equipment (capital account), and £161. 1s. 8d. is carried forward. 


EAST LONDON RAILWAY CO.—At the meeting on Monday the chair- 
man (the Hon. A. E. Gathorne-Hardy) said that he regretted he was 
unable to announce any progress in reference to the electrification of the 
company’s system. 

EDMUNDSON’S ELECTRICITY CORP. (LTD.)—At the meeting last week 
the chairman (Mr. F. E. Gripper) reported that setisfactory progress had 
been made during the year. Since the last meeting they had completed 
electric lighting works at Caterham, Glossop, Berwick, Ryde, Surbiton, 
Frome and Dorking, and had completed and opened electric tramways at 
Glossop and Scarborough. At Newbury the lighting works were almost com- 
pleted, and would be opened in a few weeks. Good progress had been made 
with the Lancashire electric power station, and it was expected that would 
be opened early next year. With the exception of two towns, they would 
then have the whole of their works opened and running. The two excep- 
tions were Ramsgate and Inverness, for which, after many attempts, 
they had recently obtained the necessary powers. It was not the inten- 
tion of the directors to seek for further powers, except such as might be 
necessary for their existing undertakings, as they would have ample 
ecope in the development of the undertakings which they were now 
interested in. The rapid expansion of the various undertakings was 
thown by the lamp connections, which during the year increased from 
335,000 to 568,000 8 c.p., and had since increased by another 65,000. 
The result of the year's trading was a net profit of £39,640. 16s. 8d., or 
about £13,000 more than last year. In addition they had received 
£18,914. 17s. as interest and dividends on their investments, or about 
£3,000 more than last year. Realisation of investments had brought in a 
profit of £5,058. 10s. 5d., principally derived from the completion of the 
sale of their Woolwich undertsking. The total profits amounted to 
£63,698. 10s. 7d., against £56,924 last year. Including £11,733. 6s. 4d. 
from last year, the total amount to be dealt with was £75,431. 16s. 11d. Inte- 
rest had absorbed £11,025. 18s. 8d., preference dividends £15,544. 12s. 8d. 
and the interim ordinary dividend £8,750, leaving £40,111. 5s. 7d. The 
directors recommended that £5,000 further be written off goodwill, that 
£5,437. 14s. 4d. be carried to reserve, and that a final dividend, at the 
rate of 9 per cent., be paid for the half-year on the ordinary shares, making 
7 per cent. for the year; £13,923. 11s. 3d. would be carried forward. 
The amount of their investments in subsidiary companies, taken at par, 
amounted to £157,082. 16s. Gd. The reserve against those investments 
had been increased by £15,000, a total of £165,384. 14s. 1d. With the 
£70,000 reserve, they had now a total of over £235,000, which was a 
25 per cent. reserve against realisation at par of their investments. 


GREAT EASTERN RAILWAY CO.— At the half-vearly meeting on Wed- 
nesday the chairman (Lord Claud Hamilton) said in January he stated 
that, owing to the uncertainty as regards the future of electric traction, 
the directors had thought it advisable not to undertake any new scheme 
in regard to electricity until they were fully satisfied as to its value. 
They were now watching the development of that portion of the Lan- 
cashire & Yorkshire Railway between Liverpool and Southport which 
was worked by electric traction, and they had also thought it advis- 
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able to go to France and see whether there was anything for them 


to learn in regard to the working of some of the French railways. 
Accordingly, in May, accompanied by the general manager and other 
principal officials, he went to Paris, but they came back thoroughly 
satisfied that there was nothing in what they had seen, though a great 
deal of it was commendable, that would prove of use to the Great Eastern 
Railway. They were continuing the policy of holding their hands until 
they found something they could recommend to the shareholders with 
full confidence. 


GREAT NORTHERN, PICCADILLY & BROMPTON RAILWAY CO.—The 
report for the half.year ended June states that the capital expenditure 
during the period amounted to £717,190. The estimate for the current 
half-year is £900,000. The engineers’ reports state that the progress of 
the works during the half-year has been satisfactory. With one excep- 
tion, all of the station sites are in the possession of the contractors. The 
rent due from the Underground Electric Railways Co. of London, under 
the terms of the agreement for lease, dated Jan. 13, 1903, up to June 30, 
1904, permits of a dividend at the rate of 4 per cent. per annum. 


LIVERPOOL OVERHEAD RAILWAY CO.—The accounts for the past half- 
year show an available balance of £10,370. 18s. 6d., and the directors 
recommend the interim dividend on the 5 per cent. preference shares and 
a dividend at the rate of 1} per cent. per annum on the ordinary shares, 
the same as for the corresponding period last year. The balance carried 
forward is £4,052. 5s. 10d., against £3,747. 5s. 10d. 


METROPOLITAN RAILWAY CO.—The total receipts for the half-year 
to June 30 (deducting proportion of revenue of the City lines and exter- 
sions) were £443,459. 6s., and the expenses £207,842. ls. 5d., leaving 
a profit of £235,617. 48. 7d. The receipts show an increase of £18,991. 98. 1d., 
and the expenses a decrease of £3,409. 13s. 6d. compared with the corre- 
sponding half-year of 1903. A dividend on the ordinary stock for the 
half-year at the rate of 3 per cent. per annum is recommended. The 
works required for the electrification of the line have proceeded rapidly, 
and in the course of a short time the testing of the machinery and plant 
under normal conditions of working will take place. Thirteen trains of 
new corridor cars have already been constructed and are being electrically 
equipped at Neasden. The remainder of the rolling stock required for 
the new system of working is in course of construction at Manchester and 
Birmingham. The Harrow and Uxbridge Railway was opened for traffic 
on July 4. 

SOUTH-EASTERN RAILWAY.—At the half-ycarly meeting of the pro- 
prietors of this railway yesterday, Mr. H. Cosmo Bonsor, who presided, 
said that the decrease of 139,000 passengers carried over the line in the 
past half-year was, in the main, attributable to the electrification of the 
tramwgys in the South Metropolitan area. At one station alone on their 
metropolitan svstem there was a decrease of 600,000 passengers during 
the half-year. There was also a decrease in the long-distance trafic, due 
chiefly to the competition of motor cars and carriages, and particularly of 
motor bicycles. 


— — — - ~ - -— 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


— — 


NEW COMPANIES. 


ARNOLD GOODWIN & SON (LTD.  (81,633.)—Heg. July 22, capital 
£10,000 in £1 shares, to manufacture, construct, equip, work, administer, 
manage or construct railways, tramways, trolleyways, factories, ware- 
houses, &c , in England or elsewhere, and to carry on the business of 
railway proprietors, manufacturers of rails, sleepers, cables and the like, 
electricians, electrical, mechanical and general engineers, producers and 
distributors of electricity, &c. A. Goodwin is permanent governing 
director. Reg. oflice, 56 and 58, Sumner-street, London, S. E. 

DAVIES, KENT & STEWART. (LTD.) (81,627.) —Reg. July 21, capital 
£3,500 in £1 shares (2,500 preference), to acquire business carried on as 
Davies, Kent & Stewart, and to carry on the business of manufacturers 
of electrical accessories, flexible wire makers, electricians, suppliers of 
electricity, &c. The subscribers are G. A. G. Davies, electrical engineer, 
H. W. Kent, electrical engineer, B. G. Stewart, electrical engineer, L. H. 
Lewis, electrical engineer, Gertrude M. Kerry, Mrs. M. A, E. Stewart and 
H. P. Parrott. 

ELECTRICAL BLEACHING CO. (1904), LTD. (81,614.)--Reg. July 90, 
capital £75,000 in £1 shares, to adopt (five) agreements—one with the 
Electrical Bleaching Co., three with C. E. W. Gaddum and one with J. J. 
Graham —and to carry on the business of bleachers, dyers, makers of 
vitriol and bleaching materials, &c., electricians, electrical engineers, 
suppliers of electricity, &c. The subscribers (with 100 shares each) are 
C. E. W. Gaddum, G. Worthington, W. H. Marriott, F. H. Allen, Gerald 
St. John Day, electrical engineer, E. L. Thorpe, electrical engineer, and 
H. Wood (one share). First directors, C. E. W. Gaddum, G. Worthington, 
W. H. Marriott, F. H. Allen, G. St. John Day and E. L, Thorpe. Reg. 
office, 196, Deansgate, Manchester. 


STATUTORY RETURNS. 

AUCKLAND ELECTRIC TRAMWAYS CO. (LTD.)—In return to May 23 
the capital is given as £300.000 in £10 shares, all of which have been 
taken up. £10 per share has been called up on 28,510, and £285,096 has 
been received, leaving £4 in arrears. £14,900 is considered as paid on 
1,490 shares. Mortgages and charges, £85,100. 

BOARDMAN ELECTRICAL PATENTS (LTD.)— The return to Jan. 14 
gives capital as £2,000 in £1 shares. of which 1,000 have been taken up. 
£1,000 is considered as paid. Mortgages and charges, nil. 
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CALLENDER'8 CABLE & CONSTRUCTION CO. (LTD.)—Aocording to 
return to June 2 the capital is £500,000 in 60,000 ordinary and 40,000 
preference shares of £5 each, of which 35,000 ordinary and 40,000 prefer- 
ence have been taken up. £5 per share has been called up on 15,000 
ordinary and 40,000 preference shares, and £275,000 has been received. 
£100,000 is considered as paid on 20,000 shares. Mortgages and 
charges, £200,000. 

CHADBURN’S (SHIP) TELEGRAPH CO. (LTD.)—In return to June 29 
the capital is £120,000 in 60,000 ordinary and 60,000 preference shares 
of £1 each, all of which have been taken up. £1 per share has been 
called up on 50,000 ordinary and 50,000 preference, and £100,000 has 
been received. £20,000 is considered as paid on 10,000 ordinary and 
10,000 preference. Mortgages and charges, nil. 

EVERSHED & VIGNOLES (LTD.)—According to return to June 21, the 
capital is £30,000 in £10 shares, of which 2,700 have been taken up. 
£27,000 has been received. Mortgages and charges, £14,000. 

HESWALL ELECTRIC LIGHT CO. (LTD.)—The return to June 12 gives 
capital as £1,500 in £1 shares, of which 1,225 shares have been taken up 
and paid for in full. Mortgages and charges, nil. 

LISBON ELECTRIO TRAMWAYS (LTD.) — According to return to June 23, 
the capital is £1,000,000 in 500,000 ordinary and 500,000 preference 
shares of £1 each, of which 500,000 ordinary and 425,553 preference have 
been taken up. all being considered as fu!ly paid. Mortgages and charges, 
£500,000. 

MACARTNEY, MCELROY & CO. (LTD.) The return to June 21 gives 
the capital as £60,000 in 5,000 ordinary and 1,000 preference shares of 
£10 each, of which 2,912 ordinary have been taken up. £10 per share 
has been called up on 2,892 and £28,920 has been received. £200 is con- 
sidered as paid on 20 ordinary shares. Mortgages and charges, nil. 

ROBERTSON ELECTRIC LAMPS (LTD.)—In return to May 19 the capital 
is £50,000 in 5,000 shares of £10 each, of which 4,500 have been taken 
up. £10 per share has been called up on 4,400; £44,000 has been 
received. £1,000 is considered as paid on 100 shares. Mortgages and 
charges, £10,000. 


MORTGAGES AND CHARGES. 

BARNABY & CO. (LTD.)—A debenture dated July 19, 1904, to secure 
£250, charged on the company’s undertaking and property, present 
and future, including uncalled capital, has been registered. Holder, 
Mrs. L. Collins. 

BASTIAN METER CO. (LTD.)—Issue on July 18 of £100 debentures, 
part of series authorised on April 22, May 23 and June 10, 1901, to secure 
£6,000, charged on certain land, with premises thereon, and company's 
other assets, present and future, including uncalled capital. Trustees, 
H. A. Saunders and D.J.Cowles. Previously issued of same series, £5,350. 


VAN RADEN & CO. (LTD.)—A debenture dated July 18, 1904, to secure 


£1,500, charged on the company's undertaking and property, present and 
future, including uncalled capital, has been registered. Holder, Mrs. 
H. E. Robinson. 


CITY NOTES. 


sss —— 


MEMORANDA.—Bank rate 3 per cent. (sinze April 21, 1904). Price of 
silver 264d. per oz. (July 28). Consols 881—883 for money, 88}— 88; 
for account; 24 per cent. annuities 87—874 (July 28). Consols Pay Day, 
Aug. 4; Stocks and Shares Continuation Days, Aug. 10 and 29; Ticket 
Day, Aug. 11; Pay Day, Aug. 12; Mining Share Carry-over Days, Aug. 9 
and 26. 


BLACKHEATH & GREENWICH DISTRICT ELECTRIC LIGHT 60. (LTD.)— 
Letters of allotment for a further £30,000 44 per cent. first mortgage 
debenture stock and a further 30,000 7 per cent. cumulative preference 
shares have been posted. We are informed that both issues were over- 
subscribed by the shareholders and debenture stockholders. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD. The 
transfer books and register of members will be closed from Aug. 5 to 
Aug. 13 inclusive, preparatory to payment of half-year’s dividends on the 
first and second preference shares. 

CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORP. (LTD.).— 
An interim dividend on the ordinary shares at the rate of 8 per cent. per 
A am for the half-year ended June 30 was declared yesterday, payable 

ug. 15. 

COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)— The directors 
have declared an interim dividend on the 6 per cent. preference shares 
(less tax) for half-year to June 30, and an interim dividend on the ordinary 
shares for the same period at the rate of 4 per cent. per annum (less tax), 
payable Aug. 22. The amount of electricity sold in the company’s 
London districts during the half-year is estimated to realise £59,338, 
compared with £49,854 for the corresponding period of 1903. The transter 
books and register of members will be closed from Aug. 8 to 20 inclusive, 
Preparatory to payment of interim dividends on the preference and 
ordinary shares for the half-year ended June 30. 

ELECTRICAL BLEACHING CO. (1904), LTD.—During the week this com- 
pany, which has a share capital of £75,000 in £1 shares, has invited 
applications for 42,500 shares. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—The directors have 
declared an interim dividend of 9s. per share on the ordinary shares, 
being at the rate of 9 per cent. per annum, payable Aug. 9. 

NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)—Àn interim 
dividend of 7 per cent. per, annum has been declared. 


NORTH METROPOLITAN TRAMWAYS CO. (LTD.)— The directors recom- 
mend a dividend at the rate of 3} per cent. per annum for the past half. 
year, leaving about £200 to be carried forward. 


WESTMINSTER ELECTRIC SUPPLY CORP. (LTD.)—An interim dividend 
at the rate of 13 per cent. per annum, for the half-year ended June 30, 
has been declared. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


$c 
| Ine, | AGGREGATE. 
Line, Wek | P 5 
a o. o Inc. or 
a 3 weeks, Amun’ Pee. (a) 
£ & 
Aberdeen Corporation ...... July F 2978 | + 2:9 8 12,705 i+ 2,292 
6 „ 6 „ 600 [. ASIIIIPIIIEII] LET ' ee 4,518 * 
Ayr Corporation » 28 804 | — 7| 10 4078 + 26 
Barnsley .............«««« isis » 16 174 - 2] 4,656 '- 921 
Novosti ae. dO 276 us 28 8,860 . 
Bath Electric Trams, Ltd. n 20 743 $a ?9 17,239 
Bexley District Council...... | ois TE "" ee 
Birkenhead ..................... » 17) 1,128 + 21 x 
Birmingham Corporation.. ,, 28 838 : wae $16 4,808 
Birmingham Tramways Co. ,, 23 5.494 + 23| 8 | 17,068 + 1,506 
Blackburn Corporation. ee T - m ics 
Blackpool Corporation » 21, 1,50 | + 187 16 15,920 i+ 1,070 
Blackpool and Fleet wood... „, 23 1.470 + 79 4 3.571 - 266 
Blackp’!,St.Anne’s&Lytham — 21 795 | + 4, 88 10,749 |+ 6,877 
Bolton Corporation.. „, 24 2,014 | - 84 | 17 31,922 |+ 21 
Bournemouth Corporation. „ 20 1,166 | + 144 116 17,694 ‘+ 1,099 
Bradford Corporation ..... 995 ve | T sig ane , ‘ins 
Brighton Corporation ...... | » 24 1,168 + 208 16 16,228 + 905 
Brisbane Tramvaji -— cts June 8 2,270 , + 82 23 2858 i+ 589 
Bristol Trams & Carriage... July 22 5,480 — 151 9 48,782 - 616 
Buenos & Belgrano... June 26 | 8,808 | + 443 10 83.70 |+ 1,558 
Burnley Corporation. | July 23 | 1,108 + 214 17 18,058 + 4,345 
Burton Corporation | w» 21 893 - «116 5,818 m 
Calcutta Tramways Co. | n 28 |R86,V70 , 4- 89,846 4 ;R101,2232 ＋ R13,987 
Camborne-Redruth ......... 5» 25 110 | - 26 19 1,390 — 67 
Cardiff Corporation „ 28 2.162 + 238| 16 | 81, p. 813 
Carlisle Tramways Co.. „, 28 208 + 2 99 5.722 + 320 
Central London way... » 23| 6,087; - 815 8 18,783 |- 1,141 
Chatham & Dist. Lt. Bre irá ate - E ! 
City & South London Rly... „ 24 2316, - 229 4 9,35 — 598 
Cork Electric Trams Co.. „ 21 556 — 89| 99 | 18161 |- 1,144 
Darwen Corporation » 22 165 - 1| 16 8,817 '- 107 
Devouport & Dist. Trams...) „ 15 655; + 140 28 14,510 |+ 2,402 
Dover 5 „ 28 275 | + 1| 16 765 — 215 
Dublin & Lucan Rail way.. „ 22 1538 + 2 8 458 + 118 
Dublin Southern District... „„ 22 | 1,825 | - 1,219 
Dublin United... „ 2] 4487 - 8,044 ) 3 | 158997 - 2959 
udley—Stourbridge.......| n 15 | 1,003 80 98 23,305 
Dundee Corporation ......... ies ME " de n e + : id 
East Ham Council...) „ 23 812 + 112 16 | 125648 + 1.199 
Gateshead & Dist. Trams...| „ 15 1.008 + 117 28 25,054 + 1.211 
paid Corporation. „ 23 11.993 + 522 8 110,556 T 2,555 
OOP. . 22 . . eo! . | ——— T 
Gravesend —Northfleet...... „ 15 318 + 67 | 28 6951 [+ 156 
Gt. Northern & City Rly... „, 23 255 es 23 21,853 
Greenock & Port Glasgow... „„ 15 700 + 115 28 15,219 + 796 
Hie Corporation Un E " vs 285 ! 
artlepool ‘Tramways ...... » 429 418 122 2 911 
Huddeneld SpA: 8 vu ies T " » b ud wit i 
Corporation » 232.170 259 | 16 85,C38 
Ilford District Council.. oe x „„ 
Ilkeston Corporation......... » 20 154 | - 37 10 2.875 + 244 
Ipswich Corporation......... we 29 580 16 8,278 : 
Isle of Thanet Co. » 23| 1410 112 | 942 | 19,238 | 420 
Kidderminster & District. „ 15 28 + 19 | 28 8,388 - 111 
Kirkcaldy Corporation ...... sas e sss m "s ‘ 
Lanarkshire Trams Oo...... NET 21 960 8 29 18.2414 » 
Leeds Corporation.... „, 9) ' 5,971 + 13 18 | 100,10 + 5,908 
Leicester Corporation Mia Kec x p T eee : 
Liverpool Corporation ...... „ 16! 11,7895 + 1,0905 | 29 | 299,249 + 7,499 
Liverpool Overhead Rly. ..| „„ 21 1894 + led] td 6,979 + 185 
London County Council ..| ,, 9 | 14117 | + 2920 814 | 171,047 . 29,081 
Lowestoft . ess „ 23 816 3 «59 | 10,478 x 
Manchester Corporation .. ,, 23 13,152 + 755 | 16 | 199,673 i+ 6,861 
Mersey Railway.. „ 28 10,594 | + 230 8 4,407 i+ £41 
Merthyr "T » 15 215 + 5 24 5.619 4 140 
Middleton . . . .. „ 15 46/4 5128 8900 |+ 122 
Nelson Corporation e hc T eis m ; 
Newcastle-on-Tyne Corp... „ B 3,660 | -- 145 9 11,51 |+ 1,310 
Newport (Mon.) ............... » 23 539 + €9 | 16 4427 |+ 1,836 
Oldhain, Ashton & Hyde.. » 15 633 + 35 98 15,18 |- 190 
Oldham Corporation . "és sss vais sad ij 
Perth (W. A.) Elec. Trams » 23 1.269 + 16229 88,682 |4- 5.148 
Peterborough .................. » 15 189 + 10 | 28 4,06% |- 145 
Poole and District.. . » 15 378 | + 10; 2 7.69 — 9 
Portsmouth Corporation „ 23 2,492 + 466 | +16 33,620 + 3, 051 
Potteries icc. cese nior o 15 1.789 + 214 %8 47,417 + 3, 990 
Reading Corporation 985 a ; "XE 2 
Rochdale Corporation ..... A te ae | eee "T | 
Rothesay y. „ 15 7) + s 23 2.80 - 71 
Salford Corporation » 25 4,3:7 | + 271 17 | 69,03 + 5,590 
Sheerneass ... „ 13 89 - 10 28 1.591 — 408 
Sheffield Corporation „ 24 4.861 + 93 817 | 81,217 + 2,604 
Southampton Corporatio: „ 21 1,068 - 46 | Ü 3,040 '. 378 
Southend Corporation „ 9i 512 + 91! 16 | 5656 i+ — 5M 
Southport Tramways .... „, 15 401! + 228 8611 + 472 
8. Staffordshire Trams. .. „ 15 718 - j 28 71,605 '- 2.007 
Stockport Corporation..... „„ 22 (80 + 320 16 9,96 + 4.307 
Sunderland Corporation .. | „„ 21 1,561 | + Ws! 6 21,521 a 890 
Swansea Trams » 15 O22) - 07 25 14,470 * 589 
Taunton Trams s AS 65 ! 195 28 1. 12 103 
Tynemouth and District .. a 15 424 | + 1128 7,6143 - 418 
Tyneside Trams Co i 0 179 + 132| 19 10,841 — 1,991 
Wallasey District Council.. is^ xd 1.041 + 195 | §16 | 12,688 + 793 
Walsall . . BEN „ 23 503 | - 24 13.963 
Warrington Corporation... » 2l 331 | + 16 | 16 5,199 + 181 
West Ham Corporation . „ 21 1.127 2 21 ' 16,606 
Weston-super-Mare ........ ED ©, JI3 | + £0 1 24 2,364 (+ 29 
Wigan Corporation " 885 "i d | iis 
Wolverhampton District ... » 15 464 | + 4i | W 10,645 — 196 
Worcester ivo! b5 885 — 219 23 6929 + 3.042 
Wrexham. . „ 15 1111 — 20 28 3.085 375 
Yorkshire Woollen District u 15 711 | + 310 28 | 16,332 (t 7,039 


(a) These comparisons are with the correspon ir period last year. | 
* Partly electrical. . Minus 8 days, : Minus 2 days. Plus 8 days. § Plus 2 
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m ELECTRIC RAR WAYS TRAMUATS, AS, 

b Anglo-Arg'tine e Sh(1t0280, ti—5} 
st. 6% Do. Permanent 6% Deb. — rt 187 —141 
St. 5Z | Auckland Elec. Trams 5% Deb. (red.) | 98 —1(0 

10 67 Barcelona Jig et i Ord. 99950590909090090009* " t£41—94 : 

BL bU n 5% C (red.) % % % 6% k a 

d Do. 4 Deb. Rick! ) conve 5 6% % %% %%%. : 
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] «+ | Bath Elec. Trams Pref. Ord....... UNE R-E 

l| -- | Do. 5% Cum. Pref. ....... . 1 

b| .. | Brisbane Electric Trams. Invest. Ord.“ J4—?i 

5| 2/6 | Do. 5 per Cent. Cum. Pref. ............ 

St. 44% Do. 44 per Cent. Deb. Prov. Corts. 96 —101 
10| 8% | Bristol ways and Carriage On — 194—30 
10 4 Do. oum Pref. fally paid) eee 10 —10} 

St. 42 apes! er Cent. Debs. ............s00.0000: 106 —108 

Bt. 6% lumbia Elec. Rlwy. Def. 'Ord.| 160 —108 

Bt. ER | Do Do. Pret Ord. Stock ....... Lases] 99 —102 
10 b Oum. P . Pref. 66 „66 „64 10 —104 
40 4 Do per Cent. at Mort. Debe.. S REP 108%—106% 

100 ane | Do ancouver Power Debs.... 97 —100 
10 British Eleotr:s Traction Ord.......... vt —9 
10 6/0 | Do. 6 per Cent. Cum. Pref. ............ 104—101 

St. 5/0 | Do, 65 per Cent. Perpetual Debs ......| 116 —11v 

in 149 Do. 4j per cent 2nd Deb. Stock. | ee 

Bue a Ayres an d Belgrano ED = 

5 8/0 | Dc. r Cent. uA? Cam: ber 88 5 : — 

6 8/0 Do. : 0005238000200 % %%% %%% %% %%% %%% [ITTII 5 — 
St. bx Do. Gent. Debs. 6 6 6 6% %%% %%% %%% „ 105 —108 
Bt. 5% | Do. b aud Deb. Stock Prov. Certs. | 101 —104 
Bt. 5% | Buenos Ayres Elec. Trams Co. (1901) 

596 p dna Btk. ron e EET Ma wes PEN 94 — 99 

5 3/0 Calcutta e 1-71 

1| 1 ectric Deonna ra shares sister 11—2 
St. 4% — T London Ordinary Stock ......... 83 —91 
Bt. 4% | Do. 4 per Cent. Pref. Stock 102 —104 
Bt. 4% Do. Deferred Btock — IT Tm 19 —81 
100, 4% | Do. 4 per Cent. Debs.. ................... 106 —109 

5 2/6 City of Birmingham Trams.5% Cm. Pri.  41—5 
1000 4 Do. r Cent. 1st Mort. jebs. ER 98 —101 
St. 2 City = South London Rly. Con. Ord.| 47 —49 
St.“ 6% | Do. 5 per Cent. Perp. Pref. (1891) . . 128 —126 
Bt.| 6% Do. (1896) . . — . oss. [120 —1 23 
St. 45 Do. (1901). JFC 119 —122 
Bt. 4% | Do. ¢ per Cent. Perpetual D ebs ...... 106 — 100 
Bt. 57 | Colombo Trams&Ltg.5% 1st Mt. Db. (rd. RS 100 —108 

10| 6 Dublin United Trams. (1896) Ltd., 124—134 

lu, 6/0 Do. r Cent. Pref. ..................... 15 —16 

10| 1/8} | Gt, No & City Rly. Prf. Ord. (4%) 4 —4} 

10 8/4 | Gt. Northern, Piccadilly & Brompton 

Ord., Speyer Bros. Scrip e| 9 —10 

10| 10% |1 Imperial Dramwaye Ord . . . . . 18 —19 

10 6 ^ t Do. 6 per Cent. Pref. TTTTM %%% cee T 2 181—141 
St. 44% t Do. 4 per Cent. Debs. .................. 107 —109 

b; 2/6 | {ale of net Elec. Trams & Lt. 6% d 8)—4 
Bt. 4X | Do. 4 per Cent. Deb. Stock .. 83 —91 

10 14 Liverpool Overhead AU i ees| 24 —4 

X5 Do. ö per Cent. Pref........................|. 10 —10J 
Bt. 4% |t Do. €perCent.Deb. .... ue 99 —101 

it! 6/0 | London United Trams. 52, Cum. Frei. 111-1 
St. 4X | Do. 4% 1st Mort. Deb. Stock............| 103 —105 
St. | Mersey Con. Ord. Stook........... — 6 —9 
Bt. .. | Do. z per Cent. Perp. Pref. ...... 12 —15 

Bt. .. | Do. 4 per Cent. Perp. Debs. .......... "a 

1| .. | Metropolitan Electric Trams Def ... Ao 

1; 0/6 | Do. 6% Cum. Pref. ..... e —1 
St. 18/7 Do. 44 Deb. Stock ................ 97 —100 
100| 6% Montreal St. Rly.St'g 6 Mri. Dbe. (4908) 102 —105 
100| 44€ | Do. Sterling 44% Debs.(1922)........ 105 —107 

5| .. | New Gen. Tract. 6 per Cent. Cum. Pref.) 1 —3 
St. 6X Perth (W. A. Elec. Trams. Ist Mt. Db. Stk.. 93—102 

10100 Posee Electric Traction Ord, ...... 8 —9 

10| 5/0 Do: per Cent. Cum. Pref. ........ 9 —10 
Bt. 437 Do. 47 pe per Cent. Deb. Stock ........ 101 —104 

l| .. | South Lancs. Elec. Trac. & Power Ord. M 

l| ..| Do. 6% Pref. (£1peid).................... M 
Bt. .. | Do. 44% Deb. Stock (100% paid) . E 
Se BX Aker F MANOF ASTONIS P3 Pe 

c b. 

1, ed. EU F. 5 Co. 5 Cum. P eus —$ 

1| .. | Aron Elec. Meter 62, Cum. Pret. 22 -# 

b, 4/0 Pune Insulated & Helsby CablesÜrd.| 5 —61 

6 8/0 Do: per Cent. Pref........................ 54—6 
Bt. 43% Do. aw 1st Mort. Deb. (red.) 101 B^ 
Bt. 49% | British Thoms' n- Houst'n4 71st Mt. Db. 101 —108 

6| 8/0 E gn Westinghouse 67 Pref............. 81—3 
St.] 4% | Do. r Cent. Mort. ‘Deb. Stock = 

g! .. | Brush E ectrical Engineering. € 4—1 

2/2/44 Do. 6 per Cent. Pref. Non-Cum. j— 
Bt. 447 Do. 4j per Cent. Perp. 1st Deb. Stock 96 — 
Bt. 44% Do. Perpetual 2nd Deb. Stock 71 76 

5 7,6 | Callonder’s Cable Con. Ord. ......... 94—104 

b, 2/0 Do. 6 per Cent. Cum. Pref... 6 —E} 
St. 44% | Do. 44 per Cent. 1st Mort. Debs. rd.) 101 —105 

1, 93d.| Castner-Kellner Alkali Co. (fully paid) m^ 
St. 44%; Do. % 1st Mort. Deb. (red.) . . 88 — 

1) 1/5 | Chadbuin's (Ship) Telegraph Ord. . —18 

8 1/6 | Crompton and Co. (Nos. 1 to 54,000) . 14—2 
100! 5% |* Do. 5 per Cent. 1st Mort. Debs. (red.) 94 —97 

5, .. | Dick, Kerr & Co. Ord....................... | 741—8 

6 3/0 35 6% Cum. Pref. BOC ace con cee BOROSe RE CCS 54—5] 
St. 43% Do. 44% Deb. Stock.... .-- 102 —105 

6i .. | Edison & swan United("*A"3h.) (£8 pd.) à—1 

5 Do. (£5 paid) 1 —z 
St.] 4% Do. 4 per Cent. "Mort. "Deb.8tock (rd. ) 77 —&2 
Bt.) 5 Do. 6 per Cent. 2nd Deb. Stock ...... 78 —82 

b! 2/6 | Edmundson's Elec. Corp. Ord.......... 6 —61 

5 8/0 | Do. 6 per Cent. Cum. Pret............. 61—6 
Bt. Do. 4j per Cent. 1st Mort. Deb. (red. 104 —107 

21 c Construction CO. . 1 —1} 

2.7 Do. f per Cent. Cum. Pref... —uj . 2l- 
St. 4 Do. 4 per Cent. let Mort. Deb. (red.) 96 — 
St. $1 Ferranti 5% 1st Mort. rt 8 .... | 90 —96 
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THE statement made by Mr. BALFOUR in the House of 
Commons on Tuesday with reference to the Bills which he 
hoped would be carried through this session is decidedly 
unsatisfactory from the electrical point of view. No mention 
was made of the Supply of Electricity Bill, from which it may 
be inferred that this measure, for the second year in succession, 
will be dropped. There is, indeed, a genuine cause for com- 
plaint that measures relating to the electrical industry cannot 
be introduced earlier in the session so as to allow a fair 
chance of their getting well forward. Last year the Bill 
in question was introduced so late that it did not even 
reach the Committee stage, whilst this year it passed through 
the House of Lords, only to be abandoned in the Commons. 
There is only a very remote chance of the non-contentious 
Light Railways Bill being passed, and the Valuation Bill 
has been definitely abandoned. The Wireless Telegraphy 
Bill is to be passed at all hazards, but this, again, is another 
instance of an electrical measure being introduced at the very 
end of the session ; and it may safely be assumed that had this 


IN our description of the N orth-Fastern Railway rolling 
stock which appears in another column, reference is made to an 
arrangement for lifting and holding the collector shoe off the 
third-rail This device is extremely simple, and does not 
interfere in any way with the ordinary working of the trains. 
Its value in case of emergency is, of course, obvious, and it 
is, therefore, all the more surprising that a similar arrange- 
ment has not been adopted before in this country. But it was 
probably thought unnecessary until after the disaster on the 
Paris Metropolitain Railway, which occurred just 12 months 
ago. In that case wooden packing blocks had to be placed under 
the shoes to keep them off the third-rail, but they proved worse 
than useless by firing, and literally adding fuel to the flames. 
We pointed out at the time that if it had been possible to 
raise the shoes and keep them off the rail, without difficulty, 
the catastrophe might have been rendered less disastrous, if not 
avoided altogether. The example of the North-Eastern hail- 
way is, therefore, one that should be carefully studied by other 
electrically-worked lines. 


ENGINEERS and those connected with science in its applica- 
tion to industry cannot fail to be gratified at the munificent 
gift made by the directors of Sir W. G. Armstrong, Whit- 
worth & Co. to the Durham College of Science, Newcastle- 
on-Tyne. It has been resolved to contribute to the funds of 
the College a sum of £1,000 a year for five years. Con- 
gratulations are due to the College, not so much because of 
the financial aid nor because of the fact that it has come from 
a manufacturer, but because it proves that the work of the 
College is appreciated and valued by a great firm of engi- 
neers which gives employment to many old students. The 
employer, after all, is the best judge of the fitness of his em- 
ployes, and the gift may therefore be looked upon as à ety 


fine testimonial. 
— —— 


ALTHOUGH there is every reason to be grateful to Sir W. G. 
Armstong, Whitworth & Co., yet it is doubtful whether too 
many free gifts and endowments will prove of ultimate. benefit 
to the industry and profession. There is still a tendency to 
attach too little importance to the standard of general: educa- 
tion attained by youths destined for the engineering profession. 
We do not wish to say that a Public School education is 
essential for an engineer, but the profession. must not be 
recruited too persistently from the ranks of those who have 


not been of national importance it would have shared the fate | had the advantage of little more than Board School training. 


accorded to the remaining measures of electrical interest. 


An electrical engineer needs fo be a man with a thoroughly 
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sound elementary education—an education of a nature to 
encourage broadness of views and scientific method of thought 
—and such a man is usually in a sufficiently good position to 
pay for his technical training, but he naturally will not do so 
to find himself crowded out afterwards by others who, owing 
to former environment, are able to exist on much smaller 
salaries. The standard of the profession will not be lowered, 
however, by the rising of a few clever men from the ranks, 
and there is no reason why it should not be as good socially 


as the so-called learned professions and the profession of arms 
by land and sea. 


. — 
IN view of the fact that the question of extra high- tension 
transmission over wide areas is now being considered to such 
a large extent by British electrical engineers, it is interesting 
to observe that an important conference of the American 
Institute of Electrical Engineers has recently been held for 
the purpose of discussing the matter to the exclusion of all 
other subjects. Two entire days were devoted to the reading 
of Papers and the discussions thereon, and some exceedingly 
important suggestions were made. There are, of course, points 
of radical difference between American practice and English 
practice in the design of high-tension transmission lines, the 
‘former being chiefly overhead and the latter underground. 
Moreover, the voltages employed on the American continent 
as well as the distances over which transmission is effected 
are considerably greater than any in vogue in this country. 
But in this latter respect it is not to be anticipated that 
English practice will ever compare with American, for obvious 
reasons. Although there are signs of an inclination towards 
the erection of overhead lines up to say, 10,000 volts, in 
certain quarters it is doubtful whether this figure will fre- 
quently be exceeded in this country owing to the comparatively 
short distances over which it is necessary to convey energy. 


THE first Paper of interest which was read before the 
American conference related to the protection of cables from 
ares due to the failure of adjacent cables. The author pointed 
out that a conduit line consisting of a large number of ducts 
is not a desirable thing, and that, although two independent 
lines may cost a great deal more than a single line of the same 
capacity, yet this extra expenditure may be treated as an 
insurance against future trouble. Now, this proposition may 
‘be true when the points of generation and distribution are 
some considerable distance apart, but it is doubtful whether 
such a system would be financially possible where only a 
moderate distance separates them, and where there have to be 
a large number of intermediate feeding points. In this con- 
nection it is interesting to notice the method which has been 
.adopted by the Newcastle Electric Supply Co., a description 
of whose system is now appearing in our pages. Separate 
lines have not been adopted, but each high-tension cable is 
laid in a separate duct. 


THE author of one of the Papers mentions that many burn- 
outs on high-tension cables in Chicago have been due to electro- 
lysis of the lead sheathing owing to the return currents from 
the tramway circuits; but this difficulty may be easily over- 

come by the provision of a layer of copper wires within the 


lead, to supplement the conductance of the latter; both the 
copper and lead must, of course, be efficiently earthed. This 
practice is followed in England in deference to the wishes of 
the Board of Trade, but here the provision is in order to 
ensure safety should the cable break down, for the Board of 
Trade regulations limiting the voltage drop on the rails is 
sufficient to prevent electrolysis. 


AN entirely different case is presented by overhead lines. 
Little of such work has been done in this country, and it is 
therefore open to English electrical engineers to profit by 
experience in the United States. One of the chief points of 
difference of opinion seems to be with regard to the relative 
merits of steel and wooden poles, and the question must be 
considered in conjunction with that of lightning arrester 
devices. Wooden poles, if unprotected, are shattered by 
lightning, whereas steel poles are practically unaffected in the 
same circumstances. To protect the wooden poles there must 
be an earth wire running the whole length of the line and 
connected to earth at about every fifth pole; but such a wire, 
it is stated, costs almost as much as an additional transmission 
line. Here again, however, American conditions are not the 
same as those in England, where it will probably be found 
quite sufficient if simple wooden poles, protected in a similar 
manner to telegraph poles, are employed in conjunction with 
properly-designed lightning arresters. 


— N r 


Cable Interruptions and Repairs. 
Date of Interruption Date of Repair. 

Dominica Martinique May 9, 1902 — 
St. Lucia—Martinique ...... May 9,1902 .. 
Cayenne—Pinheiros ........ Aug. 13, 19023 


Reissi-Issa (Yemen)—Camaran Oct. 22,1902 .. 


bith 


Tarifa—Tangier .......... .. Jan. 18, 1904 
Cayenne --Paramaribo ...... July 13,1904 .. 
Assab—Massowah .......... July 26,1904 .. Aug. 2, 1904 


North London Tramways.—In connection with our article 
last week on the new system of electric tramways in the north 
of London, worked by the Metropolitan Electric Tramways Co., 
we omitted to mention the following contractors :— 

The British Thomson-Houston Co, dynamos, switchboards, &c.; 
Messrs. Dorman, Long & Co., steelwork; Messrs. Belliss and Morcom, 
exciters ; Messrs. Piggott & Co., chimney; Messrs. Mirrless, Watson & 
Co., condensers ; Pollak battery ; Messrs. Carrick and Ritchie, travelling 
crane; Mr. Clift Ford, buildings. i 

Extension of the Water-power Station at Schaffhausen. — 
It appears from a note in the Schweizerische Elektrotechnische 
Zeitschrift that the management of the water-power station at 
Schaffhausen intends to increase the capacity of the station 
by filling, during the night-time, a pond having a capacity of 
about 10,000,000 gallons with water from the Rhine. The 
pond is situated at a considerable height above the river, and 
the pumps are to be actuated by synchronous motors, which, 
during the daytime, will be run as generators driven by 
turbines fed with water from the pond. 

Röntgen Society.—It has been decided to issue a Journal 
of the Röntgen Society, and a copy of the initial number has 
now reached us. A well-executed portrait of Prof. Silvanus P. 
Thompson, the first president of the Society (1897-8) forms a 
supplement to the first issue. The Journal is edited by Mr. 
J. H. Gardiner, F.C.S., with the co-operation of a number of 

entlemen whose names have been closely identified with 
X and allied phenomena in their relation to medicine, the 
arts and sciences. The first number of the Journal contains a 
number of interesting illustrations, and the text includes a full 
account of the Society's operations in the past and a forecast 
of its future prospects. We cordially welcome the latest 
addition to the ranks of scientific literature. 


Wireless Telegraph Notes.— A Reuter telegram from 


| Cettigne announces that wireless telegraphic communication 
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between Bari, on the coast of Italy, and Antivari, on the coast 
of Montenegro, was inaugurated on Wednesday. Prince 
Nicholas sent telegrams to the Tsar of Russia, the Emperor of 
Austria-Hungary and the Kings of Ita'y and Servia. The 
inauguration was followed by speeches delivered by M. Vuko- 
vitch, Minister for Foreign Affairs, the Marquis Cusani, Italian 
Minister at Cettigne, and Signor Marconi. 

Another Reuter telegram, from Washington, conveys the 
intelligence that Mr. Roosevelt has approved the report of 
the Evans Commission awarding the control of the Govern- 
ment’s coastal system of wireless telegraphy to the Navy 
Department, on the ground that it is part of the country’s 
defence, and of more importance to the navy than to the 
army, with the exception of those stations necessary for 
communication between the army posts. The report recom- 
mends legislation to prevent private companies from inter- 
fering with the Government’s coastal system of wireless 
telegraphy. 


Statistics of Fatalities and Damage caused by Electricity 
in Switzerland during 1903.— According to a communication 
from “L’Inspecturat des installations à courant fort de 
l'Association suisse des électriciens," 13 persons were killed 
by electricity last year, and property was damaged in eight 
cases. Of the 13 fatalities, five occurred to persons employed 
in connection with the generation and distribution of elec- 
tricity, one to a fitter of an electric firm and seven to persons 
not connected with the electrical industry. With regard to the 
last-named, it is mentioned that all the accidents except one 
were caused by gross negligence. In the case of the five 
accidents to the members of the staff of electricity under- 
takings, it appears that the victims themselves were also 
mostly to blame. All the fatalities were caused by alternating 
currents, the voltages of which were 130 in one case, 500 in 
another case and from 5,000 to 10,000 in nine cases. In two 
instances the exact pressure could not be ascertained. The 
victim who was killed by 130 volts was a mason. He was 
standing on a bed of concrete freshly Jaid on the first floor of 
a new building and still wet. He took hold of a bare con- 
ductor carrying 130 volts, and was killed on the spot. It is 
stated that he was a healthy and robust man. 


Fire Office Regulations.—The following Rules for Electro- 
motors and Dynamos used in connection therewith” have 
recently been issued by the Associated, British Fire Offices :— 


(1) Motors when not in an engine room or in a separate compartment 
expressly set apart for their use, and built of or lined with incombustible 
material, must be completely enclosed in an efficient metal case forming 
part of the designed construction thereof. Ventilation by direct com- 
munication with the outer air or by openings in the vertical portion of 
‘the metal case protected by two thicknesses of approved wire gauze is 
allowed. Induction motors may have unprotected ventilation openings 
in their metal cages, the superficial area of each opening not exceeding 
Tin. and the openings being at least fin. apart. Slip rings and brushes 
or any other sliding contacts must be completely enclosed in metal cases. 
Inspection holes fitted with plate glass are allowed. (2) No unprotected 
woodwork or combustible material must be within 18in. of any motor, 
and wood flooring beneath any motor must be protected by & sheet of 
metal. (3) The motor pulley (or other mechanical device for transmit- 
ting power from the motor) must be external to the metal case enclosing 
the motor. Only the shaft and the connecting conductors may be carried 
through into the metal case or through the wall of the compartment. No 
belts, ropes or other corresponding gear may be so carried. (NorE.— 
‘Holes in the case to admit connecting conductors must have proper 
bushings, and exposed terminals must have proper protecting caps fitted 
to prevent short-circuiting. Each connecting conductor must be pro- 
vided with a proper switch and proper cut-out.) (4) Dynamos must be 
treated as motors. (5) Resistances and starting transformers must be 
similarly situated and must be enclosed as required for motors. (6) All 
metal cases, tubes, &c., must be efficiently connected to earth. (7) Motors 
must not be supplied with current from dynamos or conductors having 
-an earth return. 


Junior Institution of Engineers.—The summer meeting of 
this institution 1s to be held in Germany, Diisseldorf being 
the first stopping place. Here, at the Town Hall, on Saturday, 
August 18th, the members will be welcomed by the Burgo- 
master and the Society of Architects and Engineers of 
Diisseldorf. The exhibition will be visited, and on Monday 
there will be an excursion to Oberhausen for viewing the works 
of the Gutehofinungshiitte (blast furnaces, steel works, Ke.) 
"The Beurather crane works will also beseen. On Tuesday the 
Elberfeld-Barmen mono-rail suspended railway is to be in- 


spected in the morning, and in the afternoon the members 
proceed to Hanover for the purpose of visiting on the following 
day Messrs. Körting Bros. works, the Hanover engine 
works and the works of the Westinghouse Brake Co. Thurs- 
day morning will be spent at Hanover, and in the afternoon 
Berlin will be reached. Here, on Friday, the overhead and 
underground railway will be seen, including car sheds, gene- 
rating station, &c., also the Charlottenburg electrical enginering 
works of Messrs. Siemens and Halske. Saturday, August 20th, 
will be spent in visiting the Mariendorf works of the Imperial 
Continental Gas Association and the Royal Technical High 
School at Charlottenburg, The members leave Berlin on the 
Monday for Leipsic, remaining there till Wednesday, when 
they go on to Frankfurt-on-Main. Here, on Thursday and 
Friday, they will visit the municipal works by invitation of 
Mr. W. H. Lindley, and then go onan excursion to Homburg. 
On Saturday, August 27th, the return journey to England will 
be made via the Rhine from Biebrich to Bonn. 

Statistics of German Electric Tramways and Railways.— 
The Elektrotechnische Zeitschrift publishes in its issue of July 21st 
a comprehensive series of statistical tables relating to German 
electric tramways and railways. No private traction systems, 
such as are to be found in connection with industrial works, 
mines, &c., are included. At present there are 136 towns or 
districts which are served with tramways. In 1903, the in- 
crease in the length of track amounted to about 185 miles, and, 
since some 60 miles are at the present time under construction, 
thetotal length of routein operation may be put down at roughly 
2,360 miles. The aggregate power of the generating stations 
is given as 133,000kw. on October 1, 1903, being an increase 
of 11 per cent. in the year. An even greater increase—/.e., 
38:6 per cent—-took place with regard to the storage batteries, 
whose total capacity rose during the year from 30,000kw. to 
more than 38,000kw. The number of motor cars now in use 
is 8,700 as against 8,300 of the year before, and the corre- 
sponding figures for trailers are 6,200 and 6,000. The over- 
head trolley system is almost exclusively used, the only 
exceptions being found in Dresden, Berlin and Düsseldorf. 
In Dresden accumulator and conduit systems are used to a 
small extent, and in the two last-named cities parts of the route 
are equipped on the conduit system. The third rail is made 
use of on the electric railway Berlin-Gross-Lichterfelde and on 
the Berlin overhead and underground railways. Accumulator 
traction pure and simple is employed in but a few isolated in- 
stances of small importance, and it seems likely that they too, 
will soon disappear. Horse traction is also speedily disappear- 
ing, only 32 miles (2 per cent.) being now worked in this way. 
Slow progress has been made in electrifying light railways, 
only about 5 per cent. of the latter being so far converted. 
Five short routes are worked with trolley omnibuses. They 
are Konigstein-Kénigsbrunn (2:5 miles), Grevenbrück-Kirch- 
veischeide (5 miles), Monheim-Langenfeld (29:8 miles) and 
Haidetalbahn and Johannistal-Niederschóneweide. The maxi- 
mum gradients of the different tramway systems vary from 
l'6 per cent. in Wiesloch to 20 per cent. in Barmen. Great 
variations are also found in the plant capacity per mile of 
single line and per motor car. In Bremerhaven, for instance, 
the plant capacity per mile of single line is but 12:6kw. and 
6:6kw. per car, while for Barmen the corresponding figures are 
72:5kw. and 29:8kw. In Wiesloch the plant capacity is as 
high as 60kw. per car. The average figures are 33:2kw. per mile 
of single line and 156kw. per car. 

A Simple Method for Calibrating Integrating Meters.— 
Mr. D. P. Morrison, in writing to the Electrical World of New 
York, is of opinion that tests with ‘standard meters," as here- 
tofore performed, have involved difficulties, due to the com- 
plication of the parts of the meters and to the inability of 
operation by a single observer, the tests ordinarily requirin 
two persons for taking observations. The method (describe 
below) is applicable to any type of meter, of any size or capa. 
city, but in the writer's present expericeuce has been used only 
with two-wire meters of the induction type. In its use neither 
the windings nor other electrical features of commercial meters 
need be altered, the only change made being in the recording 
mechanism, the gears being adjusted to a ratio of 10 to 1 
between the disc shaft and the first ind'cating hand. There 
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are provided two hands which record and repeat 100 revo- 
lutions of the disc. The disc being graduated to 100 parts, 
from the combination of disc and dial, revolutions and frac- 
tions thereof from 44; to 100 can be observed. In the shunt 
circuit of the "standard meter" is introduced an ordinary 
ball spring switch. The method of use is as follows :—The 
“ standard " and the “unknown” are so placed in the circuit 
that they measure the same load. The switch in the shunt 
circuit of the “standard ” is then opened, and the reading of 
its disc and dial noted. When the disc of the “unknown ” 
comes to the starting point, the shunt switch is closed, starting 
the standard, to which no further attention is paid by the 


observer. The requisite number ofrevolutions ofthe “unknown” 


is noted, and as it comes to the finish, the switch of the 
“ standard " is opened and its disc stopped. Disc and dial are 
again read, the difference between initial and final observations 
being the “standard revolutions,” which, compared with those 
observed on the “unknown,” give the error of the latter, with- 
out reference to the actual load on the two meters. Repeated: 
observations under test have given duplication of results to within 
one-tenth of 1 per cent. on full load and one-half of 1 per cent. 
on 3th load. In practice, the standard“ is compared with a 
reference standard placed in the position of the unknown, the 
two operations of calibration and test being identical, and, 
therefore, eliminating any error due to sluggishness in the 
starting and stopping of the working standard. The reference 
standard is calibrated in the ordinary way by comparison with 
indicating instruments. The method has been experimented 
with for some time on a large system, and has given such good 
results that a number of instruments have been built and are 
in constant use. 


British Science Guild.—The following memorandum is being 


aan by the organising committee of the British Science 
uild :— 


_ It has been a frequent subject of comment that, although the contribu- 
tion of this seme to the progress of science has been second to that of 
no other nation, the English people do not manifest that interest in and 
belief in the powers of science which are noticeable among the peoples of 

the Continent or of America. In spite of the efforts of many years, the 
scientific spirit essential to all true progress is still too rare, and, indeed, 
is often sadly lacking in some of those who are responsible for the proper 
conduct of many of the nation’s activities. It is with the view of attempt- 
ing to remedy this evil, and to bring home to all classes the necessity of 
applying scientific treatment to affairs of all kinds that the proposal is 
made to bring together those convinced of this necessity by founding The 
British Science Guild.” The objects and organisation of the Guild, which 
will be entirely disconnected from party politics, are as follows :—(1) To 
bring together as members of the Guild all those throughout the Empire 
interested in science and scientific method in order, by joint action, to con- 
vince the people, by means of publications and meetings, of the necessity of 
applying the methods of science to all branches of human endeavour, and 
us to further the progress and increase the welfare of the Empire. (2) 
To bring before the Government the scientific aspects of all matters 
affecting the national welfare. (3) To promote and extend the applica- 
tion of scientific principles to industrial and general purposes. (4) To 
promote scientific education by encouraging the support of universities 
and other institutions where the bounds of science are extended or where 
new applications of science are devised. Methods of attaining these 

Objects.—(a) By publications. (b) By meetings. (c) By conferences and 
lectures. (d) By deputations. Organisation.—All British subjects, both 
men and women, are eligible for membership of the Guild; it is expected, 
however, that its members will be recruited principally from the follow- 
ing :—The House of Lords, the House of Commons, Colonial Legisla- 
tures, county, district, borough and parish councils, municipalities, edu- 
cational committees, scientific and literary societies and organisations, 
commercial and industrial chambers and organisations, the learned 
professions, universities, colleges, educational bodies and graduates 
of all British universities, representatives of labour. At a meeting 
of the promoters of the Guild held, by permission of the officers, 
at the rooms of the Royal Society, on April 20, 1904, it was decided 
that the steps preliminary to the formation of the Guild should 
be taken by an organising committee, of which the following were 
appointed members, with power to add to their number: Lord Avebury, 
F.R.S., Prof. W. E. Ayrton, F.R.S., Sir G. S. Clarke, F.R.S., Captain E. 
W. Creak, R.N., C.B., F.R.S., Mr. Clive Cuthbertson, Dr. W. Garnett, 
Mr. Sidney Lee, Sir Norman Lockyer, F.R.S., Lady Lockyer, Mr. N. 
Macooll, Prof. Raphael Meldola, F.R.S., Prof. J. Perry, F.R.S., Sir 
Gilbert Parker, M.P., Sir William Ramsay, F.R.S., Dr. W. N. Shaw, 
F.R.8., Prof. S. P. Thompson, F.R.S., Dr. Augustus Waller, F.R.S., 
Sir Henry Trueman Wood. The organising committee has elected 
Sir Norman Lockyer president, Lord Avebury honorary treasurer, 
Lady Lockyer honorary assistant-treasurer and Mr. C. Cuthbertson, 
honorary secretary. It was resolved that life members of the Guild shall 
pay on admission two guineas, which includes a registration fee of 2s. 6d., 
and that annual subscribers shall pay on admission 5s., and in each sub- 
sequent year 2s. 6d. It was also resolved that donations may be accepted. 


The committee are now engaged in communicating with those corporate 
bodies and individuals whose support and sympathy are desired. A 
general committee will be appointed, which will subsequently select from 
among its members an executive committee for the management of the 
affairs of the Guild. The executive committee will meet from time to 
time as their chairman may direct, and will formulate such rules as 
experience may suggest for the approval of the general committee. The 
general committee will probably take power to appoint or approve local 
and special committees, which will act as branches of the Guild. 


Steam Engine Tests.—In a Paper read last Friday week before 
the Institution of Mechanical Engineers, Mr. E. G. Hiller 


announced the results of a set of elaborate tests undertaken 


with a view of determining the commercial and technical 
efficiency of a 1,200 H.P. horizontal compound steam engine 
installed about 12 months ago at the mills of the Bessbrook 
Spinning Co., Bessbrook, Armagh, by Messrs. J. and E. Wood. 
The Paper is of special value as it touches upon the question 
of the saving effected by re-heaters. Authorities are by no means 
agreed upon this point, and the present contribution with 
regard to the commercial value of re-heaters is, therefore, all 
the more interesting. The engine makes 65 revs. per min. and 
worked during the tests with steam at 155lb. per square inch and 
superheated to from 441*F. to 450°F. Unjacketed cylinders are 
used and a re-heater is fitted to raise the temperature of the low- 
pressure cylinder steam. For re-heating purposes steam is taken 
by a separate 3in. branch from the main steam pipe. Some of 
the principal dimensions of the re-heater, which is built oí 
mild steel, are: Diameter of outer shell, 3ft. 11in.; number of 
tubes, 101; internal diameter of tubes, 24in. ; heating surface 
exposed to heating steam, 600 sq. ft. Both the cylinders and 
the re-heater are covered with non-conducting material. 
During the tests the average indicated horse-power was 980, 
and the mean steam consumption, as determined by measuring 
the water fed into the boiler, was found to be 11:3lb. per 
indicated horse-power-hour. Results obtained without the 
re-heater in use showed that the consumption of steam was 
0-51lb. more than when the re-heater was employed. It is 
calculated therefrom, after making all due allowances, that the 
coal saving effected per year, assuming that the engine works 
with the same load as at the test, is about 67 tons. The engine 
was, however, designed for a load of 1,200 H.P. Calculated on 
this basis, the saving effected per year is about 85 tons. The 
price of coal at the mill is 16s. per ton, so that the annual 
saving will be about £70 with the load at 1,200 H.P. The 
cost of the re-heater over that of the usual connecting pipe 
between the cylinders, taking into aecount the extra cost of 
carriage and erection of the re-heater, is estimated by the 
makers at £226. The above savings, therefore, represent the 
annual return on the initial cost of 24 per cent. when the engine 
is working at 980 H.P., and of 30 per cent. when the engine is 
working at the power for which it is designed. Allowing 
124 per cent. for interest on the capital, depreciation of plant 
and attention, the respective annual savings are £25 and £40 
per annum. It is interesting to note the alteration in the 
distribution of power between the two cylinders with the 
re-heater in use and out of use. When the engine was work- 
ing with steam in the re-heater, the power in the high-pressure 
cylinder exceeded that in the low-pressure by about 17 H.P. 
On the subsequent test, with the re-heater out of use, the 
high-pressure cylinder developed about 103 H.P. more than the 
low-pressure cylinder, being about 44 H.P. increase on its 
previous load. Supposing the high-pressure cut off to remain 
the same with the re-heater as without the re-heater, then 
under the latter condition, owing to condensation, there is a 
less quantity of steam passing through the low-pressure cylinder 
and a lower power developed in that cylinder than with the 
re-heater. Thus one direct result of the use of the re-heater is 
a substantial increase in the available power of the engine. 
Assuming 2,800 working hours per year, with the engine 
developing 1,000 H.P., the running costs per indicated horse- 
power-hour are as follows :—Coal for engine and banking, 
2,000 tons at 16s., 0:1370d.; stokehole labour, 0°0103d. ; 
engine house and rope race labour, 0:0103d. ; oil and stores 
for all plant and rope race, 0:0094d.; upkeep and minor 
repairs and insurance, 0:0095d. Total, 0-1765d. The capital 
cost of the whole power plant, including a travelling crane but 
excluding the buildings, is given as £9,660, and nothing is 
paid for water. 
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THE NORTH-EASTERN RAILWAY AND CARVILLE POWER HOUSE. 
| (Continued from page 595.) 


Permanent Way.—The lines upon which electrically-propelled return. The construction is of a very substantial nature 
trains are now running have been divided up into sections as | owing to the heavy traffic with which it will have to deal. Up to 
shown by Fig. 19, the section switches being of the ordinary the present time only passenger trains are propelled elec- 
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Fia. 19.—DrzAGRAM SHOWING SECTIONING oF LINE. 


knife pattern, situated in the various signal cabins. Tele- | trically, but the company intend applying electric traction to 
phones connect the cabins together, and if a signalman desires | goods traffic, and have already built locomotives and motor 
to cut off current from any section he simply has to open the } fish vans for the purpose. As may be seen from Fig. 20, the 


Fic. 20.—SEcTIoN or TRACK. 


corresponding switch in his cabin and telephone through to 
the signalman in the cabin at the other end of the section to 
do the same. The section from Gosforth to Ponteland is new 


third-rail is fixed outside the running rails, and is only pro- 
tected by guard planks at stations, &c. ; the voltage is 600. 
The rail itself weighs 80lb. to the yard, is of Vignoles section 


; 
^ "a t 


Fic. 21.—LONGITUDINAL ELEVATION AND Cross SEcTION oF Track Barr, 


and is very nearly completed. Altogether, there are 37 miles | high-conductivity steel, and is supported by reconstructed 
of track, comprising single, double and four-line, equivalent | granite insulators carried on cast-iron pillars. On double track 
to about 82 miles of single track, all of which is equipped with | the live rails are fixed between the two pairs of running 
a single third-rail, the running rails being employed for the rails, but at certain places where this arrangement has not 
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been found convenient, they have been fixed on the outside. | general principles were given in The Electrician, Vol. LII., 
Owing to the fact that the third-rail has been fixed in the six- | p. 519. Mr. Wilson Worsdell, the chief mechanical engineer 
foot way it will, of course, be a matter of comparative ease to | to the company, designed the bodies of both the motor and 
rovide an insulated return should circumstances demand it. | trailer coaches and they were subsequently built by the 
Bonding of the third-rail has been carried out with a modified l 
form of the B.T.-H. crown rail bond, which is fixed by means 
of a steel core, shaped like a double-headed rivet, cast in the | 
terminal. The ends of the core project about zin. beyond the 
copper and it is slightly expanded at the middle, otherwise | 
being of a cylindrical form before fixing. Hydraulic pressure 
to the extent of about 20 tons per square inch is applied to | 
the ends of the core until they are flush with the copper. The 
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Fic. 22.— M &rHoD or SuaPENDING CABLES, SHOWING JoINT CovERING. (Soale 1:16.) Fie. 28.—CanBLEÉ CONNECTION TO TRHIRD RAIL. 
ends of the core being of hard steel and its middle part of | company at their York works. The trucks, of which there 
softer metal it is obvious that when pressure. is applied, con- are two four-wheeled bogies to each car, were built by the 
siderable expansion takes place within the hole in the rail. | Brush Company and supplied by the British Thomson- 
Thus, a very tight and satisfactory job results. Fig. 21 shows | Houston Co. There are two 150 H.P. motors to each motor 
the method of bonding the running rails, and with the exception 
of actual dimensions this illustration also shows the appear- 
ance of the third-rail bonding. When considering the subject 
of bonds for the running rails it was found that the existing 
fish-plates were unsuitable, as there was not sufficient space for 
the bonds to lie between them and the rails. It was, there- 
fore, necessary to replace them, and: a special design was got 
out by Mr. C. A. Harrison, engineer to the line. 

All low-tension cables are lead covered, mostly of 1 sq. in. 
section, laid solid. In certain cases, where there was not MARII S 
sufficient depth of ground for them to be laid solid the lead- e 
covered cables have been replaced by others protected by AA SHY 
armouring laid direct in the ground. Where neither of these VM AS HII 
methods has been feasible, the cables are suspended from the 
wall or along bridge girders in a similar manner to that adopted \\ E 
for high-tension conductors. The low-tension cables through- À 
out the system were supplied by Messrs. Callender’s. Con- | 
siderable time and thought was expended in devising a 
satisfactory method of attaching feeders to the third-rail and 
running rails, and Figs. 23 and 24 illustrate the device which 
was finally evolved. The cable is brought up through an iron 
pipe, on which is cast a flange as shown, and the insulation is 
stripped off for a few inches above the top of the pipe. The 
annular space between the cable and the interior of the pipe is 
filled with bitumen and a porcelain cap fitted on to the tup of 
the pipe. On the porcelain there is a brass cap into which the 
core of the cable is soldered, and the centre of this is covered 
by a small cap. Finally, the empty space above the bitumen 
is filled with hot compound, and the ends of four bonds are 
sweated into the lug, the other ends of the bonds being, of 
course, connected to the rail. The method of connecting return 
feeders to the running rails is similar to that just described, 
with the exception that the cable end is placed underground in 
a small cast-iron box, while those of the third-rail are several 
inches above ground. This enables a distinction to be made 
without the least trouble, and it will be seen that disconnec- : 
tion for testing or other purposes is a matter of ease. At Fie, 24.—CanLE Heap, ImsuLATOR AND Brass Cap. 
crossings, the running rails are cross connected by cables laid 
solid under the tracks, the terminals consisting of sleeves into 
which the cables and bonds are sweated. The sleeves are then 
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coach and both are carried on one truck, the other truck being 
simply a trailer. A feature deserving special attention is the 


buried in wooden boxes filled with compound. 


Rolling Stock.—There is practically no departure from 
standard practice in the design of the rolling-stock, and the 


arrangement which has been made for holding the collector 
shoe some 3in. off the third-rail when necessary. This is 
apparently the first time such an arrangement has been 
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employed on any third rail shoes in this country, and it is 
found to be of very great convenience in isolating a coach elec- 
trically in any case of emergency, such as a fault on a train line 
of any particular coach or when it becomes necessary for shuntin 

or other purposes to bridge a gap between a live section an 

a dead faulty section. It also affords a larger margin of clear- 
ance when the trains are being hauled over non-electrified lines. 
The shoes in use are comparatively light, but they do not alto- 
gether depend upon their own weight for making contact, as will 
be seen from Figs, 25 and 26. Two spiral springs are provided, 
which cause a downward thrust on a short vertical pivot bar, 


Fro. 25.—SHoe on Turn» Ral. 


and this bar also serves as a suspension link to hold the shoe 
in the lifted position. To lift the shoe a short wooden rod with 
a ferrule at one end is carried on the train, and when inserted 
into a hole in the vertical bar enables the motorman to give it an 
upward and outward movement and to engage its upper part 
in the hook seen in the top of the casting. This hook hasa free 
motion in a slot in order to prevent its fouling the top of the 
vertical bar during the ordinary operation of the shoe. 
A special feature in connection with the control equipment 
worthy of notice is the method of securing automatic 
acceleration. By means of this arrangement the rate of 
acceleration of the train is maintained constant until the 


Fic, 26.—SHor LIFTED. 


full multiple position of the controller is reached. Its opera- 
tion is extremely simple, the driver only being required to 
throw his power handle to full series or full multiple position 
as desired, and hold it in that position until he wishes to shut 
off current. The act of turning the power handle forward 
winds up a spring which drives the control cylinder forward 
at a uniform rate. To prevent the operating cylinder from 
moving too rapidly, its speed is regulated by a limiting device, 
and the rate of current input is regulated by a current relay 
in series with the motor circuit, which closes a local circuit, 
locking the master controller cylinder against movement until 
the accelerating current has fallen sufficiently to release the 


master control cylinder for the next notch. The motorman, 
in accelerating notch by notch, controls the train in exactly 
the same manner as with the ordinary manually operated 
master controller; the automatic feature, coming into operation 
only when the rate at which the operating handle is turned on, 
would allow more than the desired amount of current to pass 
through the motors if it were not limited. The entire train is 
synchronously controlled from the forward car, and the only 
current-limiting device in use on the train being under the 


Fic. 27.—B.T.-H. CONTROLLER. 


immediate supervision of the motorman, its derangement does 
not affect the proper handling of the train. Fig. 27 shows the 
controller as used on the North-Eastern Railway, and which 
was supplied by the British Thomson-Houston Co. 


(To be concluded.) 


ELECTRICALLY-OPERATED TEMPERLEY 
TRANSPORTERS. 


Attention has been repeatedly drawn in these columns to the 
advantages which electrically-operated transporting appliances 
possess over those operated by other means, and we propose giving 
a brief description of electrically-driven transporters installed in 
two electricity works by the Temperley Transporter Co. 

Fig. 1 represents a longitudinal section of the boiler house of the 
Hornsey Urban District Council's electricity works, which is fitted 
with a fixed horizontal transporter for delivering coal into the 
bunkers over the boilers from trucks on the railway siding. The 
transporter beam is bolted to the girders above the doorways and to 
light steel A frames on the bunkers. The portion of the beam 
projecting beyond the front wall of the building is supported by 
steel wire rope slings from a steel A frame and back stay as shown 
As constructed, the transporter beam, the A frame and back stay 
form a self-contained structure which is quite independent of the 
front wall of the building and the roof. On the beam runs a 
double-purchase traveller (Fig. 2), fitted with the automatic dump- 
ing fall block. Single-purchase travellers are fitted in other cases, 
and both types may be run at speeds sometimes exceeding 1,000ft. 
per minute. Standard sizes of double-purchase travellers made by 
the firm are able to handle 45 cwt. and 50 cwt. respectively, while 
the single-purchase type is employed for loads up to 80 cwt. 
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The double-purchase traveller is fitted with a bronze cam having 
a projecting tooth which engages with notches or stops on the under- 
side of the beam, thus locking the traveller to the beam while the 
load is being lifted or lowered. When the fall block carrying the 
load is lifted by the hoisting rope into the traveller an ingenious and 
automatic mechanism causes the suspender hooks to close in 
immediately securely supporting the fall block and load, and also 
causes the cam to rotate, thus unlocking the traveller from the stop 
on the beam. It may then be travelled along the beam in either 
direction by hauling in or paying out the hoisting rope. Travellers 
are arranged to run on either inclined or horizontal beams. On 
inclined beams the weight of the traveller with or without its load 


NS 


Fic. l.— SECTION THROUGH Borer House ar Hornsey ELECTRICITY STATION, 


causes it to run down the beam, and when the beam is horizontal 
an overhauling rope is attached to the traveller and connected to a 
set of counterbalance weights. After travelling along the beam to 
any desired position the traveller is locked to the beam at the will 
of the operator by reversing the engine. This action causes a toggle 
to rotate the cam, the tooth of which engages with the stop on the 
beam, securely locking the traveller to the beam and causing the 
suspender hooks to open out, permitting the fall block and load 
to be lowered, the speed of lowering being controlled by the brake. 
All operations— viz., lifting the load, transporting it along the beam, 


traveller; during the lifting of the load, therefore, it cannot be 
prematurely dumped. By duipie close to the ground breakage 
and dust are avoided. In cases where it is desired to weigh the 
material and to record the weights, a section of the beam is made to 
form the table of an automatic weighing machine. 

At the electricity works referred to, the plant had to be so 
arranged that any one of the six trucks standing on the railway 
siding could be unloaded without shunting, and for this purpose a 
narrow-gauge track parallel to the siding was provided, on which a 
trolley runs for bringing the full skips under the transporter beam. 
Only one labourer is employed to fill the skips from the trucks and 
hook them on to the transporter. 


CX | 
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A transporter similar in many respects to the one just described 
has been erected at the West Ham electric lighting and power 
station for discharging coal from lighters into the overhead bunkers 
in the boiler house. The beam, which is 816ft. long, is bolted to a 
steel tower erected near the river bank and to steel A-frames 
mounted on the coal bunkers, the portion overhanging the river 
and the span between the river and boiler house being supported 
by steel wire rope slings and stayed laterally by rigid steel bracing. 
The double-purchase traveller is fitted with the automatic dumping 
fall block. and carries automatic dumping skips of 50 cubic feet 


lowering and automatically dumping the skip—are effected by | capacity to contain about 25 cwt. of coal. The height of lift is 


Fig. 2.—DovBLE-PURCHASE OR FALLBLOCK TRAVELLER AND ROPE CARRIER. 


simply hauling in or paying out a single rope. Fig. 2 also shows 
one of the rope carriers, which are fitted to the beam at intervals of 
40ft. to 50ft. for supporting the hoisting rope. The traveller is fitted 
with a shuttle, which opens the rope carrier, permitting the traveller 
to pass through at very high speeds. 

If the matter being handled is carried in automatic dumping 
skips, as is the case in the plant shown in Fig. 1, the loaded 
skip is lowered to whatever level may be desired, and then, 
immediately on commencing to haul in the lifting rope, the 
mechanism in the fall block trips the latch of the skip, which at 
once dumps the load and returns empty to the starting point. The 
mechanism cannot act before the fall-block has entered and left the 


45ft. and horizontal travel 800ft. 

Power for operating the transporter is obtained 
from an electric motor driving through spur 
gearing on to a drum of large diameter, so as to 
enable the long length of operating rope, about 
890ft., to be coiled in one lap. The speed of 
lowering is controlled by means of a powerful 
band brake acting on a brake rim cast direct 
on the drum and operated by a foot lever. A 
section of the beam within the tower is arranged 
as an automatic weighing and_ recording 
machine, so that the coal can be weighed 
before being discharged into the coal bunkers. 
The driver is stationed on the platform of 


the tower and has entire control over lifting, travelling, weighing 
and upsetting the skip, discharging the coal into the bunkers and 
returning the empty skip to the vessel, an indicator being fitted to 
the engine to enable the driver to empty the coal into any desired 
bunker when he cannot see the loaded skips within the building. 
The electric motor is series wound, of the ventilated enclosed type, 
is mounted on the engine bed-plate, and is complete with crane 


type of controller and resistances. The particular engine illustrated 
in Fig. 3 lifts a load of 1 ton at 240ft. per minute and travels this load 
along the transporter beam at 600ft. per minute. Occasionally loads 
of 2 tons are lifted ataslowerspeed. The end thrust due to putting 
the drum into gear by the friction clutch is not transmitted to the 
side frames, but is taken up within the drum shaft itself by means of 
ball thrust bearings. 

Fig. 4 shows an electric crab or telpher with lifting and travelling 
gearing and fitted with an automatic grab of the single-chain type. 
These crabs generally have cast-steel side frames fitted with gun- 
metal bushed bearings for the various shafts. The drum, which 
may be grooved for either steel wire rope or chain, is driven through 
spur gearing by an electric motor bolted to the side frames. 
travelling wheels are coupled together and driven through spur or 
bevel gearing by the same motor, suitable clutch gear being provided 


| THE ELECTRICIAN, AUGUST 5, 1904. 638 
TM — ——— — —ů— ͤů — — ———— ͥ ͥ — — 
for putting either the drum or the travelling wheels into gear. | | | | 
Separate powerful band brakes are fitted to both the lifting drum and BOILER HOUSE ECONOMIES.* 
travelling gearing. The gear wheels have machine-cut teeth, and the 
pinion on the motor shaft is of phosphor bronze. The motor is series 
wound either of the totally or semi-enclosed type, complete with 
controller and resistances. Current is taken up by means of two Coal in some cases accounts for 50 per cent. of the total costs. 
hinged trolleys doc. on bare copper conductor wires carried | None of theitems which make up the total costs of production, with 
by insulators bracketed off the beam on which the crab runs. | the exception of coal, are capable of being materially reduced, as 
The controller handle, the clutch and brake levers are assembled | the economical limit has been reached ; any further reduction can 
within easy reach of the driver, who travels with the crab and | only be brought about by increased output. In a Paper read by 
is provided with a seat attached to the side frames; he has com- Mr. A. S. Giles, in January, 1904, before the Manchester Section 
of the Institution of Electrica] Engineers, Mr. 
[. D Ce er T —— — ——- - Giles published & table giving particulars of coal 
- | consumption, load-factor, &c. f The stations 
| there tabulated represent fairly well the best 
| practice now prevailing in this country, yet the 
particulars given are so widely divergent that it 
is difficult to account for them. For instance, 
non-condensing stations with moderate load- 
factor and low-priced slack consume 6°5lb. per 
unit generated, whereas there are condensing 
stations with similar-priced slack and higher 
load-factor consuming 10lb. and upwards. 

The great majority of stations burn bituminous 
slack, costing from 6s. to 12s. per ton delivered 
in the bunkers. Where the railway rate is high 
and smoke conditions stringent, Welsh coal is 
used; in a few cases where it is available, 
smudge or low-grade fuels are burned. This 
point is entirely settled by local conditions. 
Assuming bituminous slack is used, in a well- 
designed condensing station, with economisers 
and superheaters, and having a load factor of 
not less than 15 per cent., in the author’s cpinion, 
with the experience at present available, it ought 
not to exceed 5lb. This quantity of coal should 

cover all losses between the furnace and the 
pr --—- engine. Several private industrial plants are 
FEM now generating a unit of electricity with glb. of 
n iia soap iot S A cheap slack. No comparison, however, can be 
Fig. 3.—E.ectnic TRANSPORTER ENGINE. made between the coal consumption of private 
plants and public supply stations, the nature of 

supply being totally dissimilar, 
plete and exact control over all operations of lifting, travelling and Before this problem can be dealt with it is necessary to know 
lowering the load. where the losses are taking place; are they due to low boiler 
In the illustration the crab is shown carrying a grab, which is | efficiency, steam range losses, excessive steam consumption of 
used when handling coal or other material in bulk in cases where a | engines, or all three? To enable this to be ascertained it is neces- 
grab can be used with advantage in preference to hand-filled skips. | sary to have a rigid weekly analysis of units generated, together 
It is of the simplest type, is self-contained, requires no special | with coal and water vsed. In most works completed quite recently 
provision has been made for these measurements, and it is possible 
to have a daily analysis which enables a close check to be obtained 
and any discrepancies to be immediately looked into, A number of 
stations of earlier date are not so well provided in this respect. It 
is, however, possible for all to obtain the weekly consumption of 
coal, and thereby calculate the pounds of coal per unit generated. 
The measurement of water, unfortunately, is not such a simple 
| matter; in many cases where the supply is not obtained from the 
a town's mains it is not possible. Several stations have recently had 
water meters fixed ; in some cases to each boiler, and in others to 
the main feed ranges. The author has tried several types of meters 
fitted on the suction and on the delivery sides of the feed pumps, 
but found after a few weeks of constant running that water was 
passing without being recorded. In a large number of evaporation 
tests recently carried out by the author, meters have been dis- 
| carded and two measuring tanks used instead. Where a duplicate 
feed range is available, tests of this character are quite simple. If 
it is not possible to isolate an economiser for the purpose of a test, 
hot water from the economiser delivery can be run into one tank, 

. Whilst the other is being emptied and pumped into the boiler at 

. 190°F. to 200 F. | 


BY REGINALD S. DOWNE. 
(Borough Klectrical Engineer, Southport.) 
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THE EFFECT or OUTPUT AND LOAD-FACTOR. 


The effect of a bad-load-factor is more pronounced in the boiler- 
house than in the engine room. Diagram I. attached shows South- 
port curves of load-factor, output and pounds of coal per unit 
generated for the year 1908-4. According to Stromeyer :— 


Under ordinary working conditions the radiation from a boiler amounts 
to from 5 to 10 per cent. If we work a boiler only at half of its power 
Fic. 4.— ELECTRIC CRaB AND GRAB. the amount of radiation will still be the same, for the steam temperature 
is not altered, but the ratio of loss by radiation to heat put into the boiler 
is doubled. On the other hand,if & boiler is overworked, resulting, of 
course, in ine.liciency of the heating surface, the relative loss by radiation 
is very much reduced. 


| 
| 
| 
| 
| 
| 


adjustment or balance gear, and the loading and discharging is 
entirely automatic, the method of working being as follows :—The 
open grab is lowered on to the heap, and when the driver starts to 
lift the blades close and the grab is filled, lifted and transported | ——-————— — —————————————————— 
along the beam to the point of discharge. On lowering to the |  * Abstractof a Paper read before the Incorporated Municipal Electrical 
required beight the grab is opened and the contents discharged by the | Association. 

tripping of a lever. The tripping gear can be fixed at any height. | t The Electrician, Vol. LII., p. 531. 
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From this it appears conclusive that the number of boilers under 
steam should be lon to the minimum possible, and some method of 
assisted draught fitted to help us over the peak of the load. The 
author thinks it will be admitted that with the class of slack usually 
burnt, under natural draught, the boiler duty is much lower than 
the maximum; in many cases the number of boilers under steam 
could be reduced 25 per cent. The station with which the author 
is connected has Lancashire boilers, and the coal required for light- 
ing and banking fires has been found in the winter months to 
amount to between 5 and 7 per cent. of the coal consumed. There 
was a difference of 2 per cent. in economy between banking fires on 
the 8ft. 6in. boilers, and allowing fires to die out on the 7ft. boilers, 


Pounds of Coal per Unit Generated. 


April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. 
DIAORAu 1.—RELATION BETWEEN Coat, OUTPUT, AND Loap-Facror. 


and vice versa. A considerable amount of coal may be saved by 
finding out what banking conditions are most suited to the boilers 
at different periods of the year. 


Bonus SysTEM FOR FIREMEN. 

In a test quoted by Mr. Bryan Donkin, four good stokers were put 
to fire the same boiler—a two-flued 80ft. Lancashire—under the 
same conditions. There was a difference between the most and 
least expert of 28 per cent. in capacity and 18 per cent. in economy, 
& saving of £7 to £8 per week, with coal at 10s. per ton. All raw 
material from which there is no valuable by-product passes through 
the hands of the fireman. Asa rule he does his best—z.e., with a 
fluctuating load, he draws a fairly straight line on & recording steam 
pressure chart. He knows that the less coal he throws on the less 
manual labour he is called upon to perform; he may also have a 
conscientious idea that by economising coal he is husbanding the 
national resources. Generally speaking, beyond that he has no 
incentive to economy, and, provided he keeps a steady head of 
steam, is not interfered with. The man who actually burns the 
coal is the one who can effect the economies. 


p 


Pounds of Coal per Unit Ger 
an 
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April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. 
Dion 2.— Box us SYSTEM FoR FiBEMEN. 


When the managing engineer has convinced himself that there 
are no leakages through the brickwork, when the dampers are 
easily accessible, draught gauges have been fitted to the chimney 
and each boiler, and a CO, recorder has been fixed, he has done all 
that can possibly be foreseen, and the rest must naturally be left to 
the leading firemen. A pecuniary incentive is a great help towards 
reducing the coal bill. If a central station has not reached what it 
considers its minimum coal consumption, it is worth while paying 
at least 28. to save 20s. worth of coal, which it could not otherwise 
do. It would be interesting to know what results have been 
obtained by this means. At Southport a coal bonus has been 
recently introduced, and the following particulars have been added, 
as they may be of interest to the members :— 

The present contract price of coal is 7s. per ton, delivered in the 
bunkers. 

The approximate number of units generated per annum = 2,327,600. 

The average number of units generated per week = 44,800. 

A saving of one-tenth of a pound of coal per unit generated on the 
averaged weekly output = 4,4801b. — 2 tons, worth 14s. 

Per month of four weeks = £2. 16s. 

The bonus is divided amongst the four leading firemen and is dis- 
tributed monthly. 


It has been fixed at 1s. per week per fireman for each tenth of a pound 
of coal saved —i.e., for every 56s. worth of coal saved, 16s. or 28-5 per 
cent. is given as bonus. 

The pounds of coal below which a bonus is given has been fixed 
for the next financial year at 6:5lb. for the summer months and 
5°5lb. for the winter months. If we have to pay more for our coal 
the saving per ton is proportionately greater. Diagram 2 shows 
the bonus lins at present fixed, and the pounds of coal consumed for 
each month during the past three financial years, the load-factors 
being 14:22, 15:81 and 14:49 respectively. 


SUPERHEATING. 


No practical difficulties are experienced by using a moderate 
superheat up to 500°F. The saving in coal and steam may amount 
to between 10 and 20 per cent., and is greater where the engines 
are working under uneconomical conditions, and where a steam 
ring is in use, or the steam ranges are inordinately long. A super- 
heater attached to a boiler may abstract 10 per cent. of the heat in 
the flue gases, and reduce the efficiency of the boiler by this amount; 
as this 10 per cent. extra heat in the steam may reduce the 
engine losses by 20 per cent., the net gain is very great and alone 
would warrant adoption. The saving in steam is greater than the 
saving in coal, due to fuel being required to obtain the superheat. 
Many stations are now working with superheaters in tide flues 
which only increase the temperature some 50°F.; the gain in 
economy though great could be increased a further 5 per cent. by 
raising the superheat an additional 50°F. at the engine. 

The author has superheaters fitted in the downtakes of all his 
Lancashire boilers, and has been able, by adding firebrick com 
bustion chambers, to raise the temperafure of the steam leaving the 
superheaters from 80°F. to 150 F. Superheaters fitted in tb is way 
give a fairly constant degree of superheat, and require practically 
no attention. A consideration of the various types of superheaters 
is outside the scope of this Paper, but the author is of opinion that 
where a high superheat of constant temperature is required (as in 
pure turbine stations), separately-fired superheaters would be 
preferable. 3 

The following figures were obtained at Southport on two eight- 
hour tests carried out on a 250 I. H. P. horizontal Musgrave-Corliss 
condensing engine, supplied with steam from a ft. by 28ft. hand- 
fired Lancashire boiler, with and without a Musgrave superheater :— 


Without | With [Saving per cent. 
E superheater. | superheater. superheater 
‘ — — — — — | — — — — 
Water per 1. H. P. per hour, lbs.) 1630 13°58 \ 17 
Water per unit, lbs. ......... 29-27 24:24 jJ 
Coal per r.H.P. per hour, Ibs 1:89 1:60 \ 16 
Coal per unit, lbs .......... 8:40 2:56 J 


Average superheat at engine 85°F. 


At the time of this test a ring steam range was in use, which has 
since been discarded; a similar test, if taken to-day, would not show 
quite the same saving. 


MECHANICAL STOKING AND FORCED DRAUGHT. 

Mr. Giles’ table, referred to above, does not show that stations 
mechanically fired are more economical than those hand fired. In 
a large power house having modern coal handling plant, mechanical 
stokers undoubtedly save labour, and where the load-factor is high 
give economical results. In the class of station under consideration 
viz., that having a total plant capacity not exceeding from 4,000 I. H. P. 
to 5,000 r.B.P., mechanical stokers are usually employed to enable 
bituminous coal to be burned with a minimum of smoke. Where 
the coal has to be thrown into the hoppers by hand there is no 
saving in labour, and it is doubtful whether any economy can be 
shown over hand firing when the interest, repairs and cost of run- 
ning are taken into account, while on the other hand there may be 
obvious disadvantages. Many types of stokers require steam for 
cooling the bars, and in one station where this was tested it 
amounted to as much as 11°5 per cent., but this was afterwards 
reduced to 8 per cent. At sea, where the conditions do not lend 
themselves to mechanical stoking, good results are unquestionably 
obtained by hand firing. 

A chimney is a rough-and-ready way of inducing the air to flow 
into the furnaces with sufficient velocity to cause the fuel to burn. 
It has the merit of being absolutely reliable and the upkeep is nil. 
Energy must be expended in bringing the air to the coal, but as a 
chimney may require 20 per cent. of the heat units in the coal, this 
work may be carried out much more efficiently by other means. 
The apparent advantages of forced draught are :—(1) The steaming 
power may be increased -80 to 40 per cent. without injury. (2) 
Higher temperature of combustion, giving a higher evaporative 
effect forthe fuel. (8) Air supply under control. Stromeyer, in his 
Memorandum (1902), states :— 

Perfect combustion is of far more importance, both as icgards the 
efficiency of a boiler and the power to be got out of it, than is, within 
limits, either the amount of heating surface or its arrangement. 
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The furnaces usually fitted by boiler makers are only suitable for 
burning anthracite coal or coke. As the majority of boilers burn 
bituminous coal, the efficiencies are extremely low, but could be 
raised if the furnaces were designed to suit the class of fuel burned. 
In a coal containing over 10 per cent. of volatile hydrocarbon, a 
high temperature in the combustion chamber (approx. 1, 100 F.) 
is absolutely necessary for combustion. In most furnaces, when 
the gases have distilled they immediately come in contact with 
water-cooled plates, and are reduced in temperature before com- 
bustion takes place. Until the temperature of combustion is raised 
sufficiently high, the thermal efficiencies of boilers burning this 
class of fuel will remain in the neighbourhood of 50 per cent. 


FUEL ANALYSIS. 


It is essential that the quality of the coal used should not be 
frequently changed, otherwise firemen cannot obtain the best results. 
Some engineers argue that by buying the cheapest slack obtainable 
in the district, any deviation from the contract must be in their 
favour, but this method of procedure cannot always be recom- 
mended. Calorimeter tests of small quantities of coal, although 
fairly comparative, are not of much commercial value, because the 
thermal value of bituminous fuel is augmented by the hydrocarbons, 
& large proportion of which escape up the chimney without parti 
with their heat. The calorific value of some soft bituminous 8 
is equal to that of hard South Wales coals, but in practice the 
evaporation is much lower. If we obtain the percentage of 
moisture under similar weather conditions by drying a known 
weight of slack, and also ascertain the percentage of ash, it is 
possible to keep a reasonable check on the deliveries. In the 
author's opinion evaporation tests made under similar oonditions 
give the best practical results. Where a contract is placed with a 
colliery, fewer deviations in quality are to be expected than where 
supplies are obtained from a coal merchant or colliery agent ; where 
the colliery works only one seam of coal tbe conditions are even 
more favourable. Southport has placed a contract with the nearest 
coner under the latter conditions, and the following two testa 
carried out by Mr. J. B. C. Kershaw, F. I. C., on samples delivered 
over six weeks show the qualities to be practically identical. 


Tests made on Sample after Drying. 


FP. d XT: d —MM——M 
75 7 33 28 6 
Description of sample. Sg E * XE FE 343 3 
8 8 o d 
S8 E ES Seals" ais 2 
Bickerstaffe slack “A” ...... 8:48| 11:00 | 68:60 | 31°40 | 57:60 | 13,879 
i o 7:13, 10°85 | 67°85 | 32-65 | 56-50 13,848 


ANALYSIS OF FLUE GASES. 


For a complete analysis of the exit gases from a boiler it is neces- 
sary to know their chemical constituents, temperature and draught. 
This information enables the engineer to reduce the loss up the 
chimney to a minimum; apparatus for carrying out these tests is 
now available. To obtain the greatest boiler efficiency, the excess 
of air must be kept as low as possible, and this can only be ascer- 
tained by individual tests, and depends upon the quality of coal and 
the draught available. Every pound of air which passes through the 
boiler in excess of the theoretical quantity represents a dead loss, 
as this air has to be heated up from the temperature of the atmo- 
sphere to the temperature of the exit gases. To obtain perfect 
combustion of the fuel, as much oxygen as possible should combine 
with the carbon to produce carbonic acid. For practical purposes 
the amount of carbonic acid produced is an index to the state of 
combustion. Under theoretical conditions, without excess air, 19 per 
cent. CO, would be produced, but in everyday work one might with 
reasonable attention obtain 12 per cent. CO, with an exit tempera- 
ture of 600°F. The difference between 8 and 12 per cent. CO, 
represents a loss of 8:5 per cent. of the fuel burned. 

any works have recently fitted up recording apparatus to 
ascertain this percentage, and in most cases the results have been 
eminently satisfactory and have well justified the outlay. This 
arrangement for analysing the gases is more convenient than the 
"snap" method, and the readings are for all practical purposes 
correct, but can be checked by direct analysis. It is possible to 
connect the apparatus to each boiler in turn, and by reducing the 
air leakages, altering the thickness of fires, &c., to raise the average 
percentage of CO, considerably. Without some apparatus of this 
character it is not possible to keep a close watch on air leakages. 
Most boilers are surrounded by a quantity of brickwork which is 
notoriously porous, and, as this brickwork is subjected to great 
changes of temperature, the air leakage becomes excessive unless it 
is receiving constant attention. Air leakages, being inwards, are of 
an insidious character, as they do not show themselves, but have to 
be searched for. 

When boilers are shut down under natural draught there is 
always considerable air leakage into the main flue, even when the 
dampers are closed. Sliding dampers require to be an easy fit in 


their frames, but in most cases this is overdone; an improvement 
on the usual type of damper might be easily fitted. The brickwork 
round damper frames is difficult to inspect; generally on being 
opened up it is found to pass cold air at every joint. This air has a 
considerable cooling effect on the gases; it decreases the draught 
and lowers the economizer efficiency. To what extent this cooling 
is possible is shown by the following figures taken by the author 
from a range of six Lancashire boilers, No. 6 being nearest to the 
economisers. 
Boilers Nos. 5 and 6 under steam. 
Temperature of exit gases taken in side flues at a point 12in. on 
boiler side of dampers— 
Average temperature of exit gases EERTE — 
in centre of main flue 
opposite No. 6 boiler 814°F. 
of gases entering economiser...... 496'F. 
n m „ leaving economisers...... 291°F. 


The stream of cold air leaking past the four standing boilers 
passing up the centre of the main flue, and mixing with the hot 
gases from Nos. 5 and 6 boilers, reduced their temperature 233deg. 
in 10ft. of flue. The fall in temperature through the economisers 
was only 205deg. If it is not possible to prevent these air leakages 
at the dampers, on shutting a boiler down for any length of time, 
it is advisable to brick up the furnaces. 

The author has had one form of CO, recording apparatus fitted in 
his boiler house for the past eight months, and has found it extremely 
useful. When first installed it was impossible to get more than 
from 2 to 8 per cent. CO, from certain boilers; on tests he has 
since obtained 15 to 16 per cent. as a maximum, but the average 
daily running works out about 10 per cent. Two boilers, even after 
the brickwork had been thoroughly overhauled, would not give more 
than 8 per cent. CO, On further investigation being made, it was 
found that there was an opening at the back dead plates, just 
behind the bridges, measuring 80in. by 8in. This was a drastic 
remedy of the boilermakers for smokeless combustion. On bricking 
up these openings the CO, was equal to that given by the other 
boilers, and they naturally gave a better duty. 
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AUXILIARY PLANT. 


Mechanical stokers, economiser scrapers, coal elevators and ash 
conveyors are now generally electrically driven Most stations, 
however, still have steam feed pumps which are notoriously 
inefficient, and may require from 24 to 81 per cent. of the steam 
generated. With a careful subdivision of electrically-driven feed 
pumps this may be reduced to lj per cent. The first cost of the 
pumps is greater, but after meeting all charges there is a distinct 
saving, and they are as reliable as any other typeof feed pump. It 
is, however, advisable to have a steam pump as stand-by in the 
event of any local or other failure of the supply. 


FEED WATER PURIFICANON AND HEATING. 


An exhaustive Paper, entitled An Inquiry into the Working of 
Various Water Softeners," by Mr. C. Stromeyer and Mr. W. C. 
Baron, was recently read before the Institution of Mechanical 
Engineers, dealing with the different impurities to be found in feed 
water and their effects on boilers, and the various types of softening 
and purifying apparatus at present to be found in the market. It 
is therein stated that— 

Scale does not materially reduce the efficienc : 
seriously increases its wear and tear, whereby its life is considerably 
reduced; it also endangers the safety of boilers. The same remarks 
apply to coatings of grease due to teed the boiler with water contain- 
ing condensed steam from the engine. It is highly desirable to remove 
every trace of grease from the feed-water. This cannot be done by filters, 
the only efficient method is to add mineral matter in solution to the 
condensed-water and then to cause precipitation by chemical means. 

In every case where water is treated it should be done externally 
before entering the boiler. For economical 55 boiler should 
be clean inside and out, because the transmission of heat is rendered 
easier and the evaporation is inerensed. 

The temperature to which the feed water can be raised has & 
decided bearing on the subject, as the economy resulting from 
raising feed water from 150°F. to 250" F. is 10 per cent. 


of a boiler, but it 


PREVENTION OF RADIATION. 


When the boilers and piping have been covered with the most 
suitable material, it is necessary to have it periodically examined 
and repaired, as it is usually of & perishable nature. Where it is 
enclosed in a metallic envelope much waste may be caused if there 
is contact between the piping and the shield, which may be at 
nearly the temperature of ike steam. Condensation may be reduced 
one-half if the valve-bodies and flanges are covered. The joint itself 
may be left exposed, but with superheated steam there is little 
trouble from leaky joints if the ranges are well drained. 


CONCLUSIONS, 
Perfect combustion of fuel cannot be obtained in any form of 


| boiler, but it ought to be possible to considerably raise the low 
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thermal efficiencies at which most of them are working at the 
resent time. What engineers are seeking is the properly-constructed 
K aac, suitable for the particular class of slack to be burnt. 

The author has carried out a large number of evaporation tests at 
different rates of combustion, and with different forms of combustion 
chambers, on hand-fired 7ft. by 28ft. Lancashire boilers. The 
evaporation per pound of coal from and at 212°F. varied from 6°62lb 
to 7'171b. Coal burnt per square foot from 88]b. to 171b. Evapora- 
tion from 6, 250lb. of water per hour to 3, 900lb. and the superheat 
from 151°F. to 80°F. 

One boiler is fitted with steam blowers. On test 5, 400lb. of water 

r hour was evaporated. After deducting the steam taken by the 

lowers, the evaporation per pound of coal was only 6'21lb. On a 
special test it was found that the steam jets when giving a draught 
equal to gin. in the ash pits required 340lb. of steam per hour, equal 
to 6 per cent. of. the steam generated. The fine ash made by the 
ordinary furnaces, amounting to 3 per cent. of the coal burned, 
approximately 200 tons per annum, is dealt with by this boiler ; it 
was found to have an evaporation value equal to one-half that of the 


Under the conditions stated, in Southport they obtained an avera 
evaporation of 71b. of water per pound of coal, having a 910 
value of 18,800 B. Th. U. Their average combined boiler superheater 
efficiency, therefore, is only 52 per cent. 


e 
c 


DISCUSSION. 


Mr. F. A. NEWINGTON (Edinburgh) said he did not think there 
should be any difficulty at all in measuring both coal &nd water accu- 
rately. He had used Kennedy water meters for 15 or 16 years, and 
any troubles that had arisen with them were quite mechanical. He 
had started a bonus system in a London supply station some 10 or 12 
years ago, but it did not apply only to the firemen. It applied to the 
whole of the station, because the men in the engine room could 
effect economies equally with the firemen. But he did not think the 
system had much result. The men took care at first, but, perhaps, as 

e bonus was reduced this disheartened them. On the question of 
superheating, he said that moderate superheating should give 10 per cent., 
but he was afraid it did not. In Edinburgh there was one station with 
about 50 to 70deg. superheat, and another with no superheating at all. 
The pounds of coal for the year for the superheating station was 6:25 and 
at the other it was 6°34. Both stations were more or less the same size. 
The author must have been lucky in his firemen at Southport. In 
Edinburgh, firemen were the most careless and almost the most sense- 
less class of men he had to deal with. As regards mechanical stokers 
versus hand firing, he had almost entirely mechanical stoking. The mainte- 
nance of a mechanical stoker was its main drawback. If the coal were 
burned at a high rate per square foot of grate surface—anywhere from 301b. 
to 40lb.— the mere upkeep was enormous, chiefly in firebars. More than 
half the cost went in these. The maintenance of his stokers worked 
out at 6:68d. per ton of coal burned. This seemed an enormous 
sum, and he expected to reduce this by about half by redesigning 
the stoker. This figure was equivalent to 0°019d. per unit generated. 
The wages of firemen, trimmers and cleaners was 8:68d. per ton of coal, 
equivalent to 0:024d. per unit generated. He hoped that members with 
figures as to hand firing would compare them with these. He thought it 
hardly fair for the author to compare mechanical stoking on board ship 
with an electric supply station. Un a ship there was a perfectly steady 
load for 24 hours, and the conditions were entirely different. Moreover, 
they could make as much smoke as they liked. The smoke question was 
a difficult one. North countiy or Scotch coal could hardly be used with- 
out mechanical stokers. In fact, he had some difficulty in preventing 
smoke with them. He was in a large power house at the beginning of 
the year, and saw some mysterious signals being given, such as “ Black 
No. 1" and Brown No. 2," &., and on making inquiries he found there 
was & man stationed on the roof of each boiler house during the whole of 
the hours of daylight signalling down to the boiler house the condition of 
the chimneys. There ought to be some automatic means for recording 
smoke. He had been experimenting in that direction for some time, and 
if he were successful in his efforts he would have much pleasure in com- 
municating the apparatus to the Association. He did not think the 
author would save the 20 per cent. referred to by the use of induced 
draught. He could not reduce the temperature of the gases altogether, 
and if he did it to any considerable extent it would be at the expense of 
a large capital expenditure, which, with cheap coal, would not pay. With 
a Lancashire or marine-type boiler 30 or 40 per cent. increased capacity 
could not be obtained without injury to the boiler. A dry-back marine-type 
boiler gave considerable trouble at the back ends of the tubes if they were 
forced. He preferred a chimney of considerable height to induce draught. 
He had both, but he found the chimney much more suitable and more 
easily regulated. It was a very easy thing for the fireman to have too 
much draught. With induced draught they very often forgot to shut 
down the fan when they shut down some of the boilers, and then there 
was trouble with the back ends of the remaining boilers. He thought 
automatic recorders were extremely ingenious and useful, although he 
had had one in use for some time and had not got any apparent economies 
ftom it. Ona battery of 20 boilers, however, 10 to 20 recorders would 
be required, and they were expensive. He thought motor-driven pumps 
were considerably more efficient than steam pumps, but he had had a 
great deal of trouble with the gearing. Up to the present he had found 
nothing that would run well and quietly. 

Mr. C. E. STROMEYER (Manchester Steam Users’ Association) hoped 
that there would be further Papers of this character, giving details of the 


actual working of boilers, not only during short periods, but during 24 
hours and perhaps for a whole week. It was only by this means that 
they could find out what was wasted during the hours that a boiler was 
idle. This would help to find out whether it was more profitable to bank 
fires or re-light them. Mechanical stokers had to be kept in the best of 
repair in order to be efficient. With hand stoking he thought the bonus 
system could be worked to advantage. The systems he had heard of 
were that the firemen got & real bonus paid to them every week. 
According to the scale in the Paper, they would only get it once or 
twice a year. Then they must also remember that firemen were always 
getting a bonus of 1s. per ton of coal from the collieries, and it was there- 
fore eminently to the advantage of the firemen to burn more coal. Thus, 
if a bonus was introduced, it must have a stronger effect than the one 
given by the colleries. One bonus system was that £2 was always 
reserved. No one had a bonus until after there was £2 to his credit, and 
any fines for emitting smoke were paid out of this reserve. He under- 
stood it was very effective. One point with hand-firing was that two 
firemen could fire into & door at once, so as not to have the door open so 
long. With one fireman the operation of putting in a cwt. of coal meant 
a considerable amount of time, especially if the dampers were not 
lowered. This meant an enormous quantity of air rushing into the 
furnace and doing a large amount of harm. He thought the advantages 
of induced draught were exemplified by the fact that one of the largest 
Sheffield steel firms had introduced a system of their own which was 
working very successfully. They were replacing all their Lancashire 
boilers with others of the marine type, and they were working them very 
hard and were very well satisfied. The real marine boiler was capable 
of being forced enormously ; 40lb. per square foot of grate area could 
be burned when necessary. Lancashire boilers would not stand this. 
With the real “express” boilers, such as were employed on torpedo 
boats, steam could be got up in 20 minutes from cold water, and the 
boiler could stand idle for months. He suggested their use in connec- 
tion with electricity works. 

Mr. S. E. FEDDEN (Sheffield) thought Mr. Newington had been 
rather hard on the firemen. He did not think he had a special brand in 
Sheffield, but they certainly seemed to be better than those in Scotland. 
The author gave the coal per indicated horse-power per hour at 1:891b. 
This worked out at 3°4lb. per unit which made the combined efficiency of 
the plant very bad indeed. He rather wondered if these figures were 
correct. The author asked for information with regard to mechanical 
stoking, and he did not think he could do better than tell him what had 
been done with the marine-type wet boilers in Sheffield at the Sheaf-street 
station. Four or five years ago these boilers were hand fired and they 
evaporated about 11,0001b. of steam per hour from and at 212deg. The 
efficiency was well below 70 per cent., and a great deal of trouble was 
experienced from leaky tubes, cracked plates and all that sort of thing, 
through letting in cold air. Mechanical stokers were then fitted and the 
evaporation of the boilers went up to 15,6301b. per hour and the efficiency 
on an official test came out to 73 2 per cent. Since then he had added an 
arrangement for bringing the hot air from the back of the boilers through 
the hollow bars of the Bennis stokers. By bringing the hot air to these 
bars at about 319deg. the evaporation of the boilers went up to 17,6521b. 
per hour, and on one test he got an evaporation of 18,312lb. per hour 
with an efficiency of 79 per cent. He burnt on that particular test 
47-3lb, of coal per square foot. The best test he got was when he burnt 
39lb. with an efficiency of 80 per cent. With regard to the question of 
the steam used with mechanical stokers he found that for the fans and 
the fire bars it was 3:5 per cent. of the total evaporation of the boiler. He 
had evaporated from lb. to 94lb. per pound of coal. 

i Mr. DRUITT HALPIN, speaking on the 

Ü question of the leakage of air, said that the 

IPEA most complete set of experiments which he 

knew of were made at the Frankfort Exhi- 
bition 10 or 12 years ago, when tests were 
made upon the whole battery of boilers there. 
The results he showed in the table opposite. 
The theoretical quantity of air required was 
given in the first place and the other columns 
showed what an enormous quantity of air 
there was leaking through the brickwork. 
He had once been told of a remarkable ex- 
periment that could be made with an ordi- 
nary building brick. He got a tin tube about 
lin. diameter and 2in. long, and on one end 
of it a funnel was placed. An arrangement 
of this description was placed on either side 
of the brick, and by blowing into one side 
it was possible to put out a candle on the 
other side. He had put the results of the 
tests at the Frankfort exhibition in the form 
of a diagram. All the boilers except a few 
were water-tube boilers, and it showed how 
gradually the efficiency dropped according 
to the excess of air that was present. He 
had adopted an exceedingly simple and 
cheap system for getting rid of damper loss 
through air leakage. This loss was occa- 
sioned from the manner in which dampers 
were ordinarily set. The arrangement was 
shown in the accompanying sketch. He could 
not possibly agree with the following state- 
mament in the Paper: — It is a generally 
accepted fact that no economy can be obtained by raising the temperature 
of feed water except by heat which would otherwise be wasted." This 
had been a very prevalent opinion in the past, but when the fact was 
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Results of Boiler Trials made at the Exhibition at Frankfort-on-Main, 1891. 
VIL | I. VL | mw. v. III. II. 
Air „ B „ e | 3 Klett & Co., pid & He ut & FA beum 
n erm ow) excet.  excct " Heine" ', Deu ich „ bush, vertical 15 Fic ym horizontal 
Cornish. | Cornish ^" Imultitubular. D | e Field.” 
Heating gurfab ..... . 34. fl. 6460 | 6460 7420 | L6500 1,6150 1,690-0 1,310-0 
Grate area (E E o O o l E „eee „eee „eee „ess @eeeoese 9 15°5 | 15:5 22:6 31:2 33-0 33:9 25:1 
Duration of test ................ me... hours 20:0 | 19:7 18-2 19:8 19:95 17:48 18:6 
Coal per hour per sq. ft. of grate....... . . . Ibs. 15:94 | 23:5 12-5 i 18:8 15:6 20:9 21:2 
Do. do. heating surface ............. . . Ibs. 0:385 0:588 0:882 | 0 375 0˙320 0°412 0:825 
=a pri SER CCC per cent. 6:34 | 125 on ! 4:185 1:06 6:59 5:92 
Fuel still in as 89-35 | 41 3: | 38:05 38°05 28-74 38-65 
Water per hour per 8q. ft. ‘of heating surface . Ibs. 3°56 5:08 331 2:98 2:71 3:38 | 3:00 
Temperature of feed water . deg. F. 67:4 | 64-0 573 | 59:0 63-75 56:5 700 
Steam 5 e per sd 2 5 | 18 1 | uh Hs 11 91 
temperature e F. E | 54 : 2: ) ; 
Power in l...... „„ é q B. Th. U. 13,500 13,560 13,775 13,862 13,785 15,522 13,693 
Thermal units taken up in steam ...... per cent. 79:21 | 73°42 73°34 69:97 70:95 69-91 62-00 
Do. lost in ashes .......... jaws 5 2:25 | 3:56 3:11 1:70 0:60 2-03 2-40 
Do. do. chimney gases ............ $s 13:52 | 16:07 17.73 17°71 20°82 22:62 21:96 
Do. do. radiation and unaccounted for „, 5:02 6:95 582 | 10:61 7:63 5:44 13:64 
Thermal efficiency of boiler x lbs. steam per hour | | 
per sq. in. heating surface = coeflicient 282-0 ' 3730 242 75 208-50 192:30 232-80 186-00 
Temperature of chimney gases .......... deg. F. 550:0 |, 5995 5070 588:8 545:5 622-0 596-0 
Difference chimney gases and steam...... 195:5 247:1 1520 228:0 203-0 276:0 252-2 
Necessary air per lb. coal, theoretical ... “cubic ft. 132:4 | 132:88 35 135:93 135-13 132:56 134:32 
Actual air behind bridge.............. 161:10 166˙25 219-2 229:48 247°4 219:2 215-63 
Excess, theoretical.................... per cent. 22:0 | 25-0 62-0 69-0 83-0 65:0 61:0 
Actual air at end of boiler ............cubic ft. 194:6 |j 2110 228:3 263:6 | 29641 300:2 361:5 
Excess over theoretical............. .. per cent. 47:0 | 59:0 717-0 94-0 96-0 127:0 | 1690 
Boiler setting surface capable of air leakage sq. ft. 344°5 | 8445 290-7 366:0 376:8 624:4 685:2 
Air per second per sq. in. leakage surface leaking | | | 
through setting cubic ft. 0:0065 | 0:01332 0:0052 | 0:01528 0:0065 0:0247 0-3380 
Chimney draugh ee. in. 0-268 | 0:339 | 0-20 0:44 0:271 0:34 0-339 
Actual evaporation .. Vana NE. qs cR DB 9:266 — 8:620 8:692 8:346 8:488 8:129 1:406 
- » 0—100°C. ote ee i4 9:355 ` 8:696 | 8:820 | 8-470 | 8:540 8:240 T414 
„ from and at 2127. E 1097 1020 10:29 988 10.05 9:62  ! 8:77 
N Coal per E per Sq. dn. U Heat Lost in bor . . ? 4 > > TCI. 
NN $ . ne in mind that the economy produced by an inerease in the tem- 
— Heating Surface. Chimney. perature of feed water, either by exhaust steam heaters or economisers, 
Water per Hour per Sq. In. DI lost in was very much greater than the theoretical amount, this paragraph 
Heating Surface. Ashes ought to be criticised. About a year ago Mr. Hamilton read a Paper before 
8 ; the local engineers’ society in Belfast, in which he referred to some 
d Heat Lost in ° 
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experiments which threw a good deal of light upon some old experiments 


which were described before the Institution of Civil Engineers in 1872 by 
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Air admitted over quantity required theoretically for Combustion. 


Sir William Anderson. It was shown that the rate of heat transmission, 
say, below 200 and above 212deg. per hour per square foot, was about 
two and a-half times as much in one case as in the other, and Sir 
Frederick Bramwell in the discussion gave a series of four experiments 
at different temperatures in which these figures were fully borne out. 
Therefore, live steam heating had enormous advantages. Some of the 
results that could be got from it were perfectly marvellous. 

Mr. COLLEY (Messrs. Babcock and Wilcox) thought that the bonus 


scheme was a good one, but the men should have a means of seeing what 


they were doing. In this respect the CO» recorders were particularly 
valuable. If the men could have a rapid diagram before them showing 
them what they were doing from hour to hour far greater attention would 
be paid. The good firemen would then look after the bad ones, and by 
this means the work of the superintending engineer would be greatly 
reduced. But if the bonus line were fixed too high, so that it was aniy 
exceptionally that they got any money out of it, the firemen did not thin 

it worth while troubling much, With regard to the following paragraph 
in the Paper: A superheater attached to a boiler may abstract 10 per 


R 


638 


THE ELECTRICIAN, AUGUST 5, 1904. 


cent. of the heat in the flue gases and reduce the efficiency of the boiler 
by this amount," he did not understand the expression “and reduce the 
efficiency of the boiler by this amount." It seemed to him to be wrong. 
Under certain conditions, when a certain quantity of coal was burned 
in a boiler a certain efficiency was obtained. If a superheater was 
contained in the boiler the efficiency of the boiler plus that of the super- 
heater was always higher than that of the boiler by itself. The principle 
of mechanical stoking was sound beyond dispute, and that it had not 
been more universally adopted was due to the fact that there was no 
universal stoker. But the difficulty was being overcome. The energies 
of the smoke abatement societies and the local authorities made the 
consumption of smoke imperative. According to his experience and 
knowledge, it was only those stations that were really well equipped 
with mechanical stoking that got down to a very low consumption of coal 
per unit. In America they had been trying to fit mechanical stokers on 
vessels, and the results had been very satisfactory. The statement that 
“under theoretical conditions, without excess air, 19 per cent. CO, air 
would be produced, but in everyday work one might with reasonable 
attention obtain 12 per cent. CO, with an exit temperature of 600^F." 
seemed to be pretty high ; 450 or 500deg. was more near the normal 
amount. In conclusion, he expressed the opinion that not quite enough 
attention was paid to the exhaust steam from the auxiliary plant. 

Mr. J. B. C. KERSHAW said that from 10 to 25 per cent. of the fuel 
burnt in electric lighting and power stations was at present being wasted 
owing to the non-maintenance of the best conditions for its combustion 
under the boilers. As fuel costs represented nearly one-half of the total 
works costs of generating electricity, a saving of from 5 to 12-5 per cent, on 
their costs per kilowatt was thus open to all electrical engineers who gave 
serious attention to the boiler plant. The fuel consumption in elec- 
tricity works varied from 5:2lb. to 15'4lb. per unit generated. Marine 
engineers managed with 1°75lb. per horse-power, and since 3lb. repre- 
sented the best possible for the kilowatt-hour, the figures stated 
above proved that electrical engineers were at present using from 1:7 
times to five times the amount of coal really required to generate their 
current. Mr. Downe had alluded in his Paper to two of the chief 
causes of loss—viz., excessive air supply to the fires and too low a 
temperature in the furnaces. The second of these causes was in 
reality an effect of the first, and he would like to amplify what the author 
had said on this point. 1241b. of air were necessary, theoretically, to burn 
lib. of fuel, and the 13$lb. of gaseous products produced absorbed the 
heat of the buring fuel. If the weight of the air supply were doubled 
or quadrupled the furnace temperature of the gases would necessarily be 
one-half or one-fourth of what would otherwise be obtained, for the same 
number of heat units was called upon to heat twice or four times the weight 
of gas. Sincethe transfer of the heat to the water through the boiler plates 
was directly proportional to the temperature of these gases, the impor- 
tance of maintaining the highest possible temperature in the furnaces was 
evident. Taking a practical illustration, he said that Mr. Downe, when he 
started testing his gases found only 3 per cent. CO, ; another electrical 
engineer found 5 per cent., and he himself had rarely found more than 
7 per cent. in plants working under the normal unscientific conditions. The 
maximum possible with good management was 14 per cent. It might, 
therefore, be taken as proved that the average percentage of CO, in the 
exit gases of electric light and power stations (where no special attention 
was paid to this question) was between 3 per cent. and 7 per cent., and 
that the furnace temperatures were only between one-fourth and one- 
half of what they might be under more scientific management. The 
proportion of the total heat of the fuel wasted in the exit gases also 
increased enormously as the furnace temperature fell, for the exit gases 
remained about 600°F. whether the initial temperature were 3,000°F. or 
1,000°F. ; 600°F. was only one-fifth of 3,000, but it was three-fifths of 
1,000. The heat losses due to excessive air supply to the boiler furnaces 
would therefore explain even wider discrepancies than those mentioned 
above. The Paper quoted two of his analyses to prove that fuel testing 
was unnecessary and that reliance could be placed upon fuel obtained 


from oneseam. He would like to point out however that a seam of coal was 


always found between layers of dirt or shale, and in getting out the coal 
& certain proportion of this latter was always brought to the bank. The 
lumps of shale were picked out by hand in the best house and steam coal, 
but for the lower priced coals this picking and cleaning operation 
became somewhat perfunctory. Since everybody about a pit was paid on 
the total weight of stuff sold as fuel, it was, obviously, no one’s duty 
to be too particular about the amount of dirt sold as coal. Coal from 
one seam was, therefore, no more certain to be constant in ash contents 
than coal from many different seams, and that two samples taken at six 
weeks intervals, were tested with the same results, was no proof that the 
quality would be constant all the year round. On the question of 
calorific tests of bituminous fuels, he also disagreed with the author, 
who stated that since laboratory calorific tests included the heat of the 
gaseous hydro-carbons, therefore they were useless for practical purposes. 
But, surely, if these hydro-carbons could be made to yield up their heat 
to the water of the calorimeter, they were not utterly useless for steam- 
raising purposes. If the heat from these gases was at present wasted it 
simply meant that the present design of the boiler furnace was not 
adapted for their burning and utilisation. He was inclined to think that 
some of the notable low percentages of carbonic acid obtained by Mr. 
Downe and others when they had first installed the Ados apparatus, had 
been due to air leakage in the very lengthy connection pipes. An inde- 
pendent apparatus was, therefore, of value, even when a recording 
instrument had been set up and was in constant use. Mr. Newington 
had alluded to the difficulty under which the firemen laboured in the 
majority of generating stations in that they could not see the chimney 
top from their working places, and, consequently, never knew when they 
were making smoke. Some months ago, when visiting a generating 
plant in Belfast, he saw an ingenious arrangement of mirrors for over- 


coming this difficulty. The cost of fixing such was trifling (two or three 
common glass mirrors, costing 1s. each, and a few holes in the roof or 
walls, as a rule, sufficed), while the advantage was obvious, and he 
hoped some of the engineers present would adopt this cheap and 
effective plan. 

Mr. C. D. TAITE (Salford), referring to the amount of steam taken by 
thé steam jets of mechanical stokers, said that in carrying out a steam 
trial on a steam engine two years ago, he found a remarkable difference 
in the value of the water measured from the condenser and the water put 
into the boiler. The difference was no less than 14 per cent. They 
decided to make a test of the steam used by the steam jets, and it was 
found that these accounted for the whole of the difference. They imme- 
diately made an alteration and reduced this difference to 24 per cent., 
and the coal per unit generated immediately fell from 5-°74lb. to 5:06Ib. 
With regard to repairs of mechanical stokers, he had found that during 
the last six months the cost of upkeep had amounted to 1:8d. per boiler- 
hour, or 34d. per ton of coal burned. Of this figure about one-half was 
accounted for by the coking bars. The fire bars themselves had only cost 
£4 during the six months. ‘The coking bars, of course, were subject to a 
very great temperature, but by water-cooling these he hoped almost to 
eliminate this figure, and thus reduce the cost of upkeep by about 50 
cent. With regard to gas analyses, some eight months ago he installed 
a recorder. At that time he was using rather over 44lb. per unit gene- 
rated, but since the recorder had been put in there had been a steady 
reduction month by month, and at present the figure was 4:09lb., with 
a falling load-factor and a falling output. There was very little doubt 
that nearly the whole of that saving was due to the experience gained as 
a result of the installation of the recorder, because he found they were 
putting in a tremendous amount of air which was unnecessary. All the 
auxiliary plant in his station was ran electrically, including the con- 
densing pumps. In winter the percentage of power taken by this plant 
was 54 per cent. of the total generated, and in the summer it was 74 per 
cent. The feed pumps took 14 per cent. as regularly as possible, and 
on a test it had been reduced to 0°8 per cent. of the units ganerated. 

Mr. SUGDEN agreed with. the author that in the future the greatest 
economy in the production of steam would be obtained in the reduction 
of the coal bills. From 5 to 10 per cent. was lost in radiation. He 
remembered an instance of a Lancashire boiler which was fired with very 
hard coal. It burned 30 tons of coal per week, and it was thought that 
perhaps better results would be obtained by putting down a second boiler 
and working the two together. When this was done, however, the coal 
consumption went up to 40 tons dotng the same work as was done by the 
one boiler previously. This was due to a large extent to radiation, and 
also to the bad keeping up of the fires. With regard to the firemen, he 
considered that they were altogether underpaid and consequently a 
sufliciently intelligent class of men were not obtained. As to mechanical 
stoking, his experience was that a mechanical stoker did its work in its 
own way efficiently; but if they began to force it a tremendous amount 
of repairs were necessary, and if it were only worked at half its rate it 
worked very extravagantly. Therefore to get the best results the boilers 
should be doing their full duty. With regard to superheating his expe- 
rience substantiated the remark in the Paper that an advantage of from 
10 to 20 per cent. was gained. 

Mr. DOWNE, in reply to the discussion, said that the fireman was not 
quite the person that some speakers had given them to understand. His 
own experience was that the fireman had to use his brains much more 
than the engine driver, whose occupation was more mechanical. He paid 
his firemen the same wages as the engine drivers—viz., 30s. per week. 
With regard to mechanical stokers he had had a form of sprinkling 
stoker fitted to several boilers. Tests showed that the evaporation was 
increased from 5,000lb. to 8, 000lb. One of the main reasons why the 
mechanical stoker had not been introduced at sea was that it implied 
carrying a considerable amount of dead weight, and there was also the 
difficulty of obtaining coal of one quality when different ports were being 
called at. In reply to Mr. Kershaw’s remarks, the firemen themselves 
very quickly reported if there were any very great variation in the amoynt 
of ashes, and steps were taken to check it. He could check his CO, 
recorder by letting in nothing but air and seeing that it did not record 
any CO;. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Refractivity of a Current-bearing Electrolyte.— H. Bordier has 
found that the refractive index of an electrolyte is reduced 
when a current passes through it, and that the reduction of 
the refractive index—in other words, the increase in the 
velocity of light through the electrolyte—is proportional to 
the current intensity, and, inversely, proportional to the 
amount of electrolyte in solution. He operated with salts of 
such metals as copper and zinc, which do not give rise to à 
secondary reaction at the cathode, and containing a radicle 
which is largely disengaged in the gaseous state at the anode. 
Chlorides were employed by preference. The effect of heating 
by the current was first carefully determined and allowed for. 


There remained a substantial residual effect due to the passage | 


of the current. Using a current of 300 milliamperes and a 
solution of cupric chloride, the author obtained a diminution 
of 0:4 per cent. with a 1 per cent. solution and a diminution of 
0:3 per cent. with a 3 per cent. solution. 
not quote any greater dilutions, it is not evident what the 
limiting value at infinite dilution is likely to be. He mentions, 
however, that the concavity of the diminution concentration 
curves is turned upwards. As regards the current density, 
the author found a regular growth of the effect in proceeding 
from 50 to 300 milliamperes. He points out that we have 
thus a new method of measuring current densities, and also a 
criterion of the amount of electrolyte in solution. 
[H. Bordier, Comptes Rendus, July 18, 1904.) 


Alternate current Electrolysis.— After having shown the erratic 
manner in which the amount of alternate-current electrolysis 
varies with the frequency, A. Brochet and J. Petit have 
investigated the influence of the current density, using nickel 
electrodes and a potassium cyanide electrolyte. The efficiency- 
frequency curves have a very different aspect according to the 
current density employed. At low-current densities they are 
nearly hyperbolic, with the axes as asymptotes, the amount of 
electrolysis increasing as the frequency decreases. But from 
about 7 amperes per square decimetre the concavity of the 
curves is reversed, and the efficiency increases with the period, 
up to about 60 periods per second. The efficiency-current 
curves show a steep rise below 2 amperes, and then a fall 
which is very abrupt at 5 periods per second, and barely 
perceptible at 100 periods per second. These curves present 
the curious anomaly that the efficiency tends towards zero as 
the frequency diminishes and the current-density increases. If 
this were carried to the limit, there should be no electrolysis 
when the frequency becomes zero and the current, therefore, 
continuous. As a matter of fact, the efficiency is then never 
lower than 80 per cent. 

(BRocuET and Petit, Comptes Rendus, July 18, 1904. ] 


Silvered Fibres.— N. A. Dubois gives instructions for the 
preparation of allotropic silver films for electrical purposes. A 
mixture of 200 cubic cm. of a 30 per cent. solution of ferrous 
sulphate and 280 cubic cm. of a 40 per cent. solution of sodium 
citrate is treated with a 10 per cent. solution of caustic soda, 
just till no permanent precipitate is formed. This is then 
mixed with 200 cubic cm. of a 10 per cent. silver nitrate 
solution, stirred thoroughly, allowed to settle and the liquid 
decanted. The precipitated allotropic silver is treated with 
about 200 cubic cm. of distilled water, which dissolves a part 
of it, and is again precipitated by treatment with a saturated 
solution of ammonium nitrate. This process is repeated three 
times, and the final precipitate filtered with suction and washed 
with 95 per cent. alcohol. The product is transferred, in the 
form of a brown mud, to a bottle and kept covered with alcohol. 
The emulsion spread on any surface and dried gives a copper- 
coloured film. When these films are treated with gaseous 
hydrochloric acid from a reversed wash-bottle they are imme- 
diately changed to ordinary silver, and present a dull silvery 
appearance, which is changed to bright silver by slight friction 
and is highly conducting. 

[N. A. Duzors, Physical Review, July, 1904.) 


As the author does | 


Gaseous Recliſters.—P. G. Nutting describes a number of 
experiments made under various conditions to study the 
rectification often observed in vacuum tubes. The results 
are concisely summarised in the 
diagram, where the figures on the 
right show the percentage of the 
rectification observed in the ex- 
periments numbered on tho left. 
The current was derived from a 
transformer of 100/2,000 volts 
and 600 watts capacity. In the 
first experiment, the difference 
of pressure of the gas about the 
two electrodes was produced by 
constricting the tube to a fine 
capillary between the electrodes 
and rapidly exhausting. If the 
exhaustion is sufficiently rapid, 
complete rectification occurs— 
ie. half the current-wave fails 
to pass at all. Judging by the 
d width of the cathode dark space, 


100 Voits 


(MW 


10% 


HG FE , 
6[———» — c—3 the corresponding pressures in 
the two bulbs are about 4mm. 

2. High and 03mm. Sudden admission 

í Tor k gas into an exhausted tube 
cod reverses the rectification. Tests 

— o» 7 and 8 were made with tubes 


provided with three mercury 

electrodes. One of these was 

connected to a 2, 000-volt ter- 
minal, and the other two through different resistances to 
the other. Current was found to enter through the low 
resistance and leave by the high. When connections were 
made with equal resistances and one electrode heated, the 
current passed from hot to cold. 


[P. G. Nutrine, Physical Review, July, 1904.] 


Oxidised Cuthodes.—It is known, since the work of Hittorf 
and Goldstein, that when the cathode is brought to a white 
heat, the cathode fall of potential—i.c., the difference of 
potential traversed by an ion in emerging from the cathode 
into the space surrounding it—practically disappears, but that 
no such effect is produced by the heating of the anode. A. 
Wehnelt has further studied this effect, especially in connection 
with the extraordinarily strong effect exhibited by certain 
oxide cathodes. These are the oxides of the alkaline earths, 
while magnesium, zinc and cadmium show a feebler effect, and 
other metals, such as sodium or mercury, owe their apparent 
effect to secondary causes. The quantitative measurements 
made by the author show that there is a profound influence 
of the pressure upon the sign and the amount of the ions 
emerging from the cathode. At atmospheric pressure, even 
at a dark red heat, there are more negative than positive ions 
given out by electrodes of the oxides of calcium, strontium and 
barium, whereas in the case of platinum the positive ions are 
in the majority, even at very high temperatures. In a vacuum, 
on the other hand, both the “ effective” oxides and pure 
platinum only emit negative ions, whose number increases 
strongly as the temperature rises. But the number of ions 
emitted by the oxides is about 1,000 times greater than the 
number emitted by the platinum. Richardson has repre- 
sented the relation between the temperature and the number 
of negative ions given out by pure platinum in a vacuum by 
an exponential formula derived from the Maxwell-Boltzmann 
law of the distribution of velocities. In this formula is con- 
tained the number of negative electrons per unit volume of 
platinum. The author finds that the same formula also applies 
to metallic oxides, but the calculation of the number of negative 
electrons contained in unit volume of the oxide gives a number 
which is about 100 times that of the molecules contained in the 
same volume. From this the author derives the interesting 
result that every molecule must be accompanied by numerous 
negative electrons. 

[A. WRRELr, Annalen der Physik, No. 8, 1904.] 
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THE WIRELESS TELEGRAPHY BILL. 


In a recent issue we called attention to an important 
measure introduced by the Government, and having for its 
object the State control of wireless telegraphy. The text of 
this Bill was reprinted in full on p. 564 of The Electrician 
for July 22nd, and mention was made of the fact that a 
Memorandum appeared on the front of the Bill setting forth 
its object. Now, however, a new development has taken 
place, in the form of a much more lengthy Memorandum, 
issued by Lord STANLEY, setting forth in detail the raison 
d'étre of the measure, which, it will be noted, is left in the list 
of measures which the Government is pledged to pass this 
session. This Memorandum is given textually in another 
column of this issue. 

Before proceeding to discuss the Memorandum, it may be well 
to call attention to the importance which attaches to it. The 
mere condition that a Memorandum should have been issued at 
all. indicates that the Bill to which it refers is of prime signifi- 
cance, and this is fully evidenced by the fact that memoranda of 
this nature which have been issued during the past few years 
may be counted on the fingers of two hands. There may be 
somé potent reason which has induced the Government suddenly 
to become alive to the fact that the matter is one which 
brooks of no delay, and which really ought to have been 
legislated upon some considerable time ago. The essence of tho 
Memorandum is that the object of the Bill is to secure State 
control of wireless telegraphy ‘‘in time of war or emergency, 
and it may be that this is the real and only cause for the sudden 
activity to which we have referred. But, on the other hand, 
it must not be overlooked that the present Bill will, when 
passed, give the Government power to prohibit absolutely 
individual or private operation of wireless telegraph installa- 
tions. Such a policy at the present time would undoubtedly | 
bring a storm of indignation upon the head of the Government, 
as the cry would be raised that all scientific and commerci 
interest in the matter would thereby be either terminated oF 
considerably diminished. It is a mistake to imagine, however, 
that progress would be hindered if wireless telegraphy became 
a monopoly of the State ; for in addition to the research work 
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that would be carried out by the Post Office engineers, who 
have the advantage of being familiar with every detail and 
troublesome occurrence met with in the practice of commercial 
telegraphy, the Bill distinctly considers the question of granting 
licences to companies and individuals for experimental purposes 
as distinct from the licences the Government may grant for 
commercial wireless telegraphy. 

Looking at the matter, however, from the standpoint of the 
Memorandum alone, a sufficient reason for the Government's 
action is at once apparent. It has been pointed out, and 
rightly, that the State already has control over wireless tele. 
graphy under the Telegraph Act of 1869, but, as Lord STANLEY 
points out, this right of control extends only to telegraph 
stations of incorporated companies carrying on telegraphic busi- 
ness. It does not apply to the wireless telegraph installations 
of private individuals, which would admittedly constitute a 
grave source of danger in time of war. There would, for 
instance, be nothing to prevent a private wireless telegraph 
station from communicating with an unfriendly nation and 
conveying intelligence inimical to the safety of the country. 
In the case of submarine telegraph cables the Government 
already possesses a most effectual means of preventing the 
sending of undesirable messages, for it can impose any condi- 
tions it may deem fit in granting the cable companies their 
landing rights. But, obviously, in existing circumstances, it is 
not in the same position with regard to wireless telegraphy, and 
one of the objects of the present Bill is to place it in that position. 

It is interesting to learn that an arrangement has already 
been made with certain other Powers whereby the establish- 
ment of wireless telegraph stations on their territory, for com- 
munication with similar stations in the United Kingdom, is 
prohibited until after a consultation has been held between 
the Power concerned and tho British Government. This 
points to the fact that other countries are in advance of 
Great Britain in being able to prohibit the installation and 
working of wireless telegraphy within their realms. But such 
an arrangement is obviously unsatisfactory, since its successful 
operation depends entirely on the goodwill of other nations, 
and, as pointed out in the Memorandum, this might give rise 
to complications of a very serious nature in times of strained 
relations. 

Most important of all are the clauses relating to interfer- 
ence between neighbouring stations, especially as they emanate 
from the Postmaster-General, who, of all persons, must be «u 
fait with the newest developments. Demonstrations of various 
systems have taken place repeatedly before competent Post 
Office engineers, and innumerable statements have been made 
maintaining that syntonic wireless telegraphy is not merely 
a possibility but an accomplished fact ; and yet we have Lord 
STANLEY, before whose notice all these assurances and tests 
must have come, publishing a warning that a tem- 
porary installation if situated near the coast, would 
be a source of great danger in time of war, as it would 
b. d be able to intercept messages from neighbouring 
stations. . Further, if the number of installations 
were greatly increased, and they were set up without regard 
to strategic requirements, the interference might easily be so 
great as to minimise the usefulness of wireless telegraphy for 
communication with His Majesty's ships." But this argument 
applies—perhaps with less force—in time of peace as well as in 
time of war. In fact, Lord STANLEY emphasises what we have 
repeatedly pointed out, that a badly-organised system of wire- 
less telegraphy may prove to be worse than useless and 
actually defeat its own object. 

In conclusion, we would point out the remarks made in the 
Memorandum relating to the proposed international agreement 


to regulate wireless telegraphy. It will be remembered that, at 
the preliminary International Conference at Berlin last year, 
the British delegates refused to attach their signatures to the 
agreement, principally because, in the present state of the law, 
there would be no means of enforcing the conditions laid down 
by such an agreement. Here, then, is at least one cause for 
the introduction of the Wireless Telegraphy Bill, which pro- 
poses to remedy this defect in the law, so that at the next 
Conference the British delegates will have a freer hand. In 
view of the extreme importance of the Bill, it is to be hoped 
that, however near prorogation the present Parliament may 
be, no effort will be spared to make it law, so that wireless 
telegraphy may, in the words of the Memorandum, “be deve- 
loped and applied with the greatest advantage to the public." 
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Modern Electric Practice. Edited by Magnus MacrrEawN, M.A., L. Sc. 
Vols. II. and III. (London: The Gresham Publishing Co.) 9s. 
each volume. 

The second volume of this work contains chapters on 
“ Alternating-current Motors," by M. B. Field; Static Trans- 
formers and Rotary Converters," by A. F. Berry; “Electric 
Storage Batteries,” by J. T. Niblett ; Switches and Switch- 
di by W. E. Warrilow ; and “ Electric Mains," by J. C. A. 
Ward. 

Mr. Field contributes six chapters, dcaling with known 
forms of alternating-current machinery. Although such work 
lends itself so admirably to mathematical treatment, and 
though the author usually has a predisposition in this direction, 
yet he has refrained, in this instance, from troubling the 
reader with too great a display of symbols. Vector diagrams 
and illustrations, however, are frequently made use of. Mr. 
Berry's contribution is, as might be expected, of excellent 
quality. The section of the book dealing with electric storage 
batteries consists of an introduction and two chapters. In the 
47 pages covered by this part of the work many different 
types of batteries are considered in a somewhat perfunctory 
manner, while there is very little concerning the theory of the 
lead accumulator. No definite opinion is ventured regarding 
the Edison cell, and the author contents himself by giving 
merely an abstract of Dr. Kennelly’s 1902 Paper before the 
American Institute of Electrical Engineers. It is a pity that 
more recent information could not have been inserted in a 
book which includes in its title the word modern.“ 

Under “Switches and Switch Gear " there are some 66 pages 
containing descriptions of modern appliances used for all kinds 
of switeh work, from the small tumbler switch to the huge 
high and low-tension switchboards now in usein large generat- 
ing stations. There is, however, no really detailed description 
of a remote control board such as it is now becoming quite 
common practice to erect. 

One of the best sections in the serles, so far, is that on electric 
mains. The author is obviously very fully conversant with 
his subject, and more space might well have been devoted to 
a matter which is of vast importance and which naturally 
lends itself to detailed treatment. 

The third volume of Modern Electric Practice“ consists 
of seven contributions—viz., * Distribution and Transmission 
of Electric Energy," by W. B. Esson ; “Electric Lighting and 
Wiring," by W. W. Lackie; “ Electric Fittings,” by G. Byng 
and V. Zingler ; “ Arc Lamps," by F. Billiotti; Incandescent 
Lamps,” by C. J. Robertson ; ‘‘ Electric Tramway Rails,” by 
John R. Wignall; and “ Railbonding,“ by V. Watlington. 
Just over 70 pages are occupied by Mr. Esson in a clear 
exposition of the subject which he has undertaken. He deals 
with both continuous and alternating-current working, and 
devotes some considerable amount of space to water-driven 
plants with high-tension pole lines. The chapters on electric 
fittings are beautifully illustrated, and those on arc lamps 
demonstrate the great number of different types of lamps now 
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being made. Mr. C. J. Robertson’s remarks on incandescent 
lamps give a complete summary of present-day views with 
regard to lamps and lamp manufacture, while the two sections 
on electric tramways, though short, will doubtless prove useful 
to certain readers. 


Theorie und Anwendung des elektrischen Bogenlichtes. By 


H. BInREN BAH. 9m. 

Der elektrische Lichtbogen bei Gleichstrom und Wechselstrom. 
By BERTHOID Monascu. 

Das elektrische Bogenlicht. Seine Entwicklung und seine 
physikalischen Grundlagen. By W. B. von CzupnocHowskxr. 
Part I. 3m. 7 

Of these three books on arcs and arc lamps, the first is 
photometric and practical, with a trace of theory ; the second 
is photometric and theoretical, with a trace of practice; while 
the third contains more theoretical matter than one would have 
thought possible to introduce into a book on the arc. 

Birrenbach’s book is mainly a description of the construction 
and mechanism of arc lamps now in use. This part is excel- 
lent. The illustrations are good and the descriptions clear. 
The author, however, confines himself to lamps made in 
Germany, and to an English reader the book will prove too 
limited in scope. The descriptive part is preceded by a 
chapter on photometry and some ceneral considerations on 
the efficiency and nature of the arc. This part has no preten- 
sions to being complete, but the author has managed to get a 
great deal of confusion into a small space by an indiscriminate 
use of the various photometric standards. The following units 
and abbreviations are used within the limits of eight pages: 
„Hefner lamps abbreviated as H. L.,“ H. K.“ and H. E., 
* lights units,” “candles” and “standard candles,” the latter 
without indicating whether English or German standard 
candles are intended ; we believe the figures given refer some- 
times to one and sometimes to the other. As the German 
candle gives 13 per cent. more light than the English, it is 
often convenient to distinguish between them. 

The second book, by Monasch, gives in a collected form all 
the important research work done on the electric arc. Though 
professedly a réchuuffée of other people's labours, the book 
contains as much original work as most, the author, collabo- 
rating with Prof. Guye, having done a great deal of experi- 
mental work, which is embodied in its pages. The subject 
treated is not the «rc lamp but the arc ; the arc as a source of 
light, a source of heat and a source of music; the arc with 
metal electrodes and in different gases: the arc, in fact, in 
every condition and under every aspect conceivable to a Ger- 
man scientist. The matter is excellently arranged, and chapter 
and verse given for every reference. We should have welcomed 
a rather more critical treatment of the quotations, but the 
book is so valuable a collection of well-peptonised nutriment, 
that we have no right to complain. Besides, the author is 
very civil to the English and makes graceful references to our 
"fundamental researcheress, Frau Loon and attaches a 
high value to her work. 

The third book, by Czudnochowski, is an ambitious work. 
Part I. only is before us, and five more parts are promised. It 
is remarkable in being the most poetic book on an electrical 
subject that we have seen. The poetry, it is true, wears off 
towards the middle of the book, but at the start quotations in 
verse are freely interspersed with prose that would be blank 
verse if it scanned. The preface starts with these lines, which, 
as we understand them, are so appropriate that we cannot 
refrain from repeating them :— 


Wo wir uns des Lichtes erfreun' 
Sind wir jeder Sorge los ; 
Dass wir uns in ihm zerstreun 
Darum ist die Welt so gross. 
We are not sure whether this has a definite meaning or is only 
Goethe, but have made a literal translation, putting translator's 
additions in brackets, of course, square, to make sense. 
When we rejoice in the light [of German learniug] 
From each care freed [we reach the verbs at last) 
We nearly go distracted [for we wonder] 
Why [in] the world [their literature]'s so vast. 
We are diffident about the scansion, but have had it sung 
to as much of the “Christians, Awake" tune as could be 
remembered, and it does not go badlv. 


It is difficult to form an opinion of this book from the 
fraction now before us. This first part treats of illuminants 
generally, of photometry, of reflectors and dispersers of light, 
and of the distribution of light and energy in the spectrum. 
The preface gives but little clue to the contents of the forth- 
coming parts. We think, though, that the selection and treat- 
ment of the subjects dealt with show some want of balance. 
The distribution of energy in the spectrum, the absorption and 
emission of radiant energy, the pressure of light, &c., are 
treated in detail abstruse enough to require for their apprecia- 
tion a reader fairly well versed in physics. How can such a 
reader need to be told, in German italics, that heat and work 
are equivalent, and need a long discussion on the fact? Or, 
again, he will not be interested in the statement that the 
energy of the universe is constant, although it is made in 
leaded type and followed by à mark of exclamation. These 
are not isolated instances; the book throughout, when it 
descends to ordinary prose, is a mixture of elementary and 
advanced physics. No book can appeal to all classes of 
readers, and every class must be assumed to have some 
previous knowledge ; how much should depend on how far the 
book purposes to carry the reader. Czudnochowski has lost 
sight of this principle, and only inconsistency saves his book 
from rivalling the * Encyclopedia Britannica" in bulk. In 
selection and arrangement of subject we think he has failed as 
completely as Monasch has succeeded. 


ARMATURE REACTION IN ALTERNATORS. 
BY JAMES B. HENDERSON, D.SC., AND JOHN S. NICHOLSON, B.SC. 


The complete experimental investigation of the various 
elements in the armature ‘reaction of any alternator is a very 
laborious problem, and is not one which can be tackled by the 
manufacturer for obvious commercial reasons. It has, however, 
great theoretical and practical importance, especially if for any 
machine considered the theoretical treatment is found to agree 
with the experimental results. Such an agreement would not 
only be interesting in itself, but would be a justification of any 
assumptions one had to make in order to be able to treat the 
complicated phenomena quantitatively. 

In the present research the authors have endeavoured to 
make a comparison between the theoretical and experimental 
armature reaction of the 30kw. three-phase alternator in the 
James Watt laboratories of the University of Glasgow. The 
alternator is one of the Electrical Co.'s standard type H. D. M., 
having rotating field poles and giving 50 — per second at 
750 revs. per min. The normal E.M.F. is 200 volts and the 
current per phase winding is 87 amperes. 


THEORETICAL. ' 


When an alternator is running light, the E.M.F. in the 
armature is produced by that portion of the field flux which 
euts the armature windings ; hence, if we know the magnitude 
and distribution of the field flux and the distribution of the 
armature winding, it is a comparatively easy task to determine 
the E.M.F. on open circuit. When, however, the armature 
winding is supplying a current to a circuit of given power- 
factor, the E.M.F. at the alternator terminals is no longer 
produced by the same flux but by a new flux namely, that 
produced by the resultant of all the magnetomotive forces 
acting, and although we know these magnetomotive forces, our 
difficulty is to determine the resultant flux which they produce. 

If for a moment we consider the fluxes from the point of 
view of the armature windings, the main field flux becomes a 
periodic function of approximately sine form, the armature 
coils being generally distributed and the pole-pieces shaped so 
that the E.M.F. curve shall be approximately a sine curve. 
If we then consider the armature windings as a single coil, the 
main field corresponds to an alternating flux passing through 
the coil and waxing and waning according to a sine law. The 
armature current is also an alternating function whose form 
depends on the circuit supplied; but let us assume it is of sine 
form.. The current is not in phase with the alternations of the 
field, its phase displacement relatively to the field depending 
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on the power factor of the circuit in which the current flows— 
1. e., the load and the armature windings. We know this power- 
factor, or can determine it. In addition to the main field flux, 
we have a local flux in the armature coils produced by the 
armature current. This we call the flux of self. induction or 
reactance flux of the armature. The armature current pro- 
duces also a component magnetomotive force which combines 
with the field magnetomotive force to increase or decrease the 
main field flux, and this component magnetomotive force varies 
with the power-factor of the load. Let us consider these various 
elements in detail. 

The arrangement of the armature coils is shown in Fig. 1. 
A, B and C are, respectively, elements in each of the three- 
phase windings, the armature surface being represented by a 
plane in the developed form. If we send a direct current 
through the phase winding A it produces a magnetomotive 
force normal to this plane whose distribution is represented by 


B' A C’ 
C : SSA f-—— ES 8 


Fic. 1.—ARRANGEMENT OF THE ARMATURE WINDINGS. 


the right-angled curve in Fig. 2, the curve being periodic—of 
period equal to double the pole-pitch. Let us denote this 
space period by r while we reserve T for the period of 
the current. If an alternating current is sent through A, the 
magnetomotive force produced becomes periodic in time as 
well as place, but at every instant it is represented by a right- 
angled curve like Fig. 2, the horizontal dimensions of the 
curve remaining constant but the vertical dimensions fluctua- 
ting periodically with the current between certain definite 
equal positive and negative values. We shall follow Blondel's 
method of analysing such curves of magnetomotive force into 
Fourier series. The various terms in the Fourier series may 
he obtained mathematically or graphically, but in a case like 
this the former is much simpler. 


Fic. 2, —DisrnrBuTIoN oF MAOGNETrOMOTIVE Force Propucep Bv a Direct 
CunnENT IN Prase Winpina A or Fic. 1, SHOWING ALSO THE Funpa- 
MENTAL AND THE THIRD HARMONIC or THE FOURIER ANALYSIS OF THE 
M.M.F. Curve. 


Since the curve is symmetrically positive and negative 
alternately, it is evident that it can contain no even harmonics. 
Let us express this curve by a series of sines. Let a be the 
amplitude of the curve when the current is at its maximum. 

“= 2nI,/2, 
where n is the number of turns in the element A and I, the 
effective value of the current in each of these turns. I, will, 
in many machines, as in ours, differ from the line current I, the 
relation between them depending on the grouping of the 
elements of the winding in series and parallel between 
the machine terminals. 

The function which we have to express by a series of sines 
18 :— 

y=a/3 from «=0 to z— 7/18, 


y= „ 2 = 7/18 to x= 47/9, 

/ % s „ 7 = 4/ to = 7/2, 
y= = „, = to r= 57/9, 
y—--—a , 7 57/9 to r- 177/18, 
y= 4/3 „ r2177/18 to r. 


The wave-length is 7 and we must, accordingly, trace the 
variations throughout one wave-length. Any function f(x) of 
wave length A if expressed in a series of sines becomes 


_ X 
2 mit.. .. IT 
ad sin —— sn — fode. 
I= 5s x | m He) 


Substituting for f(z) the above constants and for X the wave- 
length 7 we get 


20am? . mare mr 4 mr 
sin — 172 cos - 2 cos mi- 2 cos - 
. { 18 9 2 

— 2 cos 5 nur + 2 cos 177 + cos mr) 

9 18 i 
which transforms to 

Ha =? ] mm . mre. mr 3 . mm 
y=- 5 - COS . Sin —-{sin — 42 sn — mr} xsin ——. 

% ee a a aa 


When y is expressed in this factorial form we see at once 
that one factor becomes zero if m is odd and another factor 
beeomes zero if n is a multiple of 4. The only values of m 
we have to consider are, therefore, the odd multiples of 2, and 
these are the values which give us the odd harmonics. 
Substituting the values 2, 6, 10, &c., for m we get 

y= ta (2-88 sin at + 29 in ak + 2009 sin 1977 9092 

3r T 3 J 5 T 7 
a 14 1*0 n 18 0:532 im 22 | 0:653 — 267.7 
T 9 T 11 T 


13 T 
p20 in 30mz em in 34 u 2988 n 38 5 
7 i 


18 19 sin jg „e.), 


each coefficient being repeated every ninth term, but with the 
sign changed. There are only five different coefficients, but 
four of them are repeated in every cycle of nine terms. We 
have now obtained the values of the fundamental sine wave of 
magnetomotive force and of all the harmonics by which the 
right-angled curve of Fig. 2 is to be replaced. The funda- 
mental and third harmonic are drawn to tcale in Fig. 2. 


si 


7 MA 


Aci 


Fan- Fundamental M.M.F. Waves of Armature Reaction. 
5 Component of Fan. 
Fcu = Cross- ima gnetising Component of Fir. 


Fig. 3. 


We have so far only considered one phase winding, but 
every one of the three windings has a similar magnetomotive 
force curve and the resultant magnetomotive force will be got 
by adding all three together in their proper phase relations 
as regards time and space. Let us consider the three funda- 
mentals for the winding A, B and C at any instant of time t. 
These are 


Ya = = x 2°88 sin 5 sin d 


. 
In „ x 2:88 sin sin , 
3m T T 
9 
4 270 — s) an(¢ — ST) 
e : 
9 3. 2°88 sin = sin T 


Adding these together we get 
4« r t 
Jai t YB T Ya = 57 * 2°88 x 1:5 cos 2s (a E 5 


which represents a train of waves of wave-length 7, and 
amplitude half as great again as the amplitude of y,;, moving 
forward with a velocity, r/T—that is, with the velocity of the 
field poles. The three fundamentals combine, therefore, to 
give us a series of sine waves of magnetomotive force moving 
forward synchronously with the field poles, and therefore 
stationary over the poles. Similarly, we would find that the 
third harmonics combine to give us a sine magnetomotive force 
rotating at one-third of synchronous speed in the opposite 


' Zero 
centres of the poles, and in the general case that the sine 
curves will lag or lead from this position by approximately the 
lag or lead of the current relatively to the induced E.M.F. The 
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direction to the rotation of the field poles. 
monic moves with one-fifth of synchronous speed and in the 
same direction as the field poles, and similarly for the others. 


e ß. 


Mochi becca ae EET 
2 EEE ee LCE te 
„IEE V EE BE EE 
) | A S A 
N 
"uut Wm 
917 | : E 
109 N f S ! 
| e . 
rr eee” me 
3 o Trey aa LULL Se CELE AWC 
ES e | 3 b 
E I SAA AT Ay E ie ol 
3 "Ul Vy A TAY ---C--E-H-E-H 
a. S : 7 
e HEEL ELS | | 
CBE IHRE 
= 907 A 
%% te T TA a AS TS Ed LI cud 
e e , es 
50 r 5 
SA , LEE IET EE 
RD EE TS ALTERAN EPIS 
40 
SIS VECES 
Esdr Ed s COE a IEEE ES ES 
r f!!! 


TFT 
5 10 


The fifth har- 


15 20 25 £0 35 
Ampere-turns per Pole in hundreds. 


Fic. 4.—CoMPaARISON BETWEEN THE CALCULATED AND THE EXPERIMENTAL Loap CURVES OF THE 3-PHASE GENERATOR 
FOR CURRENTS OF 50 AMPERES LAGGING AND LEADING AT ZERO PowER-FACTOR, 


Thus the fundamental, fifth, ninth, thirteenth, &c., harmonics 
revolve at their corresponding speeds in the same direction as 
the field poles, while the third, seventh, eleventh, &c., har- 


monics revolve at their 
corresponding speeds in 
the opposite direction to 
the field poles. Since all 
the harmonic magneto- 
motive forces move rela- 
tively to the poles, they 
will induce currents in 
the amortisseurs, the field 
coils and the pole faces, 
which will, to a large 
extent, annul any mag- 
netising effect they might 
otherwise have. We will 
restrict our considerations 
for the present to the 
fundamental, which does 
not move relatively to the 
poles, and which produces, 
therefore, most of the 
armature reaction. 

The position which this 
rotating magnetomotive 
force sine curve occupies 
relatively to the field 
poles depends on the 
power-factor of the cir- 
cuit. If the current is 
in phase with the induced 
E.M.F., a little considera- 
tion of the components 
will show that the rotating 
sine curve must have its 
values over the 
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sine curve must always stand over any element of the winding 
at the instant that the current is a maximum in that winding, 
and the pole position at that instant is known relatively to 


the element of the wind- 
ing, and, therefore, also 
relatively to the sine 
curve. We must now 
consider the general case 
of these waves lagging by 
an angle, 4, relatively to 
the poles (Fig. 3). In 
order to separate the 
different magnetic effects 
produced by these mag- 
netomotive force waves, 
we resolve the train of 
sine waves into two trains 
of sine waves, one of 
which has its maximum 
ordinates over the pole 
centres, and the other of 
which has its maximum 
ordinate midway between 
the pole centres. If a is 
the amplitude of the 
initial train of waves, 
the amplitude of the 
former component train 
will be a sin 4, and the 
amplitude of the latter 
component train a cos ¢, 
and 

am S x 2°88 x 15 


T 


We shall now consider these two sets of waves separately, and 
what follows will be divided into two parts, the first dealing 
experimentally with the set of waves having their maximum 


Fic, 5.—COoMPARISON BETWEEN THE CALCULATED AND THE EXPERIMENTAL Loap CURVES OF THE 3-PHASE GENERATOR 
FOR Currents oF 75 AMPERES LAGGING AND LEADING AT ZERO PowEn-FACTOR. 


Full Lines = Calculated. 


000 o= Experimental Results. 


ordinates over the pole centres, and the second part dealing 
similarly with the other set having their maximum ordinates 
midway between the pole centres. The former set we call the 
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demagnetising waves, and the latter the cross-magnetising 
waves ; both are shown in Fig. 3. 


EXPERIMENTAL. 


The set of magnetomotive force waves which has the maxi- 
mum ordinates over the pole centres will produce a direct 
magnetising or demagnetising action on the poles, may ee 
on whether the current in the generator is leading or lagging. 
If the machine is running as a motor, the action would, of 
course, be the opposite of what it is in a generator. 

Since the pole surface is not continuous, only that portion 
of a wave which stands over the pole will have any great effect 
on the flux in the gap. We must, therefore, find the average 
value of this portion of the wave, which is shaded in Fig. 3. 
A simple integration gives us the area of the shaded portion, 
and, dividing by the length b, we get the average ordinate, 
the value being 


sin bm [T 
br /r 


Let us call this the demagnetising magnetomotive force of 
armature reaction, ¢ being reckoned positive for lagging 
current so as to give the demagnetising effect ; a leading current 
will make $ negative and give negative demagnetisation or 
magnetisation. Let us denote the magnetomotive force by 
Xp. We have then 4 inb 

Xing = 288 „ 1 bang 1 orit 
JT brit 


x maximum ordinate. 


nl. „ 2.88 x 15 sin g Sin Jr /r. 
Or 5 / v 

In our generator / = 0-375, n=27, and since in this 
armature there are two paths for the current in each phase 
winding I, is one half of I, the line current. Substituting 
these values we get Xn. — 1377 I sin & ampere-turns. 

If now a current is taken from the armature, lagging or 
leading by 90deg., the total armature reaction consists of the 
one set of waves Fh u, since the other set contains cos ꝙ, and 
vanishes when $ 290deg. In this case Xp, =13°7 I. 

If, in addition to XN, we know the reactance of the 
armature, then from the no load or magnetic characteristic we 
can construct the load characteristic for any value of the 
current. We might have obtained the armature reactance by 
calculation from the dimensions of the slots, but it was easier 
to determine it experimentally. Having removed the poles 
from the machine, an alternating E. M. F. of sine form, as 
tested by the oscillograph, was applied to the terminals of one 
phase winding and readings of the current and terminal 
voltage were simultaneously taken. From a number of 
experiments a mean reactance was obtained: x 2 0:204 ohm. 
The load characteristics for 50 and for 75 amperes lagging 
and leading obtained from the magnetic characteristic are 
shown in Figs. 4 and 5 respectively. The induced E.M.F. 
curves are horizontally distant from the magnetic charac- 
teristic by the uniform distance X, u, and the terminal E. M. F. 
curves are distant from the induced E.M.F. curves by the 
uniform vertical amount I», the terminal E. M. F. being lower 
than the induced E. M. F. for lagging currents and higher for 
leading currents. 

In order to test these theoretical curves, load characteristics 
for 50 and for 75 amperes, both lagging and leading, were 
experimentally determined for zero power factor. The load 
was obtained by means of two rotary convertera which are 
separately excited, so that the current can be made to lag or 
lead at will by varying the excitation of the rotaries. The 
power necessary to drive the converters was supplied as direct 
current to the brushes on the commutator, the direct-current 
E.M.F. being readily varied. By varying the direct-current 
E. M.F. and the excitation, the current and power-factor could 
be varied at will. A wattmeter connected in and across one 
phase winding gave the necessary measure of the power-factor. 

The results of these experiments are plotted in Figs. 4 and 5 
beside the theoretically deduced load curves, the experimental 
points being marked by dots surrounded by circles. The agree- 
ment between theory and experiment is, so far, a satisfactory 
one, and the authors propose to continue their investigations 
at an early date in connection with the more complicated 
problem of the circuit of power factor other than zero. 


WIRELESS TELEGRAPHY BILL. 


The following memorandum explanatory of the Wireless 
Telegráphy Bill has been issued by Lord Stanley. The Bill, 
which was introduced by Lord Stanley to the House of Com- 
mons on July 18th, was published in full in our issue of July 
22nd, p. 564 :— 


The development of wireless telegraphy during the past few years, and 
the prospect of its further development and extended use in the near 
future, have rendered legislation on the subject essential in the interests 
of the naval and military requirements of the empire. In any future war, 
especially in a naval war, wireless telegraphy will probably play a very impor- 
tant part, and it is essential that the control of this methcd of communi- 
cation should be in the hands of the Government. At present the 
Governments of nearly all the great Powera and most of our self-governing 
colonies have control over wireless telegraphy, both for inland aud foreign 
messages, but, except in the case of messages between two points ia the 
United Kingdom and in territorial waters within the 3-mile limit, the 
powers of His Majesty's Government are limited and inadequate. Ia 
time «f war or emergency the Government can take possession of the tele. 
graph atations of incorporated companies carrying on telegraphic business, 
but the power does not extend to the installations of private individuals. 
The Postmaster-General can also impose conditions in connection with the 
arrangements for the transmission of foreign telegrams over the postal 
wires ; but advantage could only be taken of this power where facilities 
for transmission were required, and this, obviously, might not be the case 
in connection with many installations of danger to the State. Otherwise, the 
only means of control possessed by the Government are furnished indirectly 
by an arrangement which has already been made in a number of instanc s 
with foreign Powers, by which thore Powers undertake not to permit the 
establishment of systems of wireless telegraphy for communication between 
their own territory and the United Kingdom, except after previous con- 
sultation with the British Government. An arrangement of this nature 
is obviously unsatisfaetory and insecure, especially from the point of view 
of defence, and, in time of war or strained relations, would give rise to 
difficulties of a grave and far-reaching nature. It would, at such times, 
be of vital importance to prevent uoauthorised information leaving this 
country, and, further, to secure uninterrupted communication between 
His Majesty's fleets and ve:sels and shore signal stations. Legislation is, 
therefore, needed for the following reasons :— 

1. The extreme importance in time of war or emergency of exercising 
control and supervision of all means by which information could be con- 
veyed to an enemy, and of preserving such secrecy as to plans and pre- 
parations as is essential for successful operations. It is not a matter of 
great difficulty for a private individual to set up a temporary installation 
on his own property. This might, for a time, escape observation, but, if 
situated near the coast, would be a source of great danger in time of war, 
as it would not only be able to intercept messages from neighbouring 
stations, but might further be used for communication with unauthorised 
persons and the disclcsure of naval and military arrangements. 

2. Oue of the great difficulties to contend with in wireless telegraphy is 
interference as between neighbouring stations, aud this must be met by 
limitation of the number of stations and careful selection of sites. 

If the number of installations «vere greatly increased and they were set 
up without regard to strategic requirements, the interference might easily 
be so great as to minimise the usefulnees of wireless telegraphy for com- 
munication with His Majesty's ships. This consideration has especial 
weight in relation to times of war or emergency. 

3. In time of war or emergency, it is important that the Admiralty 
should at all times be able to communicate with His Majzsty’s ships, and 
with this view the Government should have power of stopping absolutely 
the use of wireless telegraphy in private hands, when ite use would interfere 
with such communication. 

Thus, from the point of view of etrategic requirements, three of the 
most important points to be considered are: — (a) Control of the trans- 
mission of messages, (b) prevention of the establishment of unauthorised 
stations, (c) disposition of stations in the most advantageous way so as to 
obtain the best results in working, free from interfercn^e, acziden'al or 
intentional. 

It is only by means of legislation, and, preferably, by the licensing of 
stations, that these points can be secured. In addition to the above impe- 
rative reasons, there are others which render legielation for the control of 
wireless telegraphy very desirable. Proposals have been made for an inter- 
national agreement to regulate wireless telegraphy in certain respecta. 
Since international relations are concerned with wireless communication 
between stations in this country on the one hand, and ships on the high 
seas or stations in other countries on the other, it is desirable that the 
Government should be ia a position to enter into an agreement on the 
subject with other countries if it should be found expedient to do 20. In 
the present state of the law, there would be no means of enforcing the con- 
ditions laid down by such an agreement. Further, in order that the 
invention may be developed and applied with the greatest advantage to the 
public, it is desirable that matters such as the position of stations and their 
interference with one another should be regulated in the general interest. 

It is proposed in the bill, for reasons of administrative convenience, that 
licences should be granted by the Postmaster-Genera', since the Post Office 
is tbe department which deals with telegraphs in general, and is in relation 
with foreign telegraph administrations. On the other hand, it is provided 
that licences shall not be granted except with the consent of the Admiralty 
and War Office, thus securing that the strategic considerations, which are of 
paramount importance, shall be regarded. As the progress of wireless tele- 
graphy also aff.cta the trade and commerce of the country, it is proposed 
to add the Boapd of Trade as q consenting party to the grant of a licence. 
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SINGLE-PHASE “REPULSION-INDUCTION " MOTORS. 


We are indebted to Messrs. Witting, Eborall & Co. for the follow- 
ing brief notes on the new class of repulsion-induction motors which 
they are now putting on the market, and which are covered by 
V. A. Fynn’s patents. These commutator motors are specially 
adapted for crane, lift, hoist, locomotive and similar work, in which 
large starting torques with a moderate current consumption are 
required. They can be used equally well for all classes of indus- 
trial work, but for work in which the starting performance of the 
motor is not the primary consideration, and in which no speed 


regulation is required (such as for driving of workshops, &c.), the 
standard induction motor is usually preferable on account of its 
lower price, and because of the absence of the commutator. 

The construction and mode of operation of the motors is as 
follows: — The stationary stator is built in exactly the same way as 
the stator of a standard three-phase motor, while the rotor is gene- 
rally similar to the armature of a rotary converter. It has two 
inter-connected windings upon it, the three free ends of the one 
being connected to slip rings, while the ends of the coils of the other 
are connected up to a commutator, as shown in Fig. 2, which is a 


Fic. 2.—D1aGRaM OF CONNECTIONS. 


diagrammatic representation of a four-pole rotor. The brushes on 
the commutator are permanently short-circuited in the smallest 
sizes, and closed through a variable resistance during the first part 
of the starting period in the larger sizes; they never require to be 
moved. The slip-ring brushes are in connection with a regulating 
resistance, as indicated in the diagram. The rotor has no electrical 
connection with the stator, and after full speed has been reached its 
slip rings are short-circuited. Owing to the nature of its construc- 
tion, it is evident that at starting the motor works as a pure 
repulsion motor, and at full speed as an asynchronous motor; at 
intermediate speeds the motor is working partly as an induction, 


partly as a repulsion motor. The intermediate speeds are obtained 
with the help of the resistance, the speed characteristic of the motor 
being similar to that of & direct-current series motor. 

As indicated above, the brushes always remain in a fixed position, 
and under these conditions sparkless running can be guaranteed at 
any speed. The running performance of the smaller motors is 
illustrated by the set of curves shown in Fig. 3, which refer to a 220-volt 
50 cycle 4 B. H. p. motor, designed for a very large starting torque. 
With regard to the starting performance generally, the guarantee 
given by the makers is, that when starting with a torque equal 
to that at full load the starting current will not exceed three- 
quarters of the full-load current, or, when starting with a torque 
equal to twice that at full load, the starting current will not exceed 
one and a-half times the full-load current, constant stator pressure 
being assumed. Messrs. Witting, Eborall & Co. claim that this 
starting performance is not equalled by any other single-phase 
motor on the market at the present date. When this class of 
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motor is employed for ordinary industrial work, and where the size 
of the motor warrants the additional expense, the motors can be 
compensated (with the help of an auxiliary stator winding) in such 
a way that the power-factor is nearly unity over the working range 
of the motor. 


CORRESPONDENCE. 


THE UNITED STATES GOVERNMENT AND THE 
FESSENDEN WIRELESS SYSTEM. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In No. 1,366 of your journal Mr. H. J. Glaubitz, 
manager of the National Signalling Co., publishes a letter to 
which we desire to reply as follows :— 

Mr. Glaubitz alleges that we have sold and could sell to the 
naval administration of the United States cheaper than the 
Marconi or the Fessenden Company, inasmuch as we, on the 
one hand, manufacture cheaper than the said companies, and 
because, on the other hand, our experimental expenses are less. 
It is also alleged that we have made use of the patents as well 
as the experience of the Fessenden Co. without having any right 
to them. As far as the first assertion is concerned, we admit the 
greater cheapness of our manufacture. For many years we have 


standardised our apparatus, and these are now produced in large 


numbers in the splendidly furnished workshops, for manufacture 
on a large scale, of Messrs. Siemens and Halske and the Allge- 
meine Elektricitiits-Gesellschaft, Berlin. We owe this to the 
circumstance that we have had a largely developed business for 
several years, and our standard apparatus have proved them- 
selves trustworthy and reliable. We must, however, energeti- 
cally protest against the assertion that we have made use of 
foreign patents to which we had no right. 

Mr. Glaubitz probably only began to occupy himself with 
the practical working of wireless telegraphy on the occasion of 
the formation of the National Signalling Co., which has only 
lately taken place. This is the only explanation which we can 
find for his point of view; otherwise Mr. Glaubitz would know 
of the extensive tests which our system has undergone during 
the past five years. Our own testing stations at Oberschine- 
weide and Berlin have already been working uninterruptedly 
since the year 1899. For instance, in 1900 we showed, for the 
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first time, with this installation, that duplex wireless telegraphy 
was possible, and we published a description of the means 
employed. We keep other test stations going in Cuxhaven 
and Heligoland, in the German Ocean, and rigorous tests 
between these have also been made since 1899. Further, 
between the stations Gr. Möllen and Sassnitz, in the Baltic, 
an uninterrupted wireless service was maintained, a similar 
accomplishment not having been achieved by anyone up to 
that time. Finally, our station in Oberschóneweide, which 
has been employed for long-distance tests since 1902, is 
equipped with transmitting plant to the extent of 20kw. 
Does Mr. Glaubitz imagine that these large stations, structures 
and works cost less than the tests of the National Signalling 
Co. in the United States ? 

Considerable assistance in carrying out our tests was given by 
Profs. Slaby and Braun, who have both occupied themselves 
exclusively since 1897-98 in carrying out investigations in 
connection with wireless telegraphy. The first publications 
of these gentlemen appeared at a time when the Fessenden 
system was not yet in existence. This is hardly the right place 
for going into the patent question in detail. We are not 
aware that we have infringed foreign rights, but we are, on the 
contrary, thoroughly convinced of our own rights. The legal 
aspect of the case will, of course, be settled in the future. 
Mr. Glaubitz’s letter must, in our opinion, have been written 
without Prof. Fessenden’s knowledge. We had the pleasure of 
grecting Prof. Fessenden at our office about six months ago, and 
we showed him, in the most open manner, all our apparatus 
and erections, including even a part of our laboratory, works 
and our Jarge station at Oberschéneweide. Mr. Fessenden 
recognised the merit on this occasion of a number of our con- 
trivances, and praised them immensely ; we even agreed to make 
certain tests mutually. With reference to this letter, we have 
therefore written to Prof. Fessenden in the following terms : — 

Dear Sir: In No. 1,366 of The Electrician, page 566, we read an 
article proceeding from the pen of H. J. Glaubitz, Manager of the National 
Electrical Signalling Company. We are herein reproached of being able 
to furnish cheaper than the Marconi or their company, because we made 
use of their patents and experience without being entitled so to do, and 
for this reason no test expenses were entailed by us. The last time you 
were in Berlin we showed you, in the most obliging way, our apparata, 
methods of switching and tests., You must, therefore, be personally con- 
vinced that we are constantly working further and that our expenditure 
for progressive knowledge is by no means insignificant. We are, there- 
fore, convinced that you are in no way concerned with the article in 
question and that you have no cognition of the same. We politely request 
you to rectify this. Should you, however, not comply with this desire of 
ours, to which we are, in our opinion, perfectly entitled, we should feel 
ourselves compelled to regard the arrangement agreed to, relative to 
mutual larger tests, as suspended. 

Enmities are always the accompanying notes of success. 
Our successes were not obtained by indirect means and by 
advertisements, but essentially by what we accomplished tech- 
nically. Wireless telegraphy has so far progressed that one 
can now state accurately the problem to be solved. We are 
ready to demonstrate that we have a transmitting and receiv- 
ing arrangement whose operation is so perfect that our stations 
can only be interrupted by a strange transmitter of equal 
intensity when the difference of wave-length of this strange 
transmitter is smaller than 5 per cent. as compared with ours. 
Can Mr. Glaubitz name an inventor or a system whose con- 
trivance possesses the same degree of syntony ! We are 
prepared to demonstrate our system in any comparative tests. 
— Yours, «ce. 

. GESELLSCHAFT FÜR DRAHTLOSE TELEGRAPHIE, 

Berlin, Aug. 1. Bargmann and Arco. 


SELF-EXCITING AND COMPOUNDED ALTERNATORS 
TO THE EDITOR OF THE ELECTRICIAN, 


SIR: The Electrician of July 15th contains, on pp. 510 and 
511, an article headed “Self-exciting and Compounded Alter- 
nators, in which mention is made of a new and ingenious 
method by which Mr. Heyland does no longer—as formerly 
proposed by him—compound the alternator directly with com- 
mutated current, but provides the ordinary continuous-current 
exciter with a compound winding that is excited by a com- 
mutated current proportional to the load current. 
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As you speak of this arrangement as being new, I beg to 
draw your attention to the fact that I have described this 
very same method as early as 1900 in a pamphlet of the 
Maschinenfabrik Oerlikon, which was widely distributed at 
the Paris Exhibition of the same year, and was published 
under the title “Sur le calcul des machines électriques." — 
Yours, &c., Dr. Hs. BEHN-ESCHENBURG. 

Oerlikon, July 30. 


q —.—.....ñ:'ʃ 


THE WESTINGHOUSE CO. s EXHIBITS AT ST. LOUIS. 


The main generating plant at the St. Louis Exhibition, for which 
the Westinghouse Electric & Mfg. Co. received the general contract, 
forms the most notable item of the Westinghouse exhibits. It 
comprises four three-phase generating sets—each of 2,000kw. capa- 
city—which are situated in the central aisle of the Machinery Hall. 
These sets run at 88:5 revs. per min., and the current is generated 
at 6,600 volts and 25 W per second. It may be mentioned that 
these generating units are each almost three times the size of the 
12 which the Westinghouse Company installed at the Chicago 
Exhibition of 1898. A full size (85ft.) plaster model of the station- 
ary armature of one of the Westinghouse Company’s 5,000kw. 
alternators forms a striking entrance arch to the Westinghouse 
exhibit in the Machinery Hall. The space occupied by the sinallest 
of the belt-driven 750kw. sets at Chicago was about 65ft. by 27ft., 
but that occupied by each of the units at St. Louis is only about 
35ft. by 15ft. of floor, their height being 323ft., while the flywheels 
are 23ft in diameter. The total space devoted to the electric gene- 
rating plant in the Machinery Hall, incluling the exciter units, 
condensers, cooling towers and the 35-panel switchboard, is 
26,260 sq. ft. The entire steam and electric station was designed 
and equipped by Messrs. Westinghouse, Church, Kerr & Co., all 
the generating machinery and the steam plant in the adjacent 
boiler house being furnished by the Westinghouse Machine Co. 

The various organisations associated with the name of Westing- 
house, which have united at St. Louis under the title of the West- 
inghouse Companies at Louisiana Purchase Exposition," have an 
additional and adjoining exhibit area in the Machinery Hall of 
26,260 sq. ft.; in the Palace of Electricity—where Baldwin-West- 
inghouse electric trucks and locoinotives are shown amongst other 
exhibits—an area of 10,100 sq. ft., and in the Transportation Build- 
ing an area of 3,000 sq. ft. Altogether the total exhibit area 
amounts to 65,620 sq. ft. The manufacturing companies asso- 
ciated with these joint exhibits employ 30,000 employes and 
occupy a tots] workshop floor space of over 140 acres. In the 
Machinery Hall, in addition to the electric service plant and 
the main exhibit of Westinghouse gas engines, turbo-generators, 
rotary converters, exciters and motors in operation, which are all 
enclosed within ornamental ‘staff walls and columned entrances of 
classic design, is the Westinghouse auditorium. This will seat 350 
persons, and here biograph and mutoscope pictures of scenes 1n and 
about the various Westinghouse works in the Pittsburg district, 
including the first interior photography of the kind ever taken by 
means of the Cooper Hewitt mercury vapour lamp, are displayed at 
frequent intervals each day. The auditorium, which is of ornate 
architectural design, is rendered cool and comfortable by a ven- 
tilating system which provides a continuous supply of pure air, and 
is brilliantly lighted by Sawyer-Man incandescent lamps, Bremer 
arc lamps, Cooper Hewitt mercury-vapour lamps and Nernst 
glowers. The auditorium is also available as a meeting place for 
scientific societies and technical congresses. Cooper Hewitt lamps, 
by the light of which the mutoscope shop views were taken, form 
one of the distinct novelties of the exhibition, and several forms 
of such for use in general illumination, photography and photo- 
engraving, are shown in the booths in the Machinery Hall and 
in the Palace of Electricity, together with samples of photo and 
photo-engraving work done by some of the best operators. Demon- 
strations of working with these lamps were given for the benefit of 
the National Photo-Engravers’ Association at its June convention, 
and others will be given at the convention of the National Photo- 
graphers’ Association in October. 

There are in all about 10,000 Nernst lamps in use in the exhibition 
buildings, 6,000 of them being in the Fine Arts Museum. The big 
Westinghouse generators alluded to supply current for the Nernst 
lamps throughout the building, as also for the 200,000 ordinary incan- 
descent lamps which outline the buildings at night. Inservice or on 
exhibition, the Westinghouse Company hasaltogether some 14,000 H.P. 
of generating machinery and 30,000 E. . of motors and other 
appliances. Steam for the plant is supplied from an adjacent boiler 
house, in which are installed a number of B. & W. water-tube 
boilers built into a single setting and having a total capacity of 
6,400 H.P. The equipment also includes Roney mechanical stokers 
operated by Westinghouse standard stcam engines, a complete coal- 
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conveying system furnished by the Link Belt Engineering Co., 
Cochrane feed-water heatera, Worthington steam pumps, niechanical 
draught, condensers, cooling towers, &c.—all the equipment, in fact, 
that constitutes a model up-to-date station. Included in the auxiliary 
electrical plant are three 80kw. 125-volt continuous-current directly- 
connected exciters, any two of which are sufficient for the work. 
The exhibit service plant, immediately west of the Westinghouse 
Company’s headquarters, furnishes power for various purposes, and 
includes a 400kw. Westinghouse-Parsons steam turbine generating 
set. The latter runs at a speed of 3,600 revs. per min., and supplies 
three-phase current at 60 œ per second and 440 volts. It is at the 
present time the smallest turbine unit built by the Westinghouse 
Machine Co. Among the exhibit service plant there are also a 
125 H. P. vertical and a 225 n P, horizontal Westinghouse gas engine, 
the former being directly connected to a standard continuous- 
current generator, and the latter to & standard three-wire double. 
voltage continuous-current generator. Both the single-acting and 
double-acting types of Westinghouse gas engines are represented 
here in their latest form. An important part of the Westinghouse 
installation is the pumping machinery under the cascades in front 
of the Festival Hall. 'This equipment consists of three large centri- 
fugal pumps each driven by a 2,000 H.. Westinghouse induction 
motor, and it supplies 90,000 gallons of water per minute for the 
cascades. 

Amongst the many exhibits in the Palace of Electricity are the 
single-phase series-wound crane motors, similar in type and general 
construction to the single-phase railway motors exhibited in the 
Transportation Building; also the new Westinghouse unit switch 
system of multiple unit control. The Westinghouse Air Brake Co.'s 
exhibit includes a rack made up of apparatus constituting the 
equipment for a six-coach passenger train with engine and tender, 
all fitted throughout with the high-speed brake and signal equipment. 
The engine and tender are also equipped with the combination 
automatic and straight air brake which is now so much in use. 
An exhibit of magnetic brakes, car-heating equipments, and straight 
air brakes for both motor-driven and axle-driven compressors is 
given by the Westinghouse Traction Brake Co. The magnetic 
brake is applied to a truck running on a track 45ft. long, the truck 
being fitted at both ends with friction draught gear buffers to show the 
use of this extensively adopted device. Another interesting exhibit 
is the separate brake controller for use with the magnetic brake, 
when the latter is fitted to cars already equipped with ordinary 
controllers. The straight air-brake rack shows the equipment now 
used in the straight air-brake outfit on electric cars that are operated 
by one of the Westinghouse standard compressors. The compres- 
sors shown are of the axle and motor-driven types, and they are 
sectioned to permit of the inspection of their internal working parts, 
one of them being arranged to move with a regular cotnpressor in 
operation. An exhibit by the Union Switch and Signal Co. consists 
of a group of full size working signals erected in the Transportation 
Building. Examples of electrical appliances for the operation and 
control of signals are exhibited, together with a signal designed for 
use in the tunnels of the Pennsylvania Railroad under the Hudson 
River to New York City, this being fitted in a full-sized model of 
one of the tunnel tubes. The company’s most important exhibit at 
St. Louis, however, consists of installations in actual service, chief 
of which is the Westinghouse electro-pneumatic interlocking system 
at the Union station, which controls all the passenger yard move- 
ments, and is said to be the largest interlocking apparatus ever built. 


THE BLONDEL ARC LAMP.* 


What promises to be one of the most important improvements 
in electric lamps made during recent years is due to André Blondel, 
of Paris, a distinguished French engineer. This lamp is now being 
exhibited in New York by Col. W. S. Proskey, of 70, Wall-street. 
The lamp is of the open arc type, is very brilliant, gives an excel- 
lent distribution and a high efficiency The quality of the light can 
be varied considerably and made much whiter than the ordinary 
carbon are. The peculiarities of this lamp are three: First, one of 
the carbons is & composite carbon—that is, it contains a proportion 
of certain salts which have the property of increasing the luminosity 
of the are ; second, in the direct-current Blondel lamps, the positive 
carbon is placed at the bottom; third, around the upper carbon, 
and just above the arc, is placed a reflector. Each of these features 
has a distinctive value, and adds to the effectiveness of the lamp. 
The arrangement is shown in the accompanying illustration. 

Considering first the composite carbon, this is a cored carbon 
having usually three zones. The outer zone is a pure carbon, and 
is for the purpose of mechanical strength and providing electrical 
conductivity. It is thin compared with the diameter of the carbon. 
Within this is a large composite core, consisting of carbon and the 
various light-giving salts, such as lime, magnesia or similar minerals. 
Within this core nay be an inner core, which has the same composi- 

* From the Electrical Review of New York. 


tion as the larger core, but is subjected to less pressure, and, being on 
the interior, is probably baked at a somewhat lower temperature. 
The object of this central core is to assist in maintaining the arc at the 
centre of the carbon, and produce a uniform consumption of the 
carbon itself. These carbons are of varying sizes, depending upon 
the size of the lamp. That for 5 amperes is about g in. in diameter. 
They burn about Jin. per hour. The upper carbon, being the negative, 
is shorter, and is usually of pure carbon, though it may contain a very 
small part of the light-giving salts. It is usually smaller in diameter 
than the lower carbon. These carbons are of satisfactory size for 
shipping and handling, and while the best results are obtained by 
using different sizes for the different lamps, they can all be burned 
in any one lamp. The effect of placing the positive composite 
carbon at the bottom is to allow the vapours given off here to rise 
through the arc, and thus to become highly heated. When this 
composite carbon is placed at the top, the vapours given off, being 
lighter than the cooler air around the arc, tend to rise, resulting in 
a flame which licks the upper carbon. With this arrangement, 
also, the scoria formed runs down to the tip of the carbon, and 
drips off; and when the lamp is shut off an insulating layer is 
formed, which must be broken off, before the lamp will start again. 
With the reverse position adopted by Blondel, these vapours pass up 
through the arc, and they thus add considerably to the luminosity 
of the arc. In fact, the lamp is a luminous arc lamp, as the light 
given from the carbon electrodes is inappreciable. In this position, 
any scoria which might form would tend to run down the lower 
carbon, and hence would not form an insulating layer. The lamp 
may be turned on or off at will. without it being necessary to clean 
the carbons. 

The action of the reflector—or condenser, as it is sometimes 
called—is to confin? the vapours as they rise from the arc, until 
they are completely consumed, and to 
collect the metallic oxides formed. No 
objectionable vapours are given off, 
thus permitting the lamp to be used 
for inside lighting, The condenser con- 
sists of a metallic ring having a concave 
surface downward, and containing at 
the centre part a ring of some insus 
lating refractory material. In action 
this condenser 33 coated quickly 
with white oxides, and is thus con- 
verted into a very effective light dis- 
perser. The condenser also protects 
the arc from disturbing air currents, so 
that it burns steadily, even at low 
values of current. The lamps are now 
put ont for 5 and for 8 amperes, and 
Col. Proskey has even succeeded 
in constructing & lamp which burns 
very satisfactorily on 1 ampere. The 
length of the arc is considerable, 
varying with the voltage and being 
from zin. to zin. The normal voltage of the lamp is 50, but by 
increasing the length of the arc it may be carried up to over 70, and 
still a satisfactory arc be maintained, and, apparently, with a similar 
increase in luminosity as secured by the larger lamps. One of the 
l-ampere lamps was shown in operation, and, so far as could be 
judged by mere inspection, it was perfectly satisfactory, burning 
quietly and steadily and giving off a great deal of light. It 18 
thought that these low-current lamps will meet with much success, 
particularly for interior lighting. The value of this lamp as v 
source of light is very well indicated in a report made by Dr. W. 
Wedding, of the Royal Technical High School, Charlottenburg, 
who exainined the lamp for the German patent office. Dr. Wedding 8 
results are embodied in the accompanying table :— 


Results of Wedding's Tests of Blondel Lamp. 


| Watts Average Watts 
per hemisphe- Per 


E NN 


DiAdRAM or Part3, BLONDEL 
Ar: Lame. 


— — — — — — — — 


Type and arrangement voltage. Amps. 


of carbons. lamp. rical c.p. e. p. 

Positive Blondel glower 9mm. | | 128 

dia., upper Siemens A“ 57.4299 171-5 1,339 0 

carbon 7mm. dia 109 
Same, of 11mm. & 7mm. dia. 51:6 | 5:12 2412. 2,210 0 
Upper positive Siemens A” | 

cored carbon 9mm. dia | 531 2-9 154˙2 207 0:746 

lower negative Siemens i 

“A” solid 7mm. dia. .... 
Same arrangement of 11mm. | 52-4 4-94 | 2589 | 404 0:644 

and 9mm. dia. .......... Mp € 0-100 
Bremer lamp .............. 28:6 0-126 
Bremer lamp ..... e 12:3 | oe 

F 
These figures show that, with the same current intensity, ihe 


high-tension arc is more economical than the low-tension, ae ett E 
of the Blondel inverted arrangement is about 25 per 1 tion of 
than that of the other, This arrangement causes a trans! 
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ions in the same direction as with the rising of hot gases, giving 
a considerably hotter burning and a steadier light. 

To determine whether the Blondel lamp gives better results than 
hitherto-known lamps, Dr. Wedding compares it with other results 
of flame are lights as follows: The most favourable result of 
specific consumption has been found in the Bremer lamp, with 
carbons arranged side by side. This was 1:1 watt per candle. 
The consumption of Blondel’s lamp differs from this by 9 per cent. 
I do not attach much importance to this difference, if one considers 
that the consumption of 0'1 watt in a Bremer lamp can be obtained 
only at the exceptionally high intensity of current of 28 amperes, 
xad nearly the same result is obtained by Blondel with & lamp 
taking only 5 amperes. An important improvement has thus been 
made. If one considers, further, that a 12:3-ampere Bremer lamp 
shows the same specific consumption (0:126 watt) as a Blondel lamp 
taking only 3 amperes, it is clear that a new and considerable 
effect has been achieved by Blondel's lamp." To quote further 
from Dr. Wedding: Up to the present time none has succeeded 
in making flame arc lamps practically useful and to burn with such 
small currents as 3 amperes. This M. Blondel achieves as the 


result of co-operation of the different elements in his lamp. Con- 


sequently, the success of Blondel's lamp rests upon the co-operation 
of a number of arrangements which will lead to new and hitherto 
unknown progress." 

The accompanying distribution curves were obtained at the Lamp 
Testing Bureau, New York City. They show, when compared with 
the curves for the ordinary enclosed lamps, a high efficiency for the 
Blondel lamp. For instance, the measurements made by the 
National Electric Light Association's committee show that a 
6:6-ampere 110-volt direct-current enclosed lamp, without the outer 
globe, gave a maximum luminosity of a little over 450 candles, 
with an expenditure of 726 watts. A 5-ampere 50-volt direct- 


DISTRIBUTION CURVE, DLoxpEL Arc Lamp. 


A, Threc-amyere fifty-volt lamp, without globe. B, Five-ampere fifty-volt lamp, 
without globe. 


current Blondel lamp, without the globe, gave over 2,700 candles, 
with an expenditure of 250 watts. It is interesting also to compare 
the 8-ampere 50-volt Blondel lamp—taking 150 watts—with the 
ordinary enclosed arc lamps. The report shows that, for the 
3-ampere Blondel lamp, operating at 50:8 volts, the mean hemi- 
spherical candle-power was 790 candles. The specific consumption 
was 0:191 watt per candle. For the 5-ampere lamp, without 
the globe, the mean hemispherical candle-power was 1,888, and 
the specific consumption 0:133 watt per candle. The report of the 
Lamp Testing Bureau states: The lamp burns very quietly, 
without hissing or noise except the occasional feeding of the 
carbons. The arc travels very slowly and at intervals remains 
stationary for considerable periods of time. There are no deep 
shadows from the supporting arms and the bottom of the lamp, 
due probably to the distributing effect of the reflecting surface 
referred to, and, to the eye, the illumination is fairly unitorm 
throughout the lower hemisphere, even without the globe. The 
globe, of course, increases the illumination in the upper hemi- 
sphere, giving a more uniform spherical distribution. The lamp, 
however, can be burned if desired without a globe." 

The mechanism of the lamp is quite simple. There is a rocking 
lever connected with a train of wheels for feeding the carbon and 
for drawing the arc. The action of this is controlled by a series and a 
shunt solenoid. In other respects this lamp is similar to the 
familiar type. The appearance of the light is exceedingly pleasant 
and soft. When the 5-ampere 50-volt lamp was exhibited side by 
side with & 5-ampere 110-volt enclosed arc the contrast was very 
marked. The Blondel lamp was enclosed in a very heavy opalescent 
globe, and there was no shadow either on the ceiling or on the 
floor directly under the lamp. The ordinary arc lamp apparently 
added but little to the general illumination of the room. 


PARLIAMENTARY INTELLIGENCE. 


EXTENSION OP MUNICIPAL BLEOTBRIO LIGHTING 
AREA. 
ELECTRIC LIGHTING PROVISIONAL ORDER CONFIRMATION BILL No. 8. 


This bill, to confirm a number of provisional orders made by the 
Board of Trade under the Electric Lighting Acts, came before a Committee 
of the House of Commons yesterday, the chairman being Sir James 
Woodhouse. The only opposed order was that granted to the Maidenhead 
Corporation. It will be remembered that this particular order was one of 
the group which came before the Committee of the House of Lords pre- 
13 ig by his Grace the Duke of Northumberland (see The Electrician, 

une 17). 

Mr. VESEY KNOX, for the Maidenhead Corporation, said the only 
‘opposition was by the Eton Rural District Council. The order sought to 
extend the area of supply beyond the borough boundary, by reason of 
numerous applications from residents in the adjoining districts of Cook. 
ham, Bray and Taplow, which latter was in the Eton Rural District 
Council. This Rural Dietrict Council, however, only gave their consent on 
the condition that certain other districts were included in the applica- 
tion to the Board of Trade of the Maidenhead Corporation. 'The extra 
parishes in question were Hitcham and Burnham, and they were of 
very considerable area with but only small populations. Having 
made the application to the Board of Trade, and having been 
granted the order for all these districts, a very considerable opposition 
was made both by the Maidenhead Gas Co. and the Great Western Rail- 
way Co. The latter company opposed simply as ratepayers in Maiden- 
head that this trading outside the area would be unfair. On inquiry, it 
was found that in Burnham there was not a single application for 
current and in Hitcham only one applicant. Further, the distance of 
these parishes from the existing generating station would involve high- 
tension transmission, whereas the present system was the low-tension, 
three-wire, continuous-current, In these circumstances, feeling that there 
was no evidence to offer of a public demand, they offered no objection to 
Hitcham and Burnham being struck out by the House of Lords Com- 
mittee which first dealt with the order. 

The Hon. T. H. W. PELHAM, for the Board of Trade, said that the 
Maidenhead Corporation, in going outside its district, became in the 
position of a trading company, and therefore should obtain the consent 
of the local authority. Having obtained this consent upon certain con- 
ditions, it was the practice of the Board of Trade to insist that promoters 
should fight for the order as passed by the Board of Trade. 

The CHAIRMAN said the only point was as to whether Taplow should 
be struck out of the order. 

Mr. C. O. MILTON, electrical engineer to the Maidenhead Corporation, 
gave evidence in support of the inclusion of Taplow. 

After a few remarks on behalf of the Eton Rural District Council, 

The Committee passed the order with the inclusion of Taplow. 


| OTHER ELECTBICAL BILLS. 


In the House of Lords on Thursday last week the Radcliffe Tramways 
and Improvements Bill was read a third time and passed. On Monday 
the Swindon Corporation Bill and the Saddleworth and Springhead Tram- 
ways (Abandonment) Bill were read a third time. On Tuesday the London 
County Council (Tramways and Improvement) Bill and the Rotherham 
Corporation Bill were read a third time and passed. The Electric Light- 
ing (London) Bill and the University of Liverpool Bill were read a second 
time. 

In the House of Commons on Friday the Lords amendments to the 
Torquay Tramways Bill were considered and agreed to. Phe Leed: 
University Bill was read a second time. On Monday the Tyneside Tram- 
ways and Tramroads Bill was read a third time, as also was the Leeds 
University Bill. On Monday the Manchester Corporation Tramways Bill, 
North Wales Electric Power Bill and the West Riding Tramways Bill were 
read a third time. 

In our issue for July 22 we gave a report of the proceedings before a 
House of Commons Committee in connection with the Caerphilly Electric 
Lighting Order. The local gas company asked for the insertion of the 
Duke of Northumberland's modification of the ** Bermondsey ” clause, 
which was refused. On Tuesday a similar application was made when the 
order came before a House of Lords Committee, presided over by Lord 
Kintore. The proceedings were practically verbatim those given in our 
issue for July 22, and in the end the Committee refused to grant the clause. 

The Belfast and North-East Ireland Electricity and Power (ras Bill was 
on Wednesday ordered for third reading by the Unopposed Committee of 
the House of Commons. The objects of the bill were given in our issue 
of July 1. A clause in the bill gave the company power to take, and 
local authorities power to make, transfers of electric lighting provisional 
orders in the same form as has already been inserted in a number of 
power bills this session. 

The Loch Leven Water Power Bill came before a Committee of the 
House of Lords last Friday, presided over by Lord Newton. The object 
of the bill, as set forth in The Electrician for July 8, when it was before 
the House of Commons, is to secure an extension of time for the com- 
pletion of works, &c. The only opponent was Sir John Stirling Maxwell, 
M.P., who had certain land scheduled by the promoters. After hearing 
evidence, the Committee, on a promise by the promoters not to come 
again for an extension of time, passed the preamble of the bill subject to 
a clause being inserted giving Sir John Stirling Maxwell compensation 
for the additional damage that he might sustain owing to the extension 
of time. This is in addition to the £6,500 secured to him under the 
company's act of 1901, 
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The Betfast Corporation Tramways Bill came before the Unopposed 
Committee of the House of Commons on Wednesday. The full objects 
of the bill. were given in The Electrician for April 29, when the Ear! of 
Camperdown’s Committee of the House of Lords had it under considera- 
tion. After some discussion it was agreed to give the promoters seven 
years in which to complete the lines, although the usual period is five 
years. On the question of fares permission was given to adopt a stage 
syatem, each stage being not less than 1 mile, for which 1d. should be 
charged, An amendment was also granted enabling the Corporation to 
charge 2d. if a passenger travelled over a small portion to two stages, even 
if he did not travel a mile. The bill was then ordered for third reading. 


STREET EXPLOSIONS. 


On Monday, in the House of Commons, 

Sir T. DEWAR asked the Home Secretary whether his attention had 
been called to an accident in Regent-street on Thursday, July 21, occa- 
sioned through gas escaping into a telegraph inspection chamber and 
coming into contact with a leakage in an electric wire, and would he state 
whether any explosions arising through leakage of a similar character had 
been reported by the police during the last two years. 

Mr. AKERS DOUGLAS, in a printed reply, said he had been informed 
by the police that, so far as they were aware, during the two years ended 
June 30 last 21 explosions of a character similar to the one mentioned in 
the question had occurred. The explosions resulted in injury to 11 persons 
and the death of two horses. It did not appear to be a matter as to which 
he had any power. 


— ——̃ — —À — 


POST OFFICE TELEPHONE EQUIPMENTS. 


In a printed reply en Friday to Sir Thomas Dewar, 

The POSTMASTER-GENERAL said that since April, 1902, orders 
amounting to about £109,000 had been issued for the equipment of 
telephone exchanges in London, most of the orders being given to a 
foreign firm which held numerous patents for the central battery system. 
Circumstances were gradually altering, however, and he hoped before 
long to be able to obtain telephones for the use of subscribers from 
British makers only. 


— e — — — 


ROYAL ASSENT. 


Among the bills to which Royal Assent were given on Monday were the 
Bournemouth Corporation Tramways Act and the Metropolitan District 
Railway Act. 


— 


LEGAL INTELLIGENCE. 


Fixing Tramway Brackets on Property. 


At Coventry Police Court last week Mr. Joseph Topp was summoned by 
Mr. W. P. Pearsall, engineer to the Coventry Electric Tramway Co., to 
show cause why a bracket should not be fixed upon his property in Fleet. 
street, Coventry. For the company it was stated that defendant was the 
only objector on the line of route of the proposed tramway extensions. 
Defendant had asked for £1 per year for the privilege or one £10 fully 
paid-up share in the company, but he afterwards dropped his request for 
a share in the company, it being explained that he believed they were £1 
shares. In all other cases the company paid 1s. per year per bracket as 
a reasonable sum. 

Befendant submitted that his terms were not unreasonable. The com- 
pany was a private company working with the object of making profits, 
and for that purpose it needed his premises. 

The Bench, who held that defendant's request was unreasonable, made 
an order for defendant to allow a bracket to be fixed on payment of 
ls. per annum. 


Jaeger Bros. v. Electrical Fittings Co. 


In the High Court on Saturday Mr. Justice Lawrance heard an action 
for the recovery ot £81. 3s. 5d. for electrical fittings sold and delivered. 
The defence was that the period of credit had not expired. Plaintiffs 
contended that the goods were sold on the terms of 23 per cent. dis- 
count, prompt monthly cash," while defendants declared that they had 
the option of accepting those terms or of paying net at three months.” 

After the evidence, his Lordship gave judgment for plaintiffs for 
amount claimed and costs. 


Schulz v. Baker, Bauer & Co. 


This case, which was heard by Mr. Justice Jelf and a special jury at 
Manchester Assizes last week, was for the recovery of commission. There 
was a counterclaim by defendants for services rendered, &c. Plaintiff 
(Herr E. Schulz) was the inventor of an accumulator, manufactured in 
Germany and patented in Great Britain and other European countries, 
and defendants were his agents in this country, selling on commission. 
Under the terms of their agency they sold a battery of cells to Batley 
Corporation. Afterwards disputes arose; defendants asked for better 
terms on account of the great expense incurred in endeavouring to intro- 
duce plaintiff's accumulator, and much correspondence took place, 
plaintiff holding defendants to their original agreement. Defendants, it 
was alleged, obtained payment from Batley Corporation for the battery 


^ 


and retained the money against the remuneration-claimed. This plaintiff 


now sought to recover. Defendants’ claim for remuneration was based 
on a collateral verbal agreement, made in Cologne on the occasion of a 
visit to Germany by Mr. Bauer, that his firm should be paid £350 to meet 
expenses, &c. 

Mr. Justice JELF said the jury would have to say whether, on the 
evidence, defendants were promised the sum referred to on condition of 
their continuing the agency. 

The jury answered the question in the negative, and judgment was 
entered for plaintiff for £520. 6s. 8d. on the claim, and the counterclaim 
was dismissed. 


Attorney General (at the relation of the Weybridge Urban 
District Council) v. Urban Electric Supply Co. (Ltd.) 


In the High Court on Friday last week plaintiffs applied to Mr. Justice 
Joyce for an injunction to restrain defendant company from supplying 
electric current for power, light or other purpose outside their area, and 
also to prevent them breaking up the streets in Weybridge for the purpose 
of distributing electric energy outside the district. 

His Lordship adjourned the hearing until Tuesday, when 

On behalf of plaintiffs Mr. HUGHES contendel that what had been 
done by defendants in supplying the Walton Urban District Council 
with energy was a breach of the Weybridge Provisional Order. 

Mr. YOUNGER, K.C., for defendants, contended that his clients had 
aright under the Order to supply Walton as a local authority having 
power to light its own district. 

Mr. Justice JOYCE, in the result, held that the plaintiffs were entitled 
to an injunction to restrain defendants from supplying energy outside 
the area of supply specified in the Weybridge Order. 

The injunction, it was stated, would not issue until Aug. 12. 


Brown v. London and South-Western Railway Oo. 


At Brompton (London) County Court recently plaintiff (Mrs. Brown) 
sought to recover damages for injuries caused by a telegraph wire falling 
upon her. It appeared that plaintiff was passing over Putney Bridge in 
November last, and was struck by a telegraph wire, which had snapped. 
The wire was carried on the company’s poles across the bridge. An 
inspector of the company stated in his evidence that the snapping of the 
wire must have been caused through the overheating of the soldering of 
the jointing of two copper wires. There was great tension on the wires, 
the span being 70yds., and the contraction would be lft. 9in., according 
to variation of temperature between 22°F. and 60°F. 

For the company it was contended that there was no negligence, as no 
inspection would have revealed the defect, and also that the broken wire 
was the property of the Postmaster-General and was used exclusively by 
the postal telegraph authorities. The wire, however, had been put up and 
maintained by defendant company, together with their own wires on their 
own poles. 

The jury found for plaintiff for £15, and the question of negligence 
was argued before the judge, who eventually found that there was 
evidence of negligence, and that the jury were right in finding that the 
company were guilty of negligence. Another point raised was whether 
the company was protected by the plea that the wire was the property of 
the Postmaster-General, and on this point also his honour found for 
plaintiff. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The governing body of the South-Western Polytechnic, Manresa- 
road, Chelsea, London, S.W., invite applications for the appointment 
of head of the Department of Electrical Engineering. Salary £250. 
Applications (on forms to be obtained from the secretary) by Aug. 11. 
See also advertisement. 

A lecturer in physics is required at the Municipal Technical 
School, Birmingham, in September. Commencing salary £140 per 
annum. Particulars from the secretary (Mr. Geo. Mellor), Suffolk- 
street, Birmingham. Applications by Aug. 27. See advertisement. 


Stoke-upon-Trent Electricity committee require a fitter driver 
(accustomed to Willans engine) and a switchboard attendant for 
direct-current low-tension system. Applications to borough elec- 
trical engineer (Mr. P. J. S. Tiddeman), Field-place, Stoke-upon- 
Trent, by Aug. 13. See advertisement. 

The Council of the County Borough of West Ham require a 
lecturer in electrical engineering at the Municipal Technical Insti- 
tute. Salary £200 per annum. Application to principal by noon 
Sept. 1. See also advertisement. 

The Electricity committee of the Borough of Weymouth and 
Melcombe Regis require a chief assistant electrical engineer, salary 
£120 per annum. Applications to the town clerk (Sir R. N. Howard) 
by Aug. 10. ; 

Applieations are invited for the position of lecturer in electrical 
engineering in the University of Sydney. Salary £500 per annum, 
with permission to carry on a certain amount of consulting practice 
subject to approval of Senate, Further particulars from the Acting 


! Agent-General for New South Wales (the Earl of Jersey), 9, Victoria- 
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street, London, S.W., to whom applications by Sept. 10. See also 
an advertisement. 


A shift engineer is wanted for a large lighting and traction station 
in the North of England. See advertisement. 


The committee of the City and Guilds of London Institute are 
about to appoint a professor of Mechanical Engineering and Applied 
Mathematics at Finsbury Technical College, in succession to Prot. 
Dalby, appointed professor at the Central Technical College. The 
salary is £600 per annum. Applications to the hon. sec., Gresham 
College, London, E.C., by Sept. 15. 


The Governing Body of the Northampton Institute, St. John 
Street-road, London, E.C., require a chief instructor in mathematics 
(day and evening, part time only). Salary £150 per session. Par- 
ticulars from the principal (Dr. R. Mullineux Walmsley) and applica- 
tions by Aug. 31. 

An assistant for evening classes is required for session 1904-5 in 
the mechanical engineering department of the Crawford Municipal 
Institute, Cork. £100 per annum. Further particulars from the 
head master and organising secretary, Mr. E. A. O'Keefe, B.E., 
M. I. E. E., to whom applications by Aug. 10. 


Mr. J. Owen, B.A. (Camb.), B.Sc. (London), has been appointed 
assistant lecturer and demonstrator in experimental physics at the 
Birkbeck College, London, and Mr. W. G. Burt, B.A., B.Sc., has 
been appointed assistant lecturer in mathematics. 


EDUCATIONAL NOTICE. 


Northampton Institute.—Full day courses in the theory and 
practice of mechanical, electrical and horological engineering will 
commence on Monday, Oct. 3. Entrance examination, Wednesday 
and Thursday, Sept. 28 and 29. The courses for mechanical and 
electrical engineering include periods spent in commercial work- 
shops and extend over four years. Students also prepare for the 
degree of D Sc. in engineering at the University of London. Par- 
ticulars as to fees, &c., can be obtained at the Institute, St. John 
Street-road, London, or on application to the principal (Dr. 
R. Mullineux Walmsley). See-also advertisement. 


Ballymena.—The Board of Trade have deferred the question of 
the revocation of the Ballymena Provisional Electric Lighting Order, 
1897, for six months. 

Barking.—The Local Government Board have given their 
decision on the appeal of Mr. Berry and nine other members of the 
Council against the surcharge made by the district auditor (Mr. 
Dolby) for year ended March 81, 1908, of sums amounting to 
£2,223. 6s., as representing the general district rate account 
occasioned by the failure and neglect of the Council to provide for 
the deficiency of income in their electricity undertaking as required 
by sec. 52 of the Barking Town Lighting Provisional Order, 1897. 
The Board intimate that they have decided to discharge the sur- 
charge. The effect of the decision is that the appellants are released 
from their liability under the auditor’s surcharge. 


Barmouth.—The Council have conditionally accepted the terms 
of the National Electric Construction Co. for the erection of elec- 
tricity works. 

Beckenham.— The gross assessment of the electricity works has 
been increased from £400 to £2,000 per annum, and the Electric 
Light committee have decided to appeal. 

Belfast.—In a return by the city electrical engineer (Mr. 
Victor A. H. M‘Cowen) it is stated that for the six months ended 
June 30 the output of current exceeded 1,000,000 units, while the 
receipts were £13,887. 4s. Td., compared with £11,940. 2s. 8d. for 
the corresponding period of 1903. The average price per unit was 
27617d., compared with 3:066d. 

Birstall.—The British Electrie Traction Co. have intimated to the 
District Council intention to proceed with the work of reconstructing 
the Birstall and Gomersal tramway. 


Boksburg (Transvaal).— Messrs. E. H. Gellender & Co., a local 
firm, have entered into a contract for the electric lighting of the 
town. Both arcs and Nernsts are to be employed. 

Bombay.—In our issue of June 10 we announced that the 
Brush Co. had applied for a licence under the Indian Electricity 
Act. The company is now erecting electricity works for Bombay, 
and Callender's Co., which secured the contract for the mains, 
&c, is making rapid progress with the cable laying. Three- 
phase plant, which will generate electrical energy at 6,000 volts, is 
being put down at the station. 

Oardiff.—The Parliamentary committee decided on Tuesday to 
insert in their next omnibus bill a clause authorising the letting of 
electric motors, fittings, &c., on hire. 

Chartered Institute of Patent Agents.—The qualifying 
examination of persons desirous of being registered as patent agents 
will be held in November. Copies of notice giving full particulars 


1 mile 660yds. not under the Corporation’s control. 
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can be obtained from the secretary, Chartered Institute of Patent 
Agents, Staple Inn-buildings, London, W.C. 


Cheltepham.—The Council have adopted the special report of 
the General Purposes committee (abstracted in our last issue), expres- 
sing confidence in the Electric Lighting committee and the borough 
electrical engineer (Mr. M. H. Kilgour). 


City of London.—4A report has just been presented to the Cor- 
poration of London, prepared by Mr. D. J. Ross, NM. Inst. C. E., 
engineer to the Corporation, dealing with the works executed by the 
Public Health Department during 1908. 

On the subject of electric lighting the report states that the number of 
arc lamps used in public lighting at the end of the year was 508, the cost 
of each lamp being £26 per annum, On the subject of subways, the 
report states that there is now constructed beneath the City streets about 
14 miles of subways under the control of the Corporation, and about 
The atility of these 
subways is (the report states) shown by tue faot that in the streets 
beneath which they have been constructed no openings have been made 
for access to pipes, &c. (excepting at the ends of the subways), since 
these were completed. 9,265 workmen and others were admitted to the 
subways during the year for various purposes. 103 private firms and 
17 companies, in addition to the Post Office, own overhead wires in the 
City area, and there are now upwards of 85,000 overhead wires in use in 
the City, of which 673,700 spans cross public thoroughfares. The Cor- 


poration bye-law insisting upon the proper labelling of all overhead 


wires has been found to be of great value, as in the case of falling wires, 
&c., it has served to readily locate the ownership and to ensure the 
immediate repair of the wires. 

Companies Struck oft Register.—The ** London Gazette" for 
Aug. 2 states that the following have been removed from the 
Register of Joint Stock Companies :— 

Berrenberg Electric Lamp Syndicate. 

City of Mexico Electric Power Syndicate. 

Crystal Palace Light Railways & Tramways Co. 

Electric Tested Lamp Co. 

Gas & Electric Lighting Corp. (Mauritius). 

Joel Electric Carriage Motor Battery Syndicate. 

Love's Electric Traction Co. 


Dalkeith.— Messrs. Crompton & Co., who are to erect and equip 
electricity works in this town, have offered to supply electrie current 
to the Council for electric pumping at Bridgend at 14d. per unit if 
the consumption is equal to 7,500 units per quarter, with a discount 
of 8 per cent. if the demand equals 10,000 units per quarter. 


Darlington.— For the year ended March 81 the total receipts 
of the electricity department were £5,055. 3s. 2d., including 
£4,144, 2s. 6d. from the sale of current to private consumers and 
£679. 11s. 9d. from street lighting. Expenses were £2,031. 6s. 7d., 
leaving a gross profit of £3,023. 16s. 7d. Interest absorbed 
£1,226. 5s. 10d. and sinking fund £1,228. 18s. 3d., leaving a net 
profit of £568. 12s. 6d. Capital expenditure totals £52,091. 14s, 6d., 
an increase of £12,191. 5s. 8d. for the year. 


Dartford.—At the last meeting of the District Council the con- 
tract with J. G. White & Co. for the construction of electric 
tramways was ordered to be sealed. l 


Derby.—The Council have voted £570 for fitting up a mechanical 
workshop and an electrical engineering laboratory at the Technical 
College, and application has been made for sanction to borrow £550 
of the amount. 

The salary of the tramways manager (Mr. F. Harding) has been 
increased to £200 per annum, with a further increase of £25 in 
August, 1905. 

Dover.—The Council have applied for sanction to a loan of 
£3,500 for the purchase of meters and for “free” wiring for the 
ensuing three years. 


Durham.—The County of Durham Electrical Power Distribution 
Co. will apply for a provisional electric lighting order for the 
district. 


Electrical Exhibition.—In our issue for July 22 we referred to 
the opening of an interesting exhibition of electrical appliances, &c., 
by the Lighting committee of Shoreditch (London) Council, at the 
Pitfield.street Baths, from Oct. 10 to 22 next. We may now 
add that manufacturers of machinery used in the furniture and 
cabinet-making trades, in box making, printing, sewing machinery, 
boot making, laundry work, spring making and wire making, pump- 
ing, cranes, lifts, &c., are invited to become exhibitors, as these 
trades form the staple industries of the district. It is specially 
desired to give great prominence to the most up-to-date forms 
of electric motors, lamps, fittings, ventilating fans, heating and 
cooking apparatus, &c., suitable for business premises, factories, 
hotels, &c. A small charge will be made for space, varying from 
Yd. to 1s. 6d. per sq. ft., according to position, but no charge will 
be made for electric current, and the supply will be given on the 
direct-current three-wire system at & pressure of 240 volts for light- 
ing and 480 volts for electric motors. Descriptive circular, forms 
of application, &., may be obtained from the borough electrical 
engineer (Mr. C. Newton Russell), Electric Supply Department, 
Coronet-street, Shoreditch, N., upto Aug. 31. 
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Electric Lighting Notices.—In addition to the list on p. 618 
of our last issue, the following have signified their intention to apply 
for provisional electric lighting orders for the districts mentioned :— 
Aberdeen (County Counod District committee’s area) — Lowdon Bros. & Co. 
Chester-le-Street.—County of Durham Electrical Power Distribution Co. 
Durham (Rural).—County of Durham Electrical Power Distribution Co. 
Llantrissant.—G. Vaughan Fowler. 

Paddington. — Paddington Elec. Supply Co. and Central Elec. Supply Co. 
Penrith.—G. Vaughan Fowler. [1901.) 
Ripon.— Power & Traction (Ltd.). (Ripon Council obtained an order in 
Sandiacre. —F. Hooley (Ltd.). 

Wanstead.—Empire Electric Light & Power Co. 

Electric Railway Anniversary. May 1, 1904, was the 25th 
anniversary of the first electric railway ever constructed. This was 
one of the attractions of the Berlin Exhibition, 1879, and was con- 
structed as a small-gauge line covering a track of 800 metres 
(880yds.), the car travelling at the rate of 180 to 240 metres per 
minute. 

Blectric Supply Undertakings in the County of London.— 
The volume of London Statistics " for 1903-4, just issued by the 
London County Council, gives an analysis of the accounts for the 
year ended March 31, 1908, in the case of local authorities, and to 
Dec. 31, 1902, in the case of companies, of the electricity under- 
takings established in the county of London, with miscellaneous 
statistics relating to the areas of supply, capacity, output, &c. The 
total capacity of the plants of the 11 metropolitan boroughs owning 
electricity undertakings was 27,644kw. at March, 1903, the capacity 
of the plant of the 16 companies at Dec., 1902, being 94,045kw. The 
local authorities generated 26,491,385 units, the figure for the com- 
panies not being given. The borough councils sold for private supply 
16,098,218 units and for public lighting 5,721,098 units, a total of 
21,814,306 units. The companies sold for private supply 71,294,414 
and 3,259,749 for public lighting, a total of 74,554,163 units. The 
total amount of loans sanctioned to local authorities during 1902-3 
was £2,804,770, the total amount borrowed being £2,653,649. 
The total net capital expenditure of the local authorities amounted 
to £2,620,188, or 0°12 per unit sold. The total net capital expendi- 
ture of the companies was £10,322,049 or 0:14 per unit sold. The 
total revenue of the borough councils was £329,106, and of the 
companies £1,401,223, the total annual expenditure being £193,909 
and £706,585 respectively. 

Electric Traction on Italian Railways.— Messrs. Ganz & Co. 
send us some particulars of the electric railway equipped some years 
ago on the Ganz system (106km., or 653 miles in length) near Lake 
Como, between the towns of Lecco, Colico, Sondrio and Chiavenna, 
on the high-tension three-phase system. These lines form part of 
the system of the Societa Italiana per le Strade Ferrate Meridionali, 
Rete Adriatica. The installation was, however, only regarded by 
the company as an experiment on a large scale (at Messrs. Ganz & 
Co.’s risk), the railway company having undertaken to take over 
the electric line only in the event of the system of traction em- 
ployed, and the whole installation proving, during the guarantee 
period of two years, a thorough success and fulfilling all the 
requirements of a railway service. The guarantee period com- 
menced on Oct. 15, 1902, and would have expired Oct. 15, 1904, 
but we are now informed that the railway company, being satisfied 
of the entirely satisfactory working of the line by electricity, decided 
to take over the whole plant on July 10. This is a success which 
Messrs. Ganz & Co. claim establishes beyond question the suitability 
of the Ganz three-phase system of railway equipment and working 
over main lines of railway. 

Exeter.—The Council have decided to open a central inquiry 
office for the electricity department. It has been resolved to 
appoint a canvasser at £1 per week and a commission based upon 
the increase of lamp connections, as follows :—For first 3,000 lamps 
per annum, 8d. per lamp; for all further lamps per annum, 6d. per 
lamp; for all motors, 5s. per horse-power. The price of electric 
current has been reduced from 6d. to 5d. per unit, and ineter rents 
from 10s. to 5s. 

Exhibitions.—There was to have been opened at Earl’s Court, 
London, an Austria-Hungarian Exhibition for the season 1905, but 
this event has been postponed by request of the Austrian Govern- 
ment. In its place there will be held a grand Naval, Shipping and 
Fisheries Exhibition. The rumour diligently circulated that these 
exhibitions at Earl's Court are to cease alter this year has been 
officially and emphatically denied. 

Attention is called to the notification that the last day for receiving 
applications for space from European firms for the exhibition to be 
held at Cape Town from November, 1904, to January, 1905, is 
Aug. 15 current. 


Pire.—We are asked to explain that it was at the St. Petersburg 
works of Felten & Guilleaume Carlswerke Actien-Gesellschaft, and 
not at their Mülheim factory that the recent fire occurred. The 
deliveries from Mülheim will not, therefore, be affected. We 
are also asked to state that the company's manufactures for 
the English and export trade will be in no way affected, The 
works destroyed were fully insured. 


Fire Brigade Electric Bell Circuits.—Crewe Council have 
received a notification from the Post Office authorities that the use 
of electric bell circuits between the fire brigade station and the 
houses of members of the brigade is an infringement of the exclu- 
sive telegraph rights conferred upon the Postmaster-General by the 
Telegraph Act, 1869. The Council is notified that, so long as these 
cireuits are used solely in connection with the business of the fire 
brigade, no action will be taken. 


Folkestone-Hythe Electric Tramway.—H ythe and Sandgate 


Councils will support the proposals of the British Electric Traction 


Co. to construct an electric tramway on the overhead system 
between Folkestone and Hythe. 

German Ejectro-technical Industry.— In a report on the trade 
of the year 1908 of Frankfort-on-the-Main, Mr. Consul F. Oppen- 
heimer reviews the development of the electro-technical industry in 
this important industrial centre. Mr. Oppenhetmer points out that 
this industry was, from the start, unfettered by any antiquated 
traditions or surroundings, and it was, further, cordially supported 
by the investing public, who supplied large sums of money to aid 
its development. From 1895-6 to 1900 the number of electric light 
and power stations increased from 180 to 774, and the horse-power 
increased from 10,254 to 106,368. The kilowatt capacity of machinery 
in operation and of electric accumulators rose from 40,471 to 230,058. 
Towards the middle of 1900, however, the tide of public favour 
changed, and it is the opinion of many in Germany that the with- 
drawal of public interest in the electro-technical industry was the 
precursor of the general trade depression from which Germany has 
to & greater degree than any other country on the Continent suffered 
during the past few years. The blow fell not the less heavily from 
the fact that over-production had been carried to extremes, and 
many leading firms had committed themselves in the matter of 
capital expenditure. Mr. Oppenheimer draws a distinction between 
those firms who became committed to the erection and equipment 
of complete electricity undertakings and those firms which specia- 
lised in the production of certain machines, apparatus, &c. This 
latter class of commercial undertakings, Mr. Oppenheimer continues, 
has been better able to weather the serious crisis than the former, 
and in some cases have been able to earn more or less satisfactory 
profits. The return to comparative prosperity of the German electro- 
technical industry, which is & notable feature at the present time, is 
referred to, and while in the immediate future no increase is expected 
in the number of electricity supply stations, but rather an extension 
of existing stations, and while the number of horse-drawn tramways 
to be converted into electric systems is now but few, the natural 
development of existing undertakings is likely to provide work for 
those engaged in the industry on a comparatively safe profit-earning 
basis. Mr. Oppenheimer points to the tendency of German indus- 
trial works in putting down isolated installations, and to the use of 
electricity in mining and agriculture as a hopeful factor in the 
development of the industry. 


Glasgow.—The accounts of the electricity department for the 
year ended May 81 show gross revenue £158,190. 4s. 6d , and the 
working expenditure £61,738. 16s. 6d. 

Out of the balance the Electricity committee had to meet int rest on 
loans £36,023. 7s. 7d., and sinking fund £15,205. 103. 6d., leaving 
£45,222. 9s. 11d., from which was deducted proportion of the cost of the 
lamps and fittings supplied to consumers consequent on the change of 
voltage charged to this year's revenue account (£2,700. 9s. 9d.), showing 
a net balance of revenue over expenditure of £42,522. 0s. 2d. The com- 
mittee have resolved to write off capital account for depreciation for the 
year at the same rates per cent. as last year £32,180. 13s. 1d., leaving a 
surplus of £10,341. 7s. 1d. The committee during the year repaid to the 

‘department the amount at debit of previous year's account 
(£18,895, 6s. 1d.) The debit balance of £3,552. 19s. the committee have 
decided to carry forward. Capital expenditure during the year was 
£109,482. 12s. 11d., and the total capital expenditure is now £1,119,047. 14s. 

Halifax.—The Corporation propose to construct the tramway 
route to West Vale, Greetland, at an estimated cost of £1,712. 

Inverness.—The Council have granted an extension of six months 
to Edmundson's Electricity Corp. to commence the erection of 
electricity works in this town. 

Isle of Thanet.—-The Isle of Thanet Electric Tramways and 
Lighting Co. has abolished meter rents, and the advisability of 
adopting a flat rate of 44d. per unit for current instead of the present 
maximum demand system (6d. first hour and 8d. after) is under 
consideration. 

Italy.—The length of tramway lines in Genoa and suburbs is now 
74 miles, and there are 153 cars in use. The number of passengers 


carried over the lines in 1908 was 35,000,000. There is under 


consideration the construction of a new tunnel through the Apen- 
nines. There are many difficulties in the way of the construction, 
which is intended to afford tunnel connection with the main line of 
railway at Ronco. Notwithstanding recent improved ventilation 
in the tunnels in this district, the smoke that collects from the 
steam-driven trains limits the number of trains that can be run 
through, and, consequently, the question of introducing electric 
traction on the tunnel lines between Sampier, Darena and Ronco 


THE ELECTRICIAN, AUGUST 5, 1904. 


653 


is under consideration. At Spezia sanction has at last been obtained 
from the various authorities concerned for the construction and 
working of an electric tramway service between Spezia and Porto 
Venere, tapping all the intermediate suburbs and villages. 

A small electric lighting plant has been established in the town 
of Civita Vecchia, and the owners are engaged in generating 
current for supply to private consumers. The Tuscan Gas Co., of 
London, is, however, in full possession of the public lighting under 
contract. Water power is available in this district from the River 
Marta, and several attempts have been made to utilise this power. 
It is suggested that mills erected in this district and worked by 
electricity would prove a profitable investment. 


Kiogstown.—The Councils electric lighting order, obtained in 
1896, has been revoked. Expenditure of upwards of £2,000 has 
been incurred in connection with the order, and about £700 is 
still due to the consulting engineers and others. 


Kingsway (London).—It having been reported that the London 
County Couneil propose to adopt gas lighting for Kingsway (the 
new thoroughfare 3 the Strand and Holborn), Holborn 
Borough Council last week resolved to suggest to the County 
Council that the Kingsway should be lighted by electricity and 
paved with asphalte. 

Leeds.—On Wednesday, the chairman of the Tramways com- 
mittee (Mr. R. A. Smithson) referred to the new agreement between 
the Corporation and the Wakefield District Light Railways Co. 
for mutual running powers. 

Under the agreement, the Corporation have the option of running over 
the lines of the company to such points as may be selected by the latter, 
or to cease from such running by giving one month’s notice. The com- 
pany are to run their cars over the lines of the Corporation at such times 
and to such places as shall be arranged by the general manager of the 
Corporation tramways (Mr. J. B. Hamilton). Each undertaking will be 
entitled to thae whole of the receipts taken in its own area. 


Liverpool. The income of the electric tramways department for 

e past year was £531,483, an increase over the previous year of 
£18,058. "Total expenditure was £841,463, increase £1,652. After 
paying interest and sinking fund charges, the net surplus was 
£96,242, of which £64,000 was apportioned to reserve, renewal and 
depreciation fund, and £32,000 to relief of rates. 

At Wednesday’s meeting of the City Council, Councillor T. 
Roberts moved 

That the resolution of the Tramways committee of Feb. 24, 1899, 
fixing a minimum height of 5ft. Gin. as the standard for tramway con- 
ductors and drivers, be rescinded. 

The motion was carried by 42 to 27. 


London County Council.—On the eve of their adjournment for 
the long vacation London County Council had to deal with a heavy 
agenda paper, containing, amongst other matters, several items of 
electrical interest, most of which stand over until the return of the 
Council to active work. 

Amongst these items may be mentioned the question of the loan to 
Marylebone Borough Council in connection with the Marylebone elec- 
tricity undertiking. The Finance committee have recommended that, 
subject to all necessary consents and to the London County Council 
(Money) Bill, 1904, receiving Royal assent, and other circumstances 
resulting favourably, the requirements of Marylebone in the way of 
borrowing should be provided for. The large sum involved in this trans- 
action is to be loaned for repayment at varying terms—the loan for 
buildings and engineering work for 42 years, that for alterations to works 
and main consequent upon change of pressure for 38 years, and that for 
new meters or alterations to existing meters, also consequent upon change 
of pressure, for 10 years. 

The Fire Brigade committee recommended that the Eltham brigade 
sub-station, which is to be opened in the autumn, should be lighted by 
eleetricity, and in this connection recommended that the necessary 
expenditure for wiring and supply fittings should be authorised, and 
that tenders be invited for the work. 

The Highways committee presented quite a long list of convictions for 
wilful obstruction of the electric tramcars. In all cases fines were imposed. 
The Highways committee recommended the acceptance of the invitation 
of the Rapid Transit Railroad Commissioners for a representative of the 
Council to attend the opening of the New York tramways subway, and 
OM » J. Allen Baker, chairman of the Highways committee, should be 

ected. 

The plans for the City and South London Railway Co.’s extension 
to Euston have been submitted to the Highways committee and approved. 

A joint report of the Highways and Improvements committees recom- 
mended the approval of the drawings, &c., and estimate of cost (£58,800) 
of the paving and other work, including construction of a portion of the 
tramway subway, in Kingsway, and that the work should be carried out 

y the Works committee.’ 

Longton.—The Council have made an arrangement with the 
British Thomson-Houston Co. for the supply of electric motors to 
be let on hire. 

Lowestoft.—The total receipts of the electric tramways for the 
first year were £10,475. 18s. 

Lucknow (India).— Messrs. Kincaid & Co. have secured a con- 


Cession for establishing electricity works and for constructing electric 
tramways, | 


Middlesex Light Railways.—The Light Railways committee 
of the Council has been charged with making preparations for the 
formal opening, in about a fortnight, of the first section of the 
county light railway system through Lordship-lane, Wood Green. 


Middlesex Tramways.—Middlesex County Council have autho- 
rised the Metropolitan Electric Tramways (Ltd.) to reconstruct and 
widen at their own expense Angel Bridge, Edmonton. Intimation 
has been given to the London United 'Tramways (Ltd.) that tram- 
ways will be permitted over the Middlesex half of Kew Bridge pro- 
vided the company pay £800 per annum and one-third of the total 
cost of that portion of the bridge and its approach, and that the 
company maintain and repair the carriage and footways and pay 
one-third of the cost of future structural repairs. The scheme for 
the proposed widening of Kingston Bridge, submitted on behalf of 
the London United Tramways (Ltd.), has been rejected. 


Municipal Telephony.—At its next meeting Ilford District 
Council will be asked to consider the question of providing a 
municipal telephone service. 

Obituary.— We regret to announce the death of Mr. W. 
Brownridge, the Eastern Extension Telegraph Co.'s superintendent 
at Malacca, which occurred on Tuesday, Aug. 2, suddenly from 
heart failure. Mr. Brownridge originally joined the company's 
service in February, 1874, and resigned in July, 1884, to go into 
business on his own account in the North of England. He rejoined 
the company’s service in 1888, and was for many years at Penang 
and subsequently at Singapore, Port Darwen, Roebuck Bay, 
Batavia and finally Malacca He was born in June, 1852. , 

The death occurred at Liverpool on July 26 of Mr. W. H. 
Walmesley, manager at St. Helens for the National Telephone Co. 


Opening of Oolchester Electric Tramways.—The electric 
tramway system which has been laid down in Colchester by the 
Corporation was opened to the public on Thursday last week. 
Powers were obtained under a tramway provisional order in 1901, 
and Messrs. Lacey and Sillar were retained as consulting engineers 
to draw up a scheme. The lines which have just been opened have a 
total length of slightly over5 miles. The rails are of the 951b. standard 
British type, the maximum gradient is 1 in 12 and the sharpest 
curve 43ft. radius. Messrs. J. G. White & Co. carried out the con- 
tract for the electrical equipment of the line, and Messrs. Dick, 
Kerr & Co. supplied the cars. The overhead trolley system has 
been adopted, the conductor being suspended on bracket arms and 
a few centre poles. The feeders, which were supplied by Messrs. 
Henley, are paper-insulated and lead-covered, and are laid solid in 
stoneware ducts with tiled tops under the pavement. There are 
16 single-truck double deck cars, each having a seating capacity of 
48 passengers, and being equipped with both a hand-brake and a 
Westinghouse magnetic brake. Power is taken from the Cor- 
poration electricity works, from which current for lighting purposes 
has been supplied for some time. A car shed has been built, with 
accommodation for 18 cars, with plenty of space at the rear for 
extension. 

Oulton Broad.—The Council have decided to apply for a pro- 
visional electric lighting order. 

Paddington (London).—The Council have decided to oppose 
proposed applications by the Paddington Electric Supply Co. and the 
Central Electric Supply Co. for provisional electric lighting orders. 


Post Office London Telephone Seivice.—On July 27 an 
exchange, to be known as the Post Office Hampstead Exchange, in 
connection with the London telephone system of the Post Office, 
was opened. 


Presentation.—The chairman of Gloucester Tramways com. 
mittee (Councillor R. Fream) has been presented, on behalf of the 
mayor and members of the Corporation with a silver and polished 
oak model replica of one of Gloucester's electric cars, designed as a 
smoker’s cabinet, in recognition of the conspicuous services rendered 
by him in connection with the city tramway scheme. 


Prison Lighting.— Maidstone Council have offered to supply 
electric energy to the local prison at 3$d. per unit. 


Redditch.—An inquiry was held here last week into the applica- 
tion of the Council to borrow £16,000 for alteration and extension 
of the electricity undertaking. Technical details were given by the 
resident engineer (Mr. W. J. Ferguson). The local gas company 
opposed. 

Reinstatement Charges.— Lambeth (London) Council have pre- 
pared a return showing the average charges made to electric 
lighting companies, &c., by metropolitan local authorities for the 
reinstatement of trenches. These are as follows :— 

York stone, re-laid per yard super., 18. 8:64d.; new York stone, 10s. 0°82d ; 
new Victoria stone, 8s. 10°71d.; tar paving re-laid, 4s. 0:76d. ; asphalte 
footway, 8s. 6:31d.; asphalte carriage-way, lis. 3d. ; kerb refix per foot 
lineal, 2:61d.; kerb refix on concrete, 7d.; new kerb on concrete, 
2s. 7:52d. ; pitched carriage-way re-laid per yard super., 2s. 4:88d. ; pitched 
carriage-way re-laid on concrete, 4s. 10-66d. ; new pitched carriage-way, 
15s. 10°83d.; macadam, 2s. 2:30d. ; ballast or flints, 1s. 6:35d.; concrete 
per yard cube, 17s. 2:25d.; wood re- laid per yard super., 158. 11-4d. ; brick 
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paving re-laid, 3s. 5'75d., new paving bricks per 100 bricks, 13s. 8d.; new 
boxes each, 9s. 9d. ; holes cut, 1s. 7:75d. ; boxes re-paved, 3s. 750d. 

Sheffield.—On the advice of the general manager of the electric 
supply department, the Electric Light committee recommend the 
Corporation to reduce the charges for electric energy for power from 
Dec. 25 next to the following scale :— 

For all power used in motora driving hoists, cranes, passenger lifts and 
machinery, 2d. per unit; for other motors, 14d. ; to consumers satisfying 
the general manager as to continuous running of their motors throughout 
the whole of the working hours of each day, whose consumption does not 
exceed 5,000 units per annum, 1}d. per unit, above 5,000 units per annum, 
ld. When the consumption equals 10,000 units per annum p per cent. 
discount will be allowed, 15,000, 10; 25,000, 15 ; 50,000, 20; 100,000 25; 
250,000, 30; 500,000, 35; and 750,000, 40. All accounts t» be rendered 
at the fixed price per unit, and discounts credited according to consump- 
tion at end of each half-year in September and March. 

South Shields.—At the meeting of the Town Council on Wed- 
nesday the Tramways committee presented their report upon the 
amended offers submitted for the leasing and reconstruction for 
electric traction of the existing tramways, &c., and, after discussion, 
the Council referred the matter back for further consideration. 


Spain.—At San Feliu de Guixols there is in course of construc- 
tion a telephone line which will connect San Feliu with Palamas, 
Palafrucll, La Bisbal and Gerona. A narrow gauge electric railway 
from Vich to Pateral, on the River Fez, is also under construction, 
current being generated from the water power of the Fez. 

Strokestown ((reland).—4A company has been formed to take 
over the local electricity works of Mr. J. Hayden. 


Surrey Tramways.--Surrey County Council will consent to the 
London United Tramways (Ltd.) constructing tramways over Kew 
Bridge provided the company pay a rent and agree to adopt some 
system other than the overhead system. The Council have rejected 
the proposal of the company to cross Kingston Bridge and to widen 
the bridge by means of cantilevers, and have resolved that the 
bridge must be widened to 50ft. and that the general character of 
the present bridge must be preserved as far as possible. 

Sutton Colófleld.— For the quarter ended June 30 the electrical 
engineer (Mr. T. Duesbury) reports that the consumption of electric 
current and the revenue of the department show an increase of 
nearly 40 per cent. over the corresponding quarter of 1903, the 
working expenses being practically the same. The number of units 
sold was 36,659, against 29,768, private consumption accounting for 
an increase of 53:0 per cent. and public lighting 16:4 per cent. 

Theft of Eiectricity.—At Maidstone Police Court last week 
Mary Sims was charged with stealing electricity, the property of 
the Corporation. 

The Town Clerk (Mr. Herbert Monckton) said prisoner's house had 
been wired by the owner but had never been connected, and no meter 
had been putin. Recently suspicions attached to the house by reason of 
the electric light being seen in some of the rooms on several occasions by 
an employé of the electricity department. The chief engineer (Mr. 
Hoadley) subsequently visited the premises and found that the seal 
attached to the wiring had been broken, which showed that the prisoner 
had been taking current. 

Prisoner, who refused to admit an employé of the department to the 
house, said she did use the light a few times, that she meant to pay for 
it, and that she did not think she was doing wrong. 

The Bench inflicted a fine cf 408. or one month'simprisonment in default, 


Tottenham.—The special cominittee, recently appointed to deal 
with electricity supply. reported to the Council last week and 
recoinmended them to await the passing of the Electricity Supply 
Bill, which would give the Council power to join with surrounding 
districts in a joint system of electricity supply. After discussion, 
an amendment by Mr. Malone that the committee be dispensed 
with and the matter referred to the standing electricity committee 
was carried. 


Water-Power Stations in Iadia.—A scheme is in course of 
development for the erection of electricity works for supplying elec- 
trical energy in Mussoorie and Landour. It is proposed to utilise 
the Rangali Gadh waterfall, 800ft. in height, which will provide 
450 H.p. at the minimum normal flow. "This and the public water- 
supply improvement scheme which will be carried out in connection 
therewith will cost 6} lakhs of rupees. 

West Bromwich.—An unopposed inquiry was held on Wednesday 
into the application of the Council to borrow £1,300 for Jaying an 
additional electric lighting main. 


Wigan.— Wigan-Pemberton electric tramway route has been 
opened for traffic. 


Wireless Telegraphy.— Natal has to be added to the long list of 
British colonies and dependencies which have passed legislative 
ordinances on the subject of wireless telegraphy. The Natal Legis- 
lative Asseiubly has amended the Telegraphs Act, 1901, to the 
effect that :— 

The Colonial Government shall have the sole and exclusive right to 
transmit telegrams from, or to receive telegrams transmitted to, this 
colony by sea or by land by means of any agency other than a wire con- 
tinuously connecting the points of transmission and reception. No person 
shall, except on behalf of the Colonial Government, make, equip or use 


within this colony any station, machine, installation or apparatus capable 
of being used forthe purpose of transmitting or receiving wireless telegrams. 

Any person contravening this section, and any person transmitting or 
receiving & wireless telegram contrary to the provisions of this act shall 
be liable to a fine not exceeding £1,000 sterling, or to be imprisoned, with 
or without hard labour, for any term not exceeding five years, or to both 
such fine and imprisonment ; and any building, station, machine, instal- 
lation, or apparatus lawfully made, erected or used for the purpose of 
transmitting or receiving wireless telegrams may be destroyed by order of 
the Government. 

Similarly, the Governor of Ceylon has assented to an ordinance 
providing that :— 

It shall be unlawful for any person to establish or use in Ceylon any 
apparatus or installation for transmitting or receiving messages by means 
of wireless telegraphy unless a licence in that behalf has been first granted 
to him by the Governor, on such terms and conditions as the Governor 
shall from time to time prescribe. Any person contravening these pro- 
visions is liable, on conviction, to a fine extending to 750 rupees and to 
have the apparatus and installation in respect of which the offence is 
committed confiscated. 

The Basutoland and Bechuanaland Protectorate authorities 
have also issued regulations as to the working of wireless telegraphy 
within the Protectorate. The regulations are identical in terms, 
and provide that— 

No person shall establish or use any apparatus or installation for the 
transmission of messages or other communications by means of elec- 
trical energy without the aid of wires and without having previously 
obtained a licence. It shall be lawful for the resident commissioner to 
authorise the issue of a licence for either of the purpose3 mentioned above 
and to revoke the same at any time, and there shall be payable in respect 
of such licence the sum of £100. Any person contravening the above 
provisions is liable, on conviction, to a fine or imprisonment. 


An ordinance by the Government of Mauritius has been issued 
regulating the erection and use of stations and machinery for wire- 
less telegraphy. It is provided 

That no telegraphic or electrical station, apparatus, machinery or 
implements whatsoever, for the purpose of electrical communications, 
transmission, emission or reception of messages, by what is generally 
known as wireless telegraphy, between any places in Mauritius, or between 
any place in Mauritius with any place out of Mauritius, shall be erected 
or used in any place in Mauritius, whether on public or private property 
without the sanction of the governor previously obtained. Any person 
contravening the above provisions is liable to a fine not exceeding R3.5,000, 
and to have the apparatus, &c., confiscated. 

This makes the group of British colonies and dependencies which 
have legislated on the subject to include : — 


Bahamas Ceylon Malta 
Basutoland Gambia Mauritius. 
Bechuanaland Gold Coast Natal 
Bermudas Hong Kong New Zealand 
British Guiana Jamaica St. Lucia 
British Honduras Lagos Seychelles 


Cape of Good Hop» 


Wolverhampton.— An inquiry was held here last week into the 
application of the Council to borrow £13,000 for extensions of the 
electricity undertaking. 

The town clerk (Mr. H. Brevitt) explained that £3,000 was required 
for electric generating plant at the new refuse destructor in Crown-street. 
£2,800 would be spent upon feeder and distributing mains to supply a 
large manufacturing district near the destructor, and £7,009 for the 
extension of the mains throughout the borough during the next two years. 

The borough electrical engineer (Mr. Shawfield) also gave evidence. 

There was no opposition. 

Outing.— The first annual outing of the engineering staff and 
employés of Ealing Corporation electricity works took place on 
Saturday. The party, numbering 33, journeyed to Marlow (by rail 
to Windsor and launch to Marlow), where dinner was served at the 
Crown Hotel, under the presidency of Mr. J. Douglas Knight, the 
borough electrical engincer, the vice-chair being filled by Mr. A. E. 
Pullen, the chief assistant engineer. The musical members of the 


staff provided an excellent programme for both the out and home 
journeys. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Dublin Lighting committee invite tenders for 500 alternating- 
current meters (single and three-phase). Specifications, &c., may 
be seen at the office of the city engineer (Mr. Spencer Harty), City 
Hall, Dublin, and at the offices of the consulting engineer (Mr. 
Robert Hammond), 64, Victoria-street. London, S.W., after Aug. 8. 
where copies may be obtained. Tenders to the chairman of the com- 
mittee, 3, Cork. hill, Dublin, by noon Aug. 23. See also advertisement. 

Warrington Corporation invite tenders for the supply, delivery, 
laying and jointing of stoneware conduits and cables insulated with 
vuleanised in:iarubber. Specifications, &c., from the consulting 
engineers (Messrs. Preece & Cardew, 8, Queen Anne's-gate, West- 
minster, S.W.). Tenders to the town clerk (Mr. J. Lyon Whittle), 
Town Hall, Warrington, by noon Aug. 16: See also advertisement, 
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Manchester Dock and Warehouse Extension Co. invite tenders 
for wiring (for power and light) and electric lighting of five transit 
sheds (now in course of erection) on the southerly side of Dock 
No. 9, in Salford. Tenders to secretary, Manchester Ship Canal Co., 
41, Spring-gardens, Manchester, by Aug. 30. 

Manchester Electricity committee invite tenders by 10a.m. 9thinst. 
for high and low-pressure piping for two 750kw. turbo-generators. 

Perth Corporation invite tenders for the construction and equip- 
ment of electric tramways on the overhead trolley system. Tenders 
by noon Aug. 16. 

Leeds Corporation invite tendeis for supply of two 1,000kw. turbo- 
alternators, with condensers, exciters, &c. Tenders by 10 a.m. Aug. 15. 

Bermondsey (London) Council invite tenders (until Aug. 8) for 
wiring the staircase and courtyards of Fulford-street dwellings. 


Glasgow Corporation invite tenders by 12th inst. for wiring the 
Springburn District Library. 

The City of Santos Improvements Co. (Ltd.), invite tenders for 
the delivery f.o.b. British port and for erection at Santos, Brazil, 
of producer gas plant and gas-driven alternators of a total capacity 
of 400kw., and transformers. Conditions, &c., from the consulting 
engineers (Messrs. Mordey & Dawbarn), 82, Victoria-street, West- 
minster, S.W. Tenders by noon Aug. 20, to the secretary (Mr. 
J. E. Rimmer), 174, Gresham House, Old Broad-street, London, E. C. 

The Commissioners of the Municipal Council of George Town, 
Penang, invite tenders for supply and delivery of traincars, com- 
plete with motors, controllers, trolleys, &c. Specification, &c., from 
Messrs. Preece & Cardew, 8, Queen Anne’s-gate, Westminster, S.W. 
Tenders to Mr. R. M. Christie, 4, East India-avenue, London, E.C., 
by noon Aug. 24. 

Tenders are invited until 9th iust. by the municipal authorities of 
Antwerp for the electric lighting of the new South Quays. Tenders 
to Le College des Bourgmestre et Echevins, Hotel de Ville, Antwerp. 


TENDERS REOBIVED AND ACCEPTED. 
The following tenders were received by Deptford (London) 
Council for the supply of (a) engines, dynamos and booster, and (5) 
switehboard and connections for the electric lighting of the Town 


Hall :— 
Engines, Dynamos and Booster. 


Phenix Dyn. Mfg. Co. Johnson & Phillips .... £675 02 


(accepted)............ £777 0! | Int. Elec. Eng. Co. 838 0? 
Ditto 754 0 Ditto 760 0 
Ditto 614 0? Ditto sesse.. 726 0? 

Drake & Gorham ...... 920 0 Ditto . 660 02 
R. Woods & Co......... 905 0 | Mavor & Coulson...... 829 0! 
W. H. Allen, Son & Co... 886 0 Ditto  ...... 807 0- 
Ditto .. 710 0 | Newtons Limited ...... 827 8 
W. J. Fryer & Co. ...... 886 0 | Thomas Parker (Ltd.). 824 0 
Lancashire Dyn. Co. .... 877 15! Ditto es. 813 0 
Dito . 851 102 Ditto es. 768 0? 
Ditto — ........ 709 10! Ditto 662 0- 
India Rubber Co 876 0: | Geipel & Lange 821 13 
Ditt i' 855 0 | Sunderl'd Forge & Eng. Co. 820 0* 
Dittobõoõ 715 O° | BrushCo. ............ 816 0 
Dewhurst’s Eng. Co..... 875 0 | Electric Construction Co. 814 0 
Bruce Peebles & Co. .... 868 0! | General Electric Co.. 810 0 
Ditto eS. 847 OF Ditto ... 793 0? 
McClure & Whitfield... 867 C Ditto . . . 653 Q? 
Ditto .... 845 10° F. Potter & Sons. . 798 0 
Ditto wean 702 0 Dto ;|- oue 759 02 
Crompton & Co. 865 0 Lister Elec. Mfg. Co.. 792 81 
Brit. Westinghouse Co... 860 0 Ditto 766 6 
P. R. Jackson & Co. .... 855 0! Dio 626 0 
Ditto 690 0? | Morley Elec. Eng. Co. .. 789 0 
Mather & Platt ........ 846 01 | Alliance Elec. Coo 787 10 
Ditto assess 809 0? | Laidlaw, Laidler & Co... 777 0! 
Johnson & Phillips 845 Q0! Ditto .. 756 07 
Ditto 810 0 Ditto 616 0? 


!Belliss engine. ` "Allen engine, !Browett-Lindley engine. 
Switchboard and connections. 
Elec. & Ordnance Acces- Kelvin & James White... £507 17 


sories Co. (acc: pted) . £340 0 Consolidated Elec. Co... 496 0 
James Watt & Co....... 775 0 Ditto 456 0 
Crompton & Co. 737 0 Johnson & Phillips 475 0˙ 
Lionel Robinson & Co... 595 0 [Geipel & Lange 471 2 
Electric Construction Co. 594 0 Elec. Trades Supply Co. 448 07 
Edison & Swan Co. .... 592 11 J. G. Statter & Co....... 446 5 
Brit. Westinghouse Co... 564 0 Ditto 392 7 
Drake & Gorham ...... 563 10 | Evered & Co. .......... 408 11 
Int. Elec. Eng. Co. . 560 0 | R. Woods & Co. ........ 405 0* 
Dewhurst's Eng. Co. 559 15 | Ferranti Limited ...... 395 0 
W. H. Isherwood & Co... 550 0 | W. J. Fryer & Co. ...... 392 9 
General Electric Co. .... 545 0 | Morley Electrical Engi- 

F. Potter & Sons ...... 543 0 neering Co........... 3-5 0 
India Rubber Co. ...... 527 0 | J. E. Spagnoletti & Co... 382 0 
*Not filled in. 


Islington (London) Electric Lighting committee have provision- 
ally accepted the following tenders :— 

W. J. Oakley, at £210 for tail rods for three 1,000 n.r. engines; W. R. 
Renshaw & Co., for hire of 50 coal waggons at £7. 5s. per waggon per 


annum for five years, and a pro rata charge for waggons, not exceeding 
25, for use during winter months. 


Sunderland Electricity and Lighting committee on Tuesday 
further considered the question of the acceptance of a tender for 
motor generators. 

On the last occasion it was desided to adjourn the matter for the 
purpose of considering the tender of an English company. The amount 
of this tender was higher tban the committee could get the work done 
satisfactorily for in Berlin. The borough electrical engineer (Mr. J. F. C. 
Snell) now reported that the work done by the English firm would be 
satisfactory, but seeing that the present generators were put in by the 
Electrical Co., there were techuical reasons why the committee could 
expect better results from the same company, who would design the 
generator from the same pattern as the rest of the plant, whereas another 
firm might not be able to do this. Another reason in favour of the 
A. E. G. tender was that part of the wo:k would be manufactured in 
Sunderland. 

The committee decided to recommend the Council to accept the Elec- 
trical Co.'s tender. 

For wiring the dust destructor works Bromley Borough Council 
received the following tenders :— 


H. J. Godfrey (accepted) £634 6 0| R. G. & J. Knight .... £702 17 6 


E. Probert & Co. 788 7 O0! Duncan Watson & Co. 694 17 11 
Thos. Kesnor & Co. 771 8 6J F. A. Glover & Co. 671 1 0 
Lea, Son & Co. ...... 748 18 0| Crompton & Co. 649 0 0 


Kingston-on-Thames Council have accepted the tender of Cal- 
lender's Co. for 1 mile of 0:1 sq. in. concentric paper-insulated lead. 
sheathed armoured and double steel taped cable at £301, and that 
of J. R. Offer & Sons for wiring the new museum and art gallery 
at £119. 9s. 

Southampton Corporation have accepted the tender of C. A. 
Parsons & Co. for a steam balancer at £2,000, and that of the 
Wheeler Condenser & Engineering Co. for a steam-driven condenser 
at £560. l 

Rowland Carr & Co. have secured the whole of the order for 
bitumen required for the Government Dockyards at Portsmouth 
and Pembroke. The firm have also obtained an order (through 
Johnson & Phillips) for 286 tons of bitumen for Handsworth. 

Barrow in-Furness Tramways Co. have placed an order for two 
demi-cars with Raworth’s traction patents to be equipped with 
automatic regenerative control. 

Ashton-under-Lyne Guardians have accepted the tender of G. H. 
Coop for installing telephones, &c., at the new hospitals and nurses’ 
home for £198. 

Horwich District Council have accepted the tender of the British 
Insulated & Helsby Cables (Ltd.) for cables. 


Gloucester Corporation have placed an order with Mather & Platt 
for filtering plant at the electricity works at £191. 12s. 

Derby Council have accepted the tender of the Gilbert Arc Lamp 
Co. for 12 arc lamp carriers at £30. 


Walton District Council have accepted the tender of Mr. Badois 
for electric fire alarms. 

Correction.—Owing to an error in a printed London County 
Council document we stated in our last issue that the tender of the 
Electric Supply Co. had been accepted by London County Council 
for a 15 H. p. electric motor at £112. 15s. The Electrical Co. were 
the successful tenderers. J. Esson & Son, Fetter.lane, London, 
also tendered. 

BUSINESS NOTICES. 

The A.E.G. English Mfg. Co. (Ltd.) is starting business at 4, 
New Compton-street, Charing Cross-road, London, W.C., and we 
are informed that a large stock of A.E.G. manufactures will be 
kept. This company has acquired the English Nernst lamp patents 
from the A. E. G. of Berlin, and will, we understand, look after the 
Nernst lamp business in England. It is further announced that all 
lamps and burners will in future be marked “Arema.”’ The 
increasing demand for Nernst lamps has decided the company to 
build a factory in this country for their manufacture. A price list 
is in preparation, &nd will be issued in a few days. 

Messrs. Davies, Kent & Stewart, 17, Berners-street, London, W.. 
notify that for private reasons the business has been registered as a 
private limited liability company under the style of Davies, Kent & 
Stewart (Ltd.). There is no alteration in the constitution of the firm. 

Mr. A. H. Hunt, 115-117, Cannon-street. London, E.C., informs 
us that his agency for the Walsall Electrical Co. has been deter- 
mined by mutual consent. Mr. Hunt continues to represent Messrs. 
Webb, Shaw & Co. in glass shades and globes for electrical fittings, 
and Messrs. Geoffroy & Delore for their manufactures. 

Messrs. Brenchley Bros. & Holman, electrical, mechanical and 
general engineers, 36 and 38, New-street, Ashford, Kent, have 
dissolved partnership. Mr. H. F. Holman continues. 

Mr. A. Vandam (late of Vandam, Marsh & Co.), informs us he 
has opened a warehouse and office at Hosken’s-buildings, Govern- 
ment-square, Johannesburg, Transvaal (P.O. Box 4,941), and will 
trade under the style of A. Vandam & Co. as manutacturer of 
electrical supplies. 
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BANKRUPIOIES, LIQUIDATIONS, &c. 


A receiving order has been made against Warner & Co., elec- 
tricians, &c., 12, Holbein-place, Sloane-square, London, S.W. 


The first meeting of the creditors of Harold Powell, electrical 
engineer, Northumberland-street, Derby, was held on Wednesday. 
Debtor returned his liabilities at £56 odd. There were no assets, 
and failure was attributed to expenses incurred while acting as a 
commission agent. 

In the failure of Carl Vigant Tyge de Falbe, lately trading as the 
Electrical & General Contracting Co., the statement of affairs 
shows total liabilities expected to rank £2,049. 7s. 8d., assets esti- 
mated to produce £491. 6s. 7d., total deficiency £1,558. Os. 8d. 

The receiving order was made on July 8, 1902, and on July 22, 1902, 
Mr. E. H. Hawkins was appointed trustee. The public examination of 
the bankrupt took place on Wednesday. Debtor states that in October, 
1894, he came to England from Denmark. In May, 1900, he came into 
some property, and in July of that year commenced business as an elec- 
trical and general engineer, but transferred his interest in that business 
in September, 1901, toa limited company. Since July, 1901, he has been 
in receipt of an income of about £450 per annum from a life interest 
under his father's will. Insolvency attributed to extravagance, loss in 
trading, and loss on shares purchased in two limited companies. 


Sale by Auction.— Messrs. Perey Huddleston & Co. will sell by 
auction at the Velox Motor Co.’s works, Parkside, Coventry, on 
Aug. 9, at 11:30 a.m., the plant of a motor manufacturing com- 
pany; also the small stock of an electrical engineer. Further 
particulars are given in an advertisement. Catalogues from the 
auctioneers, 72, Finsbury-pavement, London, E.C., or on premises, 
three days prior to sale. 


Water Power for Disposal.—Valuable water power (about 
400 H.P.), adjacent to important seaport town, is advertised for 
disposal by Messrs. Wheatley Kirk, Price & Co., 46, Watling-street, 
London, E.C. There are numerous buildings, which may be con- 
verted for almost any trade, together with cottages and managers’ 
residences. 


Plant for Sale.—A small electric lighting plant suitable for a 
hotel or small works (including a 6 H.P. Otto gas engine, Taunton 
dynamo, &c.) is advertised for sale by Messrs. Blane and Riding, C.A., 
80, Birley-street, Blackpool. 


Mr. Thomas Johnson, Prescott-street, Wigan, has for sale some 
electrical generating plant, further particulars of which are set out 
in an advertisement. 


Business Premises for Sale.—Some freehold business premises, 
close to Finsbury Park station, London, N., and suitable for factory, 
&c., are advertised in another column. Particulars from Messrs, 
Emmet & Co., solicitors, 14, Bloomsbury-square, London, W.C. 


"Duncan's Tramway Manual."—The 27th (1904) edition of this 
useful annual has been issued by Messrs. T. J. Whiting & Sons. 
The manual professes to give a list of all tramway, &c., companies of 
the United Kingdom and the foreign and colonial companies that 
are registered in England, with dates of incorporation, length of 
leases aud concessions, abstract of accounts and a directory of 
directors and chief officials arranged in alphabetical order. So far as 
we have been able to test it, we have found the information given 
in the work accurate but it is unfortunate that a book which pro- 
fesses to be up to date cannot give in its analysis of accounts at 
least some of the accounts for 1903-4. The published price of the 
work is 5s. 


Advertising.—The specialist in advertising is a creation «f the 
tine. IIe has evolved out of the rush and hurry of the 20th century, 
and is, therefore, a force to be reckoned with. The latest candidate 
for honours in the direction of advertisement making is Mr. F. E. 
Coe, of 19-21, High Holborn, London, W.C., who has prepared and 
issued a red book on advertising, a copy of which has been sent to 
us. Mr. Coe's book contains a good deal of matter of interest, and 
the advertiser will certainly profit from its perusal. 


Catalogues, &c.—A fine illustrated catalogue and price list has 
been compiled and issued by Messrs. John Knox & Co., 210, Upper 
Thames-street, London, E.C., and comprises an immense variety of 
all classes of useful engineering tools and engineers’ requirements. 
These are too numerous for particularisation, but comprise a varied 
assortment of drilling machines, hoisting crabs, lifting jacks, punch- 
ing bears, blow lamps, soldering tools, furnaces, cable jointers’ kits, 
tents and tools, grinding and screwing machines, brazing apparatus, 
portable forges, trucks, trolleys and wheel-barrows, contractors’ 
tools and implements, and all the usual accessories and sundries 
which go to make up a comprehensive wholesale and export iron- 
mongery list. 

A pamphlet has been prepared by the Mirrlees Watson Co., 
Scotland-street, Glasgow, describing the Yaryan " water distilling 
apparatus. It is claimed for this system that water for boilers or 
for domestic use can be economically distilled, the amount of fuel 
used for these distillers having been gradually reduced. It is stated 
that as much as 44lb. of water have been evaporated and condensed 
by this apparatus per pound of coal used. 


Messrs. Snowdon, Sons & Co., of Millwall, London, E., have ready 
& new catalogue relating to non-conducting boiler composition. 


Exports of Electrical Apparatus and Material.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from July 27 to 29, with the ports 
of destination :— 

Africa—Durban, £984; East London, £396; Port Elizabeth, £51. 
Argentina—Buenos Ayres, £130. Australasia—Adelaide, £25; Hobart, 
£45; Perth, £130; Sydney, £183; Wellington, £339 (including £200 
telegraph material). Canada - Toronto, £195. China—Shanghai, £287 
(including £42 telegraph material). Denmark—Copenhagen, £127. Ger- 
many—Hamburg, £65. India—Bombay, £133; Madras, £65 (telegraph 
material). Japan—Tokyo, £105. Russia—St. Petersburg, £350 (telegraph 


cable). Straits Settlements—-Penang, £42; Singapore, £1,848 (includ- 
ing £75 telegraph material.  U.S.4.—New York, £29. Zanzibar, £130 
(telegraph apparatus). Total (for three days)— £5,659, against £14,205 


for eight days last year (July 29 to Aug. 5). 


PATENT RECORD. 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. M&wBURN, ELLIS AN D PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Nork.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 

May 12, 1904. 

10,939 R. Peck. Liverpool. Electric tramways point and frog mover. 

10,957 A. Prince. Manchester. Facilitating placing the poles of electric 
ears in contact with the overhead wire. 

10,962 E. W. Tiuuts. Electric signalling on railways. 

10,986 R. J. Sun. Printing telegraphs.* 

May 13, 1801. 

11,023 E. M. Horssurag. Edinburgh. Polar plotting pap:r.* 

11,040 J. F. A. LukckERRT. Kingston-on-Thames. Electri: fire alarms. 

11,C41 A. Eck:Tr&IN aod D. B. MELLIs. Manchester. Automatic electric 
circuit breaker. 

11,056 A. P. LuNDBR*c and G. C. LUADBERG. 

11,072 B.T..H. C». (A. E. G, Germany). Electric resistances. 

11,075 B. T.-H. Co. (A. E. G., Germany). Electric switches. 

11,074, 11,076, 11,077, 11, 078, 11,079, 11,080 B. T.-H. Co. (G. E. Co., U. S.). 
Signalling systems. 

11,075 B. T.- H. Co. (G. E. Co., U.S.). Block signalling systems. 

11.081 B. T.-H. Co. (G. E. Co., U.S... Safety devices for signaling systems. 

11,086 E. A. Ca nOLAN (G.E. Co., U. S.). Temperature indicators for flash 
boiler». 

11,089 B.T..H. Co. (G. E. Co., U.S.). Electrostatic instruments. 

11,090 B.T..H. Co. (G.E. Co, U.S). Switches. 

11,091 B.T..H. Co. (A. E. G, Germany.). Tools for bending metal-covered 
insula ing tubes. 

11,095 C. W. ATKINSON. Electr’c meters. 

11,107 C. H. van AsP&RN, C. B. RoniNsoN and H. W.van RADE. 
lighting aud heating apparatur. 

11,111 A. J. Gustin. Electric hoisting winch.* 

11,116 L. A. Harps, Twickenham. Electrical signalling. 

May 14, 1904. 

11,121 E. S. W. Moore and W. B. Bennitr. Electrically controlling the 
movements of a cage in a lift or of a car travelling on aa inclined 
or other railway. 

11,141 W. A. Ker and PaTEBSON, Coc ER & Co. 
armatures of dynamo-electiie mach ne: 

11,156 C. J. BEAvER and E. A. CLAREMONT. Manufacture of ca les, 

11,161 A J. BourTr (Wilhelm Kübler and A.G. Sachsische Elek tricitats- 
Werke, formerly Poschmann & Co., Germany) Regulating the 
speed of induction motors. 

11,168 E.A.G. voRM. W. LAHMEYER & Co. Safety devices for protecting 
dynamo-electric machiney agaiost excessive voltage when being 
switched in or out. (Date applied for, June 23, 1903, date of 
application in Germany.)* 

11,117 I. Revitcrop. Electricity meters. 


May 16, 1904. 
Wireless signalling. 


Ceiling or wall rosettea. 


Electric 


Method of winding 


5,876a/03 Lug DE Fonzsr. 

18, 1903.)* . 

11,219 F. Nusck (L. Hélscher, Germany). Switch for electric signs." 

11,255 UNION ELxOrRIOTrrATS- GESELLSCHAFT T. Electricity meters for three- 
phase alternating circuits. (Date applied for, May 15, 1903, date 
of application in Germany.)* 

11,237 A. BLAckMAN. Middlesex. Formation of elestrolyte from water. 

11,248 W. T. Watson. Automatic wheel guards for mechanically pro- 
pelled cars. 

11,251 G. M. Newsury. Volt meters used with distributing mains. 

11,262 V. TARDIEU. Transmission of sound to long distances aud tels- 
phonic apparatus therefor.* 

11,204 R. TuavEn. Electrically-propelled vehicles. 


(Date applied for, Feb. 
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11,272 J. W. MACKENZIE (Société Cousin & Co., France). Electrical safety 
apparatus for signalling on and controlling trains independently 
of driver.“ 

11,274 W. D. Watkins. Telephone selecting systems.* 


SPECIFICATIONS PUBLISHED. 


Nots.—All specifications can be obtained at the uniform price of 8d. each. 


1903. 
10,652 Masconp. Electric controllers or switches. 
12,995 SratreRand Simeon, Automatic electric circuit makers and breakers. 
13,378 JOHNSON. Constructing dynamo electric generators. 
15,852 AuLQuist. S'arting switch for electric motors. 
14,079 British WestincHousg Co. (Westinghouse Co.). 
systems for electric motors. x 
14,164 Lr Tati (Cooper Hewitt Electric Co.). 
apparatue. 
14,211 Veritys LIMITED and SELBY. Switch and circuit breaker. 
14,671 Woop and Ciirton. Electrical shot-firing or like apparatus. 
15,569 TAYLon,MooREHEAD and Kinascots. Operating cords of trolley arma. 
16,560 AUEL and SPURRIER, Means for breaking electric circuits. 
17,663 BECcK*R. Accumulatora. 
17,885 Woop-SMiTH. Ozonising air and other gases. 
18,195 Woop-SMiTH. Sterilising water by means of ozone. 
19,547 THomrson (Berliner Maschinenbau A.G. vorm. L. Schwartzkopff). 
Magnetic excitation of alternate and three-phase current machines. 
23,978 GIRAUD. Overhead conductors. (Date applied for, Nov. 5, 1902.) 
28,400 Hont. Production of hydroxides and oxides of metals by electrolysis 
1904. 
3,251 BLOOD. Prevention of arcing in electrics] apparatus. 
3,344 Soc. DE CHAMPROBERT & Cie. Electric transmission of power for 
automobiles. (Date applied for, Feb. 11, 1903.) 
3,577 Latour. Regulatora for alternating-current motora. (Date applied 
for, Feb. 14, 1903.) 
5,694 OBTEGA Y. Marqugz. Coherers for wireless telegrapby. 
applied for, Feb. 16, 1903.) 
4,557 Peck. Electrical transformers. (Date applied for, Feb. 28, 19:23.) 
4,472 Parg and Hidoixs. Audiphones, telephones and like instruments. 
4,475 PAPE and Hicoins.  Audiphones, telephones and like inetruments. 
4,748 OaDpzs end GRATZ R. Magnetic combined speed indicator and speed 
limit alarm. 
6,496 Sopen. Electric lamp aud socket. 
6,525 Totman. Electric lighting of road vebi.les. 
July 30, 1903.) 
6,612 ACKEBMANN and ENcarscH. Dram supports for electric lamp and 
other wires. (Date applied for, March 28, 1903.) 
6,619 COMMELIN and Vrau. Secondary electric batteries. 
for, March 18, 1903.) 
6,724 Aron. Electricity meters for alternating currents. 
7,012 EVERHART and DosskRT. Electric cable couplings. 
7,0155 VEREINIGTE MASCHINENFABRIK AUGSBURG UND MASCHINENBAU- 
GESELLSCHAFT NURNBURG A.G. Electric ignition device for «xplo- 
sion engines. (Date applied for, Oct. 19, 1903.) 
7,869 PigPER. Power cut-out systems for electric railways. 
7,981 MERcADIER. Manufacture of spongy or porous lead and «f articles 
therefrom. (Date applied for, April 7, 1903.) 
8,394 Ross. Automatically-operating electric switches. 
8,725 Los and FEiGRLBERG. Preventing snow sett] ng upon aerial co. 
ductors. 
8,999 McDzvirr. 


Controlling 


Gas or vapour electric 


(Date 


(Date applied for, 


(Date applied 


Protecting live parts of electric switches. 


9,123 Foster, Grote and ELY. Arc lampe. 

9,510 Birksack (Schwarzschild Dodd & Johnson), Electric burglar and 
fire alarms. 

9,453 GinBs. Electric shoes. (Date applied for, July 16, 1903. 


9,525 DumwTLEY. Galvanic battery cells. 

9,581 McNkiLL. Electric motors. 

9,954 Sprowson. Safety device for electric lifts. 

9,981 WALTHER. Shade carrier for electric glow lamps and the like. 
10,036 Berini. Cables. | 
10,172 Imray (Bullock Electric Mfg. Co.). Dynamo electric machines. 
10,175 WARREN and HoNTER. Combined swit:h and plug connector. 
10,189 Waterman. Heating liquids by electric current. 

10,570 BourT (Potter). Storage battery plates. 
11,111 Gustin. Electrically-operated hoisting wiach. 


COMPANIES’ MEETINGS AND REPORTS. 


Anglo-American Telegraph Co. (Ltd.) 


The half-yearly meeting was held on Friday last, under the presidency 
of Mr. F. A. Bevan. 

The SECRETARY (Mr. T. H. Wells) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN then said: In accordance with usual practice at our 
half-yearly meetings, you will like to hear a few remarks from the chair, 
more particularly as we have a matter to bring before you to which I 
desire to call your special attention. So far as business is concerned, as 
you know, we do not live in prosperous times. The war between Russia 
and Japan has cast a gloom over commerce generally. There are many, 
however, who think this war will soon come to a close, and that a better 
state of things will then prevail. We, like everyone else, are feeling the 
bad times. There has bcen a considerable diminution in our traffic for 


the past half-year, the receipts falling off by £13,279. 14s. 7d. compared 
with the corresponding half-year of 1903, and we have earned less from 
our steamship '* Minia " by £4,899. 6s. 9d., making the total decrease of 
£18,168. 19s. The expenses of the “Minia” have been less by 
£3,306. 6s. 2d., but our working expenses have increased by £991. 16s., 
due to the normal rise in salaries. This brings our total decrease to 
£15,854. 11s. 10d., and, owing to a smaller balance forward, there is 
available for dividend to June, 1904, the decreased amount of 
£16,432. 88. 3d. The interim dividends paid have only absorbed 
£87,500, against £105,000, so that we are carrying forward a larger 
sum than previously. Now, these figures are not very cheering, 
but almost every other company is paying a smaller dividend, 
and we have, therefore, no special reason to complain. We have 
decided to effect special repairs to the “ Minia,” which we have now 
owned for 36 years. She has done a vast amount of good work, and 
is in many ways a first-class ship. The time has arrived when we must 
thoroughly overhaul her, and this will cost altogether £20,000. A newly- 
built boat would cost us four times as much as we are spending in this 
way, but we believe that with this expenditure she will be at least as effi- 
cient as she ever was, and may, therefore, continue to serve us for many 
years. Unfortunately we have not been able to utilise the services of the 
* Minia" during the past half-year as we should have wished, as the 
ship has been undergoing its thorough overhaul. Unfortunately, too, 
some of our own cables broke, and we had to charter another ship to 
repair them. With regard to our renewal fund, there is some kind of 
understanding that when this reaches £1,000,000 we shall only carry to 
that fund, as long as it keeps at that figure, the interest earned by itself. 
This fund amounts at the present time to £987,676, but the nominal value 
of the securities is only £940,345, on account of depreciation. With 
anything like good luck we hope at no very distant date that our renewal 
fund will reach the figure of £1,000,000, and we shall then be able to 
spare the amount which we now debit to our profit and loss account and 
credit the renewal fund only with the interest it has earned by itself. I 
now come to the point to which I referred in my opening remarks. This 
relates to a scheme of pensions for the employés of the company in lieu 
of the present system of endowment assurance. Everyone admits that 
where employés have served faithfully for a certain number of years 
it is fair and right that they should have a pension, but instead 
of this being settled arbitrarily at the time according to the ideas 
of the directors, it would be much more satisfactory to them, and 
certainly to the employés, if there were a fixed sum whereby the 
employés might know from the beginning what pension they would 
be entitled to when they retired from the service, either through age or 
infirmity. The figures I am about to mention are not all additional 
expenses. You will have certain expense to bear in any case, and I think 
it will be much more satisfactory for this expense to be defined and the 
whole scheme put upon an ascertained scale. Our employés almost all 
come from the General Post Office, and, consequently, there is a 
system of pensions. Persons joining our staff always wish to know 
whether they will, derive from us the same benefit which they 
would have derived if they had continued in or were to enter the Post 
Office service. The success of this company depends upon the efficiency 
of its employés, and the conclusions forced upon the directors is that 
they have no option but to adopt a regular system of pensions. They 
appeal to the shareholders to support them in that opinion. Our scheme 
affects about 250 men, and under it anyone in our employ, either in our 
administrative or our operative departments, who is 60 years of age, 
or retires through illness or inability to work, or is dismissed otherwise 
than for misconduct or bankruptcy (in which case no pension acorues) 
is entitled to a life pension on completing 10 years’ continuous 
service, or to a gratuity where 10 years’ service is not completed. The 
pension for each complete year of service is calculated at one-sixtieth of 
the average pay during the last three years of service up to forty. 
gixtieths, but no pension will exceed £500 per annum, except in special 
cases where the directors decide that this sum is not sufficient. These 
would, of course, be very few and exceptional cases. Voluntary retire- 
ment before completing 40 years' service would disentitle an employé to 
either pension or gratuity, or if an employé of the company after he 
retired were to enter into the service of another company which in any 
way competes with us this would disqualify him from anything further 
in the way of pension. This is the kernel of our scheme. Our present 
endowment assurance scheme takes something like £2,000, and this 
sum is already paid by the company. If the new pension scheme is 
approved, this £2,000 falls in at once to begin with. The total cost of 
the pension scheme, we are assured by an eminent actuary, involves us 
in some £6,800 per annum. This would leave us with a further £4,800 
per annum to provide. The directors propose that £4,000 of this sum 
should be met by reducing the contribution we now make to the renewal 
fund. Therefore the shareholders will not be affected in any way so far 
as £6,000 of the sum required for the pension scheme is concerned. 
This leaves us with only £400 per half-year, or £809 per annum to 
provide as affecting the accounts, and the shareholders will really 
scarcely feel this mount. We have never had any trouble with 
our employés, who are a most faithful and hard-working set of men. 
They are often called upon for extra services, and do their work 
cheerfally and well. It is owing to their skill and assiduity that 
we are able to earn the dividends we do. I feel confident the share- 
holders will approve this scheme, and will credit the directors with the 
desire to act in the real interests of the company. I now move the 
adoption of the report and accounts and the approval of the pension 
scheme referred to in the report. 

Sir GERALD FITZGERALD, K.C.M.G , deputy-chairman, seconded. 

In reply to questions, the CHAIRMAN said that he had been asked 
whether the board propose to cone retire the employés at 60. No, 
certainly not. The scheme does not oblige the directors to do so, but 
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will give them the power to do so, and so give the man who is retired his 
pension. The directors could retain any man’s services who was con- 
sidered desirable. On the other hand, the man could not claim to go on 
serving the company. As to the man who voluntarily retires before 40 
years’ service have expired, he would get nothing in that case, but the 
directors would have the power to take his case into consideration. With 
regard to questions which had been asked about the renewal fund, this 
was not the time to discuss that matter. The object of the directors in 
referring to the matter was to show the shareholders what was in the 
mind of the directors on the subject. 

The resolution was then carried unanimously. 

A cordial vote of thanks to the chairman and directors for their services 
to the company, and especially in connection with the pension fund which 
had been outlined, was proposed by Mr. NEWTON and duly seconded, 
and carried unanimously. 

The CHAIRMAN having replied, the proceedings terminated. 


BARRY RAILWAY CO.—In the report for the June half-year the 
directors state that they have carefully considered the question of the 
electrification of the railway, but are of opinion that under present con- 
ditions the application of electric power to railways which deal with a 
heavy mineral traffic is impossible. They consider, however, that the 
passenger traffic on certain portions of the company’s railways would be 
more economically worked by the limited use of motor coaches, and a 
contract has been entered into for the construction of two such coaches, 
to be increased to four if the experiment proves successful. 


BLACKPOOL & FLEETWOOD TRAMROAD CO.—The reportof the directors 
for the half-year ended June 30 states that, including sum from last half- 
year, the profit, after providing for interest, was £3,529. 15s. 3d. A 
dividend at the rate of £4 per cent. will absorb £3,000. £500 is written 
off to depreciation reserve. The number of passengers carried was 
119,060, receipts from all sources being £10,257. 1s. 6d. 


CENTRAL LONDON RAILWAY CO.—At the meeting on Wednesday, the 
chairman (Sir Henry Oakley) said that, happily, during the past six 
months they had had no serious trouble, hardly a mischance. The busi- 
ness had gone on with undeviating regularity, with a satisfactory result in 
the way of profit. There had been a slight falling off in the number of 
passengers--nearly 1 per cent. The board anticipated that when trade 
revived they would get back the passengers they had lost. About £5,800 
was expended on equipment of the line and stations, particularly on 
improving and strengthening the precautions for working the line elec- 
trically. In connection with the new motor cara there had been spent 
£7,200. This was almost the last payment in regard to the purchase of 
68 cars. No large expenditure of any description was anticipated in the 
future. The works to be finished included the condensing plant at 
Shepherd's Bush. They would be left with about £200,000 or £300,000 
unspent and practically not raised. Their receipts from all sources were 
£184,900, and they had spent £95,000, leaving nearly £90,000 as profit. 
Including amount brought forward, there was £133,738 available for dis- 
tribution. It was proposed to divide £50,000 in dividends on the pre- 
ferred and original stocks. They were setting aside £10,400 towards 
deferred dividend at the end of the year and they carried forward £48,700. 
They brought into the account of the past half-year £36,000. They had 
£30,000 odd to credit of contingent account and £48,700 undivided. In 
regard to the Royal Commission on London Traffic, the board understood 
that their report was in course of preparation and might be out shortly. 
Until they knew the Commissioners’ views, and whether any recommenda- 
tions or suggestions made in their report would involve expenditure on 
the part of the company, it was felt desirable to keep in hand all that 
they had, so that they might deal effectually with any recommendation 
which might be made as to their line. 


CONSOLIDATED ELECTRICAL CO. (LTD.) — The report of the directors 
for the period ended March 31 states that the Anglo-Portuguese Tele- 
phone Co. (in which this company it largely interested) continues to 
make satisfactory progress. The Private Wire and Telephone Installa- 
tion Co., which was formed to take over a branch of the company's busi- 
ness, has had a satisfactory year's trading. The Consolidated Co. 
holds £2,000 of debentures and a majority of the share capital of the 
Private Wire Co. The net revenue account of the Consolidated 
Co. shows a debit balance of £266. Until the close of 1903 busi- 
ness continued fairly good, but latterly there has been a great scarcity 
of remunerative orders in telephone and electric lighting work, and 
drastic economies have in consequence bcen effected in the administration 
and general management. The office of managing director has been 
abolished at a saving of £800 per annum. Mr. L. Redmayne has 
succeeded Mr. E. L. Joseph as works manager, and a further saving of 
£500 per annum has been effected by this change. 

CROMPTON & CO. (LTD.)—The directors’ report for the year ended 
March 31 states that the net profits amount to £14,584, and after pro- 
viding for interest and other items there remains, with the sum from 
last year, £8,054. No interim dividend was paid for the half-year ended 
September last, but the directors now propose to place £750 to credit of 
doubtful debts account, and to pay a dividend at the rate of 24 per cent. 
for the year, carrying forward £1,221, compared with £1,098. 10s. 9d. 
last year. The directors having registered a company under the title of 
The Electric Supply Corp. (Ltd.) have been engaged in obtaining business 
for that company. They have secured concessions or agreements in 17 
towns in the United Kingdom for electric lighting and for tramways, and 
arrangements have recently been made for the necessary capital for 
carrying on the work. An agreement has been made with the new com- 
pany that Crompton & Co. shall carry out all the contract work required 
for five ycars ata satisfactory profit. An agreement has also been made 
with the Electric Supply Corp. to sell the whole of Crompton & Co,’s 


interest in the Chelmsford Electric Lighting Co., Crompton & Co. taking 
shares and debentures in the new company in payment. 


EDINBURGH STREET TRAMWAYS CO.—In the report for the half- 
year to June 30 it is stated that Leith Corporation have now obtained 
the necessary powers to purchase the company’s tramway undertaking. 
Payment of the agreed price (£60,000) and the due transfer of the pro- 
perty will probably take effect about the end of October next. 


LIVERPOOL OVERHEAD RAILWAY CO.— The directors in their report 
for the half-year to June 30 state that the gross revenue amounted to 
441,927. 138. 3d. and the working expenses to £31,739. 16s. 11d. The 
number of passengers carried was 5,624,421, compared with 5,514,089 in the 
corresponding half-year of 1903, and with 5,896,503 for the December half- 
year 1903. The traffic working expenses show a satisfactory decrease, but 
there has been a further outlay on renewal of permanent way, of which 
£1,000 has been charged to renewal fund. It is expected that the relaying 
of the permanent way will be completed this year. The contract for the 
construction of the northern extension to the Seaforth station of the 
Lancashire and Yorkshire Railway has been let, and the work is in pro- 
gress. Interest absorbed £3,948. 19s. 9d., and the balance actually 
available for dividend was £10,370. 18s. 6d. The dividend on the 5 per 
cent. preference shares (less tax) required £3,193. 12s. 8d. and the directors 
recommend a dividend of 1} per cent. on the ordinary shares. The total 
train and tram mileage for the half-year was: Passenger trains 366,248, 
compared with 358,757 miles for the corresponding half-year of 1903 ; 
tramways 134,646 miles, compared with 134,599. 

LONDON, TILBURY & SOUTHEND RAILWAY CO—At the meeting 
yesterday (Thursday) the chairman (Mr. J. Warren) referred to the 
subject of electric traction and said that the directors recognised that it 
would be necessary for the proper development of the traffic that that 
system of traction should be installed as an alternative means of working 
from the point where the Whitechapel and Bow Railway joined the Tilbury 
Railway at Bow, to a point near Barking. Steps were being taken with 
the object of adapting that portion of the railway for electric traction, so 
that it might be ready for use at the time when the new mode of working 
was brought into operation on the Metropolitan and Metropolitan District 
Railways. 


METROPOLITAN RAILWAY CO.—The chairman (Sir C. McLaren, M.P.) 
referred, at the meeting on Friday, to the progress made with the elce- 
trification of the railway. The company has completed the generating 
station, and all the machinery, with the exception of the turbo-generating 
plant, was on the ground. They were adopting steam turbines on account 
of their efficiency, economy and general adaptability for electrical work. 
The turbines which they would have running at Neasden would be the 
first of their size constructed in this country. Some of the turbo. 
generating machinery had been delivered, and the directors believed in a 
few weeks’ time experimental tests could be made. The cables and the 
conductor rails had been laid, and the general equipment of the per- 
manent way had been completed from Baker-street to Uxbridge. The 
Inner Circle section was now being completed. A number of sub.stations 
had been built, and the rotary converters and transforming machinery 
were installed in most of them. The arrangements of cooling towers, 
together with the supply and circulation of the water to and from the. 
power station were now all in order. They intended to adopt corridor 
cars for the electrical working, and they had had built in England a first 
consignment of 70 cars, all of which had been completed and delivered. 
Some of these cars had been running with satisfactory results. The total 
amount chargeable to the installation of electric traction was £230,910. 


METROPOLITAN DISTRICT RAILWAY CO.—In the report for the half- 
year ended June it is announced that zonal fares (authorised by the com- 
pany's act of this session) will come into operation on the complete 
electrification of the railway. This work of electrification is making 
rapid progress. The power station at Lots-road, Chelsea, is virtually 
completed, and the machinery is being installed and the various sub- 
stations are nearing completion. 420 new corridor cars, making up 60 
trains, have been ordered. Many miles of cables have been drawn into 
the ducts. Satisfactory progress is also being made with the widening of 
the railway between West Kensington and Hammersmith, the erection of 
the new car sheds and depot at Mill Hill Park, the erection of a new 
station at High-street, Kensington, and the necessary lengthenings of the 
company’s stations. 


NORTH-EASTERN RAILWAY CO.—In the report of the directors for the 
past half-year it is stated that the train-mileage run was 13,076,657, a 
decrease of 707,379, and the electric train-mileage had been 53,403. The 
substitution of electric trains for steam trains for suburban passenger 
traffic on the Newcastle and Tynemouth and Riverside branches had been 
effected during the half-year. The work had been carried out most 
efficiently, considering the novelty and difficulty of many of the practical 
problems which had to be solved in connection with the adoption of the 
new form of traction. A large increase had taken place in the number 
of trains on the branches equipped for electric traction, and up to the 
present there was every indication that the results, both as regarded 
revenue and convenience in working, would be satisfactory. 


SOUTH-EASTERN RAILWAY CO.—At the meeting last week the chair- 
man (Mr. H. C. O. Bonsor) said it was the first time since the work. 
ing union that they had shown an absolute decrease in the number of 
passengers carried. "This was principally attributable to the electritica- 
tion of the tramways in the metropolitan area. One station in the 
metropolitan district showed a decrease of 600,000 during the half-year, 
and all the stations which were affected by the new electrified trams 
showed a considerable decrease. The managing committee had to con- 
sider whether some of those stations, which had been continued to be 
kept open for the convenience of the public, rather than of profit to the 
shareholders, should not now be closed. 
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WATERLOO & CITY RAILWAY CO.—The gross receipts for the half- 
year ended June 30 (less Government duty) were £17,376. 3s. 9d., and the 
working expenses £8,263. 17s., or 47°55 per cent., compared with 46 per 
cent. for the corresponding period of 1903. The balance available for 
dividend, after providing interest, is £8,521. 158. 5d., and a dividend at 
the rate of 3 per cent. per annum on the ordinary stock will absorb £8,100, 
leaving £421. 15s. 5d. to be carried forward. The number of passengers 
carried during the six months (exclusive of season ticket holders) was 
2,227,350, a decrease of 53,783 compared with the corresponding period of 
1908. The season ticket holders on June 30 numbered 1,611, against 1,244. 


NEW COMPANIES, STATUTORY RETUBNS, LIENS 
REGISTERED, &o. 


— — 


NEW COMPANIES. 


BASTIAN MERCURY VAPOUR LAMP (LTD. (81.674.)—Reg. July 27, 
capital £20,000 in £1 shares, to acquire the benefit for the United King- 
dom and Isle of Man of certain inventions from Bastian & Partners (Ltd.), 
to adopt an agreement with said company and C. O. Bastian and A. E. 
Salisbury, and to carry on the business of mercury vapour lamp manufac- 
turers, electricians, (c. Bastian & Partners (Ltd.) may nominate two 
directors, remainder to be appointed by subscribers. Reg. office, 39, Victoria- 
street, London, S.W. 

BOWEN'8 ELECTRIC & MOTOR BOATS (LTD.) (81,645.)—Reg. July 25, 
capital £20,000 in £1 shares (10,000 preference), to acquire freehold 
yacht building and electric works on Eel Pie Island, Twickenham, to 
adopt an agreement with Kerbey Bowen, to construct and establish on 
Eel Pie Island or elsewhere a dock with patent and other slips, work. 
shops, buildings, machinery, &c., and to catry on the business of builders 
of and dealers in launches, yachts, ships or boats of all kinds, &c. First 
directors, Kerbey Bowen, C. G. M. Adam and H. Pritchard. Reg. office, 
38, Northumberland avenue, London, W.C. 

MORRIS, HAWKINS ELECTRICAL CO. LTD.) (81,091.) — Reg. July 27, 
capital £11,000 in £1 shares, to adopt an agreement with the Morris 
Aiming Tube & Ammunition Co. (Lt1.), and to carry on the business of 
electricians, electrical and mechanical engineers, ironmongers, makers of 
electric tramcars, motor cars, carriages, &c., manufacturers of dynamos, 
telephones, bells, electrolicrs, lamps and other electrical fittings and 
accessories, &c. First directors, T. Hawkins and existing directors of 
Morris Aiming Tube & Ammunition Co. Reg. office, 17, Charing Cross- 
road, London, W.C. 


MORTGAGES AND CHARGES. 

BRITISH ELECTRIC CALIBRATED FUSE CO. (LTD.)—Iesue on July 23 
of £400 5 per cent. debentures, part of series created Dec. 4, 1903, to 
secure £3,000, charged on company's undertaking and property, present 
and future, including uncalled capital. No trustees. Previously issued 
of same series, £1,750. 

ELECTROLYTIC ALKALI CO. (LTD.)—A trust deed dated July 9, 1904, 
to secure £50,000 debentures, created by resolution of even date, has been 
registered. Property charged, freehold land and hereditaments in Middle. 
wich and the company’s other assets for time being, including uncalled 
capital. Trustees, Liverpool Mortgage Insurance Co. 

PERTH ELECTRIC TRAMWAYS (LTD.)—Issue on May 18 of £500 and 
on June 23 of £34,400 debentures, part of series created Dec. 22, 1903, to 
secure £50,000, charged on benefit of certain agreements, deposit, pro- 
visional order and Acts of Parliament, tramways, tramway undertaking, 
&c., in Perth, W. Australia. Trustees, Lord A. Butler and J. S. Austen. 
Previously issued of same series, £100. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 3 per cent. (sine April 21, 1904). Price of 
silver 261 3d. per oz. (Aug. 4). Consols 87. —87,', for money, 87} - 87; 
for account; 24 per cent. annuities 86} - 874. Consols Pay Day, Sept. 1; 
Stocks and Shares Continuation Days, Aug. 10 and 29; Ticket Days, 
Aug. 11 and 30; Pay Days, Aug. 12 and 21; Mining Share Carry-over 
Days, Aug. 9 and 26. 


BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—An 
interim dividend for the half-year ended June 30 at the rate of 9 per cent. 
per annum has been declared on the ordinary shares. 

CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—An interim ordinary divi- 
dend at the rate of 44 per cent. per annum has been declared. 

CITY & SOUTH LONDON RAILWAY CO. Correction. —In the report of 
the proceedings at the meeting of shareholders of this company on 

Thursday last week (p. 620 of our last issue), the expenses per train-mile 
should have read 1s. 2:0d., against 1s. 2 6d., and not 1°29d., against 1:26d., 
as there slated. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed 17th inst. us a special settling day in and have granted a 
quotation to a further issue of 25,000 £10 fully-paid 5 per cent. cumula- 
tive preference shares of the London United Tramicays (1901), Ltd. 

VICKERS, SONS & MAXIM (LTD.)—An interim dividend for tae half- 
year ended June 30 of 1s. per share on 3,689,500 fully-paid ordinary shares 
has been declared. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
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ELECTRICAL COMPANIES’ SHARE LIST. 
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E NAME. Wed., 
E Aug.3 
= a 
ELECTRIC RAILWAYS, TRAMWAYS,&o: 
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Bt. 47 | Do. 4 per Cent. Pref. Stock ............ 102 —104 
Bt. 47 Do. Deferred Stock k . di 79 —81 
100| 4% | Do. 4 per Cent. Debs.. 106 —109 
5| 2/8 | City of Birmingham Trams.5% Gm. Pri. 43-5 
100 4% | Do, 4 per Cent. 1st Mort. Debs. ...... 98 —101 
Bt. 2% | City and South London Rly. Con. Ord. 46 —48 
St. 57 Do. b per Cent. Perp. Pref. (1891) ...| 123 —126 
B&| BY | Do. (1806) . . . . . . . . . . 1120 —123 
F 119 —122 
Bt. 47% Do. 4 per Cent. Perpetual Debs ...... 106 —109 
Bt. 57 | Colombo Trams& Ltg. 5% vg vue rd.) 100 —108 
10 60 |tDublin United Trams. (1896) L d. 191—134 
10| 6/0 |t Do. 6 per Cent. Pref. ..................... 15 —16 
10| 1/83 | Gt, Northern & City Rly. Prf, Ord. (4%)| 4 —4} 
10| 3/4 | Gt. Northern, Piccadilly & Brompton 
Ord., Speyer Bros. Scrip Certs. .. . 9 —10 
10 10% |t Imperial Ir amwaye Ord ... . . . . ... 18 —19 
10| 6% |} Do. 6 per Cent. Pref. «++... . ....| 18]—1 
St. 44% |t Do. 4} per Cent. Debs. . . . . . 7. 107 —109 
5| 9/6 Isle of Thanet Elec. Trams & Lt. 57 PL| 314 
Bt. 4% | Do. 4 per Cent. Deb. Stock 83 —91 
10 14% | Liverpool Overhead Railway Ord . . . 3j —4 
16| 57 Do. 5 per Cent. Pref........ TNI dd 10 —10j 
St. 4% |t Do. 4perCent.Deb. ... 99 —101 
lt, 5/0 London Un ted Trams. 57, Gum. Pret.. 1(1—1 
Bt. 4% | Do. 4% 1st Mort. Deb. PIE TRACES 103 —105 
Bt. .. | Mersey Con. Ord. Stock. . ... . „ 6 —9 
St. Do. 8 per Cent. Perp. 3 12 —15 
Bt. Do. 4 per Cent. Perp. Debs. . . . . * 
l| .. | Metropolitan Electric Trams Def . . AA 
1| 0/6 | Do. 5% Cum. Pref. ........ . . —1 
St. 18/7 | Do. 44% Deb. Stock .. . . esee 97 —100 
100 5% | Montreal St. Rly.St'g 5% Mrt. Dbe. (1908) 102 —105 
100 44% f Do. Sterling 44% Debs.(1922)........ 103 —105 
MET Now Gen. Tract. 6 per Cent.Cum. Pref.| 1 —2 
Bt.| 5% rth (W.A.)Elec.Trams.lstMt.Db.Stk. 93—102 
10/10/0 R Electric Traction Ord, ...... 8 —9 
10| 5/0 Do. 5 per Cent. Cum, Pref, ........ 9 —10 
Bt. 4347 Do. 47 p per Cent. Deb. Stock ........ 101 —104 
l| .. | South Lancs. Elec. ERR & Power oem. WA 
1 ..| Do. 6% Pret. (£1 paid). . . .. . 2. 
Bt.| ..| Do. 44% 8 (007 pum ug S d 
Bt. 37 | Waterloo an rd. ... 2 
LECTRIG M MANUFACTURING: 40. 
1| €d. | Alliance Cum. ^ aol 
l1 .. | Aron Elec. Mater e Cum. P 3 — 5 
b! 4/0 | British Insulated & Helsby anb 323 
5 3,0 |t Do. 6 per Cent. Pref. . . . .. . . . . .. . 54—6 
Bt. 44%| Do. 44% lst Mort. Deb. (red.) ......... 101 —104 
Bt. nU British ''homs'n-Houst/n437/18t Mt. Db. 101 —103 
5| 8/0 | British Westinghouse 67; J 81—3 
Bt. 4% Do. 4 per Cent. Mort. Deb. Stock .. 85 — 
9| .. | Brush Electrical Engineering ....... 52060 )—1 
9|2/4$ | Do. 6 per Cent. Pref. Non-Cum. . 1—1 
St. 417 | Do. 4} per Cent. Perp. Ist Deb. Stock 96 —99 
St. 417 | Do. Perpetual 2nd Deb. Stock ,,,...... 71 —76 
b| 7/6 | Callender’s Cable Con. Ord. ......... p} —104 
5| 2/6 Do. 5 per Cent, Cum, Pref... 5 =E} 
St. 44% | Do. 44 per Cent. Ist Mort. Debs. rd.) 101 —145 
1| 9;d.| Castner-Kellner Alkali Co. (fully paid) i 
St. 44% |t Do. 44% Ist Mort. Deb. (red.) ......... 88 —98 
1 1/2: | Chadburn's (Ship) Telegraph Ord. . j- 13 
3 1/6 | Crompton and Co. (Nos. 1 to 54,000) . 14-2 
100| 57 |* Do. 6 per Cent. 1st Mort. Debs. s. (red.) 94 —97 
5| .. | Dick, Kerr & Co. Ord.. 74—8 
5 3/0 Do. 67 Cum. Pref. —— BEN E 
St. 44% | Do. 4% Deb. Stock 102 —105 
5 Edison & swan United“ A Sh.) (£3 pd.) 11 
5 Do. (£5 paid) 123 
St. 4% Do. 4 per Cent. "Mort. Deb. Stock (rd. 77 —$82 
St. 5% Do. 5 per Cent. 2nd Deb. Stock ...... 19 —&3 
b| 4/6 'tEdmundson's Elec, Corp. Ord........ — 51—64 
5| 8/0 Do. 6 per Cent. Cum, Pret.. 53-6 
Bt. 44% | Do. 44 per Cent. lst Mort. Deb. b. (red. 104 —107 
21/7 1 Electric Construction Co. ............ T=] 
22,0 t Do. 7 per Cent. Cum. Pret.. 2 —92] 
Bt. 4% Do. 4 per Cent. 1st Mort. Deb. (red.) 96 — 99 
Bt. 57 | Ferranti 5% 1st Mort. Debs. (red.) ....| 90 — 95 
10 5/0 ae Electric ( (1900:54 5% Cum. Pref...| 9 —9} 
Bt. 4% Do. 4 per Cent. lst Mort. Debs. .....| 93 —98 
5 9/0 Henly s Telegraph Works Ord. .........| 11 —12 
t 2/8 per Cent. Pref. .................... 5 -H 
Bt. 4? Do ‘ er Cent. Mort. Deb.8tock ri.) 107 111 
10 Uo India Rubber, Gutta Percha, &c.,Wrks. 184—194 
100| 4% Do. 4 r Cent. 1st Mort. Deb (red. 100 —103 
10 5 Mather & Platt 6 por Cent. Cum. Pref. 10)—11 
1212/0 | Telegraph Construction & Mainten'ce. 36 —39 
100| 47 Do. 4 per Cent. Deb. Bonds, 1909..... | 99 —102 
6| .. | Willang and Robinson Ord. ..........| 2 —3 
5) „ Do. 6 pez Sct. Cum. Pref, . . . " end 
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BUSINESS, 

N 6 DAYS TO E E 8 NAME. 
AUG. 8. — 
a — 
Hign- Low- — 

est. est. ELECTRICITY SUPPLY. 
April, Oct| 64 | 6,.| 1| .. | Blackheath & Gr'nwich, Dist, Ord. (t. p.) 

. By) E. 1) OF83 | Do, TX Oum. Pref, e esse 5 

e P * A» Do. 441st Db. Stk. Prv.Cts.(rd. &con.) 

te |, 9141 | 99 j| 1016/0 | Bournemouth & Poole Elec. Sup. Ord. 

* Py; 9 | | 4/6 | Do. per Cent. Cum. Pref ............ 

A 4| 9 | 10) 6/0 Do. 6% Cum. Second Pref. | . . . 

75 ed St. 44% E pe Cent. Deb. Stock (red.) .. 

90 Pes ea [ll^ B] .. i ent) El. Lt. & Power Shares 

* 2 .. St. 44%) Do. Do. Ist Debs 

ee * M 5 5/6 Brompton & Kensington Elec.Sup.Ord. 

.. .. .. 5 3/6 Do. 7 per Cent. ep 

40 44 | 43 5| 4/0 | Calcutta Electric Suppl Dell, A 

- ae — St. 4% Central Elec. Sup.Co.4%Guar.Db.Stock 
Feb, Aug s» 5| 4/0 € Cross & Strand Electric Sup... 

os Wa 5| 2/8 "npe Cent. Pref. . 

Feb, Aug es 5| 2/8 Do. City ois re 44% Om. Pref. 

"T e 5 2/8 (1908)... . 

HE „ st. 4% T 4% Deb. Sock (red.). eee etos 

$5 5 8/6 | Chelsea Electric Supply Ord.......... 

dr St. 447 Do. 44 per Cent. Deb. Stock mg ori 

* 10| 5/0 | City of London Electric Lighting rd. 

9 10| % | Do. 6 per Cent. Cum. Pref. ........... 
Feb, Aug s St. 5% |* Do. 5 per Cent. Deb. Stock (red.) bua 

- 1183 1174 St. 44% | Do. 44% 2nd Deb. Stock (red.) ........ 

- as "à 10| 4/0 | County of London Elec. Supply Ord.. 

os vá T 10| 6/0 Do. 6 per Cent. Cum. Pref............ 

EN on - st. 447| Do. 447 Deb. Stock (all paid) (red.) 

- - . | St. nc Do. Second Deb. Stock Prov. Certs.. 

e va St. 57 | Elec. Ltg. & Trac. Co. cf Aust. 5% Debs. 

Là 10:4 5| 36 | Folkestone Electricity ve NI Co. Ord. 

St. 43% f Do. 44 1st Deb. Stock (red.) 

40 T T 10 Havana Electricity Co. Shares........ 

- 7 Tis 6| 5.0 | Hove Electric Lighting Ord......... — 

A 1054 | [St.] 417 | I of W. Elec Lt.& vower4}% Db St (red. ) 

2 * e l| .. | Kalgoorlie Elec. Power&Ltg. ^ isa 
June, Dec | . ‘ 5| 50 |tKensingtn & Knghtsbdge Ord.. 

＋ X IT 5| 6% | Do. 6 per Cent. Ist Pref......... 1 

én in ee St | 4% | Kensingtn.& Kngtbg. Co. &NottingHill 

à 108 17 Co.(Joint Station) 47 Deb. Stck. sred ) 

vs és 3| .. | London Electric Supply Ord. ...... sooo 

Vs T T 5 8/0 | Do. 6 per Cent. Pref. sesoveesenes 
Feb, Aug 48 | ‘6 St. 47 Do. 4 per Cent. 1st Mort. Deb. .. 
Feb, Aung 10| £ E Ord.ex bonus 

5 , è 5| 2/3 Do. per Cent. Cum. Pref....... 

©. íi ; St. 437 Do. ^ per Cent. Deb. Stock Ist Mort. 
May, Nov | ..| St. 84% | Do. 84 per Cent. Mrt. Db. Stock (red.) 

HP r ‘ 100' 44% | MidlandElec.Corp.for P. D. Ist Mort. Db. 

$e i É 16| 60 | Notting Hill Electric Ord................... 

= ioe «+ 100 47 Do. 4 per Cent. 1st Mt. Debs. ...... 

E A ee | 51 4 U Oxford Electric Ord. TIRT ——— 

St. 4% Do. 4% Deb. Stock Sere er „ „„ tee eer ena tee 

* > Hg RE A Jatasite 

re 3 * A 160| 44% |“Royal Elec., Montreal 4}% 1st Mt. Deb. 
S 3 5| 50 |tSt. James’ & Pall Mall Elec. Ord,...... 
Jan, 22 ah A 5| 3; |t Do. 7 per Cent. Pref. ....... ES 

* ; ‘ St.] 34%| Do. 3} per Cent. Deb. Stock (red.) .. 

Pe i a 5| 4/0 Smithfield Markets Electric Sup. Ord... 
Feb, Aug a 4 St. 47 |t Do. 4 per Cent. Deb. Stock ............ 
Feb, Aug : 3 5| 3/0 | South London Electric Supply e 
Jan, July in M 5| 2/6 Urban Electric Supply Ord. ............... 

85 109 3 5 2,6 Dó: 6% Qum: Prel. 224 ioco san: 

85 a $ 5| 6,6 tWestminster Electric Supply Ord. ..... 

E^ s 55 5 2/6 Do. 6 per Cent. Cum 8 

a 9) P TELEGRAPHS, 

33 T * 100| 4% |* African Direct Tel. im Mrt. LEUR Web. 

: ££3 | 674 [| 10| .. | Amazon Telegraph T 

ns — .. 100 .. Do. 5 per Cent. Deb. — 

: M T St, 12/6 \tAnglo-American.,,.......cccccsssssrseseessevees 
May $5 ae " | St: 25/0 1 Do. Preferred...... "PTTTTTIIIII] 566% „ „ „ „„ #8 eee 

5s e us | St. 2/0 | Do. Deferred . aes 

bi M « & 100| $82 | Commercial Cable Capital Stock — 
Feb, Aug ＋ : St.| 47 Do. 4 per Cent. Deb. Stock sid 

2 rs : 10| 5/0 | Cuba Submarine Ord. ,,......... — 

* Sa ` 10/10/0 Do. Preference 10 per Cent. dide 
April,Oct| .. : 5| 2/0 | Direct Spanish Ord......, . 
Jan, July ss * 5| 5/0 Do. 10 per Cent. Cum. Pret... — 
June, Dec | 90 š 50| 44% | Do. 44 per Cent. Deb. heated aaea 

20| 3/4 Direct United States Cable .. Tr 
^ ; 100| 44% | Direct West India Cable Ag. Db. (rd. ) 
e 23 St. 65/0 Eastern Ordinary ............ & bouns 
J uly, Feb. | iSt. 17/6 | Do. 33 per Cent. Fret, Stock ETIA 
Jan, July | .. .. St. 4% Do. 4 per Cent. Mort. Deb. Stk. (rd.) 

2 as : 10| 2/6 | Eastern Extension . - 

ER "i ^ St. 4% |t Do. 4 per Cent. Deb. Stock ............ 

* BAI .. 100 47 3 & S. African 47 Mrt. Deb, 1907 

v 87 2 25| 47 Do. 4 Mauritius Sub. Debs. (red.) 
March ..| .. : 10| 50 | Gt. Nri in. (of Copenhagen) excouponél 
Mar, Sept | IM. .. |f| 100| 447 | Halifax & Bermuda417;18tMt.Db. (red.) 
Mar,Bept| .. A 2587/6 | Indo-European ..................-... 
Jan, July .. [[100| 4% | Pacific&Europe'n Tel.47/Guar.Dba.(rd.) 
Jan, July 88 10| 6/0 | West African Telegrap Shares. 
Jan, July T m 24| .. | West Coast of America . PET 
Nov, May |102} : 100| 47 Do. 4 per Cent. Debs................. — 

A He i 10 „ | West India and Panama 

oo | oe 10 6/0 | Do. 6 per Cent Ist Pref. ........ . — 

és ee = 10 .. | Do. 6 per Cent. 2nd Pref. ..... — 
Jan, July | 18 | .. [| 00) 5% |* Do. 6 per Cent. Debs. ..,.................. 
Jan, July | . - 10| / | Western 1 EO SERM ERES avn 
ee "d id 00 5% e Do. 5% Debs d Series, 1906) . ttes: 

> iid moi St.| 47 Do, 4% Deb. Stock (red.) je: 

22 i 
Tab. * 6: TELEPHONES. 

E b| 40 |tChili Telephone (fully paid, ............... 

June, Dec 8) | 79 d l| 5! | Monte 10 Teleph .ne Ord, ........ 
^ as t. 6% |tNational Co. Pref, Stock ...... — 
H'lf-yearly 775 H 6 St. 67 o ou onn dicem i 
* 10€} 1105 di 10| 6% |t Do. 6 per Cent. Cum. Ist Pref......... 

Jan July 1U 6/0 |f Do. 6 per Cent. Cum. 2nd Pref. ...... 
July i" be b 2/6 |t Do. 6 per Cent. Non-Cum., 3rd Pref... 
Jan July > St. 34% Do. Deb. Stock 34 per Cent. (red.) 

3 ^d at. 4% | Do. 4 per Cent. Deb. Stock (red.) . 

2 m: * ..| 69 Do Do. Prev. Certs, 357% tobepd. 

ri 961 | g5} 1| 0/82 Orſental ve , weed“ ese 
Feb Aug ir 1 1' 0/7} | Do. 6 per Cent. Cum. Prei 
Feb. Aug "1 5, 5% | United River Plate ............. veo eor ono 

| Feb, Aug x "? b. 9/6 Do. 5 per Cent. Cum. Pref. ............ 
Feb, Aug 18}2| .. Be 5% |* Do. b per Cent. Deb. Stock (red.). . 
Mar, Sept | .. a 
Mar, Sept M Ups FINANCIAL, INVESTMENT. &o. 
| Mar, July | 373 | 36 b 3 Elec. & Gen. Inves 
Jan, July | .. | .. 10 2/0 Globe Telegraph and Nee d. DY... 
Apr, Oct 24 | 2% 10! 8/0 / Do. 6 per Cent. Pref............ — 
Apr, Oct vd. 8| 4% rr . . . . . . . . 60 . eee 


Price | ff 
Woa; 835 
Aug. 3. 
4» 
| 
E s. d. 
ri „ * 
14—18 5 19 
102 —1u6 4 5 3 
114-1 6 8 0 
94 —1 469 
104—11 b 4 4 
101 —104 4 6 7 
54-06 | e: 
100 —108[4 7 5 
102—11 4 811 
104—1 8 5 1 
74-72 |410 5 
105 —108 | 8 14 1 
74-8 5.0 0 
54—53 |4 110 
41—5 410 0 
-5 * 
102 —104 | 3 17 0 
6}—6} 41 6 
106 —1 4 2 6 
102—111 4 8 10 
18 —14 4 59 
120 —125 4 0 0 
102 —105 | 4 5 9 
74-84 414 3 
11 —12 5 0 0 
105 —108 4 3 6 
100 —103 4 8 0 
88 —93 5 7 6 
54-6 [4 11 8 
| Stee 4 410 
74-84 5 0 0 
101 —103|4 7 6 
1 1 
* — 1 * 
12 —13 412 4 
64—7 4 5 9 
102 —105 3 16 6 
11—1 ix 
5 —6 5 9 1 
94 —97 4 211 
; fct 519 1 
54—53 4 110 
108 —112 4 0 4 
96 — 99 810 6 
93 —16 | 418 9 
18) - 14 429 
100 —10 818 8 
54-6 5 8 4 
97 — 1004 0 0 
1-14 — 
100 — 103 4 7 9 
14 —15 416 8 
8 —9 817 9 
9; —10 0 3 10 2 
23 -3k 6 2 1 
—8& 4 19 11 
31— 4r 310 7 
44 b 5.00 
49—5E |415 3 
12 - 13: 5 810 
6 — * 8 J6 11 
v7 —101 3 19 2 
241—314 T 
45 —48 316 8 
90 —92 |519 5 
ê} —7 Au 
170 —190 | 4 4 2 
94 —96 |1 8 6 
7 —8 710 0 
15 —16 6 5 0 
21—34 5 14 4 
7 —8 0 5 0 
‘| 987—101: 4 9 2 
10 —10} | 14 3 
99 —101 4 9 2 
124 —129 5 8 6 
3 18 6 
314 6 
614 3 
315 6 
4 0 0 
318 9 
5 18 2 
49 2 
511 2 
400 
514 8 
e —— 
418 
817 9 
418 1 
510 3 
416 3 
99 818 5 


* 
* oo ace b^ C6 OC =m OOM o5 da 


Mar, Sept 


Mr,Jn,8,0 
April, Oct 
Jan. July 
Jn, Dec 


April, ‘Oci 
Feb, Aug 
Feb, Aug 


Feb, Aug 
Feb, Aug 
Feb, Aug 
June, Dec 
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IN another part of this issue will be found an important 
report which has been issued by the Engineering Standards 
Committee. This report deals with pressures and frequencies 
and generators and motors, and is intended as a guide for 

| “all future work." This saving clause is essential, for the 
eleetricity supply industry is so far advanced that, although 


s certain “standards” have been adopted automatically, there 


is such a multitude of these, and so many pieces of apparatus 
now in use depend upon them, that a complete reversion 
to one single set of standards would be impossible. Thus 
the recommended standard voltage of 110, 220, &c., at 
consumers’ terminals will have no far-reaching effect except 
for. two and three-phase networks, of which there may 
still be many to lay down; the continuous-current and 
single-phase networks are now so developed that a change 
would be extremely troublesome in the case of those supply 
systems in which 200, 280, 240 and 250 volts have been 
selected as declared pressures.” For three-phase networks, 
it is apparent that the Committee assumes a decided preference 
for a four-wire system of distribution by its choice of 380 volts 
as the “ recognised " pressure between the principal conductors. 
We predict a continued sale of 220-volt three-phase motors 
notwithstanding ;.for the four-wire system for lighting on three- 


phase networks is not always the most suitable when the motor 
load does not predominate, in spite of a slight gain in the 
expenditure on copper due to the higher pressures between 
thie pases; 


(ER 


As to the question of standardising frequency, we agree 
with the Committee that the matter is a difficult one. Fifty 
periods per second is still regarded as a cause of trouble with 
rotary ‘converters, and rotary converter systems: in which 
nothing but continuous current is supplied to consumers on 
the low-tension network are now ‘becoming the vogue. For 
these 25- is certainly preferable to 50~, and the increase 
in the cost of the converting plant on account of the lower 
frequency still leaves it cheaper than motor-generators. A 
conference on this question was held by the Committee in 
London a few months ago, and valuable opinions on both sides 


were expressed, but, unfortunately, we naye been requested 


not to publish a report of it. 


PERHAPS the most valuable part of the present report is 
that relating to the rating and speeds of generators and 
motors, and we look forward with interest to the further pub- 
lication of the results of the experiments made on temperature 


rise in these machines. 
— — 


ALTHOUGH 500 volts is the figure named in the report 
for tramway work, there is no mention of any attempt to 
standardise railway pressures, and this omission is praise- 
worthy. Lighting practice constitutes a different case, 
and the Engineering Standards Committee is to be com- 
mended for its efforts in this direction. There are yet several 
directions in which the Committee might turn its attention 
with considerable benefit to the electrical industry, and the 
thoroughness of the present. report is a promising sign. . 


IN presenting the last of our series of articles on the North- 
Eastern Railway and Carville Power House, it may not be out 
of place to call attention to the extraordinarily rapid strides 
which the Newcastle-upon-Tyne Electric Supply Co. has made 
since its development into a power company, pure and simple. 
That this growth has been largely due to commercial enter- 
prise goes without saving, but it is also due, in no small degree, 
to the sound engineering principles by which the undertaking 
has been governed. The ease and simplicity of three-phase 
working appealed to large users of power, and when the latter 
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learned that it would be economical to scrap much or all of 
their existing plant, and purchase electric power direct, the 
success of the Company’s venture was assured. It is hardly 
necessary to add that the contract for the supply of power to 
the North-Eastern Railway was a decidedly valuable acquisi- 
tion, and it is extremely gratifying to learn that the results 
obtained on the “electrified” lines bid fair to fulfil all 
expectations. 


— ——— 


VISCOUNT RIDLEY, presiding at the half-yearly general meet- 
ing of the Railway, held on Friday last week, announced that 
no fewer than 53,402 train-miles were run in the half-year up to 
June 30th at a cost of £4,911, this working out at under 1°8s. 
per train-mile, which is an extremely good figure. But he also 
mentioned that the bookings during the week ended July 9, 
1904, had increased by 25 per cent. and the money taken by 
22 per cent. over the corresponding figures for the week ended 
July 9th of the previous year. Now, although it is too early 
to make accurate comparisons, it can only be inferred from 
these figures that the Company has successfully solved the 
tramway competition problem. Instead of going up, the cost 
per train-mile must of necessity go down when conditions 
become more settled and when the service has been extended. 
Indeed, the above figures can only refer to a comparatively 
small section of the “electrified " lines, as several miles have 
been opened quite recently. It is, therefore, with all the more 
interest that we await the result of the first complete year’s 
working, which, it may be anticipated, will be entirely 
satisfactory. 


— A 


IN this issue we publish the last of the series of Papers 
read at the recent meeting of the Incorporated Municipal 
Electrical Association. Mr. BLAKEWAY, as we have already 
pointed out, expressed decidedly heterodox views with regard 
to the relative charges that should be made for electric lightiug 
and traction and the proportion they should bear to the average 
cost of generating electrical energy for all purposes. He is 
horrified by the fact that the charges to electric power con- 
sumers and to tramway committees are sometimes even less 
than the average cost of generation. To one unfamiliar with 
the efféct of load-factor upon the cost of production, his reason- 
ing may appear plausible, but those who have studied the 
matter more thoroughly will be able to detect at once wherein 
the fallacy lies. 


— — 


Ir costs less per unit to supply that part of the load which 
has a high load-factor than the part with a small load - factor; 
the latter part of the load must, therefore, be charged for above 
the average total cost of production, and for the load which is 
better distributed over the 24 hours a lower price must be 
charged. If, in fact, there is a very large difference in the two 
load-factors, the fair charge for the power load may even be 
considerably less than the actual works cost per unit calculated 
on the entire load on the station. The case may be still more 
clearly understood by assuming that a works had first been 
built for supplying power consumers and tramways only, and 
that the cost of generation was such that current could be sold, 
say, at 1d. per unit with profit. If now it were decided to supply 
private lighting from the same works, although the output 
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from the station would be increased, the accession of this load 
with a poorer load-factor would cause a considerable rise in the- 
average generating costs per unit, and with a large lighting 
load of the usual short duration each day, the result would be 
that the cost of generating a unit at the works might rise to 
more than ld., without taking into account the cost of distri- 
bution and management and the capital charges. Surely it 
would not be fair in that case to increase the price charged for 
traction and power purposes. 


— — 


Mk. R. S. DowNE's Paper on Boiler House Economies " 
and the discussion which followed it—both of which were 
published in our last issue—were of a thoroughly practical 
nature, and touched upon various points which, although not 
new, have up to the present hardly been given sufficient 
attention by central station engineers. We should, therefore, 
be glad to receive correspondence on the subject from other 
central station engineers, who were unable to take part in the 
discussion at Sheffield. Mr. DowNE favours separately-fired 
superheaters for high temperatures, and while such a course 
would certainly conduce to a reliable and easily-governed 
service so far as the mere superheating of steam is concerned, 
it may reasonably be doubted whether the extra initial outlay 
and the additional cost of upkeep and operation would not 
offset any advantages gained over fixing the superheaters 
within the boilers. Artificial draught was also favourably men- 
tioned by the author, and most of the speakers in the discussion 
expressed agreement in this respect. One of the advantages 
of forced draught is the possibility of reducing considerably 
the amount. of cold air which leaks into the grate and flue, 
the detrimental effect of which was emphasised by the author 
and several speakers in the discussion. But the main 
advantage is the facility afforded to feed hot air instead of 
cold air into the furnace, by means of the system referred to 
by Mr. FEDDEN, and described in detail in our recent account 
of the new electricity works at Sheffield. The question not 
discussed, however, was whether the increase in economy 
justifies the extra capital outlay, especially where coal is 
cheap. It is peculiar that the home of induced draught 
should be in the centre of the coal district. 

THE fact that steam-driven feed pumps are not economical 
is, of course, well known, and it is, therefore, of interest to 
compare the power required for steam-driven feed pumps on 
the one hand and electrically-driven pumps on the other. 
For the former, Mr. DOWNE mentions 24 to 34 per cent. of 
the total steam generated, while Mr. TAITE announced in the 
discussion that the electrically -driven pumps in his station 
consumed between 0°8 and 1°5 per cent. of the units generated. 
In making this comparison no account has been taken of the 
size of the two respective stations nor of the fact that a certain 
percentage of the units generated cannot be exacily compared 
with a similar percentage of steam leaving the boiler. How- 
ever, the difference in the two figures is so large that notwith- 
standing certain inaccuracies in their determination the 
advantage of electrically-operated feed pumps can hardly be 
disputed. It is good to have figures from actual working 
results in this connection, for ordinary-efficiency tests are not. 
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sufficient owing to the losses in speed regulation. Here again, 
the large difference in first cost between electrical and steam- 
driven pumps must not be forgotten, electrically-driven pumps 
being still far the more expensive. 

AN inverted Vignoles rail has been employed in the 
reconstruction of the third-rail on the old Brooklyn Bridge, 
New York, as will be gathered from an article elsewhere in 
this issue. The reasons for the reconstruction of the 
electrical part of the track are peculiar to that line, and 
in this special case, no doubt, the adoption of a broad 
third-rail, such as was actually obtained by inverting a 
standard Vignoles rail, was the most economical way out of 
the difficulty. It by no means follows, however, that the inverted 
rail construction is to be desired on ordinary electric railways, 
and a closer investigation points to the fact that in ordinary 
circumstances the inverted-rail equipment is not more efficient 
than the usual third-rail design. At first sight, the increased 
contact surface offered by the inverted-rail appears to imply 
advantages as far as current collection is concerned, but a 
similar increase of contact area could equally well be obtained 
with the usual collector rail construction by either increasing 
the length of the collector shoe or the number of shoes. The 
method employed by the Rapid Transit Co. of New York 
for supporting and insulating the inverted third-rail although 
admirable in many respects is not so simple as the ordinary 
construction, and where the third-rail has to be guarded by 
wooden planks, both on the sides and on the top, this protec- 
tion would be even more objectionable than it is now and 
would cost proportionately more. 


Mr. SJOSTEDT’S experiments, which are given in abstract 
elsewhese, illustrate the danger of proceeding with ample 
means and imperfect knowledge. Mr. SJOSTEDT tried to 
produce a “fonte” of nickel and iron by running down a 
pyrites containing nickel and copper, without fully roasting, 
into a crude ferro-nickel. Of course, no result of use could 
be expected, but the attempt was bold and worth making. It 
was not known how far it might be possible to substitute a 
high temperature capable of fusing an extremely basic slag 
eager for sulphur for the more ordinary method of eliminating 
sulphur in the process of roasting. It was reasonable enough 
to think that by the use of the electrical furnace a temperature 
might be attained so high that the calcareous slag formed 
could be fused, and that then it might be trusted to take care 
of the sulphur. But things which are reasonable are often not 
according to knowledge, and the endeavour was predoomed. 
Much more profitable would it be to roast the ore completely, 
electrically for choice, and run it down to a “fonte” in an 
electric furnace ; by such an operation it would be possible to 
remove those last fractions of a per cent. of sulphur which would 
be fatal to nickel steel, and the product would take rank with 


commercial grades of ferro-nickel more elaborately prepared. 
— — cti 


British Association.— We would remind our readers that 
the British Association meeting at Cambridge commences on 
Wednesday next at 8:30 p.m., when the Right Hon. A. J. 
Balfour, D.C.L., M.P., F.R.S., will deliver fis presidential 
address. The sectional officers were given in our issue for 
June 3rd and some of the Papers down for reading in our 


issue for July 29th. The meeting closes on Wednesday, 
August 24th. ! 


Cable Interruptions. Date of Interruption, 
Dominica—Martinique ........ 3 May 9, 1902 
St. Lucia Martinique n May 9, 1902 
Cayenne —Pinheiro s eer Aug. 18, 1902 
Bolsa Inca (Yemen)—Camaran .............. Oct. 22, 1902 
Tarifa—Tangier .............. eee err Jan. 18, 1904 
Cayenne Paramar ibo July 13, 1904 


Electrically-operated Turnstiles.— According to the Western 
Electrician, electric coin-controlled turnstiles have been installed 
at the St. Louis Exhibition, resulting in much saving of time 
when crowds are entering the grounds. 75 machines have 
been put in operation, and are said to work admirably. 
Money changers occupy the booths hitherto used at the 
entrance for ticket sellers, but the exhibition officials say that 
the turnstiles will save much in the way of salaries. 


International Engineering Conference at St. Louis.— We 
have received from the secretary of the St. Louis International 
Engineering Conference a general programme of arrangements. 
The Conference will sit from October 3rd to 8th inclusive, and 
the following Papers have been promised for reading before 
the electrical section :—‘ The Substitution of Electricity for 
Steam as a Motive Power,” by Mr. James G. White and Mr. 
Alexander Siemens. Electrical Power—Generating Stations 
and Transmission," by Mr. L. B. Stillwell. The chairman of 
the section will be Mr. Frank J. Sprague. 


The American Institute of Electrical Engineers. —Accord- 
ing to the Electrical World of New York, the report of the 
Committee on Local Organisations recently presented to, and 
printed by, the American Institute of Electrical Engineers, 
shows that there are 29 branches of the Institute in as many 
different cities. The average total attendance at these branches 
is stated to be over 1,300, while the attendance at the New 
York meetings of the central organisation is not over 200. 
Consequently, through its branches, the Institute increases its 
attendance at meetings, for the consideration and discussion of 
Papers, more than sixfold. Expressed in another way, the 
total attendance at Institute meetings is increased by the 
branches from 6 per cent. of the total membership to nearly 
50 per cent. In the 18 months following October, 1902, the 
number of original Papers contributed to the branch meetings 
was 80, or, on the average, nearly three per branch. 


Niederschöneweide-Spindlersfeld Single-phase Railway.— 
Some technical information and illustrations with regard to 
this single-phase railway appeared in The Electrician, Vol. LL, 
p 1,039, and it now appears, according to Elektrische Bahnen, 
that a regular service of trial runs has been kept up ever since 
August 15th of last year, the mileage covered per diem 
having been gradually increased from 93 to 310 miles. Until 
July 4th, at which date the electric service was opened to the 
publie, the total mileage run by the experimental train aggre- 
gated about 18,600 miles. It is stated that the average speed, 
excluding stoppages, comes to 25 miles per hour, and that the 
mean of the energy consumed per ton-mile equals 48:3 watt- 
hours. Our contemporary affirms that the Prussian State rail- 
ways have now leased the electric system for one year, aud are 
working it themselves. Only one train is running at present. 


Thunderstorms.—From all parts of the country, and espe- 
cially from the North, there are reports of severe thunder- 
storms occurring at the end of last week. Unfortunately, these 
outbursts resulted in many lives being lost and much damage 
being done to property. A soldier, while seeking cover under 
a tree at Kenilworth, was killed, and at Northwich a farmer 
and his sister were struck and seriously injured. A woman at 
Coventry was killed during one of the most severe storms which 
has visited that town for several years. From Middlewich it 
is reported that the telegraph and telephone lines were damaged 
in many instances, resulting in the interruption of the service 


| between several adjacent towns. As the result of being struck, 


the top portion of a pinnacle of the tower of Bath Abbey 
became detached, and further damage was also done to some 
of the stonework. At Liverpool the lightning set fire to an 
electric car, which had to be put out of service in conse- 
quence. The fire was extinguished with sand, and. the two 
passengers on the car at the time escaped-unhurt. 
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Electrical Sterilisation of Milk.—M. E. Guarini has sent 

us some particulars of a process for the electric sterilisation of 
milk. e ordinary process by heating appears to change 
the composition of the milk so as to detract from its nutritive 
qualities, but it is claimed that the new process does not 
involve this drawback. At first, a continuous current of 
5 amperes was sent through a quart of milk, the applied 
voltage being 170. Milk at a certain distance from the elec- 
trodes was found to be perfectly sterilised, but it also became 
coagulated in the vicinity of the electrodes. Upon employing 
special electrodes, the coagulation was almost imperceptible. 
More perfect results were, however, obtained with alternatin 
currents. With an alternating current of 110 volts an 
carbon electrodes, it was possible, it is said, to sterilise the 
milk without any coagulation effects, when the current density 
was properly adjusted and the frequency sufficiently high. 
It was found inadvisable to add any foreign substance to the 
milk for the purpose of increasing its conductivity. Beyond 
the fact that the electrodes age of platinised carbon, no 
further technical data regarding the process are given by M. 
Guarini. 
“Wireless Telegraph Notes.—The Electrical World of New 
York states that the Marconi wireless telegraph station at 
Siasconset, Mass., has been discontinued. It is believed that 
the Government will instal wireless telegraph equipment of 
its own at both this and the South Shoals Lightship stations. 

According to the Electrical Review of New York, wireless 
telegraphy is to be inaugurated between Rangoon, in Burma, 
and the Andaman Islands, a distance of between 300 and 
400 miles. Stations are already in course of construction at 
Diamond Island, Elephant Point, Amherst and Port Blair. 
Amherst is located about 150 miles from Rangoon across the 
Gulf of Martaban. The distance between Port Blair and 
Rangoon is 450 miles. 

A Central News telegram from New York states that 
Gen. Greeley has just received the first message transmitted 
by wireless telegraphy from Cape Nome. The message was 
sent from Cape Nome to St. Michael, from thereto Dawson City, 
and thence to Seattle, making a total distance of 3,500 miles. 

It is announced by the Manchester Guardian that the Govern- 
ment have decided to establish a naval wireless telegraph station 
on the coast at Marsden, some 3 miles from South Shields. 
The station will be erected on the edge of the cliffs, which 
commands a view north and south for miles along the coast. 


International Research in Terrestrial Magnetism.—In a 
pamphlet recently issued, Mr. L. A. Bauer outlines the scope 
of the “ Department of International Research in Terrestrial 
Magnetism," which was created by the trustees of the Carnegie 
Institution in December, 1903. Mr. Bauer is director of this 
department, and arrangements have been made so that the 
magnetic survey and observatories of the United States, under 
the Coast and Geodetic Survey, remain under his direction. 
The general aim of the work is “to investigate such problems 
of world wide interest as relate to the magnetic and electric 
condition of the earth and its atmosphere, not specifically the 
subject of inquiry of any one country, but of international 
concern and benefit." The prime purpose is not to supplant 
any existing organisation, but rather to supplement the work 
now being done, and to enter only upon such investigations as 
lie beyond the power and scope of the countries and persons 
actively interested in terrestrial magnetism and atmospheric 
electricity. At first, stress will be laid upon the complete 
reduction, discussion and correlation of the existing observa- 
tional data and upon early publication of the results in suitable 
form, in order to exhibit the present state of our knowledge. 
In this way will be revealed the gaps to be filled, and the 
direction of future and supplementary investigations will be 
suggested. While, however, this will constitute at first the 
chief work of the department, it is likewise proposed to 
embrace favourable opportunity for supplementing, by observa- 
tion, the existing data. It is the intention to conduct the 
work with the counsel of an advisory board composed of repre- 
sentative persons, irrespective of country. Among the 
investigations which this new department will undertake are 
magnetic surveys of ocean areas and unexplored regions, 
international observations of magnetic phenomena and observa- 
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by La Société Electricité et Hydraulique. 


made use of by the high-tension station. 


traction purposes. 


tions in ocean depths and at atmospheric altitudes. Besides 
the work of organisation of the department on the lines set 
forth, the following office work has been authorised and has been 
begun :—(1) Compilation, discussion and preparation for pub- 
lication of the data for the complete presentation of our existing 
knowledge of the secular variation of the earth's magnetism 
over the entire globe, and for the determination of the points at 
which it will be necessary to repeat observations at suitable 
intervals for the successful scientific investigation and deter- 
mination of the causes and their modes of action, and for 
ascertaining the proper corrections to magnetic charts to refer 
them to a desired date. (2) Discussion and publication of the 
data on the magnetic perturbation observed during the eru 

tion of Mont Pelée, Martinique, 1902. "The data have already 
been obtained from observatories over the entire globe in 


response to a circular letter of Superintendent Tittmann, of the 


Coast and Geodetic Survey, and this material has been turned 
over by him to the Carnegie Institution for discussion and 
publication. (3) Compilation, discussion and publication of 


the existing data concerning the variations of the earth’s mag- 


netism, other than the secular variation already provided for 


in (1) and the perturbations of the earth’s magnetism. 


Sophia Tramways.—According to the Street Railway Review 
of Chicago, the electric tramways of Sophia are worked on the 


trolley system, and comprise at present some 14 miles of 


route. In order to effect economy in coal, which is a costly 


material in that part of mn electrical energy, not only for 
or 


the traction system, but also for lighting the town, is generated 


in two stations, one driven by water power and the other by 


steam. The steam-operated station is situated in Sophia, and is 
equipped in such a manner that it serves ordinarily as 
tation for converting the high-tension current trans- 
mitted from the hydraulic station, some 15 miles distant, but it 
can also supplement the water-power installation is case of need. 


While the Oerlikon Company were contractors for the high- 


tension station, the low-tension plant in Sophia was supplied 


Of the 3,000 H.P. 
which are available from the River Isker, only 2,000 H.P. are 


sae Four generating sets, 
each consisting of a turbine directly connected to an electric 


generator, are installed in the turbine room, and s 


been reserved for two additional sets. Each turbine is designed 

for about 213 gallons of water per second, a head of water of 

from 170ft. to 180ft. and a speed of 400 revs. per min. The 

turbine shaft is horizontal, and is coupled to that of the 

dynamo by a flexible and insulated coupling. At the turbine 

speed indicated the dynamos are stated to be capable of 

Jin ta kilovolt-amperes at 8,000 volts and 53~ per 

second. Two sets of overhead wires transmit the high- 

tension three-phase current to Sophia. One set conveys the 

lighting current, the other set transmitting energy required for 

For lighting the suburbs, the pressure is 

reduced in transformers from 7,200 volts to 156 volts, but for 

lighting the centre of the town it is first stepped down to 

3,400 volts and subsequently lowered again in several trans- 

former sub-stations situated in various parts of the town. 

The other set of overhead wires is led to the station in the 

Boulevard Marie-Louise. As already mentioned, this station 

is equipped with steam plant besides having all necessary 
equipment for converting the alternating current to con- 
tinuous current at 550 volts. In the boiler house there are 

two B. & W. boilers, which supply steam at about 150lb. 

per square inch to two vertical “Sclessin” steam engines, 

each developing 400 H.P. at a speed of 265 revs. per min. 

The converting plant proper consists of two 400 H. P. 7,000-volt : 
synchronous motors, which drive, through an elastic coupling . 
of the Zodel-Voit type, two continuous-current dynamos at a 
speed of 265 revs. per min. These dynamos are designed for 
an output of 270kw. at a terminal pressure of 550 volts, and 
working in parallel with them is a 600-ampere-hour battery. 
The shaft of each motor-generator is in line with that of an 
engine, the three machines thus forming one complete set. 
When necessary, the engine shaft can be coupled or uncoupled 
to that of the motor-generator, and if the engine is driving the 
set then the synchronous motor either runs idle or supplies 
three-phase current to the lighting system of the town. 
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POWER SUPPLY TO TRAMWAYS IN NORTH LONDON. 


In the article on the newly-opened electric tramways in the 
north of London which appeared in The Electrician of July 29th, 
p. 591, a brief description of the Brimsdown power station was 

iven. This station, which is the property of the North 

etropolitan Electrical Power Supply Co., is the first in this 
country to supply current at 11,000 volts for tramway purposes, 
and, since it is a good example of sound and up-to-date 
engineering, we propose to give a full technical description of 
Its equipment. 

As pointed out in our former article, the station is situated 
on the fringe of the tramway system of the Metropolitan 
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Electric Tramways (Ltd.). Means of transportation are afforded 
by a waterway which comes right up to one of the boiler 
house entrances, as indicated in the general plan of the station 
(Fig. 1). This waterway is known as the Lea Navigation, and 
_ the dock constructed at the power house is capable of holding 
two coal barges simultaneously. The dock was constructed 
by Mr. Thos. Pedrette to the engineer’s plans. As an alterna- 
tive means of transport, there is the Great Eastern Railway, the 
Cambridge main line of which passes close by the station. No 
siding from this railway to the power station has been con- 
structed so far. 

The general contract for erecting the station was secured by 
the Brush Electrical Engineering Co., who sub-let all the 
building work and plant to other firms. The power station 
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buildings consist of the power house proper and a small 
separate building for the water tanks and pumps, as. 
shown in Fig. 1. They are built of brickwork and steel, 
and were designed by Mr. C. W. Gray, from plans prepared 
by Mr. A. H. Pott, chief engineer to the Metropolitan 
Electric Tramways (Ltd.) In order to facilitate future 


extensions, certain walls, as is clearly indicated in the general 


plan, of both the engine and boiler house are constructed of 
corrugated galvanised iron. The sheets are of 20 S. W. G., and 
the laps in the vertical joints comprise at least one corruga- 
tion, while for horizontal joints the sheets overlap not less 
than 6in. in sloping work and 4in. in vertical work. For 
securing the sheets to the angle purlins and framing, galvanised 


wrought-iron hook bolts Zin. in diameter are used. The iron 
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and steel work used in the buildings was supplied by Messrs. 
Dorman, Long & Co. No attempt has been made to intro- 
duce elaborate architectural embellishments into the design of 
the buildings, which, however, have been constructed in such 
a manner as to meet efficiently and economically all practical 
requirements. The chimney consists of a steel shaft resting 
on a brick base. It is 125ft. high and is lined with firebrick 
throughout ; it was supplied and erected by Messrs. Piggott & 
Co. A wrought-iron ladder leads up to the top. 

In the basement of the small pump house are the electrically- 
driven pumps which feed the tanks on the top of this building 
with water from the well. Floats and water level indicators 
are provided and may easily be observed by the attendants on 
the ground floor. The indicators are so connected to the 
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switch gear of the motors that the pumps automatically stop 
and start at predetermined levels of water in the tanks. An 
alarm bell is also rung when the water is either above the 
maximum level or below the minimum. There are two sets 
of well pumps, each being capable of delivering 2,000 gallons 
of water per hour with a vertical suction of 20ft. and a vertical 
delivery of 15ft. The three-throw pumps are of Messrs. Hay- 
ward and Tyler’s make, with 6in. stroke and a cast-iron air 
vessel Each pump is supplied with a spring relief valve, 
by-pass and galvanised iron-wire guards for protecting the 
gearing. The pumps are driven by 1 H.P. 110 volt totally 
enclosed B. T. I. shunt motors, running at 1,130 revs. per 
min. Double gearing is employed for transmitting the power 
from the motors to the pumps. The first reduction is obtained 
by a raw hide pinion on the motor shaft driving a ca-t-iron 
wheel with machine-cut teeth on the intermediate shaft, and 
the second reduction is effected by cast-iron spur gearing with 
machine-cut teeth. These motors run for one hour with an 
overload of 25 per cent. and withstand a momentary overload 
of 40 per cent. 

Coal (costing about 12s. a ton) is transported from the barges, 
moored alongside the quay wall at one end of the boiler house, 
by means of a grab of about 15 cwt. capacity into the hopper 
of an “ Ingrey " automatic weighing and registering machine. 
The grab is handled bv an electric locomotive jib crane made 
by Thos. Smith, and equipped with two Siemens crane 
‘motors. From the weighing machine the coal is automatically 
delivered into the conveyor through a chute and continuous 
automatic tiller. The coal is carried upwards at the left-hand 
side of the boiler house and then passes horizontally above the 
bunkers, into which it is dropped at any desired point. At 
the opposite side of the boiler house the bucket conveyor 
descends and returns horizontally along the ash vault under- 
neath the boiler house floor, where the ashes are collected by 
the passing buckets. The latter then pass over the ash 
hopper when they are automatically tipped. 

The ash tower is constructed entirely of steel and is covered 
with corrugated sheet iron. It is fitted with a hinged chute 
for discharging ashes into carts or waggons when desired. 
After leaving the ash tower the bucketa pass on to the filler 
pit to be re-charged, and the cycle of operations begins afresh. 
Any tendency to run in a backward direction is rendered 
NUES by suitable balancing devices.  Messrs. Babcock 
and Wilcox supplied the conveyor, which is of the endless 
chain pattern and is fitted with buckets of the gravity type. 
It is capable of dealing with 40 tons of coal per hour when 
running at a speed of about 45ft. per minute. Each bucket is 
stamped out of one steel plate and has a capacity of approxi- 
mately 2 cubic ft. Any slack of the conveyor chain is taken 
up by slides on the lower run of the conveyor. Driving is 
effected through suitable spur gearing by one 6 H.P. totally 
enclosed shunt wound B.T.-H. motor, running at 590 revs. per 
min., with 110 volts across the terminals. After a run of 
10 hours the temperature rise in the armature does not exceed 
70?F., and the motor is able to withstand a momentary over- 
load of 50 per cent without injurious effects. The bunkers 
measure 120ft. by 24ft. by 10ft., aud on leaving them, the 
coal is again weighed and recorded, this time by “ Ingrey " 
travelling and indicating weighing machines, two of which run 
along a track fixed underneath the bunkers and close to the 
top of the boilers. They may be brought under any of the 
bunker openings. After the coal has been weighed and its 
weight recorded it falls into the boiler hoppers. 

At present six B. & W. boilers are installed, and these 
are arranged in three batteries, but there is still room for 
a fourth battery. With very little extra expense on build. 
ings another eight boilers can be added, as all the neces- 
sary bunkers are now erected. Each boiler is composed of 
18 sections, each of which again consists of 11 wrought-iron 
lap-welded tubes, 4in. in diameter and 18ft. long, connected at 
the ends by continuous wrought-iron headers. Altogether, 
the heating surface of each boiler aggregates 4,400 sq. ft. 


Both the steam and the water drums are 48in. in diameter and 


23ft. Tin. long. A mud-drum of special cast steel is provided. 
It has a diameter of 10in. and a length of 130in. The boilers 
are suspended from wrought-iron girders resting on wrought- 


iron columns with cast-iron bases. In this manner the boilers 
are free to expand and contract without affecting the brick- 
work, and the latter may be removed and replaced without 
disturbing the boilers. The latter are erected with Mr. W. H. 
Miller’s patent setting, as used at the Wood-lane power 
house and elsewhere. Of the auxiliaries provided, mention 
may be made of the Turnbull low-water alarm, the safety valve 
which is set to blow at 162Ib. per square inch, and the steam 
gauge, having a 124in. dial and reading to 300lb. pressure. 
After erection, the boilers were tested to a hydraulic pressure 
of 240lb. per square inch. As regards the capacity of the boilers, 
it 1s stated that they will evaporate 10lb. of waterat a tempera- 
ture of 212°F. to steam at a pressure of 160lb. per square inch 
for every pound of bituminous coal (14,000 B.Th.U.) consumed 
in the boiler furnace when fired by the automatic chain-grate 
stoker, the feed varying between 6ft. and 27ft. per hour. The 
above figures relate to normal conditions and natural draught. 
Each boiler is capable of evaporating normally 15, 000lb. of 
water per hour. Babcock and Wilcox chain-grate stokers are 
fitted. 

At the rear end of the boiler the ashes and clinker fall into 
the clinker pit, which is fitted with an ashpit door, worked 
by gearing from the front of the stoker. Each stoker is 
provided with a hopper, the cheek plates of which can be 
folded down to allow of access to the front of the boiler. A 
shutter is provided in the hopper for cutting off the supply of 
coal to the grate, thus allowing the fire doors and grate to be got 
at without having previously to empty the hopper. The stokers 
are driven by means of an eccentric from a 3in. shaft extending 
across the front of the boilers and running at 45 revs. per min. 
For driving this shaft there are two 15 H. P. totally enclosed 
B.T.-H. motors, running at 750 revs. per min. when fed with 
continuous current of 110 volts. Only one motor is required 
to work the stoker gear, the other being a spare. The motors 
are connected to the continuous-current supply of the station 
through a double-pole switch, and are protected from overloads 
by fuses on both sides of the circuit and by an overload release 
with which the enclosed type of starting rheostat is fitted. A 
no-voltage release is also provided. 

Each boiler is fitted with a superheater of Messrs. Babcock 
and Wilcox's make, having a heating surface of 508 sq. ft. 
and capable of superheating the steam from the boilers by 
150?F. The superheater is composed of 72 solid-drawn steel 
tubes 1 zin. in diameter and bent in U shape. An arrange- 
ment of piping and cocks is provided for flooding the super- 
heater, and a thermometer in a mercury cup has been fitted. 
Three compound direct-acting feed pumps of Hall's vertical 
type have been supplied. The high-pressure steam cylinder 
and the pump cyclinder are 74in. in diameter. while the low- 
pressure steam cylinder is 12in. in diameter, the stroke being 
15in. Normally, the pumps make 12 strokes per minute. They 
are lagged with asbestos non-conducting composition and 
covered with planished sheet iron. Each pump was specified 
to be capable of delivering 4,000 gallons of water per hour 
against a boiler pressure of 165lb. per square inch, and of draw- 
ing water at 150?F. from a depth of from 10ft. to 12ft. The 
pumps are suitable for working condensing or non-condensing, 
but at present they exhaust into the atmosphere. No econo- 
misers are used. Steam is conveyed from the boilers to the 
turbines in a most direct manner, the steam piping consisting 
of 7in. and 10in. pipes. The main steam piping is single, but 
arrangements have been made for interconnecting the steam 
mains. All main pipes are supported on cast-iron rollers with 
mild steel spindles. Joints are made with corrugated brass 
rings. This not only applies to the main steam piping, but in 
a large measure also to other pipe work. The lagging is of 
fossil meal, finished off with canvas treated with two coats of 
paint after completion. Removable covers are provided for 
the flanges. The pre system is fitted for drainage purposes 
with separators and steam traps of Messrs. Geipel and Lange's 
make. There are three Kennedy water meters, one 6in. hot- 
water meter in the boiler-feed suction pipe, one 4in. hot-water 
meter in the turbo-cooling water-return circuit and one 4in. 
cold-water meter, placed in the delivery from the well motor 
pumps. 

(To be continued, ) 


w 


THE NEW LOCOMOTIVES END MOTOR CARS FOR 
THE PARIS-OBLEANS RAILWAY CO. 


BY M. VINGOE. 


| lt wt, be remembered that the Paris-Orleans Railway Co., 
the first French steam trunk railway to make any important 
-ekeetric transformation of its lines, opened in May, 1900, an 
extension of its existing lines in Paris, creating a new terminus 
&t the Quai d'Orsay and operating the whole of the incoming 
and outgoing trains electrically, by means of a special equip- 
| ment, consisting of a generating station containing two 
1,000kw. generating sets, two 500kw. sub-stations and two 
1,100 amp.-hour buffer batteries. The locomotives used were 
| of the Baltimore—Ohio type, having a central cab with sloping 
ends, each being equipped with four GE-65 motors (225 H.P. 
each) and mounted on heavy trucks built by the American 
Locomotive Co. The whole of the installation was carried out 
| by the French Thomson-Houston Co. and the greater part 
of the machinerv, especially the locomotives, is of American 
make, mostly from the General Electric Co. of Schenectady. 
‘Owing to the satisfactory working of the installation, an 
important extension was decided upon some time ago, and 
further additions have been made both to generating and sub- 

station equipment, but principally to the rolling stock. 
There have now been put into service, in addition to the 
original eight locomotives, a further lot of three, of the same 
powerful build, mounted on trucks of identical pattern to those 
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on the old locomotives. The new locomotives are not quite of 
the same construction, being of the baggage-car type, with a 
cabin at each end, and the compartment for luggage in the 
middle. The end cabin contains a type L-7 controller and the 
usual circuit breaker and measuring instruments. As the 
original locomotives were supplied in 1900, it is not surprising 
that a few improvements have been introduced into their 
equipment. Thus, the motor leads and the shoe leads have 
been passed through brass flexible tubing and connection boxes 
are provided for the motor leads. The motor armature coils 
are mica insulated. The end cabins are lined with Uralite ” 
and the framework of the locomotive is of fire proofed wood. 
The body is of sheet steel ; the gear ratio is 2:23 to 1. 
There are, in addition to these locomotives, some five motor 
cars, all equipped with the Sprague-General Electric type M 
control, with type C-22 controllers. These motor cars have a 
cabin at each end, and the intermediate space is taken up 
with a baggage compartment and a space for third-class pas- 
sengers, for which 34 seats are provided. The whole of the 
train control apparatus is mounted in these cabins, the rheostat 
equipment being, of course, properly insulated from the con- 
tactor groups. This is a departure from standard American 
practice. Similarly to the locomotives, the motor leads and 
the shoe leads are passed through flexible tubing, and motor- 
| connection boxes are made use of. GE-66 motors with one- 
turn armatures are used, the gear ratio being 3:08 to 1. All 
the cable used in both locomotives and motor cars are covered 
with asbestos braid. The paint is used on the asbestos to 
avoid abrasion from chafing, &c. These cars are mounted on 


wheel base is 6ft. Gin. with 40in. wheels. They weigh 6,250lb. 
and are calculated to carry 26, 000lb., of which 15, 000lb. is 
the weight of the empty car body. The following are the 
dimensions of the locomotives and motor cars just put into 
service :— 


Locomotive. | Motor car. 
e,, eee ns 33ft. din. .... S6ft. Sin. 
Nie... 8 9ft. din. .... gt. Zin. . 
e, asi oU da eae 12ft. 8in 12ft. Gin. 
Wohi isa sia v odo EVI REPE 55 tons . 30 tons 
Distance between centres of trucks 18ft. Gin. .... 4Oft. Sin. 
Wheel basses 7ft. 10in. .... 6ft. 6in. 
Wheel diameter ................ 49in. . 40in. 


The service which the old and new locomotives and motor 
cars will have to perform is as follows :—To haul from Juvisy 
(a suburb on the south-east of Paris), & distance of 15 miles 
from Quai d'Orsay terminus, to Paris and vice versa, a total 
of over 200 trains daily, at speeds varying from 30 to 45 
miles per hour. As a rule, all trains, except those proceeding 
south without a stop at the terminus of the electric line, will 
change engines at Juvisy and proceed to Paris or to Juvisy 
from Paris, as the case may be, in charge of electric locomotives. 
Times for express trains will be about 25 minutes or less, 
including one or two stops. The all-stations or local service 
will proceed more leisurely, occupying in all about 35 to 40 
minutes. For this service the motor cars will be used exclu- 
sively. There are two trains, comprising some seven or eight 
trailers fitted for use with the motor cars, one of which will be 
at each end of the train. A half-hourly service to Juvisy is 
maintained, together with supplementary trains at rush hours. 

The Orleans Railway Co. have been experimenting with 
train-control cars since 1900, when a number of these cars were 
exhibited at the Paris Exhibition. The whole of the apparatus, 
especially the rolling stock, is of American pattern, the trucks 
being partly repeat orders and partly a new order (Baldwin 
trucks) The motors and train-control apparatus come from 
Schenectady. In connection with this plant, it is of interest 
to note that the Pennsylvania Company are taking the Quai 
d'Orsay terminus as a model for their new station in New 
York. Another rather striking fact is that one of the standard 
steam locomotives of the Orleans Railway Co. has been pur- 
chased by the Pennsylvania Railroad Co. for trials on their 
line, and is being exhibited at St. Louis. 


— . 


THE NORTH-EASTERN RAILWAY AND CARYILLE 
POWER HOUSE. 
(Concluded from page 631.) 


Errutum.— In our description last week of the low-tension. 
cables used in connection with the ‘‘electrification” of the 
North-Eastern Railway we stated that all such cables were 
lead-covered. Messrs. Callenders, who supplied them, inform 
us, however, that they are of their vulcanised bitumen type, 
which require no metallic sheathing, the dielectric being non- 
hygroscopic and waterproof. ] 

Locomotives.—The first application of electric motor-power tor 
goods service is being made on the Quayside branch. This line 
consists principally of a tunnel about 2 mile long, but in order 
to dispense entirely with steam locomotives, which are at present 
used for the work, it has been decided to equip some 24 miles 
of sidings at either end with overhead conductors. "The current 
in the tunnel is supplied by a third-rail, in the same manner as 
on the passenger lines. The service is a very severe one, as 
the loaded waggons have to be hauled through the tunnel upa 
grade of about 1 in 27, on a very sharp curve. Two loco- 
motives have been built for this work, each capable of handling 
six goods trains per hour, weighing 150 tons exclusive of the 
locomotive. The total specified time for the up journey is not 
to exceed 44 minutes. Each locomotive is capable of starting 
a train of 150 tons on the maximum gradient under all con- 
ditions of weather, and of drawing it at aspeed of 9 to 10 miles 
per hour. On the level, under all conditions of weather, it is 
to be capable of starting a train of 300 tons and drawing it at 
14 miles per hour. The general appearance of the locomotives is 
not unlike those first used on the Central London Railway, con- 
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sisting, asthey do, of a centre cab with long sloping ends, mounted 
on two four-wheel bogies. They are, however, very much higher 
and heavier and differ in many other important points. They 
are being supplied by the British Thomson-Houston Co., the 
trucks, underframes and cabs being built by the Brush Company. 
Each locomotive is fitted with four G.E. 55 motors geared 
to 36in. driving wheels, at a ratio of 3:29 to 1. The system of 
train control is similar to that on the passenger stock, but with- 
out the automatic acceleration feature. Two controllers are 
provided, one at each end of the centre cab, and all switch gear 
is arranged on slate panels in convenient positions. The con- 
tactors, resistances and reversers are fastened to the floor 
inside the sloping ends, the sides being fitted with doors so as 
to make all this apparatus readily accessible. "The usual elec- 
trical couplings are attached to the headstocks, by means of 
which both locomotives: can be operated together from one 
master controller if desired. The underframes are strongly 
built and are ballasted with heavy cast-iron blocks for the 
potpore o giving the necessary adhesion to the driving wheels. 
he sole bars are of girder section 12in. by 6in., with 15in. by 
4in by jin. channels at the ends. These end bars carry an Sin. 
by 16in. oak headstock, on which is mounted tho railway com- 
pany’ standard screw coupling and side buffers. The cabs are 
uilt up of 11 mild steel plate, suitably stiffened by an angle- iron 
framing. They are fitted with sliding sashes on the ends and 
sides, which allow a clear view of the track in either direction. 
With the exception of some of the smaller fittings, all the 
woodwork has been treated to render it non-inflammable. In 
order to sustain the very heavy strains which they will be 
called upon to bear the trucks are very strongly designed. the 
frames being built up of lin. section steel plates 1ft. Gin. deep 
and stiffened top and bottom by steel angles. The transom and 
end bars also consist of heavy section steel plate, the whole 
being securely riveted together. Helical springs are provided 
under the bolster and elliptical ones over the axle box, follow- 
ing the same general design as in the case of the passenger 
motor trucks. In order to collect the current from the over- 
head wires a sliding bow is fitted on the top of one of the 
sloping ends. This collector is of the type usually met with 
on Continental railways, the most noticeable difference being 
that it is provided .with.a mechanical . lowering attachment 
which can be operated from the inside of the cab. The lower- 
ing mechanism takes the form of a hand-wheel and spindle 
with a worm at one end which gears with a loose wheel on the 
horizontal spindle of the collector. This wheel engages when 
required with a fixed arm on the spindle. The contact surface 
consists of a V-shaped aluminium trough filled with grease. 
Switches are provided by means of which current can be 
obtained from the bow collectors, the third-rail shoes or both. 
Each locomotive in working order is over 50 tons in weight 
and is equipped with Westinghouse quick-acting brake gear. 
The drivers valves are located close to the controllers at the 
right-hand side of each end of the cab. 


Luggage Vuns.— In order to relieve the passenger service as 
much as possible of ordinary passengers' luggage and to handle 
the fish and other perishable goods traffic, two motor vans are 
being built and suitably equipped. These to all appearance 
closely resemble the passenger motor cars, and are the same as 
far as the outside dimensions are concerned. For the carriage of 
perishable goods a special compartment has been fitted at one 
end. This has the full section of the coach for the length 
of about 8ft., and is lined with zinc and suitably drained in 
order to prevent brine coming in contact with the motors and 
other electrical apparatus. e equipment of these vans is 
sufficiently powerful to haul three or four of the ordinary stock 
fish waggons, and for this purpose they are fitted with side 
buffers and centre hooks suitable for coupling with the ordinary 
steam stock in addition to the centre coupling used on all the 
electrical stock. They are provided with four motors, one on 
the axle of each bogie, and a double set of control gear. The 
wiring arrangement of controllers, contactors, &c., follows the 
same general lines as that of the passenger motor coaches. 
These vans are designed to travel when hauling several trailers 
at the same rate of speed as passenger trains, and will, there- 
fore, be able to work in between them without causing any 


delay to the accelerated passenger traffic. The entire electrical | 


equipment of the 5 way and rolling stock has been 
carried out by the British Thomson-Houston Co. 


General Power Supply of the Newcastle Electric Supply Co.— 
Newcastle, which may be considered the hub of the engineer- 
ing and shipbuilding industries in this country, presents, as it 
were, a natural field for electrical developments, particularly 
with regard to the driving of workshops and shipyards. The 
first large works were connected to the company's mains in 
1901, and the curve shown in Fig..28 clearly indicates the 
rapid progress which has been made in this direction. The 
energy required for driving this 6,500 H.P. of motors is 
derived from 19 sub-stations, some of which also supply the 
North-Eastern Railway and the three-wire distribution net- 
work of the Supply Company. A “bulk” supply is also 

iven to the Northern Counties Electricity Supply Co., the 

ynemouth Corporation, the County of Durham Electrical 
Power Distribution Co., and energy for running the Tyneside 
Company's tramways system is also obtained from the same 
source. Certain of the sub-stations are equipped with plant. 
for the supply of energy for the electric lighting and driving 
of the Railway Company's workshops and goods yards. 
Altogether, the capacity of the entire transforming plant on 
the system is, approximately, 31,000kw., without allowin 
for the 1,000kw. battery at the Pandon Dene sub-station an 
certain plant utilised for the re-transformation of energy. 


Fic. 28.—ToTaL HonsE-POWERR CONNECTED AT MANUFACTURERS” 
INSTALLATIONS. . 


One of the largest installations is that of Messrs. Haw- 
thorn Leslie’s St. Peters Works, where there are no 
fewer than 35 motors of the three-phase induction type, 
from 2 H.P. to 75 H.P., and aggregating 814 H.P. A 
special sub-station has been put down for these works, con- 
taining four 110kw. three-phase transformers. Two extra 
high-tension 0:1 sq. in. three-core cables are brought into & 
fireproof building through dividing boxes to high-tension oil 
switches. The switchboard consists of two marble transformer 

anels, behind which are the spark-gaps, &c. Of course, all 
igh-tension gear in these sub-stations is under the sole control 
of the Supply Company, and none of the works i eda are: 
allowed admission ander any pretext whatever. The high- 


‘tension gear is, in each case, separated from the low-tension: 


gear by means of a brick wall and a locked door. Each trans- 
former has its own low-tension panel, which carries an oil 
switch. The principal feature of interest in these works are 
the cranes, all of which, with the exception of two recently 
installed, have been converted from square shafting drives- 
No fewer than 16 cranes are driven electrically, 14 E 
driven by single motors of the short-circuited rotor type; the 
other two are provided with three motors each, of the vari- 
able speed type with slip rings used in conjunction with & 85 
troller. The remaining portion of the installation consists 5 
motors driving all classes of engineering tools and line sha 


ing. Shop lighting is all done by 5-ampere enclosed arc 
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lamps, connected two in series across 240 leads ; there are 160 
of these. On the average, about 100kw., continuous current, 
is used for lighting, and as the works are running for about 
113 hours a week when not working through the week-end, it 
may be imagined that the consumption and load-factor are both 
very large. Asa matter of fact, the cost per unit for lighting 
works out at about 0:9d. and for power 0°88d. Other large con- 
sumers are the North-Eastern Marine Engineering Co., who 
have 1,400 H.P. of motors; Messrs. Armstrong, Whitworth & 
Co., Messrs. Swan, Hunter and Wigham Richardson, &c. 
Apart from the mere generation and supply of electrical 
energy, the Newcastle-upon-Tyne Supply Company do quite a 
considerable amount of work in connection with the supply 
of motors and all kinds of apparatus for electric lighting and 
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power work. Naturally, this involves more or less repair work, 
and for carrying this out effectually the company have erected 
construction workshops adjoining the Carville station buildings. 
These shops have been extremely useful during the erection of 
the station, and consist of a smith’s shop, a fitting shop and a 
carpenter's shop. They are driven throughout with three-phase 
induction motors, which derive their supply of energy from a 
small sub-station supplied from the works by means of an over- 
head line. Corrugated iron has been used in the construction 
of the shops. The electrically-operated jib crane, shown in 
the illustration, was supplied by the British Thomson- 
Houston Co. This crane, which is of the ordinary loco. type, 
has all the usual motions, and is equipped with a separate 
brake for each motion. It is built to lift 2} tons, which load 
it raises at 80ft. per minute. The supply current is taken 
from the trolley wires at a potential of 500 volts, the return 
being by the rails. The crane is driven by a B.T.-H. 800 
motor with a 6-turn armature, which is rated at 18 H.P.—that 
is to say, it will give 18 H.P. continuously for one hour, with a 
maximum rise in the temperature of the windings of 75°C., 
the temperature of the surrounding air not exceeding 25°C. 
The magnet frame of the motor consists of two castings of 
soft steel of high permeability, hinged on one side and bolted 


on the other, forming a dust-proof and a water-proof casing | 
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for the armature. The motor has two salient and two conse- 
quent poles, and the pole-pieces are cast as part of the frame, 
the field coils being secured in place around them by means of 
removable flanges. Asbestos-covered wire is used for the field 
coils, and it is covered with varnished cloth and tape, after 
being immersed in japan, and baked. This construction 
results in a coil which is impervious to moisture, efficienti 

protected from mechanical injury, and capable of withstand- 
ing such excessive temperatures as may result from overload- 
ing. It is, therefore, well fitted to render long service under 
the most exacting conditions imposed in crane work. An 
armature of the slotted or iron.clad type is employed, and the 
commutator segments are of best selected hard-drawn Lake 
copper, the gears being of malleable cast iron, and the pinions 
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of soft steel. The controlleris of the British Thomson-Houston 
Co.’s R 28 type, and consists of a contact cylinder mounted 
in a compact iron frame. It possesses all the essential 
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Fic. 30.—TrPICAL Loap Curve or NEPTUNE Bank STATION. 


features required for this kind of work. A single handle 
only is provided for both forward and reverse motions, as in 
this kind of machinery the two motions are generally equally 
and alternately used. With this controller, five speeds in 
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either direction can be obtained. The crane has tram wheels 
fitted with steel tyres to suit a 4ft. 8 in. gauge. 

Fig. 30 is a typical load curve of the Neptune Bank 
station of the Newcastle Electric Supply Company. It shows 
how the diverse nature of the load tends to flatten out the 
peak and bring the load-factor up. At present the load on the 
Carville station is not very large, but it is anticipated that as 
time goes on it will increase to such an extent as to show even 
better results than those obtained at Neptune Bank. 


Conclusion.—In bringing this series of articles to a close, we 
have to express our thanks to all those who have, by their 
courtesy and aid, enabled many of the particulars to be gained. 
Especially are we indebted to Mr. Charles Merz and his 
assistants, who have lent us drawings and photographs and 
supplied data which it would have been impossible to obtain 
otherwise. The whole undertaking reflects great credit upon 
the foresight and willingness to make new departures on the 
part of the directors of the North Eastern Railway, and its 
principal officials, more especially to the enterprise of 
Sir George Gibb, the general manager, Mr. Worsdell, the 
chief mechanical engineer, and Mr. Harrison, the engineer of 
the Northern division. 


A 50-TON ELECTRIC CRANE. 


The crane shown in the accompanying illustration has been 
designed and constructed by Messrs. Stothert & Pitt for use at the 
London and South-Western Railway Co.’s new graving dock at 


50-Ton ELECTRIC TRAVELLING CRANE BUILT BY Messrs. STOTHERT AND Pirr. 


Southampton, and has been built under the superintendence of 
Mr. Drummond, the locomotive engineer. It is electrically driven 
throughout, each motion being operated by separate motors. The 
electrical equipment has been supplied by the Allgemeine Elek. 
tricitats-Gcesellschaft of Berlin, and Mr. J. G. W. Aldridge inspected 
the electrical machinery on behalf of the railway company. At 
87ft. radius the crane is designed to deal with 50-ton loads, and 
at this radius the jib lies at an angle of 22deg. from the hori- 
zontal. In addition to this it has also been tested at the full radius 


with a load of 70 tons. The derricking gear, which is powerful 
enough to raise the jib with the maximum load suspended, is 
capable of reducing the radius to a minimum of 47ft. when the jib 
stands at an angle of 15deg. from the vertical. | 

The following are the principal dimensions of the crane :—Gauge, 
25ft. 6in. between rail centres ; clearance under truck cross girders, 
15ft.; diameter of roller path, 25ft. 6in. centres ; wheel base, 80ft. ; 
length of jib, 85ft. ; height of jibhead from ground level at maximum 
radius, 60ft.; height of jibhead from ground level at minimum 
radius, 108ft. ; height from rail level to circular rack, 28ft.; height 
from rails to top of king post, 56ft.; radius from centre pin to 
centre of tail ballast, 82ft. 

There are 20 central flanged steel-tyred wheels for supporting the 
crane on a twin rail track. Each axle bearing is fitted with four . 
volute steel springs on either side of the running wheels, making a 
total of 160 springs in all. The driving gear at the ground wheels 
is of Messrs. Stothert & Pitt's special construction to compensate 
for the play in the springs. Messrs. Stothert & Pitt have adopted 
a similar mode of construction to that employed on their Titan 
cranes, in connection with the under truck, which is strongly braced 
in all directions. The jib is a double open lattice braced boom. Each 
boom is composed of four main angles, and is cross-braced at the ends 
and middle. The derricking ropes are 12. part, 54in. circumference, 
reeved double, two parts leading from the derrick barrel, which is 
grooved right and left hand; the lifting ropes are six-part, 4}in. 
circumference, reeved double, two parts leading from the lifting 
barrel, which is also grooved right and left. All these ropes have 
a factor of safety of 8 when dealing with the maximum load. 
Partitions divide the crane house into three sections; the back 
part contains the lifting and derricking crabs with their motors; 
the centre, the slewing and travelling gear with motors, controllers 
and resistances ; while the front portion of the house consists of an 
elevated cabin, in which are all the operating levers. The position 
of the cabin enables the driver to obtain an extensive outlook in all 
directions, especially as the cabin is glazed on four sides, 

Current is taken from ground connection boxes by a length of 
flexible cable connected to the junction box fitted on the inside of 
the crane truck, whence it is carried by cables through the centre 
pin, the top of which is fitted with a collector of the usual type. Dis- 
tribution is effected from a switchboard in the driver’s cabin by 
separate circuits to each motor and controller. The motors are as 
follows :—Lifting motion, two motors each of 50 B. H. p. with series- 
parallel controller; derricking motion, one 80 B. H.P. series motor; 
slewing motion, one 25 B.H.P. series motor; travelling motion, 
one 50 B.H.P. series motor. Allthe motors are completely enclosed 
and designed to run on a 480-volt continuous-current circuit. 
Machine-cut spur gear is used throughout for all first and second 
reductions, with the exception of the first reduction of the derrick 
motion, for which à worm and wheel is utilised. Both the lifting 
and the derricking gear are fitted with solenoid magnetic brakes in 
series with their respective motors, and connected to the first con- 
tacts of their respective controllers. In addition to these magnetic 
brakes, a mechanical foot brake is provided for lowering the load and 
a brake for checking the slewing motion. The derricking gear is 
provided with special frictional plates, which come into contact 
when the radius is being extended, thereby preventing or obviating 
any tendency of the jib torun out. These frictional plates are fitted 
on the end of the worm spindle, and are operated by ratchet and 
pawl, being automatically thrown out of action when the jib is being 
raised. The whole of the first reduction derrick gear is enclosed 
and runs in oil. 

The net weight of the crane is about 250 tons, to which should be 
added 70 tons of ballast in concrete blocks; the total weight of the 
crane in running order, including the full load, thus being about 
375 tons. 


ELECTROTEGHNICAL SYSTEMS OF UNITS. 


BY PROF. DAVID ROBERTSON. 


At a recent meeting of the Electrotechnischer Verein an interest: 
ing Paper on “ Electrical Systems of Units" was read by Herr 
Fritz Emde.* He gives a summary of the various systems that 
have from time to time been proposed, but refrains from specially 
advocating any one of them himself. After stating the fundamental 
defining equations for the chief electrical and magnetic quantities, 
and explaining the proposals of Heaviside and Fessenden, he goes 
on to show that the various units in any systein, with given units 
of length, mass and time, depend upon the values chosen for the 
following constants :— 

t» the dielectric constant for vacuum; po, the magnetic per: 
menbility of vacuum; re, the number of lines of force given to f 
unit charge; Tu, the number of lines of force given to & unit 
pole; Be, the number of units of energy of a unit charge at unit 
potential; Bn, the number of units of energy of a unit pole 8t 
d aD Moenia MER ca LU Gd c^ Meee eee 


* Electrotechnische Zeitechrist, May 26, 1904, p. 432. 
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unit magnetic potential; V, the number of current turns in unit | kind, instead of marking the actual scale to which the logs are 


magnetomotive force. 

« and p are defined from the equations for a plate condenser thus: 
one surface 

distance apart 


p eee , and they thus include the 4 which 
distance apart 


Hleetrostatic capacity ze Magnetostatic capacity 


(permeance) = p 


usually appears in these formule. It should be noted, however, 
that these constants are not really all independent, for they must 
satisfy the relation: V/ Ieh = = velocity of light in vacuo 
=z 300 x 10° metres per second. 

Herr Emde gives a table of the values of these constants in the 
different systems, which is here reproduced with the addition of 
other four which he also mentions in the text. He points out that 
Heaviside did not make use of a particular system of units, but 
proposed a method of dealing with the 44 which is equivalent to 
taking x= VSI. In fact, Heaviside really applies his method to 
two systems, an electrostatic one and a magnetostatic one, both of 
which I have added to the table. No. 9, which seems to have been 
originally proposed by Giorgi (lElettricista, January, February, 
and November, 1902), is essentially the same as that now advocated 
by the present writer (The Electriciam of April 22, 1904, p. 24, 
and May 27, 1904, p. 240). Like him, Herr Emde has overlooked 
Prof. Perry's 1891 letter, and also the proposals of Prof. Baily, to 
which the latter has drawn attention in The Electrician, June 8, 
1904, p. 276. 

Since w, is a velocity, «y, nj, and V are treated in the Paper as if 
their dimensions differ in different systems, due really to the 
suppression of one of the fundamentals in the dimensional equations. 
I would point out that this would simply mean that any one of 
these letters, or of theterms “ Dielectric constant,“ Magnetic permea- 
bility,” ** Magnetomotive force,“ &c., is employed for quantities which 
are essentially different in the different systems. In other words, 
not only are the units different, but so also is the actual nature of 
the quantities dealt with in the various systems. It will, therefore, 
be better for the purposes of this table to regard these constants as 
having fixed dimensions, and to look upon e, as representing the 
numerical part of the velocity of light when expressed in terms of 
the chosen units of length and time. 


Systems of Electrical Units. 


System. | B| ze, Lito. | VV Telm) x | Usual name. 
1. Electrostatic .... $ 1 wy? wo? | 4v |Clausius' elec- 
| trostatic 
2. Symmetrical-static 3 1 1 Wo dr Gauss' ditto 
3. Electrostatic-elec- | à 1 1/ 0 1 ár Maxwell's ditto 
tromagnetic. | i 
4. Magnetostatic do. 1 1/w,? 1 1 4 e 
5. Symmetrical do. 3 1% 0 L/w 1 dr 
6. —— 4 1 1/0 1 1 Heaviside elec- 
| trostatic 
7 3| 17/005 1 1 1 (Heaviside mag - 
| netostatic 
8 | T år 1 1 Fessenden 
9 | 1 107/4rw 4v x 107? 1 l Giorgi 


B and x are mere numbers. The former is, indeed, an integration 
constant which is always = in the standard case where e and p 
are constants for a given medium. In my opinion, V and z can 
have no other value than 1 in a thorough system. To give them 
other values (as we do at present) is, in reality, to adopt two units 
for one quantity. We might as well introduce numerical factors 
into all our equationa, by taking the unit of surface different from 
that of a square of unit side, unit velocity different from that of a 
unit distance in unit time, and so on. But the essential idea of a 
system of units, as distinct from a mere collection, is that all such 
factors should be 1 for the simplest possible case. 

Herr Emde gives an exceedingly neat graphical method of show- 
ing the effect on the derived units of a change in the fundamental 
ones. It may be explained thus :—Let [A] and [B] be two funda- 
mental units and [c] one derived from them, so that [C]=[KA*B’] 
where [K] depends on the other fundamentals which are not sup- 
posed to alter. Then 


Log [B]= (log [C] - log [K]) - 5 log [A]. 


Hence, if we plot log |A| as abscissa and log [B] as ordinate, [A] 
and [B] being expressed in terms of some fixed units, so as to include 
only the real part of the log), we shall have for each given magnitude 
of the unit quantity [C] a straight line whose slope is - a/b. Units of 
other kinds which depend in a different way on the same funda- 
mentals will be represented by lines having different slopes. The 
lines for all units belonging to one system intersect in one point if 
the units in terms of which they are expressed for the purposes of 
the diagram belong to a consistent system. It is convenient to 
number the scales, after the manner of a slide rule, so as to show 
the units represented in terms of some well-known unit of each 


Q «OQ 


plotted. One of these diagrams, showing the dependence of the 
mechanical units upon those of mass and length, is reproduced, but 
slightly modified in detail from that given by Herr Emde. 


Fundamental and Derived Units. 


Numbers proposed by 


Value of new unit. 


Quantity. sym In terms of ; P ctas 
i | No. old unit Blondel. Fleming; cong. 
Mass ee m $ Gramme i .. 11,000 
Length.......... 1 x Metre a ag 1 
Time .......... ti | y Second 1 1 | 1 
EMF. ........ Ei A2 Polt 10 1 1 
urrent ........ i, ‘oba-iy-1| Ampere 10 10 1 
uantity ........ ei | 644A | Coulomb 10 10 | 1 
FOoW e wa 1 | Watt 100 10 1 
Energy.......... EP 0j Joule 100 10 , 1 
Moment of inertia .. | 6 | Metre*kilo.|  .. ae) yd 
Resistance ...... . ayo Ohm 1 (1; 1 
Inductance ...... "Y DE Henry ie ec. Xl 
apacity ........ xs | A-1y? Farad 2 l1 


i 


The way in which he explains the algebraic relation between the 
derived and fundamental units is shown shortly in tabular form: 
He writes 0 for x10 & 10 and puts 0 — 10 7 

and A for 4rew x 107 with A= 10 1) —9. 


As examples, he quotes Blondel (Electrical World and Engineer, 
Vol. XXXIV., pp. 158 and 458, 1899), whose system is given by 


aes 
x. * —10° 
49 URAUNON FAY 10° 
ESQ YK | 
LON ANY AT Y 10? 
\) 
AX a 20 p 
ANS NS ANSA 
awa d. LN 8 
NN 10 
* 2028: 28." M 
N W US b) 
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10 10° 10° 109 10? 19 * 19? 
Density. Grams per O.O: 


10° 
10! 10° 10 107 10 10* 10N 1075 — 
Length. Centimetres. " 


MECHANICAL. Units DEPENDINxd on Mass AND LENGTH. 


Tar UNIT oF 
Time IS 1 SECOND. Pa ox 


V=1, p=3, m=8, n=0; and Fleming (The Electrician, 
Vol. XLIV., pp. 824, 866 and 402), whose electrical. units are 
given by putting V =I, pm=8, n=0. I have inserted these as 
well as Giorgi's in the table. 
If the ampere, volt, ohm, &c., are to be retained, then 0—AzYy-l, 
and, if x -107-" then will ø = 10-11, and, numerically, 
_ 10 _ 10« — An V! 10. 

£g dr oi 4d and = 4r x 
Herr Emde points out that the only practical integral values of u 
are 7 and 8, the former of which gives Giorgi's metre-kilogramme- 
second system. Smaller values of v give too large a unit of length, and 
larger values of u too large a unit of mass. The results of taking 
other values for w (not necessarily integral) will be seen from the 
diagram. 
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f~ An Ideal System "—the system of the future, according to Herr 
Emde— is discussed in the Paper. It is based on the metre, tonne 
and second; adopts the Heaviside definitions; and takes the 
permeability of vacuum as an integral power of 10. He gives two 
examples, which he considers the most suitable for practical use— 
viz :— 

#,=0°01 unit; V=100; E,285:5 volts, 4,— 28:2 amperes; M, 
=2,820 ampere-turns. 

ug- O1 unit; V=1,000; E,=112 volts; 
M, =8,920 ampere-turns. 

For my paxt, however, I fail to see where anything is gained by 
having a simple number for the numerical part of p, which will 
anything like compensate for the inconvenience of substituting 
far our present practical electrical units others which are not 
decimally related to them. Moreover, I have already criticised the 
use of any other value than 1 for V. The system proposed by 
Giorgi (and also independently by myself) is rationalised in the 
Heaviside sense, but by taking a different unit of permeability to 
what Heaviside did it 1s made to fit in with our present electrical 
units, instead of requiring an entirely new set. 

Herr Emde concludes his Paper by an appeal for the appointment 
of a German commission which shall fully discuss the matter and 
make proposals to be brought forward by the German delegates at 
St. Louis. He sets the following questions as the basis of the work 
of such a commission :— 

1. In the equation 6=10°-",3 is the exponent n 20, or what other 
value should be adopted ? 

2. Shall 4regwo? or «uw? be taken equal to an integral power of 
10 (10% ? This is equivalent to asking whether the permeability of 
vacuum is to be taken as an integral power of 10 or not. 

3. Is u to be chosen - O, or what other value shall be adopted ? 

4. Shall 47V or V be taken as an integral power of 10 (10"), and 
at the same time shall z—4z, or r=1 ? 

5. Shall v—0, or what other value is to be taken for it? 


1,28:92 amperes; 


THE FINANCIAL POSITION OF MUNICIPAL 
ELECTRICAL UNDERTAKINGS.* 


BY COUNCILLOR H. J. BLAKEWAY. 
(Chairman Electricity Committee, Borough of Southampton.) 


The Paper is based on the results of working of 155 electricity 
undertakings, the total capital expended by which amounts to 
£21,988,000. 'The gross profit or earnings of these 155 under. 
takings —mostly for the year under review—amounts to £1,338,000, 
or an average on the capital employed of 6 per cent. It will be 
generally known that from this amount of gross profit provision 
has to be made for capital charges in the shape of interest and 
sinking fund, which, as a general rule, will amount to 54 per cent. 
The rate of interest may, and probably does, vary, but there is no 
doubt that it is properly paid. The sinking fund from the figures 
given seems open to some doubt, as it averages only 2°62 per cent. 
Those of us who know the term of years for which capital for 
municipal electrical undertakings is borrowed, and the life of much 
of the plant and mains, know how desirable it is that the operation 
of the sinking fund should be a first principle. We now come to 
the net financial result of the year’s trading, and to better appreciate 
the position the figures are given in detail for the different periods: 


Year of working. No. of towns. | Deficit. 


No. of towns. | Surplus. 

Firs e 16 £18,898 7 £8,218 
Second eura 18 20,715 8 5,771 
Third ius 11 8,754 10 112,759 
Fourth "o ws 4 2,921 8 6,594 
Fifth .......... 2 2,080 2 2,011 
Sixth i sess zi siè 9 14,789 
Seventh RES 6 8,659 8 2,000 
Eighth ........ 1 399 20 69,103 
Ninth ........ 2 2,195 12 45,642 
Tenth.......... 2 6,040 1 2,648 
Bleventh ...... d EN 4 47,055 
Twelfth ........ 3 1,385 
Thirteenth 3 14,744 
Fourteenth .... vd . : 
Ffteenth ...... 
Bixteenth ...... 
Seventeenth .... 
Eighteenth .... 898 as ae a 
Nineteenth .... e is 1 83,415 
Twentieth ...... 1 1,080 1 2,814 

63 £71,241 92 £268,948 


— — — ͤ ꝓ ä——ä— D — —ͤ— —— NENNEN 
Abstract of a Paper read before the Incorporated Municipal Electrical 
Association. 


Thus we see that 63 towns have a deficit and 92 a surplus, and, 
to get a really correct idea of the net result of the working of 
municipal undertakings approximately to date the author deducts 
the deficit from the surplus. This will show a net profit on the 
year’s working of £197,707, or 0°9 per cent. on the capital outlay. 
If it be urged that this is an unfair conclusion to draw, he is quite 
prepared to admit that in the first and second years it is rather 
unreasonable to expect a profit, although the returns show that even 
this difficulty can be overcome. But what can be said for the other 
losses up to the 10th and even the 20th year? In connection with 
the surplus it must be remembered that coal—the principal item— 
was at a fairly low price; it is not pleasant to think what the results 
would have been had it reached the figures of two or three years 
ago. On a capital, therefore, of nearly £22,000,000, some of which 
is practically dead, we thus have a sum of under 1 per cent. which 
can be devoted to a depreciation or renewals fund. The author 
points out that he omits from his calculations a grant in aid of the 
local rates, as, in his opinion, before any of the surplus is used in 
this direction two conditions must be observed—viz., (1) current 
for lighting must be sold at the lowest possible rate, (2) the renewals 
fund must stand at a proportionately substantial figure, and it is 
easier to provide for both these conditions in the “ years of plenty." 

The main object of this Paper is to emphasise the fact that those 
running municipal undertakings are under an obligation to safe- 
guard the interests of the larger body of ratepayers, whose credit is 
pledged to find the capital, but who cannot or do not all equally 
enjoy the benefits of the concern, although in the event of losses 
they would be called upon to provide the deficiency. It must be 
admitted that the main object of our undertakings is the supply of 
current for lighting purposes, and this at as low & rate as possible, 
for, undoubtedly, the lower the price the greater the demand and a 
correspondingly greater financial success. There has, however, 
grown up & natural desire for a day load—a load that will employ 
plant and mains during an otherwise unproductive period. Current 
for tramway and power purposes has been the outcome of this 
desire, and the author expresses his opinion here that, where the 
electrical works are municipal and tramways likewise, it is a matter 
for regret that separate works have been established and the lighting 
works deprived of the benefits of the combination, an arrangement 
certainly not in the interests of the general body of ratepayers. 
Dealing, first, with traction: Extra plant has usually to be installed, 
generally the stations have needed enlargement, and it must be 
apparent that, as the traction load does not go off, but probably 
increases as the lighting load comes on, duplicate plant is unavoid- 
able, and it is manifestly unfair that the tramway committees 
should not bear & proper share of the charges on the extra capital 
expended. In the returns under notice, in too many instances, the 
rate charged is too low, and the combination really results in a loss. 
It must be remembered that equally with the tramways committees 
we must do the best we can for our undertakings, and this can only 
be done if every unit sent out from the station bears its proper 
share of the expenses of production. Stations with a traction load 
gladly avail themselves of the added units to reduce their costs, but 
they are not so keen on insisting that all such costs are covered. 

Quoting from one's own town, for the year under notice the total 
costs were 1°6d., and on the face of it current for traction purposes 
could be supplied, without profit, at this figure to & Corporation 
department. The electric lighting department has, however, pro- 
vided all feeder cables from station to section boxes, and had other 
considerable capital outlay for suitable plant, so that, allowing for 
capital charges on this work, it was bound to charge 2:25d. per unit, 
which provides & small margin. For the current year the price has 
dropped to 2°125d. This method of computation is a safe guiding 
rule, and the author suggests it is worthy of general adoption. To 
the ascertained or estimated total costs add such capital charges 
as can be fairly allocated, and to the resulting figure add a fair 
contribution for depreciation and renewals, but-no profit. 

Despite the probability of causing many to differ from him, the 
author is bound to state his opinion that, in the majority of returns, 
current for power purposes 1s being sold below cost, and without 
benefiting the station financially, or indeed doing anything beyond 
reducing, by the added units, the total costs. This is manifestly 
wrong and almost immoral, and, to prove that it cannot be done 
without loss, one need only point out that many stations are actually 
selling current to the public for power at a lower rate than is charged 
to the tramways. The author urges that a similar rule should be 
adopted as in the case of traction supply, only if in this instance it 
is not a Corporation supply there should be a margin of profit, and 
no current for any purpose whatever should be sold at less than the 
total cost of sending it out. 

A word on public lighting may not be considered amiss in this 
connection. Referring again to the returns, we find a load that is 
as profitable and productive as any that can be had. But why do 
80 many stations handicap themselves by actually charging a higher 
rate than for power, and thus prevent further public lighting being 
added to their supply ? This is another proof that the power rate 
is insufficient. The same rules should apply in this case and the 
same methods of computation. 
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This question has been dealt with from the point of view of a 
ratepayer, who is also chairman of an undertaking which, like all 
others, must be run for the general benefit. Unless we are all 
careful and prudent, we shall find our capital expenditure grow 
beyond a remunerative point ; we shall also in the more or less near 
future have to face, within the periods of our borrowing powers, 
heavy renewals, and the points raised in this Paper are crystallised 
in the following question : Will our present and prospective revenues 
on their present basis meet the demand ? | 


The following is an abstract of the discussion that took place in 
connection with the above Paper ;— 


Dr. PANTON (Bolton) regretted that he could not agree with & good 
many of the conclusions arrived at in the Paper. The author had over- 
looked that the capital expenditure which he had given was to the end of 
the year, and a large portion of it was, therefore, only used for, say, half a 
year or even less. Then, again, the author had included first and second 
year undertakings, and it was well known that it was very unusual for a 
profit to be made during the firet year, at any rate. Excluding the first 
and second year undertakings, there remained a total of 106 under- 
takings, 77 having a surplus of £254,959 and 29 with a deficit of £32,000, 
leaving & net surplus of £21,983. He had taken some trouble to find 
out how much of the capital referred to in the Paper had been brought 
into the undertakings during the year and had found that it amounted 
to 34 millions and, deducting half of this to obtain the mean capital 
expended for the year, this reduced the total capital of the 155 undertakings 
to something over 20 millions, and the gross profit of £1,333,000 would be 
6-6 per cent. on the average capital employed during the year. In like 
manner the fi of 2:62 per cent. given in the Paper for the sinking 
fund should read 2'82 per cent. If this 2:82 per cent. sinkiog 
fund were set aside year by year at 2} per cent. interest it would produce 
the loan in 25 years. The surplus of under 1 per cent. given in the Paper 
as available for depreciation should read over 1 per cent.,“ with the 
additions he had given. But against this they had to consider the fact 
that a great many municipalities were only seeking to make sufficient 
profit as was necessary to pay interest, sinking fund and depreciation. 
He did not agree that the main object of electrical undertakings was to 
supply electricity for lighting purposes. It was to supply electricity for 
any purpose whatever. In Bolton the motor was 40 per cent. of the whole, 
and there were no special mains necessary for it, nor any special plant. 
Consequently the price for power for motor purposes was lower than for 
tramway purposes. The cost at Bolton for generating current for tram- 

' way purposes was certainly higher than for private supply. In his opinion 
the cost of public lighting should not be more than for tramway current. 
He thought that when it was considered that Manchester was a few years 
ago rejoicing in a total cost of something like 1:45d., and that a small 
town like Rotherham now had a total cost of 0:66d., and was not going to 
stop there, the future outlook for municipal electricsupply wasrosy indeed. 

Bailie WILLOCK (Glasgow) having complained as to the short amount 
of time allotted to Papers by councillors, expressed his surprise that a 
councillor should write such a Paper as this. In Glasgow light was not 
their chief aim. They took current from the Tramways committee at 
14d. per unit and re-sold it at the eame figure for power purposes, and 
even gave a sliding scale down to #d. a unit, yet their average receipt was 
84d. per unit. He would almost go so far as to ask Mr. Blakeway to 
make a further study of the subject. 

Ald. BRUCE 5 agreed with the object of the writer, 
although not with his deductions. The author’s view appeared to be 
that, in fixing the price for any particular customer account should be 
taken not only of the works cost, but also of the cost for interest and 
sinking fund. In his view this should be qualified by the load-factor. 
No matter what class of consumer was being dealt with, the load-factor 
had a great deal to do with the works cost. The table in the Paper he 
considered entirel 
which was Sunderland. This was put down with a deficit of £399. But 
in this year the Sunderland Corporation had just erected a new station 
at a cost of something like £280,000. A large proportion of that addi- 
tional capital was spent in the year selected by the author, and it was, 
consequently, absolutely impossible to make a profit on it. In the previous 
year the det profit was £1,908, the year before that £1,246, and the year 
before that £1,246. He had no doubt that there were a great number of 
other stations in the same position. There was one station given as in 
its 20th year. But he could not conceive a municipal station at work all 
those years resulting in a deficit of £1,080. The probability was that the 
municipality had been purchasing & company. He agreed that some 
towns made too small a charge for tramways, and they had this difficulty 
in Sunderland. Towns like Glasgow could afford to do it, but it was 
foolish for smaller towns to copy Glasgow, which had such large resources. 

Mr. J. H. RIDER (London County Council Tramways), referring to 
the 20th year station mentioned in the Paper, said he did not know of 
any municipal undertaking which was older than 15 years. It was not 
fair to compare a station bought up by the municipality with others 

started afresh. 

Ald. PEARSON (Bristol) said that he was informed that the 20th 
year station was the Hastings station, which for many years of its life was 
in the bands of a company, and he was not surprised at the result if they 
had had to pay, as many towns did, £2 for every £1 cf the capital of 
the undertaking. He thought it would be advisable not to attach too 
much weight to the figures in the Paper. In Bristol they had adopted an 
arrangement by which they considered the sinking fund the depreciation, 
because, if a sinking fund that depreciated the whole undertaking out of 
existence in 25 years was not a depreciation fund. he did not know what 
was,and so long as the machinery depreciated in an irregular way 


misleading. Take the station in its eighth year, | 


' New York. 


instead of by a fixed amount every year, they wonld be obliged to make 
some provision out of different years’ revenue, so that when the engineer 
chose to knock a certain piece of machinery to pieces there would be the 
funds in hand to replace it. That was what he looked upon as the right 
position for a depreciation fund. He thought that a Corporation that went 
to work and rested absolutely upon its sinking fund without any regard for 
the future, was extremely unwise. In addition, there were accidents that 
would happen—as they knew at Bristol—and therefore it was also neces- 
sary to have a reserve fund. He was against setting up sufficient funds, 
however, first to pay all the capital borrowed for the undertaking back, 
and also by depreciation and reserve funds to have sufficient money to 
buy new works at the end of their official life. In his opinion, that was 
taxing the present generation for the benefit of the next. 

Ald. IVEY (West Ham) asked if the author had taken into considera- 
tion the relief afforded to many municipalities by their not having to pay 
both interest and sinking fund sometimes during the first, second and 
third years. He thought the author might fairly credit himself with this 
in his argument. There were many points in the rest of the Paper, but 
the one with which many electrical engineers would sympathise was that 
the town councillors in the majority of cases did not know sufficient 
about the subject with which they were to deal. Bristol was happily 
situated, because Ald. Pearson was almost as good an electrical engineer 
as many of the engineers themselves. This fact might account for the 
reason why municipalities could not compete so successfully with the 
companies. He could not agree with the point of increasing the price. 
A good load-factor could not be expected if they asked for a pound of fleeh 
from each customer. 

Councillor HODGSON said that electricity was in its infancy, and it 
was desirable to tread gently. The difficulty of instructing members of 
electricity committees in the details of the business was very great indeed. 

Ald. SMITH (Barrow-in-Furness) said he was pleased to find that the 
pessimistic view taken by the author had not been adopted by the majority 
of the speakers. He endorsed every word of Dr. Panton’s. The author 
seemed to overlook the fact that, although large sums might be spent in 
interest and sinking fund every year without large profits being made, yet 
they were building up an exceedingly valuable asset in the shape of the 
undertaking. If he had any doubt on this point, the author should ask a 
company promoter for a valuation of the Southampton undertaking. 

Councillor DUXBURY (Bury) said that last year they spent a con- 
siderable amount of money on tramway plant, aud. although the interest 
and depreciation came to £700, the income from the tramways was only 
£400. Therefore the table in the Paper should be taken with a grain of salt. 

Councillor WEST (Coventry) said that in Coventry they had been under 
a cloud for a good many years, but within the last two or three years 
they had taken the matter into serious consideration, and decided that 
the only way to alter the existing stateof things was to lower the price for 
lighting and power purposes. The result was that in their eighth year 
they had turned the corner. 

Councillor McGAUL (Birkenhead) asked that in future Papers by the 
councillors might be taken earlier in the Convention. He had wished 
to speak, but there was now no time. 

The PRESIDENT said he would do his best to meet this wish. The 
Papers were arranged some months ago, and one Paper which was offered 
had to be withdrawn, and Councillor Blakeway's Paper only came in at 
the eleventh hour. 

Councillor BLAKEWAY said he would communicate his reply to the 
Proceedings, and would try to make it so clear that even his critics would 
be able to understand it. d 


INVERTED THIRD-RAIL UPON THE BROOKLYN 
BRIDGE.* 


An innovation in electric third-rail arrangement has recently been 
introduced upon the Brooklyn Bridge," the old bridge between 
the cities of New York and Brooklyn, by the Brooklyn Rapid 
Transit Co., for the operation of all its elevated trains through to 
It involves what is probably the first use, on a large 
scale at least, of the T-rail in an inverted position for use as a third- 
rail. It may be stated that this idea of using the T. rail inverted 
has before been suggested, as its use in this position would offer 
many advantages by making possible greater available contact area 
between the shoe and the third-rail. But for reasons of difficulty of 
supporting the rail in this inverted position, undoubtedly, this idea 
has never heretofore been put into practice. 

This change is due to the peculiar conditions met in the operation 
of the electric trains over the bridge between New York and Brooklyn. 
Very difficult and abnormal conditions have been introduced by the 
enormous growth of the traffic to and from Brooklyn via this route. 
The trains are operated across the bridge upon two lines of track in 
each direction, which tracks are arranged in gauntlet. The gauntlet 
arrangement was installed several years ago in order to facilitate 
the handling of the trains under the extreme service of 55 seconds 
headways ; this arrangement avoided the inconvenience of switching 
at either end. When electric traction was installed upon the bridge 
a few years ago, it was desired to use a common third-rail for both 
of the gauntlet tracks to avoid the complication of the two third- 
rails. This was accomplished by making the contact shoes upon 


the cars wide enough to afford contact with the rail when on either 


* Abstracted from the Street Railicay Journal of New York, 
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track. At that time, however, the contact shoes were made 10in. 
wide, which easily allowed for the variation of 53in. between the 
centre lines of the two tracks, giving good contacts when cars were 
upon either track. l 
Recently it has been found desirable to operate elevated trains 
from the various elevated lines of the Brooklyn Rapid Transit 
Co. over the bridge to the New York terminal. Tbe limiting 
conditions upon these elevated structures prohibited a width of shoe 
greater than 8in., which made it impossible to use one of the 
gauntlet tracks on account of the shoes not making sufficient con- 
tact with the existing third-rail. Accordingly an additional third- 
rail on the other side, or a wider single rail in place of the former 


the arrangements of signals which are used upon the bridge; all 
trains upon the north gauntlet track carry red signals, which track 
is therefore termed the“ red-line," in contradistinction to the south 
track, which is termed the white-line " on account of the use of 
white signals for protection of trains when on that track. 

The greatest difficulty encountered in the use of the third rail in 
this inverted position was that of supporting it. None of the present 
forms of third-rail insulators would permit of supporting a T-rail in 
its inverted position, and it was thus found necessary to design & 
special fitting or chair in order to thus support the rail above the 
insulator. A standard form of white porcelain third.rail insulator 
is used to support the rail, but for steadying the rail upon this is 


gl .—— - 


Pouitioo of Shoes 
when Cars are on Red 
Line" Track 

Former Position 

of 3rd. Rail : 


TL» 


New Inverted Position 
of 3rd. Rail 


provided a special two-piece cast-iron chair 
fitting, which is so arranged as to support 
the rail flexibly and fairly loose, in & 
position corresponding to that occupied 
by the former third-rail. 

Fig. 2 shows the details of the chair 
construction. As may be noted, the two 
halves are made in duplicate, an impor- 
tant saving in the original cost, and from 
an end view the opening may be seen to 
correspond in general with the outline of 


me Rails of the Gauntict Track on 
the side nearer the 3rd. Rail 


Fie. 1.—DrAGRAM SHOWING POSITIONS OF THE FORMER RAIL AND IHE NEW InvERTED RAIL, RELATIVE 
TO THE NEARER RUNNING CENTRE RAILS oF THE GAUNTLET Tracks. 


one, became necessary.. The problem. was solved by rebuilding 
the third-rail, involving the installation of a 70lb. T-rail in its 
inverted position for this purpose ; in this way sufficient width of 
contact surface is presented to the car: shoes, and very little special 
work was required in making the change. The accompanying 
drawings show the details of the new. work. 
The sectional drawing (Fig. 1) showing the location of the third- 
rail relative to the nearest running rails of the two gauntlet tracks, 
clearly indicates the advantages gained from this new arrangement 
of conductor-rail. The former position of the third-rail is shown in 


Fig. 2.—DETAILS oF THE SPECIAL INSULATOR 


CHAIR FOR SUPPORTING THE INVERTED Rat. 
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dotted lines, from which it may be seen that only the edge of the 
contact shoe would normally be in contact with the rail; from this 
it is evident that a slight jolting of the car to one side might easily 
move the shoe entirely off the rail. With the new arrangement, 
using the inverted rail, which is here shown in full lines, the 
minimum width of contact of the shoe with the third-rail of 3hin. 
will prevent any possible trouble from side jolting due to uneven- 
ness of track or other causes. It will be noted that the white and 
red-line rails, which are indicated on the drawing, refer merely to 


the rail in its inverted position. Con- 
siderable space is left free around the 
head portion of the rail—the bearing por- 
tion—which receives the weight of the 
third.rail, coming at the top of the casting, 
which here fits under the base of the in- 
verted rail. This is provided to allow for 
slight inequalities of the rail between the 
head and base, due to unevenness of 
rolling. 

The chair casting is of strong design, 
being considerably stiffened by a transverse web, to provide 
against breakage from side strains; from the side view it 
may be seen that the general contour of the casting is such 
as to afford maximum strength in that direction, both side plates 
being of a shape to resist the thrust of end motion. It should 
also be noted that this special construction, with loose-fitting 
interior contour, is such as to permit of the insulators settling with 
the tie as each truck passes, without introducing any strain in the 
insulating material; the rail will lift within the chair casting, or the 
entire casting will be lifted off of the insulator, if necessary, as in 
this case the chair is not fastened to the insulator, but merely rests 
upon it, the opening at the bottom being designed to conform to the 
general conical shape of the porcelain insulator. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIER D’ALBE. | 
Composition of N-Rays.—J. Becquerel shows that the N-rays 
and N'-rays given out by certain bodies, such as Rupert's drops, 
compressed wood or calcium sulphide exposed to sunlight, can 


be completely deflected by a magnet, whereas the N.rays 


given out by a Nernst filament are not affected even by a field 
of 10,000 units. He concludes that there are several species of 
N-rays and N’-rays, and that they are usually mixed up 
together. One of the species is not deflected by a magnet. 
This species is, as a rule, incapable of influencing the sulphide 
screen unless it is emitted by a Nernst filament. The N-rays 
are, as a rule, identical with the B-rays of radium and the 

-rays with the a-rays of radium, except that the magnetic 
curvature of the N'rays is the same as that of the N-rays. 
The only species of N-rays left to be accounted for are the 
N-rays emitted by a Nernst filament, which affect the sulphide 
screen, are not deflected by a magnet, and have a definite 
series of very small wave-lengths. These are refracted by an 
aluminium prism, and seem to give rise to the a-rays and 
B-rays. The latter are, of course, free negative electrons, while 
the former, to judge from the curvature of their path in a 
magnetic field, seem as if they were free positive electrons. 

[J. BECQUEREL, Comptes Rendus, July 25, 1904.] 


Relations between N-rays and N'-rays.—J. Becquerel describes 
some experiments which enable him to obtain either N-rays 
or N'-rays from the non-deflected N-rays left after the rest 
have been deflected off by a magnet. He concentrated the 
rays by means of a cone of aluminium whose base was coated 
with exposed calcium sulphide. On bringing the cone into a 
strong magnetic field, the N-rays and N'rays were detlected 
away from the apex, leaving only the non-deflected rays, 
which do not affect the screen. On introducing into the path 
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of these rays a uranium salt, which gives rise to f rays, the 
N-rays and the N'-rays re-appear in their former distribution. 
This distribution is reversed by substituting a polonium pre- 
paration for the uranium salt. The author establishes a 
remarkable rule which connects the N-rays with the N' rays. 
A surface capable of storing the N-rays emits N rays normally 
and N'rays tangentially and vice versa. Also, N'rays are 
emitted at right angles to the path of N rays traversing air or 
a wire. Similarly, N-rays are emitted at right angles to the 
path of a beam of N'rays. The author proves these proposi- 
tions by means of two crossed glass tubes joined in the centre. 
J. BgcovEnEL, Comptes Rendus, July 25, 1904.] 


Coherence. —P. E. Shaw and C. A. B. Garrett used both the 
boom apparatus and the balance apparatus in coherence experi- 
ments deuten with a view to decide between the rival theories 
of the coherer. These theories aro : (1) Lodge’s fusion theory; 
(2) Branly’s theory of a modification of the medium; (3) 
Auerbachs theory of adhesion brought about by mechanical 
shock ; and (4) the ionic theory, according to which either a 
film condensei from the atmospheric gases or else an oxide 
film is ionised by the passage of the discharge. The authors 
show that for coherence to take place there must be some gap 
between the surfaces. This gap provides the large resistance 
so that enough heat is developed by the passage of the waves 
to fuse the surfaces. The last theory can be proved experi- 
mentally to be correct, for it is possible after cleaning the 
surfaces to bring them together with such slight pressure that 
the current passing is small. Coherence occurs even when no 
film existed peviously, provided there is a gap between the 
surfaces. When coherence is broken, the surfaces part with a 
snap which sounds in the telephone like the sundering of a 
solid body, and when the surfaces are pressed together again, 
the ends of the bridge are found and can be easily pressed back 
flat. These facts show that coherence is a solid effect and dis- 

se of the ionisation theory and also of Branly's theory. The 
fact that the bridge has about the tenacity of the solid metal 
also supports the fusion theory. Again, the heat developed 
at the contact is ample to fuse the metal. Hence there is no 
simple adhesion, and only the fusion theory is left, and it is in 
accord with all the facts known. 

(Suaw and Garrett, Philosophical Magazine, August, 1904. | 


Cathode Disintegration.— Crookes compared the disintegration 
of a large number of metals used as cathodes in gases at low 
pressure by means of a rotating switch which connected alter- 
nately four cathodes in the same exhausted tube with an 
induction coil. In each of the experiments one of the cathodes 
was gold, which was chosen as the standard. Palladium and 
gold had the highest rates of disintegration, and iron, 
aluminium and magnesium the lowest. Granquist obtained 
somewhat different results, and latterly L. Holborn and L. W. 
Austin have made some new experiments, using grease instead 
of mercury to make the connections airtight, since they found 
that the smallest quantity of mercury leads to instant amal- 
gamation of the cathodes tested. They obtained curves of 
remarkable regularity connecting the loss of weight with the 
cathode fall. The curves for the various metals all intersect 
at 495 volts, where the disintegration is nearly zero. They 
are straight lines, of various inclinations showing that above 
the point mentioned the disintegration is directly proportional 
to the cathode fall. The steepuess of the line has a simple 
relation to the atomic weight. It is necessary to distinguish 
two groups of metals, to the first of which belongs silver, 
platinum, iridium, copper and nickel, to the second another 
form of silver, bismuth, palladium, antimony and rhodium. 
The members of each group disintegrate in equivalent propor- 
tions at the same potential, when for the individual metals 
valencies are assumed which are recognised in chemistry. 

Hol BORN and Austin, Philosophical Magazine, August, 1904.) 


Gaseous Conduction and Radio-activity.—R. J. Strutt has 
endeavoured to determine the rate of loss of a charged body 
which gives off a-rays only. Such a body is a rod of bismuth 
made active by a deposit of ''radio-tellurium." This was 
attached to an electroscope and charged in a vacuum. At 
pressures of from 300mm. down to 2mm., the rate of leak was 
found to be nearly proportional to the pressure, in accordance 


with the resulte of previous observers. But when the pressure 
was lowered beyond that the rate of leak diminished more and 
more slowly, apparently reaching a limit. Exhaustion was 
continued until the vacuum was so high that a discharge could 
not be forced through the Róntgen tube attached. Even then 
a considerable leakage was observed from the charged system. 
This leak was the same whether the charge was positive or 
negative. It is certain, therefore, that the current carried by 
the a-rays must be small in comparison with it. The nature of 
this conduction in high vacua is a difficult problem. It is very 
repugnant to modern ideas to believe that the current is carried 
independently of moving ions. As these cannot be derived 
from the gas, the only alternative seems to be that they are 
derived from the material of the radio-active substance, being 
torn away from it by the issuing « particle. 
[Hon. R. J. Strutt, Philosophical Magazine, August, 1904.] 


Kapid Radium Rays.—F. Paschen has succeeded in showing 
that the so-called y-rays or non-deflected radium rays are 
simply an extremely rapid species of the -rays or cathode 
rays, that they carry a negative electric charge, and only differ 
by their very much greater velocity. He employed a powerful 
electromagnet giving fields of more than 19,000 units. On 
gradually bringing up the field to that amount, the less rapid 
rays were eliminated one by one. Thus the Lenard rays went 
at 500 units, and Kaufmann's 8 rays between 3,000 and 5,000 
units. At 10,000 units and over only the y.rays were left. 
These seems to move with a constant limiting velocity which 
may closely approach that of light. 

F. PascHEN, Annalen der Physik, No. 7, 1901.) 


— M M a 


Electricity and the Panama Canal.— In an article in the 
Electrical Review of New York it is stated that some £5,000,000 
were spent by the early French engineering companies in pur- 
chasing machinery and supplying equipments for excavating 
the Panama Canal, and a good part of this was finally left to 
rot and decay in the tropical climate of the isthmus; but there 
was scarcely any money spent for electrical machinery or 
implements of any kind. Even electric lighting along the 
route of the canal was not resorted to, and the shops and 
repair plants were constructed without thought of any elec- 
trical equipment. In the work of finishing the Panama Canal 
the latest machinery and methods will be employed. It has 
been variously estimated that it will require from 6 to 10 
years to complete the canal even under modern engineering 
conditions, and from one to two years of preparation will be 
required. There will hardly be a machine, repair shop or 
operating plant that will not have electric power in some por- 
tion of it. In this respect the new machinery for the Panama 
Canal will differ radically from that shipped to the isthmus 
by De Lesseps and his engineers. Within six months the 
designs and specifications of some of this machinery will be 
finished, and the first shipments will probably be made 
within the current year, or the early part of the new. 
Electrically-driven conveyors, cranes and drills will be very 
much in evidence, and it is proposed to light up the route of 
the canal by electricity, so that work can be carried on in shifts 
night and day. The question of motive power on the isthmus 
is partly dependent upon the fuel problem. Coal is scarce 
and high priced in Panama ; wood is not to be depended upon 
as an exclusive fuel for power production, and the question of 
harnessing the tides and currents of the mountain streams 
and Chagres river is difficult. While some attempt may be 
made to utilise the power of the rivers flow for generating 
electricity, and coal and wood will be used for fuel purposes, 
it is possible that Texas oil may be used more than anything 
else. The cost of shipping this to the isthmus is less than 
that of transporting coal or wood. By running oiltank 
steamers to the isthmus, it is estimated that the cost would be 
considerably under a dollar a barrel. There is good reason to 
believe that many of the portable electric power and lighting 
plants will burn liquid fuel entirely, while many of the steam 
shovels and dredges will use both oil and coal. The modern 
convertible type of grate, which permits of either coal or oil 
being used, appeals with the greatest force to those interested 
in work in the tropics where the fuel must be carried long 
distances. 
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N-RAYS. 


After having spent two centuries in laboriously emancipating 
itself from NEWTON'S conception of light, physical science has 
undergone one of those periodical oscillations which seem 
inseparable from human progress. Corpuscular theories hold 
the field in cathode-ray phenomena and in radio-activity. 
Since PASCHEN showed recently that even the undeflected 
yrays of radium convey an electric charge, the undulatory 
hypothesis has been relegated to pure light and to Röntgen 
rays. Thanks to that most brilliant and fruitful of modern 
conceptions, the electron theory of electricity, magnetism, light 
and electro-chemistry, we are now becoming familiar with pro- 
cesses which until lately even advanced thinkers only dared refer 
to in bald mathematical terms of studied generality. Electrical 
theories have becomemoreand more corpuscular. Exceptfor pur- 
poses of wireless telegraphy and dynamo design, our pioneers 
have largely withdrawn their attention from the medium to 
which FARADAY and MAXWELL so masterfully directed it, and 
have concentrated it more and more upon the matter which is 
capable of freely conveying the ultimate material of elec- 
tricity, upon that “hole bored through a solid rock of air,” 
the wire which gives a comparatively free passage to the 
negative electron. At such a time, and amid such preoc- 
cupations, BLONDLOT'S discovery of the N-rays came as 
somewhat of a shock. It came on February 2, 1903. 
Unlike RóNTGEN's sensational photographs of the bones of the 
living hand, BLONDLOT’s results remained practically unnoticed. 
Even at the present day, when the literature of the subject 
comprises some sixty-five Papers, nearly all physicists and 
journals outside France maintain an attitude of rigid scepticism 
or studied indifference. The reasons are not far to seek. The 
observed effects are slight. They require a careful train- 
ing of the eye. There have been many failures to repeat 
the experiments; and, lastly, the practical utility of the 
results, apart from physiology, is by no means obvious. 
Yet the theoretical interest of these investigations is very 
great, and the theoretical interest of to-day is the practical 
interest of to-morrow. We have apparently to deal with light 
of extremely minute wave-length, a wave-length of the order 
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of the size of a molecule, and about one-fiftieth of that of 
visible light. This means an enormous extension of the known 
spectrum in the violet direction, and is a worthy counterpart 
of its Hertzian extension in the red direction. Nor can we 
complain of a lack of definiteness in the manner in which 
these discoveries have been presented. M. BLONDLor's fifteen 
Papers are models of lucidity and scientific precision, and, in 
spite of the intricacy and difficulty of this species of research, 
he never has had occasion to withdraw or modify any of his 
results once published. Moreover, they have been confirmed 
by BIchAr, CHARPENTIER, MEYER, COLSON, BROCA, ZIMMERN, 
RoTHÉ, J. BECQUEREL, and a number of other physicists of 
repute. Not a week passes without two or three new works 
on the subject. BECQUEREL especially has accomplished 
valuable additional work, and has done much to unravel the 
knotty points and establish new relations with older phenomena, 
while BLONDLOT himself, confronted with the many failures of 
colleagues, has devised improved means of observation. 

It may be a little premature at present to assign their 
proper place to the N-rays in the structure of physical science. 
But it seems clear that their discovery will lead us far into the 
unknown recesses of matter. Like two tunnels bored from each 
side of a mountain, radium rays and N-rays enable us to pene- 
trate the unexplored interior of the atom. They will, no doubt, 
meet before long. BECQUEREU'S latest results show an intimate 
connection between the two forms of radiation, the former cor- 
puscular, the latter ethereal. In radium rays we deal with the 
projection and impact of electrons. In N-rays we probably have 
the ether disturbances which accompany those processes. If, 
as BECQUEREL suggests, all N-rays imply a convection of 
negative electrons and a lateral projection of positive elec- 
trons, the intimacy of the connection between these forms 
of energy is apparent. But the most fascinating of all 
possibilities is that held out by BECQUEREL’s provisional 
announcement that the a-rays mixed up with N’-rays have the 
same magnetic curvature of path as the f-rays, only in the 
opposite direction. This would mean that we were at last 
brought face to face with the uncombined positive electron. 
So far, however, the only corroborative testimony we can find 
is MEYER'S observation of N’-rays, which are capable of pene- 
trating 1mm. of lead or 10cm. of water, a feat to which polo- 
nium rays have proved quite unequal. The next few months 
will probably bring us some announcements of surpassing 
interest. Meanwhile, the confirmed sceptic may remain satis- 
fied with the thought that, whatever happens, we shall know 
much more about the objective value of the human eye as an 
instrument of observation at the end than we did at the 
beginning of N-ray research. 


REVIEWS. 


(Copies of the undermentioned work can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


Electricity in Agriculture and Horticulture. By Prof. S. Les- 
STRÖM. (London: The Electrician" Printing and Publishing Co.) 


1904. 3s. 6d. net. 

Those who are desirous of studying a new and promising 
application of electricity and a fascinating branch of electrical 
science should apply themselves to the subject of electricity in 
its relation to vegetable life. As a preliminary to this study, 
a perusal of Prof. Lemstróm's record of his investigations— 
presented to us in the present volume—is indispensable. The 
author, whose home is at Helsingfors, in Finland, had been much 
struck by the rich development of certain plants in the Polar 
regions as compared with the 1 conditions in 
countries nearer south where the climate is more propitious. He 
noticed it particularly in the cases of rye, oats and barley, when 


these crops had withstood the intense frosts, although the same 
effect was observed in flowers and the leaf development of trees. 
He started his investigations to test the hypothesis that this 
development might be due to the peculiar electrical condition 
of the atmosphere in these regions, which is the cause of the 
phenomenon of the aurora borealis, being inclined to favour 
this explanation by a consideration of the fact that Nature has 
provided many plants with pointed projections, the function of 
which has hitherto not been explainable. As instances he 
cites the“ beard " on the ears of cereals and the needle-shaped 
leaves of the pine. Moreover, the “ year rings" on the pine 
trees have indicated exceptional development at periodical 
intervals corresponding with those of sun spots—'.e., the years 
of frequent displays of aurora. Searching for further links 
with which to complete his chain of hypothesis, he first turned 
to electro-capillary action. Experiments were made with 
capillary tubes, and it was found that, if the air just above 
such a tube were negatively charged, the liquid rose to a certain 
extent within the tube. With a positive charge instead of a 
negative charge, however, no such effect was observed. The 
explanation that the accelerated and more fruitful develop. 
ment of the plants is due to electro-capillary action falls to the 
ground, therefore, for not only does the atmosphere normally 
possess a positive charge in relation to the earth, but in the 
large scale experiments on plant growth, in which the greatest 
Increases of productiveness were obtained, the atmosphere above 
the fields was given artificially a positive charge. The author 
has, therefore, to fall back upon the supposition that the passage 
of the electric charge into the air produces nitrogen compounds 
and ozone, both of which are introduced into the capillary 
passages of the tubes by the electric current flowing to earth, and 
that these promote the luxuriant growth already alluded to. 


This explanation will doubtless be received with some 
scepticism, but, whatever the cause of the phenomenon, 
Prof. Lemstróm has certainly been able to record results which 
point toa distinctly beneficial action of electricity upon the 
productiveness of cereals, vegetables, and even strawberry 
plants. The experiments were conducted on a large scale; a 
number of patches of ground were selected for the experi- 
mental crops, and above them was erected a conducting net- 
work with many discharge points placed at a small distance 
from the ground and charged positively. “Control” crops 
were also raised on patches alternating with the experimental 
patches, the sail for hoth being prepared in precisely the same 
way, but no electrically-charged net being employed over the 
“control” patches. Prof. Lemstrém gives many particulars 
as to the preparation of the ground and as to the crops 
obtained, and it may be mentioned that the experiments 
recorded were carried out in various countries, including Great 
Britain. One observation, however, is rather antagonistic to his 
theory of the cause of the phenomenon—viz., that the effect 
(measured quantitatively) of electricity applied in the manner 
indicated is more marked in fertile and well-manured soils 
than in poorer ones. If the electricity actually brought 
nitrogenous nutriment to the plant, one would expect that the 
percentage improvement in the case of nearly barren soils would 
be much greater than with soils already supplied with a 
sufficiency of digestible food for the crops. However, it is 
not certain that the comparison, by comparing the weights of 
edible results in the two cases, is not too complex for purely 
scientific deductions to be based upon it. 

In continuing his experiments, we trust that Prof. Lemstróm 
will endeavour to improve the electrical part of his equipment, 
and that he will also give us more specific data with regard to 
this part of the investigation. Up to the present he has 
employed influence machines, using in the more recent tests a 
double cylinder machiue of his own design. Even with this 
improvement, however, the methods do not appear to be suffi. 
ciently certain ; in some tests, for instance, he doubts whether 
the polarity of the machine was not the reverse of that intended, 
and, moreover, the machine has apparently failed in damp 
weather, when it might otherwise havedone the most good owing 
to the prevailing natural conditions. The voltage used has 
not been measured, and the only guide we have as to this is 
in the sparking distances observed between the terminals of the 
machine, which have varied between such wide limits as 0:1 
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and 2:2mm., while some are even recorded merely as “very 
short." This represents a maximum of between 5,000 and 
6,000 volts, so that it is evident that a dynamo could be 
employed with advantage in place of the less reliable influence 
machine, and this would, moreover, permit of the voltage 
being accurately adjusted and maintained constant. We 
would also suggest that double-lipped insulators instead of 
single ones should be made use of for e the air-wire, 
as leakage currents through the earth may give rise to 
effects extraneous to the real object of the experiments. 
Such oversights are, perhaps, inseparable from pioneer investi- 
gations such as these, and Prof. Lemström is none the less to 
be congratulated for drawing attention to a line of research 
which may eventually have a wide influence upon the agricul- 
tural industries of the world. Is it indiscrete to express a 
pious hope that some of the leading physicists who have the 
opportunity will endeavour to throw fresh light on the sub- 
ject ? Such men as Lord Rayleigh and his son, not to mention 
half a dozen others, possess both the laboratory equipment 
and the necessary acres to enable them to pursue a course 
of systematic enquiry into this most attractive mystery of 
Nature. | 


Electricity and Matter. By J. J. Tnuowsox, F.R.S. 
Co.) 5s. net, 


Here we have in book form the six Silliman lectures 
delivered at Yale by Prof. Thomson in May, 1903. The 
volume, though of small bulk, is of considerable importance. 
In it the author expounds concisely his views of the nature of 
electricity and matter, as “suggested by the results of recent 
investigations." The book is thus in the main a speculation 
wrought from the author's disciplined imagination, but is also 
in part the result of the ingestion and turning over of ideas 
which have become common property during the past dozen 
years. In physics, more perhaps than in any other experi- 
mental or observational science, careful speculation has been 
found to pay ; and at all periods of rapid advance the well- 
informed dreamer is worth close attention. Nowadays, 
especially, when the most productive parts of physical science 
are those which deal with entities whose properties are far 
beyond the ken of our five senses, the assistance afforded by 
an imagination is almost necessary that an investigator may be 
successful. Prof. Thomson in this collection of lectures places 
the inventiveness and perspicaciousness with which he is gifted 
at the service of his readers. | 

Appropriately enough his opening pages emphasise strongly 
the insight of Faraday, the electrical seer of 70 years ago ; for, 
like Faraday, Prof. Thomson believes that lines of electrical 
force have a real existence. From this and a connected assump- 
tion is developed the scheme of the universe with which the 
interest of the book culminates, This other assumption con- 
sists in supposing that if the velocity of a moving line of force 
has a component perpendicular to the line, a part of the dense 
surrounding ether, in amount proportional to that component, 
is carried with the line. Starting from this, he shows that 
many new problems as well as the old can be attacked with 
confidence. The methods used are already familiar to readers 
of his Recent Researches.” One example is worthy of 
special mention since its result is the foundation of the most 
fascinating portion of the book. A moving charged sphere 
has momentum greater than that of an equal uncharged sphere 
moving with the same velocity by the amount due to the mass 
of ether entangled or ** bound” by the radiating Faraday tubes. 
If the speed of the sphere approach that of light the lines set 
themselves more perpendicularly to the velocity and the mass 
of “ bound " ether is therefore greater. We might remind our 
readers that the ordinary way of regarding this phenomenon is 
that the existenceof the magnetic field set up by the motion of the 
charge implies a distribution of energy throughout the medium, 
or, in other words, more kinetic energy is associated with the 
motion of a body which is charged than with that of one 
uncharged, celeris paribus. The mass of this “bound” ether 
per unit volume is calculated proportional to N?, where N is the 
number of lines per unit area. This leads, by the way, to the 
result that the energy stored in an electrostatic field and the 
mass of the ether “bound” by the Faraday lines are propor- 
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tional—a very suggestive fact, as our author remarks. This 
law of the distribution of the mass of the “ bound ” ether shows, 
however, in the case of a very small charged body moving 
slowly, that, since N is inversely proportional to the square of 
the distance, the “bound” ether has a volume distribution 
following an inverse fourth power law. Put roughly, we 
may say that for a very small charged body the part of 
the mass which is electrical is concentrated very near the 
origin of the lines of force. This leads naturally to the 
idea that the mass of an electron is wholly electrical. If so, 
its mass should increase with increasing velocity. The result 
of Kaufmann's measurements of the velocities and the ratio 
e[m for the particles projected from radium are, thercfore, now 
compared with the calculations of the author based on this 
conception. The general close agreement between the experi- 
mental and the computed figures is very striking. Thus we 
arrive at a stage at which on any electronic theory of matter 
its chief property—namely, massiveness—is referred back to 
the mass of the ether. As the author admits, the density of 
the ether necessary to account, in the manner sketched, for the 
mass of a portion of matter is enormous. This high-density 
difficulty recalls the state of affairs which accompanied the 
introduction of the “ elastic solid" theory of the luminiferous 
medium, when a fluid possessing rigidity was perforce postu- 
lated. Perhaps this present embarrassment will gradually fade 
as did the other. 

Chapter III. breaks the thread of the story to deal with 
the radiations due to the acceleration of the materialised 
lines of force. It is interesting to notice that here the 
author embraces another of Faraday's conceptions. This is 
the view that light (including Róntgen rays) and other electro- 
magnetic disturbances consists of tremors propagated along 
the stretched lines of force. This implies that a wave-front is 
not continuous, but consists of a finite number of wavelets in 
the same phase. It explains, in the author's hands, the 
relative smallness of the dissociation produced in a gas by 
Rontgen rays. It also seems to us, by the way, to remove a 
classical difficulty regarding the nature of unpolarised— i.e. 
ordinary—light. Various authorities, it will be remembered, 
have supposed that in unpolarised light the direction of vibra- 
tion at a point in the path of a ray assumes regularly or 
irregularly all possible azimuths in turn. With the view now 
under notice, however, we need only suppose that, as seems 
probable, the vibration of each Faraday line penetrating the 
wave-front has its own azimuth. This conception of Faraday's, 
it should be noted, implies that the luminiferous medium 
possesses a highly complex, finely fibrous structure. 

Chapter IV. deals with the considerations which have led to 
the conclusion that electricity is atomic in nature, and includes 
a description of the chief methods of measuring the ratio e/m 
and the quantity e for the ions occurring in the electrolysis 
of gases and liquids. Chapter V. takes up the tale of the 
constitution of the atom. Starting ambitiously with a uniform 
universe of primordial units the building up of complex atoms 
of the Kelvin type is minutely traced. The primordial unit 
is taken to be a doublet consisting of a corpuscle and an equal 
positive charge. Hitherto, when positive electrification has been 
mentioned it has been regarded as the condition of lack of 
negative electricity. Here it is suddenly produced as a thing 
as real as its opposite ; and nowhere does the author vouchsafe 
a hint to shed a light upon the dark mystery of its nature and 
origin. Still, to allow the negative partner of the doublet to 
account almost wholly for the mass of a doublet is easy. It 
is only necessary to suppose the positive electricity spread 
through a volume much greater than that occupied by a 
corpuscle. Perhaps this diffusiveness is that very quality of 
positive electricity which has enabled it to evade discovery and 
discussion. To return to the universe of moving doublets: 
Prof. Thomson traces the manner in which mutual accelera- 
tions between passing pairs cause radiation and consequent loss 
of energy. The mean kinetic energy of the universe may thus be 
conceived as diminishing till speeds low enough to permit of 
permanent aggregates forming are reached. These aggregates 
are atoms of mattcr. Their positive portions fill a region 
within which, the author supposes, provisionally, the negative 
corpuscles move in orbital motion. The mean kinetic energy 
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of this motion is named the “ corpuscular temperature of the 
atom." Accepting the term, we may say a fall of corpuscular 
temperature makes possible the formation of larger atoms. In 
this connection the author very carefully and skilfully points out 
that there is not, necessarily, any simple relation between cor- 
puscular and molecular (ie. ordinary) temperature. The 
introduction into physics—we trust not prematurely—of this 
expressive term, is an indication of the confidence with which 
Prof. Thomson regards in the main these views he gives of the 
building of the atom. 
The lightest atom known is the hydrogen atom, which con- 
tains a thousand corpuscles. For the purposes of illustration 
rehistoric atoms possessing but few corpuscles are discussed. 
t is shown, for example, that the larger the number of cor- 
puscles and the smaller their velocity the less is the rate of fall 
of corpuscular temperature through radiation produced by the 
centripetal acceleration of their circular motion. But apart 
from calculation, a well-known experiment of Prof. Mayer’s 
is given a new significance by being utilised as a model of an 
atom. The experiment indicated is made by placing a number 
of small magnets, floating vertically in water, in the radial 
magnetic field of a magnet held with a pole near the water. 
The little magnets, seeking positions of equilibrium under 
their mutual repulsions and the central attraction, arrange 
themselves in concentric circles in modes varying with their 
number. For instance, a ring of three magnets occurs when 
totals of 10 or 20 or 35 are present; a ring of five with totals 
of 12, 25 or 45. It is the author's belief that in this simple 
experiment we have a crude representation of the reasons 
underlying the periodicity of the elements, and in his hands 
it yields with almost magical facility beautiful explanations of 
various physical and chemical properties shadowed in Mende- 
leeff's table of the elements, The general electrochemical 
properties of a typical family of the elements are entered into 
very fullv and perfectly, and the discussion leads to an 
illuminating consideration of chemical affinity and the bonds“ 
of the chemist. But all this must be read in the book itself 
that an adequate idea may be formed of the power and 
elegance, the suggestiveness and probability of the views of 
the constitution of matter there outlined. One regret only we 
experienced. No clue is offered tending to an explanation of 
the very varied magnetic qualities of the elements ; though it 
was in this connection that, 80 years ago, Ampère gave in his 
theory of atomic currents the first suggestion based on physical 
reasoning, of an electric theory of matter. The last chapter 
consists of a summary of the experimental facts of radio- 
activity and an application thereto of the hypothesis on atomic 
structure set forth in the preceding pages. It concludes with 
a few noteworthy words on the possibilitv of an external 
origin for the observed evolution of energy from radium. 
After considering the probability of Le Sage corpuscles or 
penetrating electro-magnetic radiation being this external 
source as well as the cause of gravitation, and remarking that 
then the absorption of energy by matter must be enormous 
Prof. Thomson says :— | 
*[ think that the magnitude of the energy radiated from 
radium is not a valid argument against the energy being derived 
from radiation. The reason which induces me to think that 
the source of energy is in the atom of radium itself ; 
is that the radio-activity of substances is, in all cases in 
which we have been able to localise it, a transient property. 
. This is what we shoull expect on the view that 
the source of radio-activity is a change in the atom ; it is not 
what we should expect if the source were external radiation." 


Notes on Alternate Currents, for Students. By HAROLD H. 
SrwwxoNs. (London: Cassell & Co., Ltd.) 1904. 1s. 6d. 


According to the preface, this little book consists principally 
of a portion of a larger work on the outlines of electrical engi- 
neering, which the author has in preparation. The theory is 
sound and the analogies simple, but, considering the extremely 
elementary nature of the book, it is rather surprising that the 
calculus has heen made use of in the early chapters. On the 
whole, it is a book which first year students may, provided 
their mathematics are sufficiently strong, use with considerable 


advantage. 


BRITISH STANDARDS FOR ELECTRICAL 
MACHINERY. 


The following is a copy of an interim report on Generators, 
Motors and Transformers issued by a sub-committee of the 
Engineering Standards Committee. Reports of the work of 
the committee have appeared from time to time in The 
Electrician :— | 

In publishing the interim report of the sub-committee on Generators, 
Motora and Transformers, the Engineering Standards Committee desire to 
draw attention to some of the important points which have arisen in 
carrying out the work entrusted to the sub-committee by the Electrical 
Plant committee. The sub-committee on Generators, Motors and Trans- 
formers was appointed at a meeting of the Electrical Plant committee on 
Dec. 18, 1902, and confirmed by the main committee on Feb. 13, 1908. 
This interim report was approved by the main committee at their meeting 
on July 26, 1904. At the earlier meetings it was decided that no attempt 
should be made to prescribe standard dimensions or shapes which 
might hamper future development in design, but to confine the recom- 
mendations of the sub-committee to such points as would ensure 
uniformity in nomenclature, outputs and test conditions. The recom- 
mendations which the committee have arrived at with reference to 
standard pressures, frequencies, outputs and speeds were prepared after 
the views of both users and manufacturers had been very carefully con- 
sidered. Before standard test conditions can be laid down, the safe limit of 
temperature at which electrical machinery can be allowed to work for 
lengthened periods of time has, of course, to be determined. A sub- 
committee under the chairmanship of Dr. Glazebrook was, therefore, formed 
to experimentally inveatigate this matter at the National Physical Labora- 
tory, supplemented by tests at the works of those manufacturers who were 
willing to aesist. The points to be investigated were the following :—(1) 
The maximum temperature to which the insulating materials at present 
used in the manufacture of electrical apparatus could be exposed for 
lengthened periods of time without electrical or mechanical deterioration. 
(2) The permissible rise in temperature deduced from these experimenta, 
(3) The relation between the mean temperature of any coil obtained by 
measurement of rise in resistance and the maximum temperature at the 
hottest portion of the same coil. In addition to these experiments, some 
of the coils which were tested singly at the National Pbysical Laboratory 
were subjected to a second series of teats when mounted on the machines 
for which they were intended at the maker's works. The reports of this 
experimental work! are likely to be of very great interest and value to the 
electrical industry at large, and the committee hope to publish them in 
full at an early date. l 

It will be of interest to designers to note that the experimental work 
has made sufficient progress to indicate with considerable certainty that 
the temperature limits ultimately to be recommended by this sub- 
committee are likely to be more liberal than those laid down by either the 
American or German Electrical Standardisation committees. The experi- 
ments have also demonstrated that the temperature of the hottest 
part of the coils, taken by thermo-junction, is no more than 25°C. in 
excess of the mean temperature of the coil, taken by rise in resistance. 
The question of settling tbe standard electrical pressures did not meet 
with as much difficulty as was anticipated. Care wastaken to select those 
standard pressures whicb, with the allowable variation of 10 per cent. on 
either side, would enable nearly all the pressures at present existing to be 
servel by the proposed standard machines. These standard pressures 
have now been fixed, and it is hoped that in all future work they will be 
universally adopted by engineers who are advieing power companies, cor- 
porations, supply companies and others engaged in the distribution of 
electrical energy, so that in these cases the permissible variations will 
gradually cease to be necessary. The standard frequencies proved to be a 
debatable matter, and after several circular letters had been addressed 
to, and replies received from, both usere and makers, it was deemed 
advisable t) convene a conference, so that the matter might be tho- 
roughly discuesed. This conference was held early in January, and 
the aivisability of adopting two or three standard frequencies was 
fully considered, especially from tLe point of view of the future develop- 
men's in power schemes. Strong evidence was brought forward in 
favour of standardising one frequency only, and the sub committee, 
after due consideration, decided to recommend 50 periods per second as the 
standard frequency, placing 25 periods per second in a secondary category. 
The question of recommending standard lists of motor speeds, which 
appeared so desirable from the users’ point of view, was found to be an 
extremely dificult one. The sub-committee felt that they could not 
materially assist manufacturers in reducing the number of patterns to be 
kept in stock if a greater number of speeds were retained than those 
recommended in the standard lists. Happily, one list of speeds—namely 
that for prime movers—was practically fixed for the committee by the 
conditions of the frequency and the number of the poles in the 
alternatore, so that the committee decided to put forward this 
one list of speeds for the whole of the direct-coupled machinery of 
both classes. The sub-committee on Generators, Motors and Trans- 
formers are indebted to the Transformer sub-committee for the recom- 
mendations with reference to alternating-current generators. They 
have still under consideration the very important subjects of the atan- 
dardisation of transformers, test conditions and permissible variations 
from the adopted standards, and the complete report cannot be published 
until such time as these investigations are concluded. The committee, 
however, feel that the interests of the electrical profession will best be 
served by the early publication of a portion of the information which will 
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ultimately be embodied in the report when complete.—(Signed) R. E. B. 
CROMPTON, Chairman of Sub-Committee on Generators, Motors and 
Transformers. 

Pressures and Frequencies.—The following are the resolutions with 
reference to British standard pressures and frequencies. 

1. Resolved that the standard low pressures for direct and alternating 
current work, measured at the terminals of the consumer, be 110, 220, 
440, 500 volte. Though not included in these standard pressures, 580 volts 
shall be considered as the recognised pressuro to be maintained between 
the principal conductors in & three-phase system with neutral wire, the 
pressure then being 220 volts between the three conductors and the neutral. 

2. Resolved that the standard high pressures for alternating-current work, 
measured at the terminals of thegenerator, be 2,200, 5, 500, 6,600 11,000 volts. 

5. Resolved that the standard p:imary pressures for alternating-current 
transformer work, measured at the primary terminals of the transformer, 
be 2,000, 3,000, 6,000, 10,000 volta. 

4. Resolved that the standard secondary pressures for alternating- 
current transformer werk, measured at the secondary terminals of the 
transformer, be 115, 230, 460, 525 volts at no load. 

5. Resolved that the standard direct-current pressure for tramway 
work, measured at the terminale of the motor, be 500 volte. 

6. Resolved that the standard frequency for alternating-current work 
be 50 periods per second. But where the circumstances of the case demand 
a lower frequency a standard of 25 periods per second shall be adopted. 

N.B.—The above standa-d pressures are subject to a permiesible 
variation of 10 per cent. on either side, as explained in the introduction. 

Rating of Generators and Motors (except for traction motors).—(1) Two 
ratings shall be recognised by the British Engineering Standards Committee 
—(A) continuous working. (B) Intermittent working. (A) The output 
of generators and motors for continuous working shall be defined as the 
output at which they can work continuouely for six hours and conform to 
the prescribed testa. (B) The output of motors for intermittent working 
shall be defined as the output at which they can work for one hour and 
conform to the prescribed tests. N.B.—The duration of test for machines 
above 250kw. is still under consideration. 

2. Every generator and motor shall carry, in a conspicuous position, 
a name plate giving the output and other particulars enumerated below. 
In the absence of any statement to the contrary, the output given sball 
always be understood to mean the output for continuous working under 
rating (A). Name plates for machines under class (B) shall bear the word 
“ Intermittent.” 

3. Tbe output and full-load speed marked on the name plate shall be 
those taken when the machine is at its normal working temperature, as 
determined at the close of the test run referred to above. 

4, All generators shall have their outputs stated in kilowatte (kw.) All 
motors sball have their outputs stated in brake horse-power. 

5. The following information shall be given on the name plates: — 


5 , Í Direct current. Kw. Volts. Amps. R. p. m. 
g E Alternating f Mm 1 98155 i Amps. Power- factor 
88 current. | Exeitation. f Amps. J Frequency. KR. p. m. 
D.C. apple B.H.P. Volts. E R.p.m. 
D.C. (intermittent B.H.P. 1 
E working) / (intermittent) f Oe K. p. m. 
o A.C. (continuous : HHP f | Volta. R.p.m. 
* working) Cr \ Frequency. Power-factor 


A. C. (intermittent B. H. P. Volts. RK. p. m. 
5 (intermittent) / Frequency. Power- factor 
The above applies to combined machines, such as motor - generators, 
boosters, rotary converters, which shall have name plates giving informa- 
tion applying both to input and output. i i. 
Direct. current Generators:—6. The list numbers represents the kilo- 
watts which the machine can work at when continuously as a generator. 


List Numbers and Speeds of Different Current Generators (up to 100kw.) 


: | | 
! 


List i inu | Revs. per i | List eie Revs. per 
number. n cas e | min: number. p nue. min. 
3 V T € 
6 74 1,075 32 | 40 750 
8 10 | 1,000 40 50 675 
12 15 900 60 75 625 
16 20 850 80 100 575 
24 ; 50 800 100 905 500 


British stand ird generators of 100k v. and above, whether for direct or 
alternating-current work, shall conform to the following list of sizes and 
epeeds recommended for generators to be directly coupled to steam or gas 


engines. 
Revolutions per minute. 

Kw. — — — — — 
Slow. Medium. Higb. 
100 250 500 
150 250 428 
200 250 575 
250 v 250 375 
500 91 214 375 
400 94 214 375 
500 83 214 500 
750 83 188 250 
1,000 83 188 250 


N.B.—The slow speeds in the above table aie tentative. 
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Alternating-current Gencrators.—(7) British standard alternators of 
any type, in addition to the requirements laid down in previous clauses, in 
so far as the latter apply, shall conform to the following regulations :—(a) 
They shall give an E.M.F. curve which, under all working conditions, shall 
be as nearly as possible a sine wave. (b) For exciting the field magnets 
the standard pressures shall be 65, 110 or 220 volts. (c) The term ‘° alter- 
nator ” shall not include an “exciter.” The latter, when necessary, shall be 
separately specified and subject to theregulationsfor standard direct-current 
generators. (d) The regulation of an alternator shall be defined as the differ- 
ence between the rated full load pressure and the no load pressure with the 
same speed and excitation. This difference expressed as a percentage of 
the rated full load pressure shall be termed the percentage “ pressure 
rise" of the alternator. (e) They shall not have a greater percentage 
pressure rise than 6 per cent. on a non-inductive load and 20 per cent. 
on an inductive load, the latter being here considered as one having a 
power-factor of 0*8. 

This pressure rise may be tested on a non-inductive or inductive load 
according to the requirements of the specification. 

The figures in (5) and (d) shall not apply to compounded alternators. 


Mot +rs.—8. All motors for the purposes of tests shall be rated under 
the following classes:—(1) Open. (2) Protected. (3) Ventilated. (4) 
Totally encloséd. (1) and (4) require no definition. (2) A protected 
moter is defined as a motor in which the armature, field coils and other 
live parts are protected mechanically from accidental or careless contact, 
80 as not (o materially interfere with ventilation. (5) A ventilated motor 
is defiued as a motor in which, while ventilation is provided for, access to 
the armature, field coils and other live parts is only to be obtained by 
opening a door in, or removing a portion of, the enclosing case. 

N.B.—An alternatiog-current motor, Class 5, in which the slip rings are 
outside the protection, shall be considered as coming under Class 2. 


List of Motors.—9. The list numbers represents the brake borse-power 
which the machine can work at when running continuously as a motor, at 
the standard pressure of 220 volts, up to and including 2 B.H.P., and above 
that size, at the standard pressure ot 440 volts. 

10. The following are the list numbers of British standard sizes of 
motors: — List numbers (direct current), 4, 4, 1, 2, 5, 5, 74, 10, 15, 20, 30, 
40, 50, 75, 100. List numbers (single-phase) 50 W, 1, 2, 3, 6, 74, 734, 10, 
104, 15, 20, 25. List numbers (two and three-phase) 50 W, 1, 2, 3, 5, 74, 
Tha, 10, 10a, 15, 20, 25, 30, 40, 50, 50a, 75, 100. 

11. List numbers and speeds of motors (up to B. H. P.). 


List No. | Revs, Fer min. | I.ist No. 


at full load. at full load. at full load. 
1 1,600 5 1,000 30 750 
i 1,400 74 1,000 40 700 
1 1,400 10 900 5) 650 
2 1,100 15 850 75 609 
3 1,100 20 800 | 100 | 550 
Alternating current Induction Motors. 
Single-phase, 50 . 
1 1,500 7 1,500 15 1000 
2 1,500 Tha 1,000 20 , 1,000 
3 1,500 10 1500 25 750 
5 1,509 104 1,000 i 
Two and Three-phase, 50 N. 

1 | 150 10 | 1500 | 40 750 
2 1,500 10a 1,030 50 750 
3 1,500 | 15 1,000 | 504 600 
5 | 1,500 20 ; 1,000 ' 75 600 
74 . 1500 25 750 100 500 
TRA 1,000 30 750 2 


[ 


The figures referring to alternating-current motors give the no-load or 
synchronous speeds ; allowance should, therefore, be made for a reduction 
in speed at full load of from about 74 per cent. in the smallest motors to 
24 per.cent. in the largest motors. 


High-tension Power Transmission in Spain.—According to 
L'Eclairage Electrique, Bilbao is to be supplied with electric 
energy from three power stations, situated in Quintana 
Martingalindez, Puentelarra and San Sebastian respectively. 
At present, only the first-named station is in operation ; the 
second one is to be equipped with plant aggregating 6,000 H.P. 
and is in course of construction ; the third station is projected 
only. The power station at Quintana Martingalindez, nearly 
50 miles distant from Bilbao, is equipped at present with four 
1,000 H. p. sets, consisting of a water turbine directly coupled 
to a three phase generator. At a speed of 375 revs. per min., 
the current is produced at 3,000 volts. The voltage is then 
raised by transformers to 30,000 volts, at which pressure the 
energy is transmitted to Bilbao. 
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ELECTRIC SMELTING EXPERIMENTS FOR THE 
MANUFACTURE OF FERRO-NICKEL FROM PYRR- 
HOTITE.* 


BY ERNST A. SJOSTEDT. 


A few years ago [ was entrusted with the interesting task of 
carrying out a series of smelting experiments for the manufacture 
of ferro-nickel metal from poorly roasted pyrrhotite. 

The problem presented for solution consisted in the utilisation, to 
the best advantage, of the nickeliferous pyrrhotite of the Sudbury 
district (a monosulphide of iron or * magnetic pyrite,” with 2 to 
3 per cent. Ni and 1 to 2 per cent. Cu), with special reference to the 
saving of the sulphur and iron, as well as the nickel and copper 
contained in the ore—the common practice being to allow the 
sulphur to escape in the process of heap roasting, and the iron to 
be fluxed off and wasted in the slag. After having made some 
attempts at magnetically separating the nickel from the copper ore 
and the: barren gangue, and this not proving satisfactory, it was 
decided to hand-sort the ore at the rock house, using the grade 
higher in copper and gangue for the ordinary matte sinelting, and 
the grade low in copper and gangue but high in sulphur and nickel 
for the ferro-nickel industry. This latter grade of ore usually 
averages about 3 per cent. of nickel, 0*5 per cent. of copper, 28 per 
cent. of sulphur, 50 per cent. of iron and 0°01 per cent. of phosphorus. 

Our first electric smelting experiments were made in a plumbago 
crucible, Sin. high and 4in. inside diameter, using only one Jin. carbon 
pencil, but subsequently two, four and six carbons were bunched 
together. The crucible was placed on strips of copper, resting on 
copper wires, which were connected with the electrodes. The power 
used was 75 amperes, from a 100-volt dynamo. Ditferent proportions 
of finely-crushed ore, lime and coke were used, and the resulting metal 
beads analysed, thereby clearly epe aun d the following facts :—(1) 
Raw pyrrhotite is only partially and with difficulty converted into 
a metal, no good arc being obtained in these experiments, the indi- 
cator oscillating from 0 to 150 amperes, proving the mixture to be 
too good a conductor (the raw ore possibly being too magnetic ?). 
(2) A partially roasted pyrrhotite in a mixture of lime and coke or 
charcoal will be reduced to a metal, the carbon in the coke com- 
bining with the oxygen of the roasted ore, and the sulphur partly 
volatilising or oxidising, and partly combining with the lime, which 
also combines with the silicious matter in the ore and the coke, 
forming slag, and with part of the carbon to calcium carbide (the 
presence of which was always noticeable). (3) The larger the lime 
charge, the smaller will be the amount of sulphur in the metal pro- 
duced. For instance, an ore containing 7 per cent. of sulphur 
produced, with a charge of 20 per cent. lime, a metal of 1:6 per cent. 
sulphur contents; with a charge of 50 per cent. lime, a metal of 
1:5 per cent. sulphur contents; with a charge of 150 per cent. lime, 
a metal of 0°06 per cent. sulphur contents; with a charge of 
200 per cent. lime, a metal of 0°02 per cent. sulphur contents. 

These interesting data being established, it was decided to con- 
tinue the electric smelting experiments on a larger scale. A 
stationary rectangular furnace was, therefore, built of firebrick, 
having two carbon electrodes 4in. square by 18in. long, suspended 
in the middle of the furnace, about 8in. apart, and a current of 
50 amperes and 175 volts used. The result of the first heat gave, 
from a charge of 32lb. of roasted ore, 29lb. of lime and 8lb. coke, 
9 5lb. of metal, nicely collected in the bottom of the furnace, and 
showing every evidence of having been perfectly liquid before cool- 
ing, the impressions on the joints between the bricks being sharp 
and distinct. This furnace was followed by a larger one, with Sin. 
by 17in. crucible and a 10in. by 22in. body, provided with a tapping 
hole, for drawing off the slag opposite each carbon, and about 2:5in. 
above the bottom. The stock was a mixture of 100 parts of ore, 
150 parts of lime and 25 parts of coke, and the character of the 
metal obtained froin these charges (b), as well as from the above- 
mentioned mixture (a), will be seen from the following table :— 


(L) Per cent. 


(a) Per cent. 


Silicon „ 1:07 0:23 
Sfr oa ge 0-76 | 0:07 
CODDGE rriro arca Roc eh 0:05 | 0 06 
Nie ek 572 5:67 
Transverse strength— 
Breaking load, lbs. per sq. inch.. 813 1,642 
Deflection, inches ............ | 7/64 7/32 


In subsequent experiments ore screenings from partly-roasted 
pyrrhotite of the following composition were used :— Metallic iron 
(mostly as sesquioxide) 50°90 per cent., sulphur, 8°68 per cent. in 
(c), re-roasted (d) 5°81 per cent., insolubles 18:96 per cent., nickel 
8:47 per cent., copper 0:07 per cent., and phosphorus 0:008 per cent. 
The results from & couple of experimental heats (c), with 150 per 
cent. lime and 28 per cent. coke, and (d), with 200 per cent. lime 


* Abstract of Paper read at the fifth general meeting of the American 
Electro: Chemical Society at Washington, D.C. 


and 25 per cent. coke, were analysed and found to have the 
following composition :— 


(c) Per cent. ! (d) Per cent. | (e) Per cent. 


— — 


Combined carbon "n | E | 


0:05 0:81 
Graphitic carbon ............ | ils ! 3:25 1:28 
Sun n 179 | 8:97 1:85 
M OSE! usccievita Code es T | 0:18 0:27 
Sulp Vn tos. | 0:28 | 0:063 0:27 
Phosporus 0:037 0-039 0:008 
pp ME 0:045 0:075 0:02 
Nickel... 22e a a E REIS 5:55 6°22 5°77 
Cobalt ord 8 0:20 0:20 0:24 
ene eR nes trace trace i 


Noticing all along that the metal did not contain the expected 
full percentage of Ni, Co and Cu, and looking for an explanation of 
the same we observed, in tearing up the bottom of the furnace, 
under the ferro-nickel slab and directly below the carbons, a peculiar 
looking yellow mass of a hard.and brittle metallic nature, which, 
upon examination, was found to have the following composition :— 


Per cent. Per cent. 
PO artic esergcans vi 28:5 SLi 17-0 \ carborun- 
jg" 40:0 GG ones 7:34 dam? 
G od os 3:5 NR 0˙2 
G0 8 3:5 | ee .. . 0°04 


A series of new furnaces were constructed, which, after a run of 
eight to 12 hours each, were torn down and reconstructed with such 
improvements as were indicated by the results of the successive 
experiments, which culminated in the electric furnace here described. 
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Fig. 1 shows the top view; Fig. 2, a vertical longitudinal section 
on line 2-2, Figs. 1 and 3; Fig. 8, a vertical transverse section on 
line 8-8, Figs. 1 and 2, and Fig. 4 showing a horizontal section of 
the same on broken line 4-4, Fig. 2. 

The furnace body is of rectangular shape, and constructed of 
cast-iron sides and ends A and B, and a bottom frame, C, with an 
interior lining A^, B°, C° of refractory material, the bottom lining C 
being retained by a steel plate, C', secured to the frame C. The 
lower parts of the sides and ends and the bottom frame are water- 
jacketed, as shown at a, b and c. The end-plates are provided with 
projecting lugs b’, b", through which the ends of stay bolts B', B 
are passed, and by means of which the frame plates are bolted 
securely together. Another feature of importance is the exchange- 
able bottom. Registering slotted lugs a’, c' are provided on the 
lower parts of the sides A and the bottom frame C respectively, 
and these receive cross-headed bolts E, resting with the heads e on 
the upper lugs, and being provided at the lower ends with mortices 
to receive wedges, driven in below the lower lugs, as shown in 
Fig. 3. One of the ends is provided with an opening, H, for draw- 
ing off the slag, the same being some distance from the bottom 
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and provided with a spout, ^. The iron notch H, for drawing off 
the metal, is formed within the bottom frame C, at the end 
opposite to that of the slag notch and below the upper surface 
of the bottom lining. In the sides AA^, and above the level 
of the slag notch, are vent holes a^, and in the ends stoke- 
holes b“, the former enabling the escape of the gases of combustion 
and reduction, and the latter the breaking up of the slag crusts that 
may form, and for facilitating the even settlingof the stock. The cover 
D is provided with feed and vent holes (d and d' respectively), and, 
besides, an opening, d“, for the electrode. K and L are the upper 
and lower electrodes, with connecting wires K' and L', the former 
consisting of a battery of square carbons, suitably connected at the 
top and held adjustably suspended, and the latter of a carbon bar, 
embedded within the bottom lining, and extending longitudinally 
from the metal notch to the end of the bottom frame, with which it 
is in contact. The furnace is supported by legs F, at an elevation 
above the floor, to make room for the ladle cars running on rails G, 
as well as for the convenience of readily exchanging a burnt-out 
bottom for a new-lined one. The furnace lining is made of mag- 
nesia brick, the only inaterial that we have found to withstand the 
heat and the chemical action between the charge and the lining. 
These bricks have the following composition: S1O,, 4°41 per cent.; 
A1,0,, 23°07 per cent.; CaO, 9°40 per cent.; MgO, 63:12 per cent. 

In this furnace ferro-nickel was made for several days from 
poorly-roasted ore (with about 3 per cent. sulphur and 53 per cent. 
iron) at the rate of 60lb. per hour (equivalent to 225 gross tons per 
annum), with an expenditure of 108kw. (185 amperes at 80 volts) 
— 144 R. P., or at the rate of 0:64 H.P. per gross ton-year, or 230 Hl. P. 
per gross ton-day, or about 5 500 H. p. per gross ton-hour. 

With a furnace of 800 m.r. to 500 H.., which would be more 
economical, 200 E. . would probably suffice for obtaining a gross 
ton of ferro-nickel per 24 hours. Ata rate of $10 per horse-power 
per annum for the power, $5 per ton for the ore, $5.50 per ton for 
coke, and $2.50 per ton for limestone, the cost iteins for the manu- 
facture of 1 ton of ferro-nickel pig in the electric furnace at this 
place would probably have been as follows :— 


2 tons partly-roasted pyrrhotite, at $5 ........ $10.00 
500lb. coke, at $5.50......... nem 1.37 
1:5 tons limestone fines, at $3................ 4.50 
Labour and salariee s 2.50 
Electrodes and repairs ................ eese 2.50 
Power, 200 H.P. at 5 11bb00000 ... 5.50 

Total cost per ton metal .............. $26.37 


The value of this product—a ferro-nickle pig with 3 per cent. 
nickel contents—should be that of the nickel contained in the metal, 
plus that of the pig iron ; so that, if we assume the value of nickel at 
30 cents per pound, and pig iron at $14 per ton, the product would 
be worth (60 by 0°30=$18 + $13.57=) $31.57—showing a profit of 
over $5 per ton metal produced. 

Simultaneously with the above work, experiments in dead roast- 
ing the pyrrhotite were also carried out, and these were sufficiently 
encouraging to warrant the belief that this could be done at small 
cost, while at the same time the resulting SO, gas would be profit- 
ably utilised in the sulphite pulp industry. As the electric smelting 
plant on the large scale intended would necessitate the completion 
of a large power plant, it was decided to carry out the original 
intention of roasting the ore, briquetting the roasted fines, converting 
the briquettes, and, finally, converting this pig metal by means of 
the open hearth or Bessemer process into a ferro-nickel steel. 


ELECTRIC TRAMWAYS IN THE EAST. 


Messrs. Dick. Kerr & Co. inform us that they have recently 
obtained a contract for electric tramway plant and material for 
Bangkok tramways, owned by the Siamese Tramways Co. (Ltd.) 
The contract includes power-house equipment, which consists of 
three 200kw. 500-volt continuous-current generators coupled 
directly to three Browett-Lindley vertical compound engines and 
the usual accessories, including surface condensers, pumps, &c. 
There are also 40 single motor equipments of standard 25B type, 
mounted on Brill 21E trucks, which, together with the whole of the 
‘rails, fish-plates and tie-bars for the 134 miles of line, will be 
supplied by Messrs. Dick, Kerr & Co. 

Among the other contracts which this firm is carrying out, are 
the Mandalay tramways, recently opened by the Lieut.-Governor of 
Burma, Sir Hugh Barnes, K. C. S. I., K. C. V. O., the system being now 
in operation. The total length of these tramways is 12 miles of 
single track laid to a gauge of 3ft. Gin. with girder rails, weighing 
85lb. per yard. Span-wire overhead construction is employed. 
There are 24 single-deck open cross-bench cars, each of which will 
aeconnnodate 48 passengers: these were built by the Electric Railway 
& Tramway Carriage Works, Preston. The cars are mounted on 
Brill maximum trucks, each car being supplied with a complete 
electrical equipment consisting of two Dick-Kerr standard 25B 


motors with DB1 form C controllers. The power-house equip- 
ment consists of three Dick-Kerr continuous-current compound- 
wound 200kw. 500-550-volt generators, running at 400 revs. per 
min. and directly coupled to three Belliss compound engines; the 
switchboard is in accordance with standard traction practice, and 
consists of four feeder panels, three generator panels, one testing 
panel and one panel for motor and lighting circuits. 

Hongkong electric tramways are rapidly approaching completion, 
the contractors here being Messrs. Dick, Kerr & Co. The total 
length of single track is 143 miles, and is laid to a gauge of 3ft. 6in., 
with girder type rails weighing 86lb. per yard. Centre pole con- 
struction is adopted within the city, but outside the city boundary 
side poles have been employed. The power house is as nearly as 
possible in the centre of the system, the plant consisting of two 
continuous-current compound-wound 800kw. railway generators of 
the multipolar type, running at a speed of 100 revs. per min. at 
500 volts, and directly coupled to the main shafts of two engines 
built by Messrs. Yates & Thom. In addition to the two traction 
sets, two combined sets for arc and incandescent lighting of the 
depot have been installed. The switchboard consists of two 
generator panels, two feeder panels, three lighting panels, one 
main station panel and one Board of Trade panel. In the 
boiler house are two B. & W. water-tube boilers with the usual 
accessories. 26 single-deck cars are provided, 10 being of the 
combined type, with an enclosed portion in the centre and an open 
platform with seats at either end, and each capable of seating 32 
passengers; the remaining 16 cars are of the open cross-bench 
type, to seat 48 passengers, and all were built by the Electric Railway 
& Tramway Carriage Works. Each car is mounted on a Brill 21E 
truck, and is fitted with two of Dick- Kerr's standard four-pole series- 
wound motors of 25 H.P., and at either end of the car is one of the 
same firm's standard DBI form “C” controllers. This is the 
pioneer system of electric traction in China, and it is to be hoped, 
therefore, that the venture will meet with success. 

Singapore tramways are in the hands of thc same contractors, 
and considerable progress is being made. The power house contains 
eight Lancashire boilers, with the usual accessories, including two 
fuel economisers and four feed pumps. Of the three engines, two 
by Messrs. Yates & Thom, of the horizontal cross-compound 
condensing type, are coupled directly to two Dick-Kerr standard 
500kw. 500-volt compound generators running at 100 revs. per min. 
For lighting purposes a 150kw. set, consisting of a Dick-Kerr con- 
tinuous-current generator directly coupled to a Willans engine has 
been installed, and there is also a 50kw. motor-driven generator 
working off a circuit of 550 volts. A suitable switchboard has been 
supplied and erected by the contractors. The overhead work has been 
carried out on the span-wire system, the total length of single 
track being 27 miles, laid to a gauge of 1 metre. Girder type rails 
weighing 95lb. per yard, upon a continuous beam of concrete, have 
been employed in the construction of the permanent way. Of the 50 
ears comprising the rolling stock, 20 are of the single-deck, single- 
truck combination type with a seating capacity of 32 persons, and 
30 are of the open cross-bench type to seat 40 persons. They are 
mounted on Brill 21E trucks and equipped with Dick. Kerr standard 
25B motors and DBI form “C” controllers. In addition, there 
are 33 goods vans mounted on Brill 21C trucks, each with a double 
motor equipment, the whole of the rolling stock being built for 
Dick, Kerr & Co. by the Electric Railway & Tramway Carriage 
Works, Preston. 

Considerable extensions arc being carried out by the Calcutta 
Tramways Co., and this work has been entrusted to Messrs. Diek, 
Kerr & Co., who were the original contractors. This work includes 
10 additional open-type motor cars, in all respects similar to those 
supplied before — i. e., single-deck open-type cars mounted on Brill 
trucks and equipped with two standard motors each with a form * C" 
controller. The main station plant is being increased by a standard 
500kw. three-phase alternator which generates 6,000 volts at 
94 revs. per min. and a frequency of 25 co per second. This 
machine is directly coupled to a Yates & Thom horizontal cross- 
compound engine. Two sub-stations are being erected, in each of 
which will be placed a 300kw. rotary converter with the necessary 
transformers and switch gear. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


‘* Electro-Chemistry." Part I. General Theory, by R. A. Lehfeldt. 
With chapter on the Relation of Chemical Constitution to Con- 
ductivity, by T. S. Moore. Text Books of Physical Chemistry Series. 
Edited by Sir William Ramsay, F.R.S. (London: Longmans, 
Green & Co.) 5s. , 

“ Die Verwertung des Koksofenguses. insbesondere seine Ver- 
wendung zum = Gasmotcrenbetriebe.’ By B. Baum. (Berlin : 
Julius Springer.) 4m. 8 

A Technological and Scientific Dictionary.“ Part IV. Edited 
by S. F. Goodchild and C. F. Tweney. (London: Geo. Newnes.) Is. 
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CORRESPONDENCE. 


— — 


DYNAMO DESIGN. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In The Electrician of September 11th last, and later, the 
cost of machines was taken up. The following note may, then, 
not be amiss. Let the cost equation be: Price=aD7/". Then 
for D?/ 2 x, | =«/D?, and Price = aD". Hence, if large dia- 
meters cost proportionately more than small ones, formule of the 
form Price 2 «DI, Price = «D?l, Price=uD"*! must be erroneous, 
since .r < 2y makes price vary inversely as D^*77, and for x= the 
price is independent of the diameter. It follows, then, x > 2y. 
The cost per unit radiating surface D DI, since, if the 
length of the core is taken proportional to the pole-pitch 
TD(L TI) is proportional to rD. It is to be observed that 
the angle subtended by the end convections is invariably the 
same over an extremely long range. If /=crD'p and, as 
before, =D, the specific cost of radiation reduces to 
VVV 
z Er) s ps „K 3 
increasing the number of poles » increases the price of a 
machine, and it is, furthermore, quite reasonable to assume that 
the specific cost of radiation should be independent of «=D. 
This latter supposition is in accord with what Mr. Hobart 
found in the machines he investigated—that is, that in the 
index for «x, r+ y—2=0 or r22— y and » is less than 2. Sub- 
stituting this value in the index of p, x - y - 2y c 12 0«3(1 - y) 
and y must be less than 1. In reality this is known to be the 
case. The actual values will generally be found to be in all 
probability about the mean of the value of . given by 
Mr. Hobart—to wit, unity—and the value 2 deduced as the 
superior limit above. The price equation may then be written: 
Cost = aD, It will be seen that this agrees with the con- 
dition first derived above, 725. The presumption is that in 
the cost of machines investigated by Mr. Hobart the great 
majority of the machines had about the same number of 
poles.— Yours, &, A. PRESS. 

London, E.C., Aug. 5. 


It is pretty well agreed that 


THE DURHAM COLLEGE OF SCIENCE. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Your remarks concerning the splendid gift of Messrs. 
G. Armstrong, Whitworth & Co. to the above college appeared 
to throw cold water upon the efforts of those who are trying 
to arouse the manufacturers of this country to follow the lead 
of their confréres in America. So far as I can understand 
your views, you are afraid that such endowments will mean 
cheaper fees for the students in applied science and, conse- 
quently, a general lowering of the status of the engineering 
profession by the admission to its ranks of men who, to put it 
bluntly, are not gentlemen. But such endowments need not 
mean cheaper fees. lake the case of the Birmingham 
University. In the Midlands they have collected about a half 
a million sterling, most of which is for the endowment of 
applied science. The fees for engineering students are about 
£50 a year for four years. I would also refer you to p. £52 
of the May uu of the I. E. E. You will there see the points 
to which Mr. Hirst, of the General Electric Co., attaches 
most value, when he interviews applicants for posts under him. 
He places first of all “ gentlemanly bearing,” and then “ good 
physical development." It seems, therefore, that “the rough 
castings " you fear would never make headway, even though 
“certificated.” 

Money is badly needed at present in nearly all university 
colleges for proper laboratory equipment, as well as for 
research work. It is surely better for the profession that you 
Should encourage wealthy manufacturers to help them, than to 
accept the all-too-infrequeut generosity in a doubtful spirit. 
In short, Sir, quarrel with, and freely criticise, the methods of 
spending the money, but do not attempt todry up the spring of 
(for the needy colleges) living water at its source.—Yours, &c., 


CQ, ALFRED SMITH. 


PARLIAMENTARY INTELLIGENCE. 


WIRELESS TELEGRAPH BILL. 


In moving the second reading of this bill in the House of Commons in 
the small hours of Thursday morning, 

The POSTMASTER-GENERAL (Lord Stanley) said: There are two 
principles that I have endeavoured to embody in this bill: First, that 
safety for the nation in the time of danger should be secured by the 
Government being allowed to exercise control o er wireless telegraphy ; 
and, eecondly, that we should not allow a big monopoly to grow up which 
at some time the State might have to purchase. The advisability of 
securing the latter is very obvious when one regards the results of the 
telephone monopoly. Fears have been entertained in certain quarters 
that this bill would be in some way harmful. I have endeavoured to 
meet, and I think that in each case I have succeeded in meeting, 
the views of hon. members who entertained those fears by amend- 
ments which will be passed by agreement. The class with whom 
I have the greatest sympathy are those who wish to go in for 
experiments in this science, and I have been able to frame a clause 
which will give absolute freedom in that direction, merely requiring regis- 
tration on the part of those who wish to engage in experiments. Ina 
matter of this description the House will doubtless desire that the act 
should be administered as liberally as possible, and I shall certainly do my 
best in that direction. For what it is worth I will give an undertaking 
that no request for a licence for experiments shall be refused unless the 
refusal has been approved by me personally. I will also insert a clause 
limiting the operation of the bill to two years, so that at the end of that 
period, with the experience that will then have been gained, any necessary 
alterations may be made. 

Mr. LOUGH, who had given notice of his intention to move the rejection 
of the bill, said he would agree to the second reading only on the under- 
standing that substantial amendments be placed on the paper, in the 
sense indicated by the noble lord, for the purpose of minimising, if not 
altogether removing, the objections entertained to the bill. Having been a 
long time in the House, he was naturally somewhat sceptical about the pro- 
mises of Ministers, and he was not at all sure that the amendments which 
bad been promised would be such as to make it possible to regard the bill 
with any favour. He objected to a bill of this character being rushed 
through at such an hour and at such a period of the session; if the matter 
was of so pressing a character it ought to have been dealt with earlier. 
If any mistake were made through its being taken under pressure much 
harm might result, and in assenting to the second reading he wished to 
reserve to himself full rights to object to the bill, if necessary, after the 
promised amendments had been placed on the paper. 

The bill was then read a second time. 


Lord Stanley, in accordance with his promise, has placed upon the 
paper the following amendment to the Wireless Telegraphy Bill :— 

To add to clause 2:— Where an applicant for a lisence satisfies the 
Postmaster-General that a wireless telegraph station is to be used solely 
for the transmission of telegrams which are within the first or second 
exception from the exclusive privilege of transmitting telegrams conferred 
upon the Postmaster-General by the Telegraph Act, 1969, a licence for 
that purpose, if granted, shall not be subject to any rent or royalty. 

To insert the following clause :— 

In the application of this act to the Channel Islands and the Isle of Man 

(1.) The lieutenant-governor of the island of Jersey or the island of 
Guernsey, and the governor, lieutenant-governor or deputy governor of 
the Isle of Man, as the case may require, shall (except with respect to the 
grant of licences), be substituted for the Board of Trade ; 

(2). Offences may be prosecuted, fines recovered, proceedings taken and 
search warrants issued in such courts and in such manner as may for 
the time being be provided in the Channel Islands and the Isle of Man 
by Jaw, or, if no express provision is made, then in and before the courts 
and in the manner in which the like offences, fines, proceedings and 
warrants may be prosecuted, recovered, taken or issued therein by law, 
or as near thereto as circumstances admit, and the bailitf or his lieu- 
tenant, or any jurat of the Royal Court in the island of Jersey or the 
island of Guernsey, and the judge or any jurat of the Court of Alderney, 
and the high bailiff or two justices of the peace in the Isle of Man shall 
respectively be substituted for a justice of the peace. 

Mr. Lough, by agreement with the Postmaster-General, will move the 
addition of the following sub-sections to Clause :. - 

(3. His Majesty in Council may order that this act shall, subject to any 
conditions, exceptions and qualifications contained in the order, apply 
during the continuance of the order to British ships whilst on the 
high seas. 

(4.) A person shall not work any apparatus for wireless telegraphy installed 
on a foreign ahip whilst that ship is in territorial waters otherwise than in 
accordance with regulations made in that behalf by the Postmaster-General, 
and the Postmaster-General may by any such regulations impose 
penalties recoverable summarily for the breach of any such regulations 
not exceeding £10 for each offence, and may provide for the forfeiture 
on any such breach of any apparatus for wireless telegraphy installed 
or worked on such ship. Save as aforesaid, nothing in this uct shall 
apply to the working of apparatus for wireless telegraphy installed on 
any foreign ship. 

Also, by arrangement with the Postmaster- General, Sir Walter Plum- 
mer proposes to add the following to clause 2, the umendment really 
being the outcome of negotiations between the Postmaster-General and 
the Newspaper Society :— 

It shall be lawful for the Postmaster-General, due regard being had to 
the maintenance and exercise of effective control over wireless tele- 
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graphy, to grant special licences at reduced terms for the establishment 
and working of wireless telegraph stations to be used exclusively for the 
transmission within the United Kingdom of news to public registered 
newspapers. A schedule of all reduced rents or royalties imposed by 
any special licence shall be laid before both Houses of Parliament within 
14 days of the commencement of the session next succeeding the grant of 
any such licences. . 

Lord Stanley will move a clause limiting the duration of the act to 
Sept. 31, 1906, ' unless Parliament otherwise determines." 


SUPPLY OF ELECTRICITY BILL. 


This bill passed through Committee in the House of Lords on Monday 
without amendment. 


— — — 


OTHER ELECTRICAL BILLS. 


In the House of Lords on Thursday last week, the University of Liver- 
pool Bill passed through Committee and was ordered to be reported for 
third reading. On Friday the Loch Leven Water Power Eill, the Leyton 
Urban District Council Bill and the University of Liverpool Bill were read 
a third time and passed. On Monday the Middlesbrough, Stockton and 
Thornaby Tramways Bill was read a third time and passed, as also were 
the Electric Lighting (London) Bill and the University of Leeds Bill. 

In the House of Commons on Thursday last week, the Lords’ amend- 
ments to the Saddleworth and Springhead Tramways (Abandonment) Bill 
were considered and agreed to. The Ilford Urban District Council Bill 
and the Newcastle-on- Tyne Corporation Bill were read a third time. On 
Friday the Bridlington Corporation Bill, Bristol Corporation Bill, Trafford 
Park Bill and the Stretford Urban District Council Bill were read a third 
time. On Monday the Belfast and North-East Ireland Electricity and 
Power Gas Bill and the Belfast Corporation Tramways Bill were read a 
third time. 


THE GOVERNMENT AND THE NATIONAL TELE. 
PHONE CO. 


Lord STANLEY, in answer to Mr. Ross in the House of Commons on 
Monday, said that he was still in negotiation with the National Telephone 
Co., but while these negotiations were in progress it was undesirable to 
make any statement as to the nature or terms of the arrangement under 
discussion. He would certainly not be in a position to make any com- 
munication to the House on the subject this session, but if an agreement 
were arrived at it would, as he had already promised, be laid before Par- 
liament before it became binding, in order that the House might have an 
opportunity of considering it. | 


TELEPHONE TRUNK CALLS. 


. In the House of Commons on Monday, 

Mr. BROTHERTON asked the Postmaster-General whether he would 
grant six-minute telephone trunk calls from 8 p.m. on Saturdays till 
8 a.m. on Mondays. S 

Lord STANLEY, in a printed reply, pointed out that the suggested 
change would involve an increase of staff for Sunday duty at most of the 
larger trunk exchanges, and he was unwilling to take any steps which 
would tend to increase unnecessarily the amount of Sunday duty. The 
use of the trunk system was available on Sunday at avy hour to meet 
cases of emergency. | 


STREET EXPLOSIONS. 


In the House of Commons on Tuesday, 

Sir THOMAS DEWAR asked the Postmaster-General whether he was 
aware that during the two years ended June 30 last the Metropolitan 
Police had reported 21 explosions resulting in injury to 11 persons and 
the death of two horses, caused through leakages of electricity coming 
into contact with escaped gas. Would the Postmaster-General state how 
many of these explosions occurred in the streets of the metropolis in con- 
nection with telegraph and telephone plant, and to what extent the 
persons injured had been compensated. 

Lord STANLEY, in a printed reply, said he was quite unable to admit 
that any of the explosions mentioned could have been caused by the 
leakage of electricity from telegraph or telephone wires. There had been 
several explosions of gas in the street boxes belonging to the Post Office, 
but in none of these had it appeared that the department was liable to 
pay compensation. Some of the recent cases were under investigation to 
ascertain the true cause of the explosions. 


LEGAL INTELLIGENCE. 


Reynolds v. Wm Ashby & Son (Ltd.) 


On Friday, the House of Lords (the Lord Chancellor and Lords 
Macnaghten, James of Hereford and Lindley) delivered reserved judg- 
ment in this case, which raised an important point of law as to the hire- 
purchase of machinery, &c. Separate judgments were delivered by the 
Lord Chancellor (in which Lord Macnaghten concurred), Lord James of 
Hereford and Lord Lindley, but all were in favour of dismissing the appeal. 
The following abstract of Lord Lindley’s judgment sets out the facts of the 
case: 

Lord LINDLEY said this was an action brought to recover certain 
machines bought from plaintiff on a hire- purchase agreement. Hold way 
(the hirer) did not pay the instalments of his purchase- money as they 
became due, and the machines, therefore, never became his property. 


Plaintiff knew the machines were wanted in order to fit up a factory 
which Holdway was building, and he put the machines into the factory 
on beds of concrete prepared for them. The machines were worked by 
steam power. Each machine was complete in itself, and each was 
fastened down to its concrete bed by bolts and nuts. By unscrewing the 
nuts each machine, although heavy, could no doubt be raised up and 
removed without injury to the building containing it, and without injury 
to its concrete bed and to the bolts embedded in it. Whilst the factory was 
being erected, but before any of the machines in question were put into it, 
Holdway mortgaged the land on which the factory was being built, together 
with the buildings, fixtures, machinery and fittings erected thereon. 
Holdway afterwards executed a second mortgage, and at a later date a 
third mortgage (the latter to the defendants). The machines in question 
were put into the factory soon after it was mortgaged to defendants. 
After they had been fixed, the second mortgagee took possession, and 
defendants then paid off the two prior mortgages and took transfers. 
The purpose for which the machines were obtained and fixed seemed to 
him unmistakable; it was to complete and use the building as a factory. 
It was true the machines could be removed if necessary, but the concrete 
beds and bolts prepared for them negatived any idea of treating the 
machines when fixed as movable chattels. The question was whether 
they passed by the mortgage. But for the fact that Holdway had not 
paid for them the question would not, in his opinion, be open to 
the slightest doubt. There was a long series of decisions of the 
highest authority showing conclusively that, as between a mort- 
gagor and a mortgagee, machines fixed as those were to land 
mortgaged passed to the mortgagee as part of the land. In that 
particular case it was, in his opinion, impossible to hold that the 
machines did not pass with the mortgage. Whether the fact that the 
mortgagor Holdway had not acquired the ownership of the machines by 
paying for them entitled plaintiff to recover their value from defendants 
was the question. The title to chattels might clearly be lost by being 
affixed to real property by a person who was not the owner of the chattels. 
Holdway agreed to buy the machines, but plaintiff knew what he wanted 
them for, and that before paying for them he intended to put them up in 
his factory and to use them. He knew that the factory was mortgaged, 
and he ran the risk of the machines being claimed as fixtures. In 
effect, Holdway was authorised by plaintiff to convert the chattels into 
fixtures, subject to the right of the plaintiff to enter and retake them if 
he did not pay for them. After the machines were fixed, and before 
plaintiff claimed them, the second mortgagee took possession ; plaintiff's 
right to enter and remove the machines, resting as it did on the contract 
with Holdway, ceased to be exerciseable. Plaintiff had no greater rights 
against defendants than he had against the second mortgagee, whose 
rights defendants had acquired. The machines had ceased to be chattels 
belonging to plaintiff; they were not chattels wrongfully detained by 
defendants. The machines had become fixtures which plaintiff was not 
entitled to remove from the possession of the mortgagees. There were 
really no facts in dispute, and nothing would have been gained by leaving 
any question to the jury. The legal questions arising on the undisputed 
facts were, in his opinion, rightly decided, and the appeal ought to be 
dismissed, with costs. 


Brunlees v. Mersey Railway Oo. 


This case came before Mr. Justice Lawrance in the High Court on 
Friday, and was an action by Mr. John Brunlees to obtain a declaration 
that an agreement made between himself and defendants was still sub- 
sisting. The agreement had reference to his appointment as joint chief 
engineer of the company. Plaintiff also claimed damages for not having 
been engaged in connection with the electrification of the railway when 
defendants entered into a contract (of the value of £250,000) with the 
British Westinghouse Co. Defendants disputed the validity of the agree- 
ment, and urged that it had lapsed and did not apply to the particular 
works in question. 

Mr. DUKE, K.C., stated that the company's engineers had been Sir 
James Brunlees and Sir Douglas Fox. The former was in partnership 
with his son (the present plaintiff), and Sir Douglas Fox was also in 
partnership. In 1881 the company commenced their undertaking and on 
May 24, 1881, the agreement was made which was in question in this case. 
By this agreement the then Mr. James Brunless and the then Mr. Fox 
were engaged as engineers to the company, and there was a clause that 
upon the death of Mr. James Brunlees his partner, Mr. John Brunlees 
(the plaintiff), should be employed, and upon the death of Mr. Fox his 
partner should be employed. Sir James Brunlees died in 1892 and 
plaintiff was then retained with Sir Douglas Fox as one of the chief 
engineers. In 1901 the company entered into a contract with the 
British Westinghouse Co. for the introduction of electric traction on their 
railways and for carrying out very considerable engineering works for a 
total sum of £250,000. Plaintiff claimed that he was entitled to be 
employed by the company in connection with these and other works in 
accordance with his contract. Plaintiff claimed 5 per cent. on the West- 
inghouse contract, and the total amount of his claim was £10,000. His 
contention was that the company were bound to employ him as long as 
he lived, and to pay him 5 per cent. on all rolling stock they bought, exten. 
sions they made, and changes they effected in the working of the line. 

Mr. LEWIS STRIDE, C.E., said that on the electrification of a steam 
railway & large part of the work ought to be done by a railway engineer, 
though joint action between him and the electrical engineer was desirable. 
There was no difficulty in such co-operation. 

Mr. LUSH, K.C., for defendants, submitted that the action could not 
be maintained. The appointment of the engineers was only for the con- 
struction of the line, including any extensions that might thereafter be 
authorised. The electritication of the railway was not in the contemplation 
of the parties when the contract was made. There could not bo a valid 
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contract of employment of a skilled person for an unlimited time. The 
contract was ultra vires on the part of the then directors. 

Mr. JAS. FALCONER, chairman of defendant company, said all 
extensions of their railway had been either abandoned or completed. De- 
fendants had expressly stipulated in their contract with the Westinghouse 
Company that their (defendants!) engineer should not interfere in the 
work of electritication. There was no position under that contract for a 
consulting engineer. 

At the conclusion of the arguments of counsel, his Lordship reserved 
judgment, 


Pattison v. J. G. White & Oo. 


In the Court of Appeal on Friday, the Master of the Rolls and Lords 
Justices Stirling and Mathew had before them this appeal by defendants 
against an award of the judge of the Darlington County Court, acting as 
arbitrator under the Workmen’s Compensation Act, 1897. The facts, 
which were not in dispute, were these :—Defendants were employed by 
the Corporation of Darlington in the construction of a system of light 
railways in Darlington. Plaintiff is the widow of a man named Pattison, 
who was employed as a cartman by a contractor named Wilkinson, who 
had contracted with defendants (inter alia) to haul some sand in connec- 
tion with the works. While engaged in carting sand Pattison was acci- 
dentally killed, the scene of the accident being 24 miles from the works. 
Defendants admitted that they were undertakers within the meaning of 
the act in respect of the work, but it was urged on their behalf that the 
case did not fall within the meaning of sec. 7 of the act, as the accident 
happened at a distance from the works, and that, therefore, the employment 
of Pattison could not be said to be “ on, in or about the engineering work 
in questicn. On behalf of plaintiff it was argued that inasmuch as by 
clause 89 of the specification defendants were bound to use the best 
river or grit sand, the employment of deceased in bringing such sand 
from a distance to the works was employment about an engineering 
work. The County Court judge came to the conclusion that even if the 
words on, in or about" imputed locality or proximity in the case of a 
quarry, mine, &c., it did not necessarily do so in the case of an engineering 
work, and taking a broad view of the meaning to be placed upon the 
word about,“ it seemed to the learned judge to be clear that the 
deceased at the time of the accident was employed in going to fetch sand 
necessary to his employers for the construction of the engineering work 
which they bad in hand. In his judgment defendants were '' under- 
takers in respect of the employment of the deceased “about” the 
engineering work, notwithstanding the fact that the accident occurred 
at a considerable distance from the scene of work where the sand would 
be ultimately unloaded or used. The learned judge, therefore, made an 
award in favour of plaintiff for £187. 4s. In the present appeal 
defendants argued that the learned judge had put a wrong construction 
on the meaning of the word “ about." 

The MASTER OF THE ROLLS, in giving judgment, said that this 
appeal must be allowed, the case clearly being covered by previous 
decisions of the Court. The County Court judge had apparently emanci- 
pated himself from those decisions and arrived at a broad decision. For 
plaintiff to recover, the scene of the accident must be the physical locality 
where the work was being carried out. In this case the accident having 
occurred & considerable distance from the engineering work, the case was 
outside the act. 

Lord Justices Stirling and Mathew concurred, and the appeal was 
allowed with costs, and the award of the County Court judge set aside. 


Re Manchester Tramways. 


In the King’s Bench Division on Monday, Mr. Justice Bigham delivered 
judgment in the special case arising out of the arbitration proceedings 
connected with the acquisition by Manchester Corporation of the Man- 
chester Carriage & Tramways Co.'s undertaking. A question arose 
whether the Corporation were bound to take the depot at Ashton-under- 
Lyne and also whether the company had a proper title to the depot. 

Mr. FLETCHER MOULTON, K.C., for the Company, contended that 
the depot was the company's property and not that of Ashon-under.Lyne 
Corporation. 

His LORDSHIP said he thought the Corporation must take the Ashton 
depot and its contents, they being suitable for the undertaking which they 
had acquired. He thought that the value of the undertaking included 
not only the cost of obtaining Parliamentary powers to construct the 
tramways but also the cost of the powers to maintain and work it, this 
being properly part of the cost of construction. But the cost of the 
company's opposition to private bills in Parliament, which threatened to 
interfere with the working of the undertaking, ascertained by the arbitrator 
to be. £120, ought not to be paid to the company, as it could not be 
regarded as part of the cost of construction. Judgment was entered for 
the company for £13,970, £8,750 and £3,107 and costs. 


Suart v. Electromobile Co. 


On Wednesday, Mr. Justice Ridley heard an action to recover damages 
for alleged breach of contract in regard to the sale of an electric landau- 
lette, or (alternatively) damages for breach of warranty. Plaintiff had 
been owner of a garage, and used to let electric landaulettes on hire. 
He purchased one from defendants for £250, which he averred he was 
told was capable of running 30 miles on one charge and which was 
warranted “in thorough working order and complete in every particular." 
Subsequently plaintiff discovered that it was defective. 

Defendants contended that the warranty was not given with their 
authority or by their instructions, and, after hearing the evidence, 
judgment was given for defendants without costs. 


Lowndes v. Postmaster-General. 


On Wednesday Mr. Justice Farwell heard a motion to set aside the writ 
on constitutional grounds. 

Mr. UPJOHN, K.C., for plaintiff, said the cause of action was that the 
Postmaster-General had put up a pole on plaintiff's private property, and 
he agreed that, so far as the plaintiff's position was doubtful—that the 
Postmaster-General was the right person to sue—the obligation imposed 
upon him was a serious one, inasmuch as there was a penalty of £20 a 
day for anybody who interfered with the telegraphic system of the country. 
It was & case of alleged trespass. Plaintiff's case was that there were quite 
sufficient authorities to show that defendant was liable for the acts of his 
subordinate servants. 

Ultimately, on the suggestion of his lordship, it was agreed that the 
Postmaster-General should appear without prejudice, and the hearing was 
fixed for November. 

Holmes v. Halifax Corporation. 

At Leeds assizes on Wednesday plaintiff sought to recover damages for 
injuries sustained during a visit to the Corporation tramway depot in 
Skircoat-road. 

For the defence it was contended that plaintiff was a trespasser or bare 
licensee, and that the injuries were caused by his own negligence. 

Plaintiff's case was that as he (a saddler) was going home on Dec. 15 
last he met the tramway manager (Mr. Spencer), who said, I wish you 
would call some time, as I have two cars, and want some covers made for 
them." Mr. Spencer suggested that plaintiff should go to the depot to see 
exactly what was required, and it was agreed that he should call next 
evening, which he did. Several cars were standing there partly lighted 
up, but it was a dark night, and he could not see his way clearly, and fell 
into one of the pits excavated under the lines for repairing purposes, about 
4ft. Gin. deep, and both bones of his right leg were broken. 


After the evidence the jury found for plaintiff, assessing the damages 
at £250. 


Stoker v. National Telephone Co. 


At Portamouth County Court last week, Judge Gye concluded the 
hearing of an action brought by a late canvasser of defendant company 
io recover £16. 17s. 4d. commission alleged to be due to him. 

Mr. BECHERVAISE, for plaintiff, said his client was an experienced 
canvasser, whose duty it was to obtain customers on commission. From 
October, 1899, to May, 1900, the commission went on satisfactorily, but 
shortly after that time the company adopted a series of new expedients 
to get customers to. plaintiff's detriment. Subsequently plaintiff was 
approached by Portsmouth Corporation as to their employing him in con- 
nection with their municipal telephone scheme, but he refused. Shortly after 
he was suspended. The company declined to pay him any money in lieu of 
notice, but subsequently a month's salary was paid. They would not at 
the time give him the money he had paid towards his pension, though 
that had since been paid in. 

After argument, Judge GYE held that the company had abrogated 
their agreement with plaintiff, and that such a clause as the agreement 
contained (that the company would not pay commission upon orders they 
did not execute) did not mean tbat such commission should not be paid 
if the company were unable to execute such orders. 

For the defence, Mr. HAINES (district superintendent of the defen- 
dant company) said that in May last he told plaintiff that his report as 
to his movements was untrue, and he suspended him. He had made up 
his mind to suspend plaintiff for the same sufficient reason. 

Mr. HOWE (district manager of the National Company) said there 
were various reasons why the company might not be able to carry out 
orders. In one district where they would have wanted to open up a new 
street permission was refused by the Corporation, and the orders for that 
neighbourhood had not been carried out. Further, in the case of party 
wires, if one party was not complete, the others had to wait for the 
remaining members to come in. | 

His HONOUR said there was nothing in the agreement to the effect 
that plaintiff would not receive commission until he had got 10 orders in 
a ten-party line agreement. Judgment would be for plaintiff, with costs 
on the higher scale. n 


Anderson v. London Blectromobile Syndicate (Ltd.) 


Mr. Justice Farwell in the Chancery Division on Wednesday appointed 
a receiver and manager of the defendant company's wndertaking, 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Electric Supply committee of St. Marylebone (London) 
Dorough Council invite applications for the position of resident 
engineer and manager of their electricity undertaking. Salary 
£600 per annum. Candidates must have had experience in success- 
ful electricity supply undertakings with not less than 2,000 con. 

mers, and have had control of change of pressure of supply of a 
large undertaking. Further particulars are set out in an advertise- 
ment. Applications to town clerk (Mr. James Wilson), Town Hall, 
Marylebone-lane, London, W., by Sept. 5. 

Applieations are invited for the position of lecturer in electrical 
engineering in the University of Sydney. Salary £500 per annum, 
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with permission to carry on a certain amount of consulting practice 
subject to approval of Senate. Further particulars from the Acting 
Agent General for New South Wales (the Earl of Jersey), 9, Victoria- 
street, London, S.W., to whom applications by Sept. 10. See also 
an advertisement. 

A lecturer in physics is required at the Municipal Technical 
School, Birmingham, in September. Commencing salary £140 per 
annum. Particulars from the secretary (Mr. Geo. Mellor), Suffolk- 
street, Birmingham. Applications by Aug. 27. See advertisement. 

The Council of the County Borough of West Ham require a 
lecturer in electrical engineering at the Municipal Technical Insti- 
tute. Salary £200 per annum. Application to principal by noon 
Sept. 1. See also advertisement. 

An instructor in electric wiring is also wanted at West Ham 
Municipal Technical Institute for one evening per week for the 
ensuing session. Particulars from the principal until Sept. 1. Sce 
also advertisement. 

Weymouth and Melcombe Regis Electricity committee require a 
jointer, a fitter driver and a switchboard attendant. Applications 
to the town clerk (Sir Richard N. Howard) by Aug. 20. See adver- 
tisement. 

Glasgow Corporation invite applications for the position of chie 
electrician of the telephone department. Applicants must be well 
acquainted with the construction and maintenance of telephone 
switchboards and instruments. Salary not to exceed £225. Applica- 
tions to the town clerk (Mr. James G. Monro) by 22nd inst. See 
also advertisement. 

A thoroughly capable cable jointer, used to triple concentric paper 
cables, is wanted for Hornsey (London) electricity department. 
Applications to the borough electrical engineer (Mr. Norman 
Staniland), Electricity Works, Tottenham-lane, Hornsey, N. See 
advertisement. 

Southport Electricity committee require an engineer-in-charge. 
Salary £2. 5s. per week. Applications to borough electrical engineer 
(Mr. Reginald S. Downe) by Aug. 22. See advertisement. 

The governing body of the Battersea Polytechnie, London, S.W., 
require the services from September of an assistant lecturer in the 
departinent of mechanical engineering. Commencing salary £170 
Particulars from secretary. See also advertisement. 

The committee of the City and Guilds of London Institute are 
about to appoint a professor of Mechanical Engineering and Applied 
Mathematics at Finsbury Technical College, in succession to Prof. 
Dalby, appointed professor at the Central Technical College. The 
salary is £600 per annum. Applications to the hon. sec., Gresham 
College, London, E.C., by Sept. 15. 

The Governing Body of the Northampton Institute, St. John 
Street-road, London, E.C., require a chief instructor in mathematics 
(day and evening, part time only). Salary £150 per session. Par- 
ticulars from the principal (Dr. R. Mullineux Walmsley) and applica- 
tions by Aug. 31. 

A junior demonstrator in physics is required at Leeds University. 
Salary £100. Applications by 31st inst. 


Kilmarnock Town Council on Wednesday appointed Mr. Burbidge, 
assistant to Messrs. Kennedy & Jenkin (consulting engineers to the 
burgh), as engineer and manager of the clectricity supply and tram- 
ways departments for three years at à commencing salary of 4320, 
rising by £30 annually. 

Mr. Brand, formerly of the Glasgow Corporation tramways 
departinent, has been appointed resident engineer to the Duenos 
Ayres Electric Tramway Co. 

Mr. C. Jefcoat, of Limerick, has been appointed assistant lecturer 
in physies and electrical engineering at the Municipal "Technical 
Institute, Belfast. 


EDUCATIONAL NOTICE. 


Battersea Polytechnic (London, S. W.) .— The next term com- 
mences on 19th prox. Technical day college courses in mechanical 
and electrical engineering and day and evening courses in prepara- 
tion for London University engineering degree are provided at this 
polytechnie. Prospectus from the secretary. 

Durham College of Science (Newcastle-on-Tgne).— Courses 
are provided at this college for students proceeding to the degrees 
in Science or Letters or the diploma in the Theory and Practice of 
Teaching, and special facilities are offered for the study of agri- 
eulture, chemistry, mining, engineering and naval architecture. 
Matriculation and exhibition examinations begin Sept. 26, and 
lectures Oct. 4. Prospectuses from the secretary. An advertisement 
gives some additional particulars. 

King's College (London).—The session 1904-5 commences on 
Wednesday, Oct. 5. Evening classes are also held for civil, 
mechanical and electrical engineering workshop practice, metallurgy, 
physies and all science subjects. Prospectuses from the secretary. 


Northampton Institute.— Full day courses in the theory and 
practice of mechanical, electrical and horological engineering will 
commence on Monday, Oct. 8. Entrance examination, Wednesday 
and Thursday, Sept. 28 and 29. The courses for mechanical and 
electrical engineering inelude periods spent in commercial work- 
shops and extend over four years. Students also prepare for the 
degree of B Sc. in engineering at the University of London. Par- 
ticulars as to fees, &c., can be obtained at the Institute, St. John 
Strect-road, London, or on application to the principal (Dr. 
R. Mullineux Walinsley). See also advertisement. 


Aberavon.— The scheme for the construction of an electric tram- 
way between Briton Ferry and Aberavon Beach has been con- 
ditionally approved. Messrs. H. Lewis & Fletcher, Cardiff, are 
consulting engineers. 

Aberdeen.—The estimates of revenue and expenditure of the 
tramways department for the ensuing year put the income at 
£74,474 and the outlay at £61,000. After providing for sinking 
fund, interest, proportion of preliminary and Parliamentary expenses, 
this leaves £12,383 to be applied to renewal account. 


Acton.—The chairman of the Council (Mr. J. W. Jarratt) laid 
the foundation stone of the transformer station on the 3rd inst., when 
the first length of cable was laid by the chairman of the Electricity 
committee (Mr. T. H. Morris). The Council have entered into an 
agreement with the Metropolitan Electric Supply Co. for supply of 
electricity in bulk. 

Arbroath.— The Electric Light committee are to have another 
interview with representatives of the Empire Electric Light & Power 
Co. in regard to the terms for the transfer of the Arbroath electric 
lighting order. 

Argentina.—The ‘ Review of the River Plate states that 

Messrs. Kincaid, Waller, Manville & Dawson have been retained by the 
City of Buenos Ayres Tramway Co. as consulting engineers in connection 
with the conversion of the company’s lines to electric traction. 

Buenos Ayres Public Works Department will oppose the petition to 
Congress of Lacroze & Cia. for a concession for the conversion of their 
tramway to electric traction, the Department contending that such con- 
cessions should only be granted by the Corporation. 

A co-operative telephone, eompany is being promoted in Mar del Plata. 

An amalgamation of the Cordoba tramway companies and the conver- 
sion of their lines to electric traction is under consideration. 

5 municipal electricity supply undertaking has been inavgurated at 
Pehuajo. 

It is stated that the Buenos Ayres Municipal Commissioners intend to 
revoke Messrs. Doll & Salazar's and Mr. Gaston Roux's tramway con- 
cessions. 

Ashton-under-Lyne.— At Wednesday’s Council meeting reference 
was made to the negotiations with the Stalybridge, Hyde, Mossley 
and Dukinfield joint electricity and tramways board as to mutual 
running powers over the various sections of the lines of the two 
authorities. The Corporation had offered certain terms, and, failing 
acceptance of these by the board, the matter is to be submitted to 
arbitration, 


Australasia.—The “ Australian Mining Standard" states that 
Mr. J. Willard, of Sydney, has obtained a concession for electricity 
supply and electric tramways at Townsville, Queensland. 

Mr. F. E. Bradford (Noyes Bros.), who is preparing plans, «&c., for the 
Fremantle (W. Australia) electricity supply and electric tramway pro- 
jects, has also been retained by the South Australian and Victorian 
Governments to report on the advisability of converting certain suburban 
railways to electric traction. 

The city electrical engineer of Launceston, Tasmania (Mr. Wm. 
Corin) has reported to the Council that £21,000 will be required to be 
expended on the electricity undertaking during the ensuing three years 
and £12,000 during the following two years, which will make the total 
capital expenditure £160,000, and legislative authority is to be obtained 
to borrow up to £30,000. The demand for electrical energy is increasing, 
especially for power, motors totalling 190 n.r. being connected to the 
mains, an increase of 30 per cent. on last year’s figures. 

The Great Southern Consols Gold Mining Co. have put in a third Ganz 
electric locomotive for underground haulage at their mines. 


Boston.—The Council are recommended by the Paving and Light- 
ing committee to carry out an electricity supply scheme at an esti- 
mated cost of £17,263. 

Bridgend.—At the Council meeting on Tuesday it was reported 
that there was a profit of £150 on the past year's working of the 
electricity undertaking. 

Burton-on-Trent.—The first 12 months’ working of the Corpora- 
tion tramways shows total traffic and other receipts £18,528. 1s. 10d. 
The car-mileage run was 433,739, and the receipts per car-mile 
10°25d. 3,987,900 passengers were carried, being 9:19 passengers 
per car-mile. 540,191 units of current were consumed, or 1°28 units 
per car-mile. Special expenses incidental to the starting of the 
tramways have been charged, and the operating expenses, which 
were 7°O7d. per car-mile at the end of the first eight months, were 
reduced to 6:9d. at the end of the 12 months. The net surplus on 
the vear's working is approximately £2,000. 
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Bary (Lancs.)— The Bolton-road section of the Corporation tram- 
ways was officially inspected and opened for traffic on Wednesday. 


Cardiff.— Attached to the report of the borough electrical engineer 
and manager of the electric light department (Mr. Arthur Ellis) for 
the year ended March 31 is a series of tables setting out the financial 
position of the department. 

The total capital expenditure is £183,766. 19s. 10d., an increase of 
£26,599. 188. 10d. during the year. The receipts for private lighting 
were £21,783. 184, for power, &c., £1,893. 19s. 8d., meter rentals 
£554. 10s. 3d., public lighting £5,190. 158. 8d., the total income being 
£29,368. 8s. Total expenses were £17,838. 4s. 8d., leaving a gross profit 
of £11,530. 3s. 4d. Interest absorbed £5,774. 15s. 9d., repayment of loans 
£3,359. 19s. 7d., and, after making certain allowances, the net profit was 
£2,378. 158. 5d. 2,912,248 units were generated, 1,720,313 were supplied 
to private consumers, 647,918 to public lamps and 16,841 sold by contract. 
The total maximum supply demanded was 1,713kw. The load-factor was 
15:81 per cent., :ompared with 12:42 per cent. in the previous year. There 
are 1,012 consumers, representing an equivalent of 109,570 8 c p. lamps 
connected, increases of 195 and 25,668 respectively on the year. The 
works costs were 111d. per unit, a decrease of 0:12d., and the total costs 
1:41d., a decrease of 0:21d. per unit. There are 120 motors, representing 
the equivalent of 582:25 u.r. connected, 478:3 m.r. to direct current and 
105-95 u.r. to alternating current. 44 per cent. of the units used for 
lighting were supplied on the maximum demand system of 7d. and 2d., 
the total reaching 603,815 units, realising £8,186, against £10,857 for 
578,971 units on the flat rate of 44d. per unit. Mr. Ellis states that pre- 
payment meters have not been taken up to the extent anticipated, and he 
attributes this to the fact that most of the consumers are business people, 
“ who cannot be bothered with putting pence into meters.“ In view of 
the increased demand for electrical energy for power, Mr. Ellis recom- 
mends that orders should at once be placed for the special three-phase 
power plant which will have to be put down to enable the department to 
meet the demand, as the existing plant will be fully loaded this winter. 


Carnarvon.— The Council have received sanction to borrow 
£17,315 for electricity works. The contract for the buildings has 
been let at £2,900. 


Chingford.— Negotiations are proceeding between Walthamstow 
and Chingford Councils as to the supply of electricity by the tormer 
in a portion of the area of the latter authority. 


Cricklewcod.— Hampstead (London) Council have decided (with 
the consent of Hendon Council) to lay electric lighting mains for 
the supply of electric current to a block of buildings at Cricklewood 
belonging to the Midland Railway Co. 


Dumbarton.— The Council have referred to the Bills and Electric 
committee an application by the Electric Supply Corp. for six or 
nine months’ delay before starting work under their provisional 
electric lighting order, to enable them to make arrangements with 
the company which is to utilise Loch Sloy Falls in the generation 
of electrical energy. 


Dumfries.--The Council propose to transfer their provisional 
electrie lighting order to the India Rubber, Gutta Percha and 
Telegraph Works Co. 

The agreement provides for the payment by the company of £620, 
expenses incurred by the Council, £80 as fees for engineer's expenses 
and a yearly sum of £30 for an annual inspection by the Council's engi- 
neer. The Council is to purchase land for the station, and the company 
is to pay the Council £100 per annum as rent. The Council is also to 
have the right to purchase the undertaking after the expiration of 74 years 
for the amount of capital expended plus 25 per cent. The maximum 
prices to be charged by the company for electric energy to private con- 
sumers is to be 7d. per unit for lighting and 3d. for power. 


Duties on Colonial Imports.— Recent decisions are that 10 per 
cent. ad val. shall be charged by the colonies included in the African 
Customs Union on imports of electrical cutouts and fittings, Game- 
well’s fire alarms and fittings, and conduit piping for electric wires. 


East Barnet.—The Councils consulting engineer (Mr. W. P. 
Adams) has reported favourably upon the offer of the National 
Electric Construction Co. for the erection and running of electricity 
works which can be acquired by the Council after 15 years, when 
£12,000 of the capital borrowed (£22,000) will have been repaid, or 
after 25 years when the whole amount has been redeemed. Offers 
have also been received from the North Metropolitan Electric Power 
Supply Co. and the Sir Hiram Maxim Electrical & Engineering Co. 


Egypt.—A British syndicate recently submitted to the Egyptian 
Minister of Public Works proposals for taking concessions for esta- 
blishing electricity works for Damanhour, Luxor and Assouan. 

The Société de la Basse Egypte, who hold a concession for the elec- 
tric lighting of Tantah, expect to supply electric current in September. 


Electrical Machinery in Collieries.—Among important con- 
tracts which Messrs. Ernest Scott & Mountain (Ltd.) have in hand 
for electrical mining machinery are the following :— 

Complete electrical transmission of power plant for Mickley Colliery, 
near Stocksfield-on-Tyne, including two sets of horizontal coupled com- 
pound slow-speed engines of 360 effective 11. . each and two direct-current 
generators, each of 270kw., mounted on engine crankshaft. These 
dynamos are of the firm's latest type, each titted with 18 poles and 
arranged to give the output stated above when running at 110 revs. per 


min. This contract includes a booster which will raise the pressure 
of the current at the far end to compensate for the loss in the cables, a 
150 n.». main and tail haulage complete with friction clutches and electric 
motor and two electric winding gears, together with main and branch 
cables, main and distributing switchboards, starting switches and small 
motors for smiths' shops, &c. 

For Littleton Collieries, near Durham, an electrical pumping plant, 
consisting of a quadruple centrifugal pump to deliver 850 gallons of water 
per minute against a head of 250ft., the pump being driven by a Scott & 
Mountain multipolar electric motor of 66 effective m.r. running at 
1,220 revs. per min., the motor being placed between the pumps—i.e., a 
series of two pumps being placed on each side of the motor. The firm are 
also supplying for the colliery a 30 effective H. p. electric motor for driving 
an existing haulage gear and a complete arrangement of motor-room 
switchboards and cables. 

For the Globe Phoenix Gold Mining Co., Rhodesia, the firm are supply- 
ing one of their latest types of three-phase alternating-current generators 
of 112kw. and & three-throw mining pump to deliver 170 gallons of water 
per minute against & vertical head of 1,000ft., complete with three-phase 
induction motor of 40 effective RN. p., switchboards, cables, overhead 
equipment, starting switches, &c. i 

In regard to coal cutting by electricity, Messrs. Scott & Mountain hav 
lately designed a disc machine suitable for working in thin seams, the 
height of the coal-cutting machine being l4in. Th's machine can be made 
to work on rails or skids, the total height from floor to top of machine 
when on rails being 22in., and when mounted on skids 20in. The firm 
have already supplied several machines of this class, and at present have 
in hand coal-cutting machines for Hamsterley, Shilbottle and Old Silk- 
stone Collieries and for Messrs. Newton, Chambers & Co. and others. 


Electricity in Agriculture and Horticulture.—This subject 
at the present time is attracting attention in many places. Various 
experiments have been made at Lecce, Italy, in assisting the ger- 
mination of tobacco seedlings by the aid of the electric current. 
It is stated that the experiments have not proved sufficiently 
encouraging to justify their repetition. 


Exmouth —The Electric Supply Corp. have secured a site for 
their electricity works and expect to commence supply by January 
next. Contracts for buildings, plant, &e. (amounting to about 
£20,000), have been let. 


„Faraday House Journal.“ —We have received a copy of the 
August issue of this ** Journal," the organ of the Electrical Stan- 
dardising, Testing and Training Institution. The articles from 
students and old students include Papers upon The Theoretical 
Consideration of the Steam Turbine," by H. W. Swann; „The 
Advisability of Earthing the Middle Wire in Three- wire Installa- 
tions," by D. M. Hutchison; “The Method of Reducing the 
Pressure Drop in Rails of Electric Tramway Systems," by 
A. Murray Coombs; and “ Electricity in Use in Gold Mining,” 
by G. M. Dyott. There is also an interesting article upon the 
Reading Electric Supply Co., which is affiliated to the Institution. 
The opening paragraphs deal with the appointments obtained by 
former students, and reference is also made to the new establish- 
ment which is being erected in Southampton-row, which will afford 
about twice the accommodation provided by the existing premises. 
The Institution, which was the first to combine instruction in 
scientific knowledge with practical engincering training, has, it will 
be seen, met with considerable and, we think, deserved success. 


Glasgow.— Last week the Corporation authorised the Tramway 
committee to procure covers for 100 tramears. The committee 
reported that they had shown several types of covered car working 
on the streets. The one recommended for adoption was a material 
improvement, architecturally and otherwise, on those that had been 
in use for some time. In order that all the routes in the city should 
share the new cars, the committee have been authorised to lower 
the roadway under bridges where at present there is not room for 
the cars to pass. It was stated that the adoption of the new cars 
would more than double the carrying capacity of the cars in 
inclement weather. 

Gravesend.—The Council offer to pay Northfleet Council £250 
provided the latter consents to the Gravesend Council’s application 
for a provisional electric lighting order for Northfleet. 


Greenock.—There is a deficit of £2,100 on the past year's work- 
ing of the electricity department, and this is attributed mainly to 
the award of the Board of Trade arbitrator in the arbitration between 
the Corporation and the tramway company as to the price of 
elecirical energy. 

Hales Owen.—The Empire Electric Light & Power Co. will 
shortly commence work in connection with their electricity supply 
and tramways scheme. 

Hawarden.—The Council have authorised Saltney Parish Council 
to adopt electric lighting in East Saltney. 


Haydock (Lancs.)—The Council recently decided to apply for a 
provisional electric lighting order in consequence of their having 
received notice from the Lancashire Electric Power Co. that they 
were applying for an order. 


Hull.— The traffic receipts of the tramways department for the 
past year were £100,642. 5s. 1d., gross profit £38,064. 14s. 1d., and, 
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after paying interest and sinking fund instalments, the net profit 
was £18,985. Js. 2d. £7,485. 9s. 2d, has been transferred to reserve. 


Ilford.—The accounts of the tramways department for the year 
ended March 31 show total receipts £28,217. 17s. 9d. and expendi- 
ture £13,568. ls. 8d., including £3,701. 9s. 2d. for power, traffic 
expenses £7,131. 15s. 64d., maintenance and renewals £1,162. 165.1 1., 
management expenses £704. 4s. 44d. and rates and taxes £691. '/s. 3d. 
After paying interest (£3,345. 4s. 4d.) and sinking fund instalment 
(£2,291. Os. 6d.), the balance profit was £4,570. 17s. 9d. The 
total capital expenditure was £132,874. 3s. 11d. 

King's Norton.—The Council are proceeding with the negotia- 
tions with companies which have submitted offera for the erection 
and working for a number of years of electricity works. The 
Council’s consulting engineer is Mr. C. H. Gadsby. 

Leeds.—The City-square-Hyde Park Corner tramway route was 
opened for traffic on Monday. 

Leyland.—The Council have obtained an extension of a year to 
carry out the terms of their provisional order. 

Light Railways.—The Board of Trade have, after modification, 
confirmed the Woodbridge and Bawdsey Light Railway Order, 1904, 
and the Bideford, Westward Ho! and Appledore Light Railway 
Order, 1904. 

The Light Railway Commission have rejected the Tarporley and 
Cuddington light railway scheme. 

The Kidderminster and District Electric Lighting & Traction 
Co (Ltd.) propose to apply for an extension of time to complete the 
Kidderminster and Bewdley light railway. 

The Light Railway Commissioners recently held an inqniry into 
the application of the Penmachno, Corwen & Bettws-y-Coed 
Light Railway Co.’s application for an order to construct a light 
electric railway between Corwen, Bettws-y-Coed and Penmachno, 
about 283 miles in length. The Commissioners have decided to 
grant an order, but stipulate that the promoters must come to an 
agreement with their single opponent, a local landowner. The 
estimated cost of the line, which will be of 2ft. gauge, is £130,000. 


Londonderry-Moville Blectric Railway.—An Order in Council 
has been issued authorising the construction of this line. | 

Lyons (France).—In a recent report upon the trade of this dis- 
trict it is announced that there is a growing tendency to make 
greater use of water power for generating electrical energy in con- 
nection with the chemical industry. The new law recently pro- 
mulgated governing the regulation of watercourses comes opportunely, 
and private enterprise is to be safeguarded. 

The manufacture of steel tools by the electric furnace is making 
satisfactory progress. The factory of the Société EJectro-métallur- 
gique Francaise at Praz is turning out excellent material, and a new 
factory on the river Romanche is beginning to produce the steel. 
The transmission of electric power over considerable distances is 
also being developed, and it is stated that 9,000 H.P. is to be trans- 
mitted from the Alps, distant 100 miles from Lyons, for the working 
ofthe electric tramway company's system. On the other hand, 
electro-chemistry does not appear to make satisfactory advance, 
owing to the unprofitable prices of the products (chloride of lime, 
chloride of carbon and chlorate of soda). 

Maidstone.—For the year ended March the gross profit on the 
electricity undertaking was £2,508. 4s. 8d., against £1,472 6s. 4d. 
for the previous 15 months. Interest and sinking fund charges ab- 
sorbed £3,788. 5s. 5d , so that there was a deficiency of £1,275. Os. 9d. 
Capital expenditure was £9,389, 13s. 8d. for the year. 

Mansfield.—An inquiry was held here on Wednesday into the 
application of the Council for permission to borrow £15,000 for 
electricity supply. The consulting engineer (Mr. Robert Hammond) 
gave evidence in support of the application, and explained that a 
portion of the loan was for excess expenditure over the original 
estimate, the balance being for extensions of mains, &c. 

Municipal Telephony.—Last week Bournemouth Telephone 
committee recommended the Council to apply for a municipal 
licence, but, after discussion, it was decided to withdraw this recom- 
mendation. 

Mynynddislwyn.—The question of applying for a provisional 
electric lighting order is under consideration by the District Council. 

Neath.—The Council have decided to borrow £2,000 for elec- 
tricity supply. Current in bulk will be taken from the South Wales 
Electrical Power Distribution Co. 

Newcastle-on-Tyne.—The controversy between the City Council 
and the Tyneside Tramways Co. as to mutual running powers has 
been elosed, and on Saturday the Corporation cars commenced to 
run from Newcastle Central Station to Gosforth Park, half of the 
route being on the company's system. 

Oldham.—The Council are applying for sanction to borrow 
£48,114 to cover excess expenditure on Greenhill and Rhodes Bank 
stations and for extensions of plant and mains. 

. Pembroke.— Sanction to a further loan of £25,000 for electric 
lighting extensions has been obtained by the Council. 
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Penrith.—The Council have decided to proceed with their electric 


lighting scheme, and tenders for plant (particulars of which are given 
in another column) were accepted. 


Personal.—Mr. W. B. Esson, who has held the position of chief 


engineer to Messrs. Johnson & Phillips, Victoria Works, Old 
Charlton, for the past 10 years, retires from nctive service at the 
end of the month. During the above period Mr. Ess n has been 
responsible for all the important electrical work done by this firm at 
home and abroad. 


Poplar (London).—A recommendation of the Finance committee 


that the profit on the electricity undertaking (£3,908) be transferred 
to reserve has been referred back until the report on the Council's 


finances has been presented. 
Pudsey.—The Corporation will apply for & tramway provisional 


order. 


Reading.—The total receipts of the tramways department for 


the year ended July 21 were £81,702, the total operating expenses 
£18,267, leavin 


gross profit £13,434 to meet interest and sinking 
fund charges, which absorbed £12,177, the net profit on the year 
being £1,258. The passenger receipts averaged 9*08d. per car-mile, 
and the operating expenses 5:28d. ; adding interest and sinking fund 
charges, the total expenses were 8°78d. per car-mile. The number 
of passengers carried was 7,657,569. 

Simla.— According to the “ Pioneer Mail," a committee appointed 
by the Punjab Government to inquire into the question of increasing 
Simla’s water supply is about to present its report. The committee 
have decided to generate electric power from Nauti Khud, which will 
be transmitted to the pumping station situate in the valley below 
Phagu, where Simla’s extended water supply will be located. Current 
is not only to be provided for pumping by day, but will be utilised 
for electrically lighting the town at night and for supply to private 
consumers. 

South Africa.— The “ British and South African Export 
Gazette says: 

Bloemfontein (Orange River Colony) Corporation are having speeifica- 
tions prepared for electric tramways, and will invite tenders for the 
construction of the system. Messrs. Robert Hammond & Son are the 
consulting engineers. . 

The consulting engineers to Port Elizabeth (Cape Colony) Municipal 
Council (Messrs, Robert Hammond & Son) have presented their report on 
the electricity supply and electric tramway scheme prepared by the resi- 
dent engineer (Mr. R. Pape), and recommend the adoption of a high- 
tension system. The estimated capital expenditure is £90,000. 

Amongst other electricity supply schemes in progress or in contempla- 
tion are those of Heidelberg and Vryheid (Transvaal), which are now 
under discussion, and that of Umtala (Cape Colony), where plans are 
invited for a combined electricity and water supply scherne. 

An electric tramway is to be constructed from Kimberley to Alexanders- 
fontein, a distance of 6 miles. 

Natal’s imports during 1908 included electrical machinery to the value 
of £86,400 from the United Kingdom, £24,000 from America and £16,000 
from Germany. Electrical fittings from America and Germany were 
£6,000 and £5,000 respectively. 


Spalding.—The Council have resolved to apply for a provisional 
electric lighting order. 

Stourbridge.— At the inquiry in April into the Council's applica- 
tion for permission to borrow £16,000 for electricity supply the 
Local Government Board inspector advised the Council to consider 
the question of taking current in bulk from the Midland Electric 
Corp. for Power Distribution. It has now been decided to adopt 
this course, and an inquiry was held on Thursday into an application 
by the Council for sanction to a loan of £4,000 for mains, &c. 

The clerk (Mr. Gopparp) said the agreement with the company was 
not quite completed, but it was proposed that the charges should be 
1-5d. per unit for current for power, subject to discounts, and 2:55d. 
for lighting. 

The electrical engineer (Mr. J. B. CLARKE) said £2,940 was required for 
mains, &c., and £1,000 for meters and services. 

Mr. J. Harpe McLean, on behalf of the company, said the latter were 
willing to accept the general terms of the agreement. . 

The INsPEcTOR said the Local Government Board would not sanction 
the loan till they had the completed agreement before them. 


Swindon.—A plebiscite of the ratepayers is to be taken on the 
question of running Sunday trams. The Council have rejected the 
proposal by 19 votes to 18. 

Theft.—At Clerkenwell (London) Police Court on Friday, three 
men named Lawrence, Taylor and Birch were charged on remand 
with being concerned in stealing from the Islington Council's 
electric lighting station at Holloway three half-ingots of lead. Alfred 
Wall was charged with receiving the lead, knowing it to have been 
stolen. Lawrence and Taylor were each sentenced to one month, 
Birch to six weeks and Wall to six months. 


Transmitting Designs by Telephone.— Messrs. W. T. Glover 
& Co. have worked out the following ingenious method for transmit- 
ting single designs and sketches by telephone. Before telephoning, 
the sender draws the design he wishes to transmit on a squared 
chart, specially prepared for this purpose by Messrs. Glover & Co. 
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Then he puts down into words and figures a description of it by 
noting the numbers of the horizontal and vertical lines of the chart, 
at the intersection of which are the corner points of the design, 
always stating the number of the horizontal line before that of the 
vertical. Curves are fixed by noting their centre and radius. - This 
description in figures is now telephoned to the supplicr, who is able 
to reconstruct the drawing on a similar chart by reference to the 
figures communicated. We are informed that this system of trans- 
mitting information of a technical nature was developed by the 
works engineer of the company as a means of overcoming difficulties 
experienced in transmitting information which could not be clearly 
explained by telephone in the ordinary way. These charts, which 
have been copyrighted, are supplied gratis to the firm’s customers 
and to business people generally, and the system is said to have 
proved so successful in practice that the firm has already received 
applications from several firms who desire to use the chart. 


Urmston.—The District Council have given notice that they 
intend to exercise the powers and assume the obligations conferred 
upon them by the Manchester Southern Tramways Act, 1903. 


Wakefield and District Tramways.—The Board of Trade 
inspection took place on Tuesday. 
Wallasey.—The accounts of the tramways department of the 


Council for the year ended March 31 show gross receipts of 


£35,873, 1s. 4d., against £31,474. 15s. 11d. in previous year. 

Working expenses were £24,174. 8s. Id., against £19,194. 12s. 11d. 
Gross profit was £11,698. 12s. 11d , which, together with £2,806. 188. 11d. 
from previous year, made the disposable balance £14,505. lle. 5d. 
Interest and sinking fund instalment absorbed £5,682. 2s. 5d., deprecia- 
tion and renewals £4,500, insurance £806. Os. 10d. ; £2,650 was devoted 
in aid of rates, leaving £867. 8s. 2d. 47 per cent. (£11,277) of the total 
working expenses, was paid to other departments of the Council during 
the year, the main items being for electrical energy, repairs to overhead 
equipment and rates. 6,564,493 passengers were carried, an increase of 
879,311. The Tramways committee have adopted roof coverings on all 
their cars. The total capital expended is £127,949. 1s. 3d. 


Walsall.—In moving the adoption of the Electricity committee's 
report, recommending the revision of the charges for electric eurrent, 
the chairman (Ald Brownhill) stated at the Council meeting on 
Monday that 

They were sacrificing nearly £1,000 per annum, but they felt it would 
be for the ultimate good of the undertaking. They anticipated that the 
latter would become a financial success, and in addition to reducing the 
charge for current supplied to the tramways department, the committee 
were able to reduce the charge to other consumers. It was proposed to 
charge 4d. per unit on a flat system for current for lighting, and 11d. per 
unit for power. The gross profit at present was as much as the total 
income had been a year or two ago. Cost of production was 1:48d. per 
unit. 

On the recommendation of the Tramway committee, it was decided to 
purchase six car tops at £80 each. 


Wiring of Oonsumers' Premises.—Stepney (London) Council 
have decided to support London County Council in their effort to 
obtain powers for local authorities to wire premises and to supply 
electric light fittings to consumers, and to borrow money for these 


purposes. 

Wolverhampton.—The report on the working of the tramways 
undertaking for the year ended March states that horse traction has 
entirely ceased, and its conversion to electric traction was com- 
pleted and the line re-opened in April. 

On the electric tramways the receipts were £23,522. 13s. 3d. Deduct- 
ing expenses, there was & deficit oa the electric tramways for the year of 
£1,090. Os. 10d., against a profit of 1,828. 5s. 8d. in 1903. The total loss 
on horse and electric traction combined since the acquisition of the 
undertaking is £1,201. 11s. 10d., of which £486. 6s. 10d. has been sus- 
tained by the electric lines, after placing £4,517. 13s. 7d. to renewals 
fund. The Tramways committee regard the electric traction aczount as 
very satisfactory, and are of opinion that as soon as the system is com- 
pleted and trafic developed the undertaking offers every prospect of 
financial success. 

The tramway from Waterloo-road to Bushbury-lane was officially 
inspected on Wednesday. 


Workmen's Compensation.--The report of the Departmental 
Committee of the Home Office, appointed in November to inquire 
into the law relating to compensation for injuries to workmen, 
has been issued in Blue Book form, and with appendices extends 
over 200 pages. With regard to the extension of the application of 
the Workmen's Compensation Act, 1897, the Committee recommend 
(inter alia) :— 

The adoption of the principle of extension to special industries or 
elasses of employment after consideration of the circumstances of each 
class. That the benefits of the act be extended (a) to carriers, not 
including foot carriers; (b) to workers in workshops where five or more 
persons are employed ; (c) to persons employed in the care or manage- 
ment of horses and locomotives, including farriers. That power should 
be given to the Secretary of State to extend, after inquiry, the appli- 
eation of the act to other industries or kinds of employment, subject to 
Parliamentary approval. 

In & memorandum, Sir B. C. Browne and Capt. O. J. G. Chalmers 
gay: While we agree generally with the report, and consider that 


it is absolutely necessary in common justice to extend the workmen’s 
claim to compensation for accidents happening away from, as well as in 
or about, the factory to which he belongs, we think this should be 
coupled with some substantial modification of the liability of t^e so-called 
undertaker for accidents to workmen employed by some who may at 
present be classed as sub-contractors.” 

In a second memorandum Mr. G. N. Barnes declares himself in 
favour of ‘‘ compulsory insurance, provided insurers are offered national 
insurance as an alternative to that with the ordinary companies." 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. | 


Hove Corporation invite tenders for the supply, delivery and 
laying in the parish of Aldrington of low-tension vuleanised bitumen, 
dialite or leadless paper cables, conduits, boxes, meters, kc. Speci- 
fications, &c., may be seen at the offices of the consulting engineers 
(Messrs. Handcock & Dykes), 1, Victoria-street, Westminster, and 
can be obtained from the town clerk (Mr. H. Endacott), Town Hall, 
Hove, to whom tenders by 6 p.m. of 30th inst. See also advertise- 
ment. 

The Council of the County Borough of West Ham invite tenders 
for the reconstruction of certain existing horse tramways of a route 
length of about 3 miles 3 fur. double track. Plans, &c., may be 
inspected at the office of the consulting engineer, Mr. J. E. Waller, 
M.Inst.C.E. (Messrs. Kincaid, Waller, Manville & Dawson), 29, 
Great George-street, Westminster, from whom copies of specification 
may be obtained. Tenders to the town clerk (Mr. Fred. E. Hilleary), 
Town Hall, West Ham, by 4 p.m. Sept. 7. An advertisement con- 
tains further particulars. 

Stoke-upon- Trent Guardians invite tenders for two 13 f. p. and 
one 2 B. P. electric motors, electric cable, piping and tubing, junction 
boxes and frames. Specifications may be seen at the Workhouse, ` 
between 10 a.m. and 4 p.m. ‘Tenders to the clerk, Mr. C. Daniel, 
Union Offices, Stoke-upon-Trent, by 9 a.m. of 24th inst. See also 
advertisement. 

Farnworth Council invite tenders by 15th inst. for a weighbridge 
for the electricity works. 

Tenders are required by 15th inst. for t e electric lighting of the 
Technical School, Plymouth. 

Ilford District Council require tenders by noon 29th inst. for 
steel coal bunkers and weighbridge for the electricity works. 


Bootle Corporation want tenders by noon 22nd inst. for altera- 
tions of and pare ene to offices and stores at Pine-grove clectricity 
works. | 


The Roumanian State Railway authorities, Bucharest, invite 
tenders until 27th inst. for additional plant required at the clectricity 
works at the new railway workshops. 

Tenders, which must be sent in by the morning of Sept. 4, will 
be opened at 11 a.m on Sept. 6 at the office of the Director of Posts. 
and Telegraphs, Carretas 10, Madrid, Spain, for the supply of 
9,000 metres of 7-conductor overhead indiarubber insulated cable ; 
2,000 metres of 28-conductor paper-insulated telephone cable and 
11,000 metres of suspension cable of seven steel wires, at the upset 
prices set out in the Madrid Gazette for Aug. 7. 


Tenders will be opened at noon of Aug. 81 at the Central Railway 
offices of Brazil for the supply of material required in the installa- 
tion of the new metallic circuit telephone system. Further, par- 
ticulars of this contract are published in the Diario Officiale" of 
Brazil for July 19. 


TENDERS REOBIVED AND AOOEPTED. 


Wigan Corporation have accepted the tender of the Lancashire. 
Dynamo & Motor Co. for hand, reve sible three-wire batterv 
booster and switchboard, compound-wound double.field balancer 
and cables. The following also tendered :—Bertram Thomas, 
Siemens Brothers & Co., Bruce Peebles & Co., J. G. Statter & Co.. 
Electric Construction Co., Chloride Electrical Storage Co., Phoenix 
Dynamo Mfg. Co., Ferranti Limited, Kelvin & Jnmes White, 
British Westinghouse Co., British Electric Plant Co., and General 
Electric Co. | 

Dartford Council have accepted the following tenders: — 

Reason Mfg. Co., meters (1 ampere £1. 10s., 2 ampere £1. 10s., 
3 ampere £2. 4s. each) and demand indicators (electrolytic type 
£1. 8s. 6d., magnetic type £1 each). 

W. T. Burbey & Co., house service boxes (15 ampere two-wire 73. 6d. 
each, 15 ampere three-wire 11s. each). 

Western Electric Co., service cables and accessories. 

Vacuum Oil Co., lubricating oils. 

W. H. Willeox & Co., G. Angus & Co., E. E. Beaven and Hy. Green & 
Co., engineers' stores. 

The Midland Railway Co. have entrusted Dick, Kerr & Co. with 


the contract to construct over 10 miles of light railway linking up 


Burton-on-Trent, Ashby-de-la-Zouch and Swadlincote. The main 
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roads are being followed with the exception of a short length where 
sleeper construction will be used. The work will be carried out to 
the drawings and specifications of the company’s engineers, Messrs. 
Chas. H. Gadsby & Co. 

Fulham (London) Council have received the following tenders for 
two boilers capable of evaporating 14,000lb. of steam per hour :— 


Stirling Boiler Co. (accepted) £2,600 | R. Hornsby & Sons........ £2,973 
Stirling Co. «vios 3,391 | Richardsons, Westgarth & Co. 2,966 
B. R. Rowland & Co. ...... 2,995 | Babcock & Wilcox ........ 2,680 


Fulham (London) Council have accepted the following tenders for 
the supply of coal, to be delivered as and when required in barges 
alongside the wharf at Townmead-road generating station :— 

Firmston & Co., 2,000 tons Shirebrook double-screened nuts at 12s. 6d. 
per ton; Charrington, Sells, Dale & Co., 1.000 tons “Crynant” Welsh 
nuts at 14s. 9d. per ton, and 1,000 tons of Albert nuts at 11s. 11d. per ton. 

Rochdale Corporation have accepted the tender of the British 
Thomson. Houston Co. for two steam alternators, that of the Elec- 
tric Construction Co. for one motor alternator, and that of W. A. 
Peters & Sons for extension of engine-room. 

Penrith Urban District Council have received the following ten- 
ders for electricity generating plant 

Lancashire Dynamo and Motor Co., suction gas plant, engines and 
dynamos; Kelvin & James White, switchboard and boosters; Pfluger 
Accumulator Works, storage battery; British Insulated & Helsby 
Cables (Ltd.), mains. 

Bradford Corporation have placed an order with the Hart 
Accumulator Co., Marshgate lane, Stratford, London, E., for 260 
of their standard central lighting-type cells, automatic reversible 
booster and switch gear. 

Messrs. John Brown & Co., Clydebank, N.B., have placed an 
order with the Power Gas Corp. for a complete Mond gas plant of 
4,000 H.P. for generating electricity for general use in the shops. 

The contract for bitumen for the Portsmouth and Pembroke 
Dockyards obtained by Rowland Carr & Co. was placed with them 
through Messrs. Johnson & Phillips. 

Warrington Corporation have accepted the tender of R. W. Black- 
well & Co. for overhead equipment of a length of tramway at 
£737. 14s. 8d. 

The A.B.P. Accumulator Co. (Ltd.), Stockton-on-Tees, have 
secured an order for 230 cells of their standard S. 4-11 plate type for 
shipment to Calcutta. 

Brighton Corporation have placed an order with the British 
Westinghouse Co. for a switchboard gallery for the Southwick power 
station at £1,291. 


Exeter Corporation have accepted the tender of Mr. W. E. Blake 
for the erection of a car depot at £1,130. | 


Swindon Town Council have accepted the tender of S. Rawlinson 
& Son for a tramway tower waggon. 


Folkestone Council have accepted the tender of Smith & Co. for 
supply of electric light fittings for the Town Hall at £157. 9s. 

Batley Council have placed an order with the British Westing- 
house Co. for a steam dynamo. 

Salford Corporation have accepted the tender of Heap & Co. for 
wiring Pendleton Town Hall at £345. 

Walsall Corporation have accepted the tender of Babcock & 
Wilcox for a water-tube boiler at £1,060. 

Bristol Corporation have placed an order with Bruce Peebles & 
Co. for two 500kw. Peebles-La Cour motor-generators. 

Wolverhampton Corporation have aecepted the tender of Herbert 
Holloway for the track work of tramway extension at £2,752. 

At the meeting of Sunderland Council on Wednesday the tender 
of the Electrical Co. for motor generators was accepted. 

Dewsbury Council have accepted the tender of J. & J. Horsfield 


for a boiler at £620. 
BUSINESS NOTICES. 


The Electrice & Ordnance Accessories Co. have appointed Messrs. 
J. & A. Anderson, 231, St. Vincent-street, Glasgow, as their repre- 
sentatives for Scotland in place of Messrs. Morris, Warden & Co., 
who have ceased to act in that capacity. Messrs. Anderson will 
carry a stock of the company’s goods at the above address, and will 
be in a position to deal promptly with orders. 

In future the telegraphic address of the St. Helens Cable Co. (Ltd.) 
will be“ Dialite Warrington ” instead of Filature Warrington." 

Messrs. W. H. Heath and J. J. Reynolds (trading as the Elec- 
trical Power Engineering Co.), St. Mary-street, St. Paul’s, Birming- 
ham, have dissolved partnership. Debts by Mr. Heath, who 
continues under old style. 

In consequence of the death of Mr. Julius Harvey, head of the 
firm of Julius Harvey & Co., the business will be transferred to 
Messrs. Price & Belsham, 52, Queen Victoria-street, London, E.C. 


BANKRUPIOCIES, LIQUIDATIONS, &c. 
Fredk. Wm. Parkes and Edward Sadlier (trading as Parkes & 
Sadlier), electrical fitters and engineers, the Dingle, Colwyn Bay, 
were examined at Bangor Bankruptcy Court on Friday. Liabilities 


£108, assets £25. Debtors commenced business in 1901, Mr. 
Sadlier, who had had no previous experience, putting £200 into the 
concern. Examination closed. 


H. B. Binko, electrical engineer, 34, Leadenhall-street, London, 
E.C., came up for publie examination at the London Bankruptcy 
Court last week. 

An amended statement of affairs was furnished showing liabilities rank- 
ing £4,633. 6s. 2d., estimated surplus £6,960. 7s. 9d. The assistant 
receiver said that an action was pending in which debtor was interested 
and he hoped, as the result, to pay the creditors in full. Examination 
adjourned to Oct. 26. 

In the winding-up of Shippey Bros. (Ltd ), the first meetings of 
creditors and contributories will take place on 19th inst. at 33, 
Carey street, London, W.C. 


At a meeting on July 29 it was resolved to wind up voluntarily 
Ferranti Limited, and Mr. J. M. Henderson, 2, Moorgate-street- 
buildings, London, E.C., was appointed liquidator. 


Water Power for Disposal.—Valuable water power (about 
400 H. P.), adjacent to important seaport town, is advertised for 
disposal by Messrs. Wheatley Kirk, Price & Co., 46, Watling-street, 
London, E.C. There are numerous buildings, which may be con- 
verted for alinost any trade, together with cottages and managers 
residences. 


Plant for Sale.—A small electric lighting plant suitable for a 
hotel or small works (including a 6 H. p. Otto gas engine, Taunton 
dynamo, &c.) is advertised for sale by Messrs. Blane and Riding, C.A., 
80, Birley-street, Blackpool. 

Mr. Thoinas Johnson, Prescott-street, Wigan, has for sale some 
electrical generating plant, further particulars of which are set out 
in an advertisement. 


Bristol Corporation have for immediate disposal two Lancashire 
boilers, four 210kw. and two 88kw. Siemens alternators and one 
52kw. Siemens- Willans direct-current generator, a quantity of steam 
and water valves, piping, &c. Offers to the city electrical engineer, 
Mr. H. Faraday Proctor, by Aug. 80. Sec also advertisement. 


Business Premises for Sale.—Some freehold business premises, 
close to Finsbury Park station, London, N., and suitable for factory, 
&c., are advertised in another column. Particulars from Messrs. 
Emmet & Co., solicitors, 14, Bloomsbury-square, London, W.C. 


“Phe Journal.” —Part 167 of the Journal of the Institution of 
Electrical Engineers is now ready, price 5s. Particulars and con- 
tents are given in an advertisement. 


Catalogues. — We have received from Messrs. Ferranti Limited 
catalogues Nos. 4, 5 and 6 relating to their switchboard integrating 
type of wattmeter and to thcir current and potential transformers 
respectively. The integrating wattmeter was fully described in 
The Electrician, Vol. LIL, p. 422. In all potential transformers 
of this firm's make one end of the low-tension secondary is con- 
nected ‘to the case, and a holding-down screw is provided on the 
latter by means of which an earth wire can be connected thereto. 
An insulated bush of suitable material is also provided so that, if 
desired, the leads from the secondary winding can be brought away 
from the transformer without earthing any of them. The trans- 
formers are all dried in vacuo and impregnated with insulating 
compound at several different stages of their manufacture. Above 
5,000 volts the transformers are oil insulated and cooled. All 
transformers are guaranteed to withstand a test pressure of twice 
the working voltage for any length of time, and a pressure equal to 
three times the working pressure for one minute. They can be 
used, it is stated, for operating synchronisers, as the greatest tem- 
perature rise of the transformers, after giving 150 watts for one hour, 
does not exceed 50 F. It must be understood that the synchroniser 
is not permanently connected to the transformer, but only during 
the time required for synchronising. This is of importance, as the 
increased load on the transformer due to the synchronising current 
may alter slightly the ratio of transformation, and thereby introduce 
a sinall error into the wattmeter readings. This error, however, 1$ 
negligible, as the synchroniser is only connected for a few minutes 
during the day. The secondary winding is designed for a standard 
pressure of 100 volts. Any other secondary voltage below this, or 
up to 250 volts, can be supplied, we understand, at the same price. 
The current transformers for 500-volt circuits are enclosed in water- 
tight cast-iron tanks, constructed in such a manner that after the 
cables are connected up they may be sealed by means of bitumen 
or some similar insulating compound, which is poured in through a 
hole which communicates with the sealing chamber. Up to 800 
amperes the terminals are covered in; above 800 amperes this 18 
not the case. In all cases cable sockets are supplied, so that the 
supply cables can be sweated and pinned in to the sockets, which are 
afterwards bolted to the primary conductor. These transformers 
have a larger number of ampere turns than the ordinary transfor- 
mers, and are designed with more margin of material so as to be 
specially suitable for use with integrating wattmeters, giving an 
absolutely constant ratio over the entire range. The average num- 
ber of secondary ampere-turns is 1,600, In current transformers 
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for 5,000-volt circuits the ends of the primary winding are brought 
through bushes of insulating material in the top of the cast-iron 
case. Above 5,000 volts the cases are to be filled with oil. Further 
particulars with regard to price, weight, Xc., may be gleaned from 
the catalogues. 


A new list of Hookham patent prepayment meters has been pre- 
pared by Messrs, Chamberlain & Hookham, 4, New Bartholomew- 
street, Birmingham, from whom copies can be obtained, or from the 
agents for the sale of these meters in the United Kingdom, Messrs. 
Venner & Co., 6, Old Queen-street, Westininster, London, S. W. 


The new pamphlet on Nernst clectric lamps promised by the 
A.E.G. English Mfg. Co., 4, New Compton-street, London, W.C., 
is now ready, and, besides giving illustrations and descriptions of all 
ty pes of these lamps of latest patterns, and of accessories and water- 
tight fittings for the lamps, gives a brief historical account of the 
development of the lamp and directions for their installation. 


The Improved Electric Glow Lamp Co. (Ltd.), 7, Great Newport- 
street, London, W.C., forward a copy of their catalogue, which 
gives particulars and prices of D.C. and A.C. desk, ceiling and 
ventilating fans, motors and dynamos. 


Ernest F. Moy (Ltd.) send us sheets giving prices and particulars 
of quick-break switches. 


Improvements in the Simplex " Conduit System.— In order 
to render all types of Simplex " conduits electrically continuous 
and efficiently earthed, the Simplex Steel Conduit Co. have brought 
out a new contact nipple of which a sample, applied to a length of 
tubing, has been submitted for our inspection. The nipple is hollow 
and screws into the fittings. It is also split, and the act of screwing 
it into the fitting has the effect of clamping tightly the end of the 
ordinary unscrewed conduit which it embraces. It will thus be seen 
that the advantages referred to have been obtained by simple 
means, the tightening of a single nut being sufficient to secure excel- 
lent mechanical and electrical connection. This system, it is 
claimed, involves lower costs, both for material and labour, than 
any other system possessing sünilar electrical advantages. 


Anchors for Poles, &c —Mr. F. J. Down, of 6-8, Crutched 
Friars, London, E.C., is placing upon the market a useful series of 
patent guy anchors for 
staying poles, iron 
chimneys, tents, «c. 
These anchors bore 
into the ground in a 
similar manner to a 
wood screw boring into 
timber. The illustra- 
tion, Fig. 1, shows the 
style of 3$in., 5in. and 
Gin. sizes of anchor, 
l'ig. 2 the 8in., 10in. 
and 12in. sizes. These 
latter can be set in from 
10 to 20 minutes, can 
be taken out in less 
than half that time, 
and are, consequently, 
specially — recoin- 
mended for tempor- 
ary guying work. The 
larger sizes are com- 
ing into general use 
for telephone, electric 
light and tramway 
work, for pulling up 
poles, drawing up 
heavy cables, trolley 
wires, and many other 
uses, Another purpose 
which the 12in. anchor serves is to tie a block and tackle to pull 
obstructions off a tramway or railway line where a car or locomo. 
tive has become derailed or wrecked. A pair of these anchors can 
be promptly put up, a hawser attached, and the weight which they 
will hold is found fully sufficient in these emergency cases. Fig. 3 
shows a rodless anchor, in which the eyes are drop-forged to make 
them strong and durable. Tt is claimed for these that they will 
hold equally as great a strain as the longer anchors. A special form 
of wrench has to be used in the smaller sizes of anchors up to 6in. 
The holding strain of these anchors is claimed to be from 5 to 
60tons. Mr. Down is issuing printed particulars relating to these 
goods, which give additional information and can be obtained on 
application. 


Imports. The following are official values of imports of electrical 
machinery, material and apparatus into this country during July :— 
Electrical machinery, £46,732 (an increase of £1,988 compared with 
July, 1903); telegraph cables and apparatus, £3,946 (increase £355); 
other electrical goods £50,401 (decrease £10,085). The total imports 
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of the three classes during the seven months ended 31st ult. were 
respectively £316,176 (decrease £41,570)) £20,431 (decrease £12,300) 
and £434,499 (increase £13,099.) 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from July 30 to Aug. 9, with the 
ports of destination :— 

Africa—Alexandria, £255 (telegraph material); Beira, £67; Cape 
Town, £652 (including £173 telegraph material); Delagoa Bay, £491; 
Durban, £2,544 (including £195 telegraph material); Larache, £30; 
Port Elizabeth, £63; Port Said, £22. Argentina—Buenos Ayres, £395. 
Australasia— Adelaide, £35; Auckland, £392; Brisbane, £483 (includ. 
ing £367 telegraph material): Fremantle, £126; Lyttelton, £47; Mel- 
bourne, £298; Perth, £1,786; Sydney, £2,639; Wanganui, £25; Wel- 
lington, £59. Belgium—Ghent, £48. Brazil Pernambuco, £10,400 
(telegraph cable); Rio Janeiro, £200. Ceylon —Colombo, £276. China 
—Shanghai, £881 (including £65 telegraph material). France 
Boulogne, £60. Germany—Hamburg, £20. (Gibraltar, £68. Holland— 
Amsterdam, £264; Rotterdam, £63 (including £18 telegraph wire). 
Hong Kong, £461 (including £306 telegraph material). India—Calcutta, 
£2,037; Madras, £94.  Italy—Genoa, £250. Japan Kobe, £179; 
Nagasaki, £30; Yokohama, £1,114 (including £62 telegraph wire). 
Madeira—£130 (telegraph instruments). Malta, £65 (telegraph instru- 
ments) .Vexcico— Coatzacoalcos, £20. Portugal Lisbon, £25. Russia 
—St. Petersburg, £375 (including £170 telegraph cable). St. Vincent, 
£26 (telegraph material). Stam Bangkok. £179. Straits Settlements—- 
Penang, £77; Singapore, £167. West Indies—Trinidad, £86. Total 
(for 11 days) £28,004, against £7,642 for six days last year (Aug. 6 to 11). 


PATENT RECORD. 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND Pryor, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Notr.—The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are thoss of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London, 


May 17, 1904. 
11,284 H. Hirst and J. H. CoLLINGS. Counterweights for electric fittings. 
11,288 A. Ricks, Germany. Accumulator electrodes or plates. 
11,309 S. W. Martyn. Sheffield. Devices for connecting cables having 
two or more stranded wires. 
11,350 J. RoBERTS. Indicating when supply of a predetermined amount 
of electric current is being exceeded. 
11,359 A. HEIsCHMANN. Liverpool. A damping arrangement for the 
index vibrations of electrical measuring ios'rumente. l 
11,363 A. F. Berry. Apparatus for use in distributing alternating currents. 
11,364 C. H. Merz and B. Price.  Alternate-current distributing systems. 
11,568 E. A. GRAHAM,  Swi' ches for telephonic apparatus, &c. 


May 18, 1904. 

11,390 H. BRECKNELL and BRECKNELL, Munro & RodkRS. Bristol. 
Hangers for suspending overhead trolley wires or other conductors 
of current. 

12,405 C. T. PouxsronD and F. T. Love. Bristol. Automatic switch for 
the intermittent lighting of e'ectric lamps or groups of lamps.* 

11,409 H. V. Bowen and C. H. Schill. Manctester. System of regu- 
lating and varyiug speed in direct-current motors. 

11,439 D. J. O’Brisn. Appertaining to incandescent lamps (Dats applied 
for, May 25, 1903, date of application in U.S.)* 

11,443 J. Leicaton and R. HackiNc. Electric ignition for internal com- 
bustion engines. 

11,444 and 11,447 B.T.-H. Co. (G.E. Co., U. S.). Dynamo-electric machines. 

11.448 B.T.-H. Co. (G.E. Co., UV. S.). Switches. 

11,449 B.T..H. Co. (G.E. Co., U.S.). Coil winding apparatus. 

11,465 I. H. HgaxER. Electric arc lamps. 

11,470 G. J. ArkiNs. Electrodes of electrolytic apparatus and the like. 

11,471 SIEMENS BROTHERS & Co. (Siemens & Halske A.G., Germany). 
Dynamo-electric machines." 

May 19, 1904. 
Sheffield. Electric light fog signal. 
Commutator brushes. 


11,481 R. P. SKINNER. 

11,522 MORGAN CRUCIBLE Co. and C. W. SPIERS. 

11,531 B.T.-H. Co. and A. H. Cuni. Switches. 

11,532 B.T.-H. Co. (A. E. G., Germany). Prepayment meters. 

11,542 J. SAHULKA. Transforming a single-phase alternating current into 
single-phase or polyphase alternating current of lower frequency.” 

11,545 G. E. Gairre, Induction coils. 

11,568 J. HALL and A. HACKBLOCK. Switches. 

11,571 P. HENSEL (O. Rennert, | Apparatus operable by thermo- 
static instruments and the like. 

11,572 P. HEssEL (O. Rennert, ——). Thermostatic indicators. 

11,575 P. HRENSL (O. Rennert, ——-). Thermostatic indicators and in 
thermostatic systems. 

11,574 P. Hensgr (O. Rennert, ——-). 
and similar instruments, 
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May 20, 1904. 

11,525 E. Gounpina. Manchester. Knock- off finger arrangement for 
Crete slubbing intermediate and roving frames at any part of 
the lift. 

11,603 B.T..H. Co. (A.E.G., Germany). Prepayment m: chaniimn. 

11,604 L. Witson. Dynamo-electric machines. (Date applied for, June 1, 
1903, date of application in U.S.)* 

11,607 H. D. BuLLINGHaAM. Tooting. Me'hod of electromagnetic mo!or 
control to be operated from a distance. 

11,649 and 11,650 H. WiNEgLER. Arc lamps. 

11,651 A. CoLLET Portable insulated support for double wire lives. 
(Date applied for, Aug. 4, 1905, date of application in France.)* 

11,665 L. A. GrANoLr. Distributing switch chiefly designed for use in 
high-tension electric ignition gear for multiple-cylinder explosion 


engines. 
11,668 A. MuinHEAD. Telegraphy. 
May 21, 1904. 
11,695 G. A. N. Baum. Microphones. 
May 24, 1904. 


11,777 M. Lawton aud H. W. WHATSON. Birmingham. Tumbler switches. 

11,814 F. AiNswonTH. Bury. Emergency automatic cutout for overhead 
traction wires. 

11,831 and 11,822 M. von REc&kLINGHAUSEN. Gas or vapour electric 
apparatus. 

11,842 H. WRIOHT. Apparatus for lighting railway vehicles by electricity. 

11,848 W. Sanpar. Electric igniters for explosion motor-.“ 

11,857 F. Stevens. Switches.“ 

11,862 H. J. HADDAN (firm trading as Allgemeine Beleuchtungs und Heiz- 
industrie Actiengesellschaft, Germany.) Arc lamps.“ 

May 25, 1901. 

11,875 U. Horsrauy, J. CrowrHer and A. G. Brown. 
Electrical motor-starting switches. 

11,878 J.. C. Fucus. Burglar alarm. 

11,880 ALBION Motor Car Co. and T. B. Murray, 
electric generators. 

11,884 F. W. Haywarp and R. C. Fox. 
head conductora. 

11,887 J. DuapiLL. Manchester. Rotary switch for electrical conductors. 

11,890 A. J. BOWERMAN. Stereoscopes, electroscopes and the like. 

11,917 F. T. WARBURTON. Obtaining electrical energy from peat. 

11,920 C. Bruno. Manufacture of electrodes for accumulatore.* 

11,928 M. Orro. Draw. off water-tap for electric filters.“ 


Manchester. 


Glasgow. Magneto- 


Norwich. Safety device for over- 


11,930 B.T..H. Co. (G.E. Co, U.S.). Alternating-current motore. 
11,931 B.T.-H. Co. (G.E. C», U. S.). Eieetrie locomotives. 
11,932 B.T.-H. Co. (G.E. Co., U.S.). Vapour generating apparatus. 
11,933 B.T..H. Co. (G.E. C», U.S.). Rheos' ata. 
11,943 J. P. RgEs. Electric miners’ safety lamps. 

l . May 26, 1904. 
11,951 T. BLACKMORE. Birmingham. Wire-coiling tools. 


12,017 J. B. R. Swan. . Switches. . 
12,020 H. C. JENKins. Magnetic ore separators, 


May 27, 1904. 

12,056 J. Watson, Jun, Edinburgh. Electromagee's. 

12,060 Crx. FRANCAISE DE L'OZONE. Apparatus for mounting and cooling 
statical czonisers. (Date applied for, Nov. 20, 1903, date of 
application in France.)* 

12,061 Cig. FRANCAISE DE L'OzoNE. Sterilisation of water by electric 
current. (Date applied for, Nov. 20, 1903, date of application in 
France.)* 

12,076 J. H. Warp and S. H. GoLpsToNZ. Manchester. Lining and 
insulating chambers carrying switches or fuses or both. 

12,082 G. A. Nusspaum. Microphones. 

12,087 F. CONRAD. Prepayment electrical measuring instruments. (Date 
applied for, June 24, 1903, date of application iu U.S.)* 

12,097 A. d. Brows, BovgRI & Cis. Regulating apparatus for automati- 
cally maintaining accumulator charging.current constant. (Date 
applied for, June 26, 1908, date of application in Germany.)* 

12,101 J. Bonnam, H. Rennir, F. TAYLOR and K. J. HEgspERSON. Electric 


motor. 
May 28, 1904. 
12,123 F. W. Davirs. Derby. Alternating-current motors. 
12,136 T. TAYLOR. Sutton Coldfield. Welded conduit for electric wiring. 
12,160 W. CoLLINS and J. Moraan. Preventing accidents from explosion 
in mines and other places where electrical energy is employed. 
12,187 G. RITTER. Liverpool. Telephone and telegraph systems.“ 
12,188 H. Tourneur. Liverpool. Producing electric energy by direct 
util sation of chemical energy of any suitable combustible. (Date 
applied for, June 11, 1903, date of application in France.)“ 
12,191 B.T.-H. Co. and A. S. CuBITT. Controllers, switches and the like. 
12,192 B.T.-H. Co. (G.E. Co., U. S.). Brush.holdera. 
May 30, 1904. 
12,197 I. H. Davis. Birmingham. Switch for motor vehicles and the like. 
12,206 A. Regs. Richmond. Improved sparking mechanism for internal 
combustion engines. 
12,215 A. E. Nicgols and A. C. Brown. 
12,214 BRITISH PROMETHEUS Co. and H. Skipwith. Liverpool. 
cooking and heating apparatus. 
12,217 J. Munro. Croydon. Wireless signalling. 
12,245 B.T.-H. Co. and A. S. Cusirr, Switches, circuit-breakers, &c. 
12,246 and 12,248 E. A. CAROLAN (G.E. Co., U.S.). Starting flame arc 


lampe. 
12,247 E. A. CaROoLAN (G.E. Co., U. S.). Electrodes and lamps for arc 
lighting. 


gt! 


Electrical timing devices. 
Electric 
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12,267 W. J. Davy. Electrical res'stances. 
12,268 J. A. E. Martaag, Automatically putting alterrating current 
transformera in or out of circuit.” 


May 31, 1903. 
19,298 J. H. Luny and W. Harris. Bristol. 
overhead wires. 
12,521 R. W. ELov. Combined automatic sparking device and carburator.* 
12,332 A. J. DouLT (Coloman de Kandó, Hungary.) High. pres: ure motor 
connections.* 
12,555 B.T.-H. Co. (A.E.G., Germany.) High-tension switches. 
12,334 and 12,335 B.T.-H. Co. (A.E.G., Germany). Dy namo. electrie 
machines. 
12,536 B. T.-H. Co. (A. E. G., Germany). 
12,557 B.T..H. Co. (G. E. Co., U. S.). 
12, B. T.-H. Co. (G. E. Co., U.S... 
B. T.-H. Co. (G. E. Co., U.S.). 
B. T.-H. Co. and A. S. Cunt. 
12. and 12,545 J. A. H EAN v. 
12,346 A. P. Zanr. Switches. 
12,565 Sıemens BROTHERS & Co. (A. S. Clift, Germany). 
12,872 J. T. ARMSTRONG and A. OrLING. Telegraphy. 
12,373 NaLDER Bros. & THoMesoN (R. S. White, UU S.). 
demand indicator. 
12,375 G. B. BowELL. Electric clocks. 
19,576 A. H. MCNEIL and the Pearson FIRE ALAuu. Electric fire a'arms 
and thermo. indicators. 
June 1, 1904. 
Nottingham. Adjustable support for electric light 


Gripping and supporting 


Alternating-current meters. 
Thermal cut-outs. 
Switches, 
Drush-holders. 
Cut-outs, switches and the like. 
Arc lamps.* 


Telephers.* 


Maximum 


12,579 J. G. Irvine, 
fittings.“ 

12,382 H. J. TRAUrMAN N. Insulators. 

12,418 T. H. px VEU R. Coventry. Switches. 

12,423 I. KA uu. Printing telegraphs, 

12,433 B. T.-H. Co. (A. E. G, Germany). Production of insulating materials. 

12,434 I;. T.-II. Co. (A. E. G., Germany). Electricity meters. 

12.455 J. R. Spurrier. Circuit breakers. 

12,439 F. HUBBER and W. G. Hiods. Electric fire-alarms and the like.“ 

12,445 H. A. Jones, H. Parks and PRο]Nm)NIjX Dynamo Mra. Co. Drilling 
machines. 

12,449 F. Reiss and R KI EMM. Liverpool. Small motor for alternating 
current.“ 

12,455 F. C. Newton. Electric motor starting switches. 

June 2, 1904. 

12,467 VENIT YS LiMiTED and C. B. Waker. Birmingham. Electric fans. 

12,469 J. R PEN NIN G and S. H. Pexnina. Sidcup. Network distributing 
or feeder boxes for elec ric light purposes. 

12,487 H. C. P. JEAN and H. Prinsox. Loose electrical weight plug. 

12,517 V. W. DzLvz8-DRoucHTON and J. A. Col y. Induction coils. 

12,541 Count A. DE MoNTLAUR. Employment of X-rays aud cathode raya 
in chemical reactions produced by electric diacharges. (Date 
applied for, June 5, 1903, date of application in France.)* 

12,515 T. D. WnuirEBEAD. Trolleys for electrically-driven vehicles. 

12,545 A.E.G. Alternating-current meters. (Date applied for, June 2, 
1905, date of application in Germany.)* 


June 3, 1904. 

12,568 J. D. F. ANDREWs. Electricity meter. 

12,572 A. CAlR NXS. Glasgow. Manhole covers and frames. 

12,585 J.C. ANDERSON. Manchester. Ignition plugs for explosion engines." 

12,593 A. E. HUBERT and W. Epwanps. Self- locking joint for connecting 
canes or rods used for passing telephone wires and the like 
through conduits. 

12,607 E. C. H. Trrrix. Northwood. Combined electric lampholder and 
candle nozzle. 

12,015 I. Katz. Thermo-electro piles." 

12,625 B.T.-H. Co. (G.E. Co., U.S.). Electric controllers. 

12,685 W. L. Sr. J. ALTON and W. Ramsay. Separating zinc by electrolysis. 

12,643 A. MÉaRoz. Continuous-current motors for traction. (Date applied 
for, June 4, 1903, date of application in Switzerland.)* 


12,644 J. J. Bate. Liverpool. Electric conduits or the like. 
June 4, 1904. : 
12,679 H. James and A. West. Sheffield. Trolley heads for electric 


tramcara. . 
12,691 C. Turcut. Simultaneous transmission of telephonic and telegraphic 
currents over the rame line.* 
12,707 W. P. THoMPsoN (Chemisch Elektrische Fabrik Prometheus 
G. m. b. H., Germany). Production of electrical resistance bodies 
from amorphous or crystalline carbide of silicon, or boron, or of 
silicon or other like suitable materials. 


SPECIFICATIONS PUBLISHED. 
Norz.—All specifications can be obtained at the uniform price of 8d. each. 


1903. 

11,706 Jones. Switch apparatus, 
13,741 MipaLEY and WniaHT. Dynamo-electric macbinery. 
13,746 Youxa. Method for operating signals on electric rail ways. 
13,822 SigBERs. Dynamo brushes. 
14,173 Le TALL (Cooper Hewitt Electric Co.). 

circuite. 
16,634 ScHNEIDER and BEISSBARTH. Secondary batteries. 
18,253 CAROLAN (G.E. Co., U.S.). Magnetic controlling devices. 
18,255 CAROLAN (G.E. Co., U. S.). Sealing metal into glass, &c. 
18,343 CAROLAN (G.E. Co., U. S.). Electric vapour lamps. 
18,344 CaROLAN (G.E. Co., U.S.). Electric lamps. 


Breaking and controlling 
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19,366 ABEL (Siemens & Halske A.G.). Process relating to reduction of 
metallic compounds and fusing of metals in the electric furnace. 

20,858 WooLL&Y and Cooney. Fire alarm and signalling systems. 

23,173 WI. SON. Protecting devices for parallel feeders. 

26,850 FAIRWEATHER (Stromberg Carlson Telephone Mfg. Co.). 
signalling systems. 

26,851 FAIRWEATHER (Stromberg Carleon Telephone Mfg. Co.). 
telephone exchange apparatus and connection. 

27,044 HARDINOEAM (Electric Boat Co.). Submarine and submergible boata, 

27,0448 HARDINOHA (Electric Boat Co.). Steering gear for ships or 
boat». (Date applied for, Dec. 10, 1903.) 


1904. 
2,098 CoMraGNIE POUR LA FABRICATION DES COMPTEURS ET MATERIEL 
D’Usines A Gaz. Electric induction motor meters. (Date 
applied for, Feb. 26, 1903.) 
3,221 Brown and HanniE. Telegraph apparatus. 
3,692 HEI ES and Hzvzs. Electric bells or gongs. 
4,507 Eastwoop. Electric controlle:s. 
7,824 FAIRWBATBER (Benjamin Electric Mfg. Co.). 
electric lamoe. 
9,575 VEDOvELLI (nce del Castillo). 
for, Oct. 19, 1903.) 
9,647 PicHARD and MEUNIER. 
motors. 
9,950 KaANDÓ. 
motors. 
10,171 MürLLEk. Electric converters. 
10,376 JacoBSRN. Electric alarm signalling apparatus. (Date applicd for, 
May 7, 1903.) 
10,623 NicHOoLs. Automatic trolley controlling devices. 
10,646 Bourr (Entz). Controlling or regulating means for electrical 
apparatus. 
10,647 De Kanpo. Bearings for motors of electric vehicles. 
10,648 De Kanpo. Electric motor systeme. 
10,709 StocgictT. Dry cells. 
10,811 THomepson (Stewart). 
engires. 
10,858 CgREBOTANI and SILBERMANN, 
telegraphy. 
10,986 SHesHy. Printing telegraphe. 
11,868 HALL and HackBLock. Switches. 


Selective 


Cent: al 


Cluster sockets for 
Electrical resistanc s. (Date applied 
Electromagnetic ignition for explosion 


Collector rings of alternating-current generators and 


Ignition devi es for interaal combustion 


Receiving epparatus for wireless 


COMPANIES' MEETINGS AND REPORTS. 


umma S 


CHLORIDE ELECTRICAL STORAGE CO. (LTD.)— The directors’ report 
for year ended June 30 states that the trading profit was £17,510. 9s. 1d, 
After deducting directors’ and auditors’ fees (to June, 1903), debenture 
interest, deprecidtion, provision for bad debts and interim preference 
dividend, the available balance is £5,073. 14s. 4d., added to £7,312. 9s. 
from last year, making £12,386. 3s. 4d. The directors propose payment 
of the balance preference dividend and a dividend of 8 per cent. on the 
ordinary shares, tax free, requiring £4,520, and to carry forward the 
balance of £7,866. 3s. 4d. 

COMPANIA ALEMANA TRANSATLANTICA DE ELECTRICIDAD (BUENOS 
AYRES).—The report of the directors for last year states that the River 
Plate Electricity Co.'s undertaking was purchased in April last for 
£150,009, of which £2,500 was in cash and the remainder in 5 per cent. 
bonds. In June the undertaking of the Primitiva Gas & Electrie Light 
Co. was acquired on a yearly rental of £30,0C0, payable for 41 years, The 
consumption of electric energy was 17,360,170 units, against 10,281,188 
in 1902. In July, 1903, the company took over the station of the Anglo- 
Argentine ‘Tramways Co., and now supplies them with current at a fixed 
price. The number of private consumers increased from 3,861 to 7,685. 
The reconstruction for electric traction of the metropolitan tramways 
(owned by the company) is nearly completed. The disposable balance, 
after providing for interest, rental, &c., is 2,434,484.61m., from which 
1,212,839.09m. is deducted for depreciation, &c., leaving net profit 
1,221,645.42m., of which 59,172.05m. is placed to legal reserve, and after 
paying a dividend of 6 per cent. on 16,000,000m. share capital, interest 
on bonds, &c., 65,974.07m. is carried forward. 


= CONSOLIDATED ELECTRICAL CO. (LTD.)—At the meeting on Monday 
the chairman (Mr. Herbert Allen) stated that the report and accounts 
covered a period of 114 months, from the incorporation of the company 
in April, 1903, to March 31, 1904. The delay in presenting them had 
arisen in connection with stocktaking. The surplus of assets over lia- 
bilities amounted to £52,730, but, of course, the correctness of the figure 
depended largely on the valuation placed on the investments and on the 
plant, machinery and stock-in-trade. The directors were responsible for 
the valuation of the freehold and leasehold buildings, and the staff was 
responsible for the plant, machinery and stock.in.trade. Personally, he 
would rather rely upon a valuation by the staff than that of an outside 
firm. The factory results were now being carefully watched, and if they 
proved unsatisfactory the works would be closed down. He was not able 
to speak with confidence as to the future, because so much depended 
on the trade outlook, which was not very satisfactory ; indeed, it was 
becoming more and more difficult to get profitable orders in their business. 
He estimated the company’s income at £4,000 to £5,000, which would 
show a margin of profit for the preference and ordinary shareholders. 
Should the manufacturing business prove unsuccessful, the board might 
decide to wind up the company and distribute the assets amongst the 
shareholders, 


CROMPTON & CO. (LTD.)—The chairman (Mr. John Trotter) said, at 
the meeting on Monday, that it was very disappointing to the board, after 
a year of hard work, to find that they were left with a profit only suffi- 
cient to permit of the payment of a dividend of 24 per cent. In their 
3 report a hope was expressed that they had passed through the 

ad times, and that better times were in store for them. There were 
good reasons for entertaining that hope. Steps had been taken to obtain 
the best technical advice and to overbaul all the company's designs, with 
a view to cheapening and improving the output of their machines. At 
the beginning of the year they had so far proceeded with that work 
as to be in a position to sell goods at less than their previous cost 
price, and yet leave a profit. Unfortunately, every step taken to cheapen 
processes was followed by a steady drop in the market value of the 
regular goods made by electrical manufacturers, and he regretted to sa 
that that was still the tendency. The only remedy he could see for suc 
a state of affairs was the clearing out of weak houses. In these circum- 
stances every effort had been made to put their house in order, so that 
that they might not, in the end, suffer as much as others might possibly 
do. With that object they had launched an infant company—the 
Electric Supply Corp.—and an arragement had been made which he felt 
confident would prove to be mutually satisfactory. Orders put up to- 
public tender were now hardly worth having, and so the directors were 
seeking for work such as they could do for the companies affiliated with 
this company rather than tender for contracts out of which it was 
scarcely possible to make a decent profit. With regard to their interest 
in the Chelmsford Electric Lighting Co., an agreement had been arrived 
at to transfer this to the new Electric Supply Corp. The gross profit 
for the past year was £61,050, against £66,798 in the previous year. 
They had, however, turned out a larger number of machines than in 
1903, yet the net profit was only £14,584, or about £5,000 less than in 
the previous 12 months. 


ELECTRO-PEAT COAL CO. (LTD.)—AÀt the statutory meeting on Tuesday 
the chairman (the Earl of Mayo) replied to the criticisms of the company 
which have appeared in the financial press, and also dealt with the subject 
of the company’s patents. The most difficult point they had to meet (he 
said) was the question of the calorific value of the peat fuel. He and his 
fellow-directors knew nothing of those extremely technical issues. On 
that question they were in the hands of their experts, and it would be for 
the latter to explain the mistake it was asserted had been made. 

Mr. A. J. ve Hates, analytical and consulting chemist to the company, 
stated that he had received samples of peat-coal from the engineer (Mr. 
Scoones) to analyse, and that his calculation of results was based on the 
kilo and not on the pound. In answer to a request from the chairman, 
he proceeded to explain the method he had adopted in making his 
analysis, and asserted that he had only followed the usual course and was 
not responsible for deductions based on his figures. He merely experi- 
mented on certain samples sent to him, and had always been careful not 
to commit himself to any comparison of peat.coal with commercial coal. 

Mr. T. J. Scoones said when the discrepancy was first brought to his 
notice he thought a serious mistake had been committed. He had, there- 
fore, gone most carefully into the matter, and had come to the conclusion 
that they were not in such a bad way after all. The calorific power of a 
fuel was & scientific way of estimating its value, and what they really 
went upon was how did it compare with some article they were well 
acquainted with. He gave a number of reasons, based on recent investi- 
gations he had made, why it was still possible to regard peat-coal as 
having on the average a calorific value of 13,000 units. He had a firm 
belief in the possibilities of peat-fuel and he was confident the share- 
holders need not be alarmed at the mistake that had been made. 

Mr. Storey said he was not satisfied with these explanations. He con- 
sidered the prospectus was misleading on material points. He had 
applied for a large number of shares, but should certainly not pay any 
more money as matters now stood. 

Mr. J. MacanEzGoR said he thought directly they got the order to: go 
ahead everything would be found to be all right. The German syndicate 

ad placed an order for machinery with his firm. The early mashinery 
was undoubtedly a bit crade, but now they had so perfected their designs 
that the new plant would do its work thoroughly well. 


GREAT NORTHERN RAILWAY CO.-—At the meeting on Wednesday the 
chairman (Lord Allerton) said that during the past half.year they had 
expended about £70,000 on the Great Northern & City and the Great 
Northern, Brompton & Piccadilly tube railways. The estimated capital 
expenditure for the current half-year included £55,000 on the two lines 
in question. He referred to the effect of tramway 5 on their 
passenger traffic, and said they were going to have further competition, 
particularly in the London district. Eleotrio tramways were now oom- 
peting with them between Finsbury Park and Wood Green, and consider- 
able extension in that district was contemplated. Since their last meet- 
ing the Great Northern & City line had been opened, and some negotia- 
tions had been going on with regard to working arrangemente, which, it 
was hoped, would soon be completed. Good progress had been made 
with the Great Northern & Piccadilly line, and the tunnel was very nearly 
through. 

GREAT NORTHERN & CITY RAILWAY CO.—The directors’ report for 
the half-year ended June states that the receipts for the 19 weeks and 
five days to June 30 amounted to £19,354. 17s. 6d. The number of pas- 
sengers carried (excluding reason ticket holders) was 2,711,152. The 
number of season tickets in use at June 30 was 758. The working of the 
railway has been in every way satisfactory, but traffio receipts are disap- 
pointing, owing almost entirely to the fact that the negotiations with the 
Great Northern Railway for interchange of through booking facilities 
have not as yet been completed. Receipts from local traffic are steadily 
increasing, and, when the arrangements with the Great Northern Co. are 
completed, which it is hoped will be very shortly, the revenue will show 
a more satisfactory result. The station at Highbury was opened to the 
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public on June 28, and, as anticipated, has already given a considerable 
increase of traflic, although the lifts are not yet working. Although the 
successful devolopment of the traflic may take somewhat longer than was 
anticipated, the contractors are sanguine that the ultimate results of the 
railway will fully justify its construction, and in this view the board 
concur. The agreement for working the railway by the contractors for 
three years from its opening provides that S. Pearson & Son shall retain 
in respect of such working 65 per cent. of the gross receipts from all 
sources, and that the remaining 35 per cent. shall be paid over to the 
company. The contractors have guaranteed while they so work the rail- 
way & minimum interest of 4 per cent. per annum on the A shares, if the 
net receipts paid over to the company be insufficient, and also a minimum 
interest of 3 per cent. per annum on certain B shares. 


GREAT NORTHERN, PICCADILLY & BROMPTON RAILWAY CO.— The 
chairman (Sir Henry Fowler, M.P.) stated at the meeting on Tuesday 
that good progress had been made with the construction of the line, and 
all was going on satisfactorily. A dividend of 4 per cent. per annum was 
declared out of the revenue received from the Underground Electric 
Railways Co. 


LANCASHIRE & YORKSHIRE RAILWAY.CO.—The chairman (Sir George 
Armytage) referred, at the meeting on Wednesday, to the electrification 
of the Liverpool and Southport Railway. From the beginning of April to 
the present time the number of electric trains run between Liverpool and 
Southport and Liverpool ard Hall-road had been gradually increased from 
25 to 110 trains per day, and more trains were being put on to displace 
the steam trains as the machinery was handed over by the contractors. 
Considering the magnitude of the change and the new problems to be 
faced, which had not hitherto been dealt with by any other railway com- 
pany, the initial troubles had not been as great as might have been 
expected. The general public had shown its appreciation of the more 
rapid service by travelling in much greater numbers over the railway. 
The figures for the three months ending June showed that 113,000 
additional tickets had been issued, and in July there was a further 
increase of 57,000 passengers over that line. 

LIVERPOOL OVERHEAD RAILWAY CO.— At the meeting on Tuesday 
the chairman (Sir Wm. Forwood) said the contract for the construction 
of the northern extension to Seaforth station of the Lancashire & York- 
shire Railway bad been let, and it was expected that the work would be 
completed by February next. When that connection had been made the 
company would be able to run a through service in connection with the 
Lancashire & Yorkshire Railway. 


LONDON AND SOUTH WESTERN RAILWAY CO.—The chairman (Sir 
Chas. Scotter) stated at the meeting yesterday (Thursday) that the Com- 
pany had lost about £5,000 in receipts owing to the electrification of the 
tramways in the suburban districts. 


LONDON, DEPTFORD & GREENWICH TRAMWAYS CO.—The chair- 
man (Mr. Geo. Ennis) said at the meeting this week they had had a long 
contest with the London County Council extending over five years. The 
Council first offered £42,250, which would have been barely sufficient to 
discharge the mortgage bonds and debts; then the Council increased 
their offer to £54,250, but the board determined to proceed to arbitration, 
which resulted in the value of the company’s lands, buildings, works and 
plant being fixed at £91,363. They were not yet, however, quite through 
their arbitration proceedings. They claimed from the Council a further 
£22,773, the amount by which the undertaking had been enhanced by 
reason of its being freed from the liability to contribute to certain street 
widenings, which at the date of the notice to purchase the company 
would have been required to make, bad they sought powers to construct 
the tramways at the time of such notice. The arbitrator agreed to raise 
the matter in a special case, awarding the company £22,773 in the event 
of the Court’s deciding that their contention should prevail. The arbi- 
trator further directed the costs and expenses of the reference and award 
to be paid by the Council. Negotiations were pending for the sale of the 
company's unexercised powers in respect of the Creek Bridge section of 
their route. 


METROPOLITAN DISTRICT RAILWAY CO.—At the meeting on Friday 
last the chairman (Mr. R. W. Perks, M.P.) gave a sketch of the progress 
made in connection with the electrification of the company's line. Before 
they again met they would be running electrically on the greater portion 
of their line, which would not be suddenly converted to electric traction, 
but only gradually. They would instal electricity alongside of steam 
trains during the period of conversion, but by Jan. 1 they would be 
running a considerable portion of the railway by electric power, and from 
early in the year the old District Railway would be transformed and be 
wearing its completely new garb. They expected, as a result of the con- 
version, an enormously increased traffic. He had been looking into the 
figures of the Manhattan Railway, New York, to see what the effect of 
conversion from steam to electricity was there. That line was 36 miles 
in length, but was an overhead railway working under conditions far 
more attractive than those of the District Railway. The result of con- 
version had been amazing. In 1900 the company earned £1,800,000 
gross, its working expenses being 60 per cent. In 1903 its earnings rose, 
under electric traction, to £2,400,000, and the working expenses had 
fallen to 45 per cent. It carried 320,000,000 people for the year, against 
200,000,000, practically at no increased cost. If those results, or any- 
thing approaching them, could be accomplished on the District, the 
shareholders' prospects were brighter than they had been in the whole 
of the company's history. 1,000 people were employed at night upon 
the conversion, and the work was done under cireumstances of great 
difficulty. Their electrical engineer (Mr. J. R. Chapman) told him 
that the great Chelsea generating station, which would cost ultimately 
£1,400,000, was completed, that 16 boilers had been under steam, and that 
the remaining 48 boilers were rapidly approaching completion, Every- 


thing, in fact, at that station was complete and ready for working, except 
the turbo-generators, which were already overdue, and were being made 
at the Westinghouse Co.'s works at Old Trafford. 72 miles of cables 
had been laid under the streets from Lots-road to Earl's Court, whence 
they were distributed all over the railway. They had completely finished 
many of their sub-stations, Whitechapel, Earl's Court, Ravenscourt 
Park, Mill Hill Park, Hounslow, Sudbury and Putney. At the Mansion 
House their sub-station was practically ready, as the machinery would 
be there in September. At Charing Cross the sub-station would be 
finished in about six weeks, as would the sub-stations at Victoria 
and South Kensington. West of the Mansion House they had laid 
7,500 tons of conductor rails over 18 miles of track. They had laid 
86 miles of cable ducts in their permanent way and 23 miles beneath their 
station platforms. They had laid 68 miles of high-tension three-phase 
cable. Their signal system was practically complete, except upon the 
eastern joint lines. At Mill Hill Park the great car sheds, which were 
costing nearly £70,000 to build, and covered an area of 4 acres, would be 
finished by October. As to rolling stock, the Underground Electric Rail. 
way Co. of London had placed contracts for 420 cars, delivery of which 
would commence in October, and a large portion of the stock would be 
ready for service at the close of the year. For 280 of their 420 cars 
(40 trains) orders had been placed on the Continent, as the tenders of the 
English car builders were 30 to 40 per cent. above those of the Continental 
car builders on exactly the same specification and for identically 
the same article. The Underground Co. (continued Mr. Perks) had used 
their utmost endeavours to persuade English car builders to reduce their 
price, but without effect, but no sooner was this order for 40 cars placed on 
the Continent than the English car builders reduced their figure to the same 
standard as their Continental competitors, and the remaining 20 trains 
of 140 cars were taken at the same price, practically, as the foreign 
builders had quoted. He could not say which branch of the railway they 
would first work electrically. Under their new act they had authority, 
and they had instituted certain zone rates governing by a uniform charge 
long lengths of their railway. For example, the rate from Hammersmith 
to Aldgate East, and any station on that section, be the distance long or 
short, would be a uniform rate of 2d. When passengers travelled beyond 
Hammersmith the rate from that station to Hounslow or to Ealing would 
be a further 2d. The rate from Ealing to the City would be 3d., and the 
same from Putney to the City. He had always advocated and was still in 
favour of a uniform rate over the whole of the railway, and if this were 
his own property, and he bad to administer it as a private concern, he 
would not hesitate to impose a uniform rate of 2d. for long or short dis- 
tances. He then referred to the opposition of the London County 
Council, and said that, with the exception of the engineering department 
of the Council, there was no department with which the railways had 
come into contact where they had not been met by a persistent and some- 
times childish obstruction and opposition. That had not, however, been the 
case, with onesingle exception, with the borough councils of London, from 
which they had received adequate and reasonable consideration for any 
project submitted. They were doing their best to abolish through book- 
ings, having given notice to all railway companies with which they had 
dealings to abolish through bookings wherever they had the right to give 
such notice. They were anxious to make their railway a self-contained 
railway, without any intricate arrangements with neighbouring lines. 
With regard to season tickets, they had decided nothing definitely, but he 
thought the existing system could be easily supplanted by the issue of 
books of tickets, such as were now in use on some of our English railways, 
and which were universally used upon American electrical lines. 


MIDLAND RAILWAY CO.—The chairman (Sir Ernest Paget) announced, 
at the meeting on Friday, that there had been a decrease of 405,000 in the 
number of passengers carried in suburban districts where electric tram- 
ways existed. Resolutions were passed authorising the creation and issue 
of new capital stock under the Burton and Ashby Light (Electric) Rail- 
way Order, 1903, and authorising the directors to exercise the borrowing 
powers conierred under it. 


NORTH-EASTERN RAILWAY CO.—In referring to the electrification of 
the Newcastle-on-Tyne suburban lines the chairman (Viscount Ridley) 
stated, at the meeting on Friday, that from the point of view of traffic 
the service had been very satisfactory, but, of course, the great novelty 
of the system had caused them to be beset with many difficulties which, 
though he was glad to say they were surmounting gradually, still were 
somewhat real difficulties—difficulties both as to the safety of their work- 
men and the public and passengers, and the convenience of passengers 
upon the line. In these matters they had been fortunate in their advisers. 
They had no reason to be dissatisfied with the progress made, and there 
was a feeling that in these difficult circumstances they had given a very 
much improved service in that part of their system. As regarded the 
point of view of profit or loss, it was very early to speak. It was imposst- 
ble to have accurate figures, but 53.402 train-miles were run in the half- 
year at an expenditure of £4,911. A good deal of that expenditure 
included experimental running, both for the satisfaction of their own 
officers and for the education of those who were to be in charge of the 
trains. The capital expended in the conversion of the line was £186,000. 
As to the passengers carried he might take the week ending July 11, 1903, 
and the week ending July 9, 1904, and making allowances for the ict 
that one might be a fine week and the other a wet week the number 5 
bookings between the stations affected by the electrification had ineren e 
by 25 per cent., and the money by 22 per cent. In the week endie 
July 18, 1903, and the week ending July 16, 1904, the number of 11 0 
ings from those stations to and from Newcastle had been increased y 
31 per cent., and in money by 36 per cent. They were considering Sue 
carefully all the plans that could be thought of by electrical experts or 
avoiding the danger of the live rail, as well as for promoting the con 
venience of passengers. 
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TYNESIDE TRAMWAYS AND TRAMROADS CO.—The chairman (Lord 
Armstrong) stated at the meeting on Monday that the surplus of receipts 
over expenses for the last six months had been £1,455, and a dividend 
at the rate of 2 per cent. per annum, similar to that of the corresponding 
period of last year, was declared. The chief event had been the fight 
with Newcastle Corporation for running powers, and that had caused the 
directors great anxiety and trouble. The directors were convinced that 
an equitable arrangement would yield profit to all parties, but negotia- 
tions they had twice entered into with Newcastle Corporation having 
been broken off, their only recourse had been to appeal to Parliament. 
The arrangement come to was a reasonable one. All the junctions had 
been made, and there would now be little delay in starting the new 
service. So far as could be seen up to the present, the electrification of 
the North-Eastern Co.’s system had had no effect on their receipts. 


WATERLOO & CITY RAILWAY CO.— At the meeting yesterday (Thurs- 
day) the chairman (Sir Charles Scotter) said that the working expenses 
for the past half-year came out at 47:55 per cent., against 46 per cent. a 
year ago, the increase being entirely due to an unfortunate accident to a 
passenger who met with a serious injury whilst alighting from a train. 


ey 


NEW COMPANIES, STATUTORY RETURNS, LIENS. 
REGISTERED, &c. 


— — 


NEW COMPANIES. 


IMPERIAL ENGINEERING SUPPLIES CO. (LTD.) (81,710.)— Reg. July 29 
capital £1,500 in £1 shares, to carry on the business of suppliers of elec- 
trical and engineering fittings and accessories, contractors for the supply 
of electric light and power, electrical and mechanical engineers, electri- 
cians, &c. 

ELECTRICAL FITTINGS CO. (LTD.) (81,756.)—Reg. Aug. 5. capital 
£15,000 in £1 shares, to acquire business of Electrical Fittings Co., carried 
on by A. E. Parker, and to carry on business of electricians, mechanical 
engineers, suppliers of electricity, manufacturers of and dealers in 
apparatus and things capable of being used in connection with the genera- 
ton, distribution, supply and employment of electricity, &c. First 
directors are A. E. Parker, R. Holmes and W. R. Portch. Reg. office, 38, 
Conduit-street, W. 


STATUTORY RETURNS. 


NEW CENTURY ARC LIGHT OO. (LTD.)—Tbe return to May 20 gives 
capital as £30,000 in £1 shares (25,000 ordinary and 5,000 preference), of 
which 14,306 ordinary and 5,000 preference shares have been taken up. 
£1 per share called up on 2,506 ordinary, and £2,506 has been received. 
£16,800 is considered as paid on 11,800 ordinary and 5,000 preference. 
Mortgages and charges £7,500. 


MORTGAGES AND CHARGES. 

ELECTRIC SUPPLY CORP. (LTD.)—A trust deed, dated July 18, 1904, to 
secure £50,000 debenture stock has been registered. Property charged, 
company's undertaking and property, present and future, including 
uncalled capital. Trustees, C. F. Tufnell and J. G. B. Stone. 

YORKSHIRE ELECTRIC TRAMWAYS CONSTRUCTION SYNDICATE (LTD.) 
A debenture, dated July 22, 1904, to secure £70,000 has been registered. 
Property charged, company’s undertaking and property, present and 
future, including uncalled capital as first floating security. Holder H. S. 
Leon. 


CITY NOTES. 


—— 


MEMORANDA.—Bank rate 3 per cent. (since April 21, 1904). Price of 
silver 261 id. per oz. (Aug. 11). Consols 88—88} for money, 881 — 884 
for account; 24 per cent. annuities 87—87}. Consols Pay Day, Sept. 1; 
Stocks and Shares Continuation Days, Aug. 29 and Sept. 13; Ticket 
Days, Aug. 11 and 30; Pay Days, Aug. 12 and 21; Mining Share Carry- 
over Days, Aug. 26 and Sept. 12. 


BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.) — An interim dividend 
at the rate of 84 per cent. per annum has been declared for the half-year 
ended June 30. 

CHANGE OF TITLE.—The title of the Blackheath & Greenwich District 
Electric Light Co. (Ltd.) has been altered to the South Metropolitan 
Electric Light & Power Co. (Ltd.). 


EDWARDS’ AIR PUMP SYND. (LTD.) -An interim dividend for the half- 
year ended June 30 at therate of 10 per cent. per annum is declared. 


NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.) An interim 
dividend has been declared at the rate of 44 per cent. per annum on the 
ordinary shares for the half-year ended June 30. 

NORTH LONDON RAILWAY CO.—The directors (in the report to 
June 30) attribute the decrease in the passenger traffic partly to the 
competition of the Great Northern & City Railway. 

RAND CENTRAL ELECTRIC WORKS (LTD.)—During July 887,050 units 
of electrical energy were generated, yielding gross revenue of £8,850, com- 
pared with 727,715 units and £6.200 in the corresponding month last 
year. 

STOCK EXCHANGE NOTICE. — The Stock Exchange committee have 
ordered £50,000 5 per cent. debenture stock of the Madras Electric 
Tramways (19075, Ltd., to be quoted. 


WEDNESBURY.—The General Purposes committee report that until the 
questions between the South Staffordshire Tramways (Lessee) Co. and 
the South Staffordshire Tramways Co. are disposed of there is little 
likelihood of the electrification of the steam tramways in the district. 


ELECTRIO TRAMW AY AND RAILWAY TRAFFIO RECEIPTS. 


2 
| Week | Ine, AGGREGATE, 
HM enced i ue No. of Inc, 
: or 
| 2 — weeks. Amount. Dec. (a) 
£ £ £ 
Aberdeen Corporaticn . .. Aug. 6 1,€64| + £861! 10 14,756 + 3,110 
Aird e 99300000900» 90 09:00 QO* 8509 uly 29 197 dd d 25 4,941 sas 
Ayr Corporation. . .. Aug. 6 449 | - 15 | 12 5011 + 84 
Barnsle7 . . . . 4 . July 29 118 - 24 80 4.999 — 863 
Berrow OO: %% % %% 99* es 002 BO: O0 See 99 29 290 ee 25 4,428 . 
Bath Electric Trams, Ltd.! Aug. 8 1,150 M 81 19,069 " 
Bexley District Council. 55 is s is eae s 
Birkenhead % %% %%% 09000200. eee 757 7 1.227 + 1 eve wae | ee 
Birmingham Corporaticn...| „ 6 865 js $18 5,529 927 
Birmingham Tro mways Co. , 6 6,222 | + 650 5 28,779 + 92,584 
Blackburn Corporation.... „ 5 1,012 | + 178 19 18,646 + 1,767 
Blackpool Corporation... „ 4 2.871 + 798 18 20,150 + 2,808 
Blackpool and Fleetwocd... „ 6 2251 | + 109 6 7,214 — 41 
Blackp'l, St. Anne'e&KLytham „ 4, 1,127' + 177 40 12.682 + 6,201 
Bolton Corporation.... „„ 7 1,981 | + 48 | 19 £5,888 [+ 201 
Bournemouth Corporation.. m 2 1,718 | + 19 | 118 £0,571 + 1,02 
Bradford Corporation .. Abg. 8 | 5999 f 1031) 1s | £6,798 + 15,017 
Brighton Corporation... , 7 2,211 + 489 | 18 19,770 ＋ 1,682 
Brisbane Tramways ......... 151 iis - jn sti 
Bristol Trams & Carriage... 5 7,008 | + 895 | 11 61,049 |- £6 
Buenos Ayres & Belgranc. July 10 | 8477| + 409 12 29.888 i+ 1,918 
Burnley Corporation......... Aug. 6 1,0044 | + 142] 19 20,088 | + 4,648 
Burton Corporation.... „„ 7 EC6 | + 14/418 e744 | „ 
Calcutta Tramways Co. ... „ 6 |R87,882 | + &8,662 6 174,311 + 20, 415 
Camborne-Redru tn.... , 8 1 — 8| 14 1699 - 101 
Cardiff Corporation. 39 6, 2818} + 216 18 £9 0:5 ‘+ 1,162 
Carlisle Tramways Co....... » 6 251 | + 11 81 6,195 + £09 
Central London Railway ..| „ 6| 5666] - 449 5 30,284 - 1,670 
Chatham & Dist. Lt. Bys...| „ 4 862 + 47 | 81 18,186 + 9,999 
City & South London Rly... , 7) 2,942; - 111 6 14.001 — 810 
Cork Electrie Trams Co. ... n 4 555 | - 416) 931 14,283 - 1,781 
Darwen Corporation » 6 180 | + 8| 18 4,247 - 97 
DI 5 e yd uos e - — ses | is 
evouport t. Trams... July £65 43] 80 7 
Dover Corporation .. Aug. 6 87v I 29| 19 pos S 190 
Dublin & Lucan Kail way... $$ 5 177 | + 45 5 788 |+ 109 
Dublin Southern District...) „ 5| 1,668| + 189 
Dublin United. . . . . „ 5 4.790 + 317 } 5 29,118 - 3967 
Dudley—Stourbridge.........| July 29 | 990 | + 81| 30 65,269 + 993 
Dundee Corporation ......... Aug. 3 876 | + 4 5 4,425 j+ 18 
East Ham Oouncil...........; p» 6 995 | + 6 18 14,891 + 1,296 
Gateshead & Dist. Trams. . July 29 | 548 — 8| 30 | 96,90 + 1.562 
Glasgow Corporation. Aug. 6 14,901 | + 1.804 +10 138,432 + 4,696 
OBSOD... VES EU EU: — was dd D xis si | eee 
Gravesend—Northfleet......| July 29 | 7291 | + 26 80 | 7:50 + "en 
Gt. Northern & City Rly...| Aug. 6 991 i» 95 23,199 
Greenock & Port Glasgow.. July 29 | 80 | + 23 | 80 16,802 + 726 
1 101 ration ......... is | m ane vis i | 
artlepool Tremways ...... "m 839 1 ; 
Hudderfeld. ien Bde avs „% ᷑ Cartas xe. „„ 
rpor ation . At 6| 2,588 4€ 92 . ` 
1 vir rict Council ...... pia | T P ee nae er p Mee 
eston Corporaticn......... ; 3 207 | - 4 7 
Ipswich Corporation. T 6 832 a : 18 9•704 a 
Isle of Thanet Co. . ..... „ 6 2, + 51 445 23.124 - 66 
Kidderminster & District. July 29 145 | + 8' 30 3.79 - c6 
Kirkcaldy corporation .] Aug. 8 240 — 82 31 7,099 — 
Lanarkshire Trams Co. .. „ 4 GOl+ 7 31 | 055 9 2 
Leeds Corporation... ......... » 6 7,909 | + 1,245 | 20 113,902 + 17,883 
"inia 1 fan as „ 6 2,087 T "T ; 
verpool Corporation ...... July 80, 10,958 | + 258 31 8,847 
„Liverpool Overhead Rly. ...| Aug. 7 | 468 | — 199 16 0 857 T d 
London County Council . July 30 138,708 + 4084 818 2189:6 ‘+ 41,95 
Lowestoft ... . Aug. 6 499 ' + 40 2 80 + 59 
Manchester Corporation ... "u 6 13,820 4+ 671 18 220,811 |+ 8,123 
Mersey Railway n 6 | 1.484 - 23 5 7,827 + 428 
Merthiỹ rr: seeiis July 29 202 + 4 30 : + 147 
Middleton . . ...... .. . . . » 29! 970 — 2 30 9,702 + 144 
Nelson Corporation ......... Aug. 9 128 | 4- 81 19 2,249 -+ 887 
Newcastle-on-Tyne Coi p... „ 6, 3,965 + 214 5 19,066 + 1,€04 
Newport (Mon.)) » 6 777 + 60 18 9,763 + 1,956 
Oldham, Ashton & Hyde... July 29 679 | + 1! 30 | 16319 - 772 
Ferd „ mE sn 85 va 
Perth (W. A.) Elec. Trams.,| Any. 5 — 1,941 61 31 4 1 
Peterborough ........... 5 July 29 170 M 4 | 20 4418 [t 9122 
Poole and District............ „ 29 328 + 1 80 8.570 + 6 
. Corporation TUR. a | 8841! + 822 118 39,195 + 98,620 
0 S u 9 1.74 5 
Reading Corporation A M WT p ds | pid M s 
Rochdale Corporation d "NE 
Rothesay .......... eesenee| n 2 8 17 to | 1046 - 94 
Salford Corporation . .... Aug. 8 4,242 | + 176 19 77,881 + 6.035 
Sbeerness . M Juiy 97 | so - 8 50 1.763 — 417 
Sheffield Corporation Aug. 7! 95,29 | - ((O 519 | 91,271 ‘+ 2,244 
Bouthsmpton Corporation m" Ne oues wd in or si | te 
Southend Corporation ...... no 8 | t05 + 146 18 6,981 + 854 
Southport Tramways ...... July 29 409 | + 51 830 9,437 1+ 542 
8. Staffordshire Trams. .. „, 29 726 | . 948 30 28,065 |- 2.568 
Stockport Corporation dence Aug, 5 t06 + t94 18 11314 + 4,977 
Sunderland Corporation ... 141 7 1.78906 69 18 24,80 l+ 646 
Swansea Tramm July 29 599 + HM] g 16,011 ＋ 973 
Taunton Trams. .. . . „ 24 64 - 6 ?0 1615 — 106 
Tynemouth and District.. , 29 377 57 w 8472 |- 471 
Tyneside Trams Co. . . | Aus, 3 628 + 46 sl 11,491 |-+ 2,095 
Wallasey District Council... ,, 6 1.100 4 52 $18 14607 + 5876 
Walsall „ 6 651 , 31 15,7 
Warrington Corporation... EN 4 380 + 22 | 18 5,599 + 172 
West Ham Corporation ..| 4, „ 1472 : 98 10,178 
eaton-super-Mare ......... July 27 242 13 : 279 . 
Wigan Corporation ......... ! A T * 985 E p X os 
Wolverhampton District...’ „ 29. 398! - " 2 30 , 11406 ͤ— 194 
Worcester EE tol + 204 25 7.675 + 3,474 
Wrexham................ ess „ 209 13 - 85 80 3819 - 419 
Yorkshire Woollen District, . 29 76. -- 209 go 17.828 + 7,600 
(a) These comparisons are with the corresponding period last year. 
* Partly electrical, + Minus 8 days t Minus 2days. J Plus 8 days. § Plus 9 days, 
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= z Price BUSIN à 
AE mium ME „r J J mates wu | Euf ers Ferse 
Aug. 10. AUG. 10 Au hd DUE. EE 
E S . 10. ug. 10. a n AUG. 10 
ELECTRIC RAILWAYS, TRAMWAYS,&0. 2 s. d. -— | | ELECTRICITY SUPPLY. | ea — >w- 
| yg | Anglo-Argentine Ordinary Shares .. | 6—6 `. April, Oet 65| 6 1| .. | Blackheath & Gr'nwich.Dist,Ord.(Lp)| — i—i ds i gas 
5) 26 | Do. E% Cum. Pref. n.s... ien 5à—58 |413 0| — .. Esi) f} || 1) 0/8%| Do. 7% Cum. Pref. . . . .. Disi = 3d mes 
St. 6% | Do. Permanent 6% Deb. Stock ....... .| 197 —141| 4 5 0 „ [88 | .. st.. Do. 43 18t Db. Stk. Prv.Cis.(rd.&con.) 102 —106 | 4 6 3 — à "e 
* 67 Auckland Elec. Trams 5% | "es. ied 98 —100 5 0 0 — 94 | 99 | 1016/0 | Bournemouth & Poole Elec. Sup. Ord.| 114-124) 6 8 0 ds à ví 
10 5/0 Barcelona ens ore. —« ets 3 0 9 ei e| «+ || 10 4/6 | Do. 43 per Cent. Cum. Pref . ..... „ 941—105 | 4 5 9 a : ds 
St. 447 Do. 57 Cum — serres at ae : 1 0 aa ` .. li 10| 6/0 | Do. 6% Cum. Second Pref. . . . 104—114 5 4 4 $4 ; ae 
100| 5 AN i Deb. Block (red.) etn mene 8 ES » eo. LISE | z] Do. per Cent. Deb. Stock (red.) . 102 —105| 4 6 8 à : 
1 e 22 per Cent. ee a eee ae a‘ és T 5| .. | Bromley (Kent) El. Lt. & Power Shares 54-6 es S 
1 2 5 lec. Trams Pref. Ord..... — 4-33 T T ..| «- st. 44% | Do. Do. lstDebs| 100 —108 4 7 5 $ 
1 * E o, 57 Cum. Pref. ...... BROR : : e» » ie] ws 5 5/6 Brompton & Kensington Elec. pore. 1 n 4 811 à 
5| 9/6 3 Electric Trams. Invest. Ord. = Pia T .. | «+ [| 6] 8/6 | Do. 7 per Cent. Pref. . . . eese | 104—102 | 8 5 1 | Mar, Sept 
Bt. 4Y| Do 5 per Cont. Cum. Pref. eoe] Sa | ag. 8 " aa. se 5| 4/0 | Calcutta Electric Supply Ord. ........ 74-73 | 410 5 1 
10 8% 8 ee per Cent. — Minds 8 . Brae ae » 97 | .. [st. 4% | Central] Elec. Sup.Co.4%Guar.Db.Stock| 106 — 109 | 8 18 11 - 
19 42 De. P iege ys and C em . | 105—101 12 Feb, Aug | . i 5 8 Cross & Strand Electric Sup..| 74-8 5 0 0 Feb, Aug 
Bt. 4% ber Gent. Debe . . .. | 107 —108 | 8 18 4 | Feb, A "E T De Oe Uniseks nnn 
Bt. 62 British lumbia Elec. Riwy. Def. . 90 —102 5 1777 5 „II nderiaking 4% Öm. Pref. ae ES E 
Rr 5 e L ee ee 2 =n 3 e Deb. Stock (red). ener 102 —104 | 8 17 0 E 
40 457 ee A N A E id 108—105 | 4 6 2 bs i às 5 8/6 „Chelsea Electric Su ply 8 4 2 2 March 
100 4 = $ per Cen o cet e 994 0 és P st, | 44% Do. 43 per Cent. Deb. Stock 25 Pe 100 io 4 2 6 |Jn, Dec 
10| 6/0 | British Electro Traction Ord............| 83-9} |6 9 9 iP 51-338 2 ao | Du. Oper Om. Ox PNE coe] MC la € OTe eb, Aug 
ae 9/0 | Do. 6 per Cent, Cum. Pref. 5 10j—11; | 5 6 7 | Feb, Aug 11) 11 5 57 |" Do. 5 per Cent. Deb Diea reis Stl A eas aa 8 
b e eo ain resi eni hr Pet T ud E „ lle] |1178 st. 44% | Do. 44% and Deb. Stock (red.) . .. | 102 —105 4 5 9 * 
5 3/0 | Buc I per 8 l T 964 | .. || 10| 4/0 | County of London Elec. Supply Ord... 741-8) |414 8 * 
5 8/0 De. 6 28 — ‘ca Gum. Prei *** . I EM m Pye 3,1, 10 6/0 Do. 6 per Cent. Cum. Pret...... 11 —12 | 5 0 0 | Mar, Sept 
UE SA per Cent. 1 "s oo | oo WM BE. ni Do. 447 Deb. Stock (all paid) (red.) 105 —108 |4 3 6 sA 
Bt.| BY . 13 "M 5 Js 5 9.1 i .. | St. 442 | Do. Second Deb. Stock Prov. Certs. 100 —103 | 4 8 0 7 
St. 57 le Aud Deb. Stok Bian Gaia m eo : 3 8 à 2| st. 57 | Elec. Ltg. & Trac. Co. (f Aust. 5% Debs. 88 —93 | 5 7 6 — 
6 35 C A d M ov my 4 : - $n TREE 5| 3,6 | Folkestone Electricity Supply Co. Ord. 53—€} |4 8 0 = 
i ea a A EER E fim) AR) Dee dae De a e ea ier e E e 
1 6 Cape Electric Tram Shares ............ | 192 5 0 0 2 i A 16 5.0 Hove Electric Ligh tin, oie . 7835 5 0 0 * 
Bt.| 4% | Central London Ordinary Stock . user] 89 —91 | 4 S 0 | June, Dec eof | 98° II sel 44% | Lor . Elec Lt. limon c om Fa ee : 
81 42 Do. 5 ye DT og BROOKE eese 5 — ey : 25 TH se l| .. | Kalgoorlie Elec. Power &Ltg. 6%CmPrf.| 33-35 5 1 
100 4% | Do. 4 per Cent. Debs... . . . . 106 —109 | 818 5 o Lo: | = ff 5| 50 | Kenstngtn & Knghtsbdge Ord........ 12 —13 | 419 4 8 
Nr 4-6 |890| LL [|-« „) ĩðͥVU“% Co dida eee 
100 4% | Do. 4 per Cent. 1st Mort. Debs. ...... 98 —101 | 3 19 2 x 9 S Co. (Joint Station) 4% Deb. Stck. 2 102 —105 | 8 16 6 
St. 2% | City and South London Rly. Con. * 44 —46 4 17 10 Feb, Aug | 474 | 45 8| London Electric Supply Ord. ..........- 11—1j .. 
8. 5% | Do, 6 per Cent. Perp. Pref. (1891) .. 128 —126 | 4 0 0 Feb, Aung -- || 6| 8/0 | Do. 6 per Cent. Pref. ben, B-—ti | 5 9 1 d: 
RC 97 Do. (1800) ». RR | 120 -133 ^ 22 5 zu rsst fé. 1% pe: 4 per Cent. 1st Mort. Deb, 94 — 7 |4 211 Mx, In, 8, 
Bt. 47 | Do. 4 per Cent. 7 Debs . . . 105 —108 3 14 9 | May No ..| .. | 15 28 Po. 4] “= Cent cur 5 e y^ ~ 16) | 5 12 1 | April, Oct 
Bt. 6% | Colombo Trams&Ltg.6% 1st Mt.Db.(rd i.) 100 —108 | 4 17 10 | [8t | 44%] Do. í] ver Cent.Deb. ea 18—12 | 4 0 4 | Ja, Dee.) 
jo ee. | NP Dollar mrana, CUM) Tais i u .. „ st. 84% | Do. 3} per Cent. Mrt. Db. Stock (reg s6 -99 |310 6| . 
10 1/83 | Gt, Northern & City iis ei öra G — 8 err ORE. cec] tk cae V4 9 e 
= Z = hea) Mes | 6, B ONE. de dues 4-15 |4 0 0 | March... 
1 GE Haribon, — — S na 100] 4% | Do. 4 per Cent. tat Mt. Debs. . 100 —103 | 3 18 8 S 
10| 10% |t Imperial Tramways Ord .. . . . . 194 —t 417 7 Mar, Sept 88 Bt. 47 Do. 4% Deb. Stock 55 33 4 : : March 
de] 0A, [E Doi: 6 pef int Bagh tesrtiipsonsners M4 Mi 2 Mar, x | e J| i] , | Band Electric............ RSCTA NG RES x 
r M4 |e BO |TT] | 7 0| GF | st, James 4 Pall Mall Hise. Ord......| 1 —15 |416 8| Feb, Aug 
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THE seventy-fourth meeting of the British Association was 
inaugurated at Cambridge on Wednesday with the delivery 
by the Right Hon. A. J. BALFOUR of his presidential address. 
Though the Corn Exchange, the scene of the ceremony, is a 
large hall accommodating about 2,000 people, several hundreds 
of disappointed members who had arrived during the past few 
days were unable to obtain admission. This year’s meeting 
boasts, in fact, a record attendance, the total of members and 
associates up to noon yesterday reaching the unprecedented 
figure of 2,700. The personality of the President, the con- 
vergence towards the University of former students, and the 
nearness of Cambridge to the metropolis have joined in 
producing this result. Perhaps this figure will not be surpassed 
till the authorities bethink themselves of holding for once the 
annual meeting in London. 


Tun last Cambridge meeting was in 1862, when the Rev. 
Rost. WILLIS was President. A glance at the report of that 
year's doings, and at the names of the men who figured in its 
transactions, gives an impression more vivid than does the 
mere date of the distance in time, as measured by scientific 


achievement, between that meeting and this, In the sections 
of mathematics and physics and mechanical science electrical 
matters had but slight attention, and were touched upon in a 
manner which now reads as almost archaic. The presidential 
address in the mechanical section was, in fact, a long note of 
exclamation at the recent application of steam to quick loco- 
motion, and at the success of WHITWORTH's rifled gun in pene- 
trating 4in. of wrought-iron armour-plate. The names which 
stand out most prominently (“there were giants in the 
earth in those days”) are STOKES, HAMILTON, CAYLEY, 
FAIRBAIRN, JOHN Scorr RUSSELL, WHITWORTH, WHEAT- 
STONE and RANKINE. 


Mr. BALFOUR showed, however, within the first few minutes 
of his address, that he believes we have at the present moment 
giants at Cambridge ; ** men of renown,” who, with the Caven- 
dish laboratory as their base, are making this particular epoch 
as illustrious as any in the history of science. No doubt this 
commendatory allusion to the work of the savants of the great 
University was in part but a compliment to the place of 
meeting, and in part the result of the natural bias of the 
speaker in favour of his alma mater ; but it strikes the key- 
note to the whole of the address. The address was, in 
fact, an epic telling of the great deeds of our English 
heroes in the field of intra-atomic physics. It is, in itself, 
however, one of the most lucid expositions, and quite the 
broadest as well as most eloquent survey, of the electrical 
theory of matter in its general issues that has yet been given. 
And delivered in so impressive a manner by such a personage 
as is its author, it could not fail to imprint on the mind of every 
hearer—and most of all such as are interested only in sciences 
other than physies—a sense that the hypothesis in question 
is intellectually of wider interest and importance than any 
scientific theory brought forth since the momentous birth of 


the Darwinian theory. 
—— 


But, as was perhaps to be expected, it was in his discussion 
of the relations between the new physics and philosophy that 
the President was most original most monitive. Here much 
of what he expressed of the connection between the two 
subjects of study and of the legitimate bearing of philosophy 
on physics must have found a ready echo in the mind of every 
physicist who has endeavoured to tread, even for but a little 
distance, the vast mazes of philosophy. The lesson is, put 
crudely, that the man of science, in developing his science, may 
and must ignore all question of the reality of the external 


698 


THE ELECTRICIAN, AUGUST 19, 1904. 


world. Mr. BALFOUR raised another point, which amounts to 
the old question : Are we capable of knowing the truth regard- 
ing matter ? Our intellectual machinery has been evolved along 
with our modes of sense-perception and, therefore, may be as 
far from understanding the truth as our sense-perceptions are 


known to be from perceiving things as they are—from feeling 


heat, for example, as molecular motion, matter as congeries of 


electrons. An analogy occurs to us which will help the 
plain man to appreciate Mr. BALFOUR'S point, an analogy 
which is, we admit, so rough-hewn, that its perpetration is 
searcely pardonable. Let the intellect be represented by, say, 
a planing machine with a bed of unknown imperfections. A 
theory or conception might then be likened to a piece of work 
turned out by the machine. The two creations here parallelled 
might each fulfil many functions very excellently though still 
far from “ truth." The “truth” of the products of the machine 
might be estimated, however, by a proper series of comparisons 
among themselves. To devise methods of testing the products 
of the intellect is equally desirable; but, in the words of Mr. 


BALFOUR, philosophy, not science, must undertake the task. 


— — 


THE addresses by the sectional presidents were delivered 
yesterday morning; those of Section A (Mathematics and 
Physics) and G (Engineering) following one another so that 
members interested in the work of both sections could attend 
both. The Hon. C. A. PARSONS’ presidential address to 
Section G is a plea for better treatment of the British inven- 
tor. Complaint is made that the Patent Office does not 
render that amount of assistance to would-be patentees that it 
ought to, and that foreigu patent offices are far more obliging 
in this respect. Certainly, if there is à man in this country 
who has had unfortunate experience as an inventor that 
man is the Preaident of Section G. For years he has laboured 
at his steam turbine in most discouraging circumstances, and 
now that the value of the invention is realised, his patent, 
although specially extended some years ago, has expired, 
leaving the field open to competitors. Admittedly there 
is room for improvement in the ways and means of pro- 
curing and maintaining patents, but we venture to think that 
it would be almost impossible to give effect to Mr. PARSONS’ 
suggestion, that the conditions under which patents are granted 
should be analogous to those governing the formation of gas, 
electric light and other companies. Such undertakings have a 
certain monopoly, it is true, but that monopoly is limited, and 
in many instances there is competition in the sale of the same 
commodity, whereas a patentee enjoys exclusive right of manu- 
facture and sale. Nevertheless, we are entirely in agreement 
with Mr. PARSONS that invention should be stimulated as much 
as possible by adequate protection; and that when the com- 
mercial development of an invention is likely to require some 
considerable time, it would be highly desirable that this should 
be taken into account in granting the patent, if the practical 
difficulties in the way of such a system are not insuperable. 
Mr. BALFOUR proposed the customary vote of thanks, and 
expressed his opinion that effective legislative action to remedy 
inventor's grievances would never be taken till harmonious 
international movement in the question came about. Mr. 


BALFOUR’S announcement that the German Society of Engi- 


neers had, at their recent Frankfort meeting, awarded the 
Grashof gold medal to Mr. Parsons, and that Prof. SCHROTER, 
of Munich, was there to present it, caused great enthusiasm. 

AN abstract of Mr. PARSONs’ address will be found in this 
issue, and also the first part (slightly abridged) of Prof. 
HORACE LAMP's address to Section A. 


— —ẽ 


THE annual report of the chief engineer to the Engine 
Boiler and Employers’ Liability Insurance Co., an abstract 
of which appears on another page, reveals the fact that 
ignorance among users of electrical plant is still rampant. 
Mr. LONGRIDGE says that inspectors are frequently sent for 
when nothing more is needed than the trimming or adjustment 
of a brush, the clearing away of a little dust, the cleaning of a 


contact, or the tightening of a screw. Such instances as these 
we have kept out of our abstract, and have merely given 
those possessing special interest. 
breakdowns it will be observed that in both dynamos and 
motors the accidents to armatures or rotors are numerically 
greater than those to the rest of the equipment put together, 
and, unfortunately, the cause of the breakdown is frequently 
bad workmanship. Perhaps the most curious instance of all 
is that in which field coils designed for a 250-volt motor were 


In the statistics relating to 


put on to a 500-volt machine, with the natural result that the 
temperature of the magnets reached something over and above 
the boiling point of water. Regarding the case in which 
“electricity was escaping from the motor,” it is questionable 
whether the inspectors explanation was the correct one: 
indeed, it is far more probable that the belt was acting on the 
principle of an influence machine than that electricity was 
being generated by friction. A similar phenomenon may be 
observed with a large belt in almost any engine room when 
the atmosphere is sufficiently dry. | 
— 

THE Return that has just been issued with regard to the 
year’s working of the Pacific Cable hardly comes as a surprise, 
but yet it must be decidedly unpleasant rcading to the Colonial 
Governments which have undertaken to contribute towards 
making good the enormous deficit which is disclosed. The actual 
expenditure has exceeded the gross receipts by £25,000, and, 
when allowance is made for capital charges, the total deficit is 
slightly over £88,000. No reason, excuse or apology is offered 
in the report (which we abstract on p. 700), and the estimates 
for the year 1904-5 do not give any encouragement for hope 
that a better state of affairs will be evolved. It is, in fact, 
estimated that the deficit for the next financial year will be 
£59,810, or nearly £2,000 more than this year, “if no 
unforeseen interruptions of the cable should take place and no 
other contingency affecting its earnings should arise." In 
the meantime this highly-subsidised line is competing severely 
with the cable service established by private enterprise ; and 
the nature of this competition will be evident when we point 
out that for every pound paid by the public for the trans 
mission of messages over the Pacific route, the combined 
Governments have to contribute a guinea. The general 
feeling is that, however great may be the strategical importance 
of the Pacific Cable, too high a price is being paid for it. 
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THE electron theory has been led to further conquests by 
the researches of PAUL DRUDE, who has reached some remark- 
able generalisations along the lines indicated by PASCHEN, 
THOMSON, LORENTZ and PLANCK, as well as his own well- 
known researches on the optical properties of metals. It is 
encouraging to notice that he frankly adopts THOMSON'S view 
that metallic conduction is due to negative electrons only. 
This unifies the electron theory in the hands of its chief 
exponents to an extent which could hardly have been hoped 
for at this stage. One of the first achievements of these new 
researches is the deduction of another independent value 
of the ratio e/m, this time from the Ketteler-Helmholtz dis- 
persion formula. It comes out as 1:55 x107, whereas the 
standard value from other methods is 1:86 x 10’—a close 
agreement as methods go. But these new researches, of 
which we give an abstract on p. 70], are most fruitful from 
the point of view of electro-chemistry. They shed a flood 
of light on the phenomena of conduction, and enable us to test 
THOMSON’S ingenious speculations on the structure of atoms. 
DRUDE shows that cations contain a number of electrons 
separated into two distinct groups, one group being loosely 
held and the other firmly attached to the atom. The former 
are never in excess of the valency, and they determine 
conduction and dispersion. The more closely connected ones 
have a very much higher frequency of oscillation, and one 
cannot but connect this fact with the high frequency of the new 
N-ray oscillations. Intermediate degrees of mobility exist 


small but necessary matters of detail such as train and luggage 
arrangements that are all-important for the convenience and 
comfort of the travellers. We cordially wish those members 
of the Institution who are going to America bon voyage. 


3 j ae KE du dece 

Cable Interruptions. Date of Interruption. 
Dominica Martiniqunõeuer-r ee May 9, 1902 
St. Luoia— Martinique May 9, 1902 
Cayenne — Pinheiroao ss. Aug. 13, 1902 
Belasi- Issa (Yemen)—Camaran .............. Oct. 22, 1902 
Tarifa— Tangieer;k,!kkk Jan. 18, 1904 
Cayenne —Paramaribo ............... esee July 13, 1904 
Marseilles—Barcelonnn a .d Aug. 16, 1904 


Honorary Degrees.— In connection with the British Associa- 
tion meeting now being held at Cambridge, honorary degrees 
will be conferred upon the following gentlemen on Monday 
next: — Henri Becquerel (Professor of Physics in the Ecole 
Polytechnique, Paris); Julius Wilhelm Bruhl (Professor of 
Chemistry in the University of Heidelberg); Vito Volterra 
(Professor of Applied Mathematics in the University of Rome); 
Sir Norman Lockyer, K. C. B. (Director of the Solar Physics 
Observatory, South Kensington); Major Percy Alexander 
McMahon, F.R.S. (late Royal Artillery, formerly Professor of 
Physics, Ordnance College, Woolwich) ; Sir William Ramsay, 
KCB. (Professor of Chemistry at University College, London) ; 
Arthur Schuster, F.R.S, (Professor of Physics in the Victoria 
University of Manchester). 

Wakefield and District Tramways.—A large tramway 
system owned by the Wakefield and District Light Railways. 
Co. was opened on Monday. ‘The routes at present opened 
branch out in four directions from the Wakefield Market-place, 
one line going to Sandal Magna (2 miles), a second to Aghri 
(2 miles) the third to Ossett via Horbury (nearly 5 miles 
and the fourth to Thwaite Gate (about 7 miles), the whole 
representing about 24 miles of single track. At Thwaite Gate 


in metals which, like iron, exhibit various valencies at different | the line connects on to the Leeds tramway system, and 


times. Anions, on the other hand, may possess a large excess 
of negative electrons loosely held. The fact that the loosely- 
bound electrons determine both conduction and dispersion 
establishes an intimate bond between what may be called 
corpuscular electricity and light, which appears likely to be 
exceedingly fruitful. DRUDE himself has garnered the first 
fruit by finding the number of free electrons in the molecules 
of 72 chemical compounds. 


On Thursday next a party of members of the Institution of 
Electrical Engineers will leave England on the ss. * Republic " 
for America. They will arrive at Boston on September 2nd, 
and will spend the intervening days between that date and 
September 12th on a special circular tour organised under the 
auspices of the American Institute of Electrical Engineers. In 
the course of this tour many engineering works will be visited, 
as well as several places of non-technical interest. On the latter 
date the International Congress at St. Louis will commence, 
numerous Papers being down for reading during the ensuing 
four days. Visits will subsequently be paid to Pittsburg, 
Washington, Philadelphia and New York, and the return 
for home will be commenced on September 23rd, the party 
travelling on board the ss. “Arabic” from New York. 
From the final official programme, which is before us, it is 
perfectly evident that if all the works and other places of 
engineering interest named therein are visited the educational 
value of the trip will be very great, and the labour involved 
proportionally hard. In any case, a large debt of gratitude 
is owing to the American Institute of Electrical Engineers, 
who are preparing to entertain their guests on a very lavish 
scale, and have thought out and arranged beforehand those 


mutual running powers have been arranged between the Cor- 
poration and the company so that in a few days there will be 
a through connection between all parts of Leeds and Wake- 
field. Standard gauge has been adopted, and, with the excep- 
tion of about 200yds. of single track, the whole line between 
Wakefield and Leeds is double track. The worst gradient is 
about 1 in 16, extending for some 500yds. Other lines are 
in course of construction. A high-pressure three-phase system 
of generation has been adopted, current being supplied to the 
tramways at 500 volts from sub-stations. Messrs. Dick, Kerr 
& Co. were contractors for the whole of the work. Mr. C. E. 
Davies is resident engineer and Mr. H. England tramways 
manager. 

Personal.— We are pleased to announce that Prof. W. E. 
Dalby has been appointed professor of civil and mechanical 
engineering at the Central Technical College, in place of Prof. 
Onwin, who has recently resigned. Prof. Dalby succeeded 
Prof. Perry at Finsbury Technical College eight years ago. 
Prior to that he had been demonstrator and lecturer in the 
Cambridge University engineering laboratory under Prof. 
Ewing. Before occupying this latter position, however, he- 
served as a practical engineer for eight years at Crewe under 
Mr. Webb, in the locomotive department of the London 
and North-Western Railway, and for two years at Strat- 
ford with the Great Eastern Railway. He is B.Sc. of 
London and M.A. of Cambridge. In response to a request 
from Mr. Yarrow he visited Germany, Switzerland and America, 
in order to investigate the conditions of technical education in 
those countries, and as a result, read a Paper last year before 
the Institution of Mechanical Engineers. His chief success in. 
scientific investigation has been his work on engine-balancing. 
His models, to illustrate his theory, have been exhibited 
at various conversazioni Of late, Prof. Dalby has been 
called into consultation as to engine-balancing on various 
important undertakings. He has had to cure the vibra- 
tions of numerous engines, including those at St. Pancras, 
of which his treatment was entirely successful, and one of the 
largest German-American liners. At the last conversazione of 
the Institution of Civil Engineers, he exhibited a new valve- 
gear model, for getting out the diagrams of any kind of valve 
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gear with any eccentric angle. Prof. Dalby is also an occasional 
We congratulate the Central 
Technical College on having secured the services of Prof. 
Dalby, and at the same time we sympathise with Finsbury 
Technical College on losing one of its most able, energetic and 


contributor to The Electrician. 


popular professors. 


Institution Visit to America.—The following is the official 
list of members of the Institution of Electrical Engineers who 
will visit America :— 

R. Kaye Gray (President and Delegate), London; *Lieut.-Col. R. E. 
Crompton, C.B. (Past President and Delegate), London; Prof. John 
Perry (Past President and Delegate), Miss A. M. Perry, and Miss Stower, 
London; *Dr. R. T. Glazebrook (Member of Council and D-legate), Ted- 
dington: F. E. Gripper (Member of Council), London; Robert Ham- 
mond (Hon. Treasurer and Member of Council) and Miss Hammond, 
London; *H. E. Harrison (Delegate), London: *W. Duddell (Hon. Sec. 
to the Institution Delegation), London; *A. F. T. Atchison, Birmingham; 
*George Balfour, London; *R. S. Ball, London; *W. A. Barnes, Man- 
chester ; *D. Bates and Mrs. Bates, Liverpool; *G. Conrad Blair, Paisley ; 
R. Blennerhassett, Schenectady, U. S. A.; 
‘Connolly, Manchester; Prof. J. D. Cormack and Mrs. Cormack, London ; 
*J. R. Dick, Brighton; *James Edgar, Wrexham ; *R. S. Erskine and 
Mrs. Erskine, London; W. P. J. Fawcus, Manchester ; *T. Feilden, 
London; *J. A. Foster, London; *W. Geipel, London; Prof. W. E. 
Goldsborough, Purdue, U. S.A.; E. C. Handcock, Lynn, U. S. A.; W. A. 
Harris. Trinidad; C. C. Hawkins, Bedford; M. Hayashi, London; 
C. Hering, Philadelphia, U. S.A.; Thomas Hesketh and Mrs. Hesketh, 
Folkestone; O. Higman, Ottawa, Canada; F. Hope-Jones, London; 
S. Insull, Chicago, U. S.A.; M. Jennison, Manchester; Dr. A. E. 
Kennelly, Cambridge, Mass., U. S.A.; W. N. Kernot, Melbourne; F. C. 
Kidman, Wallsend-on-Tyne; J. D. Knight, London; E. H. Liebert, 
Rochdale; G. C. Lloyd (secretary), London; F. M. Long, Norwich; 
* B. Longbottom, Manchester; R. S. McLeod, Manchester; C. O. Mailloux, 
New York, U. S.A.; J. L. Marr, Sunderland; W. B Marr, Sunderland; 
*J. Marshall, Cheltenham; R. B. Matthews, Swansea; F. O. Mills, 
Manchester; *Dr. D. K. Morris, Birmingham; *J. T. Morris, London ; 
A. E. Morrison, Prince Edward Island; *L. G. E. Morse, London; 
*F. H. Nalder, London ; F. Nichols, Toronto, Canada ; Prof. R. B. Owens 
local hon. sec. for Canada), Montreal, Canada; R. B. Perring, Buxton; 
W. G. T. Pope and Mrs. Pope, Lisbon; A. P. Pyne, Gateshead ; 
Calvin W. Rice, New York; G. H. C. Risch, Johannesburg; E. B. 
Schattner, Schenectady; E. Kilburn Scott, London; *W. H. Scott, 
Norwich ; *P. 8. Sheardown, Dublin; H. B. Simons, Manchester; W. 
.Summerscales, Leeds; C. D. Tait (chairman, Manchester Local Section), 
Manchester; Prof. Elihu Thomson, Mass., C. S. A.; M. J. E. Tilney, 
London; R. Tree (chief clerk), London; J. M. Wallwin, Manchester; 
G. G. Ward (local hon. sec. for U. S.A.), New York; A. C. F. Webb, 
Sydney, N. S. VW.; H. G. Whiting, Cork; G. Wilkinson, Harrogate ; 
Capt. R. Ff. Willis and Mrs. Willis, Barbados; L. Wilson, Pittsfield, 
U. S. A.; "E. B. Woollan, Tunbridge Wells. 

* Sailing with the ss. Republic.“ 


‘Communications for members whilst in America should 
be addressed care of Mr. Ralph W. Pope, Secretary, 
American Institute of Electrical Engineers, 95, Liberty- 
street, New York, from whence they will be forwarded to 
the party en route. The latest date for posting in London 
is Wednesday mid-day, September 14th. The words “ Volt- 
ampere Newyork,” have been arranged as the telegraphic 
and cable address for the party, messages to be marked 
* Via Commercial.” 


The Roads Improvement Association and Electric Tram- 
ways.— The Board of Trade has addressed a letter to the hon. 
secretary of the Roads Improvement Association with reference 
to the matters connected with tramways and light railways on 
public roads and bridges over railways and canals, which 
formed the subject of the representations made by a deputation 
from the Association to the Board on July 18th. 


As reported in The Times of July 19th, Mr. Worby Beaumont, who 
-Accompanied the deputation, expressed the opinion that central posts were 
unnecessary, and gave rise to the dangerous practice of racing to get 
by between vehicle and post. The Association asked the Board of Trade 
.to refuse to sanction such central posts. Col. Crompton said they desired 
to have à minimum with of 38ft. for a double line of rails and 27ft. for a 
single line, which was in accordance with the recommendation of a depart- 
mental committee on the subject of highway authorities and administra- 
tion in England and Wales. There were roads on which the London 
United Tramway cars were running where the margin to pass was 
absolutely insufficient and extremely dangerous, and he was sure that if 
the officials of the Board of Trade saw them they would never sanction 
such a state of things in the future. Mr. Rees Jeffreys (hon. secretary of 
the Association) urged that the main roads should be paved by the same 
material where tramlines were laid. Having regard to the enormous 
number of motor cars and cycles upon the main roads out of London, he 
urged that it was absolutely necessary that the Board of Trade should 
take action in the matter. Mr. Howard Humphreys urged that power 
should be given to county councils to call upon private owners of bridges 
ito keep them in repair, or in default to do it themselves and charge the 
-owneis with the cost. 


*John T. Connolly and Mrs. | 


The Board of Trade has now replied as follows :— 


l. Centre Poles.— The Board do not see their way to recommend total 
prohibition of the use of centre poles, as there might be cases of exceed- 
ingly wide roads where such poles might be the best arrangement, or 
other cases where for some reason centre poles might be necessary. The 
Board feel, however, the force of the objections stated by the deputation, 
and will be prepared to enact in tramway and light railway orders that 
centre poles shall not be used without the express consent of the Board 
of Trade. They will also communicate with the Parliamentary authorities 
concerned in private bill legislation as to the desirability of such a pro- 
vision. In this way promoters will be required to justify the use of such 
poles in each case as it arises. 

2. Width of Roads.—The Board do not consider that it would be 
advisable to fix a statutory limit that might have the effect of prohibiting 
by severance urgently needed lines. In dealing with applications for 
tramway and light railway powers, the Board always keep in view the 
9ft. 6in. space referred to in sec. 9 of the Tramways Act, 1870 (a limit 
which would appear to be reasonable), and make provision to secure it 
wherever practicable. The representations made by the deputation on 
this point will, however, be borne in mind. 

3. Road Bridges over Railways and Canals. —Most of what was urged 
by the deputation with regard to this matter would appear to be for the 
consideration of the Local Government Board, and not of the Board of 
Trade, this department being only empowered to deal with appeals from 
owners of road locomotives who may feel aggrieved by restrictions placed 
on the use of bridges over railways by such locomotives, either by notice 
under the Locomotives Act, 1861, or by bye-law under the Locomotives 
Act, 1878. With regard, however, to the request for legislation to enable 
& county council to require the owner of a bridge to maintain it at its 
original strength, I am to point out that sec. 65 of the Railways Clauses 
Consolidation Act, 1845, provides a procedure under which either a road 
authority or any two householders in the locality interested may take 
steps to compel a railway company to repair their bridges. 


The Pacific Cable—A Parliamentary return has been 
made giving a series of accounts showing the financial position 
of the Pacific Cable project, and also the report of the chair- 
man of the Board (Sir Spencer Walpole, K.C.B.) The capital 
expenditure at March 31, 1904, was £1,992,967. Os. 7d., an 
increase of £32,185. 8s. 7d. for the year :— 


Sir Spencer Walpole’s report states that throughout the year 1903-4 
the cable was maintained and remained in efficient working order, and 


no interruption of any kind occurred. The gross message revenue received 


was £81,832. 16s. 5d., from which had to be deducted £2,008. 11s. (paid 
to the Atlantic and Canadian Pacific Telegraph Companies, for supplying 
the date and time of filing all messages to or from the United Kingdom 
and the Continent) leaving the net message revenue £79,824. 5s. 5d., of 
which £12,440. 17s. is on account of messages transmitted during 1902-3, 
and an approximately similar amount is outstanding. The numbers of 
messages and words transmitted during 1903-4 were approximately 
176,851 and 2,095,573 respectively, of which 107,747 messages and 
1,226,460 words were intercolonial. In January, 1904, the Fiji Govern- 
ment opened telegraph communication (partly overland and partly by 
cable) between Suva and Levuka, the cable having been brought from 
England and laid in the previous June by the Board's staff. At the 
request of this Government, the Suva end of this cable is worked by 
employés of the Board. The sum received for working it amounted to 
£82. 2s. 7d. 

The actual expenditure on the service of the cable during the 12 months 
ended March 31st last was £54,824. 19s. 8d., made up as follows :— 


Head office (including some £1,250 for royalties, 


advertising, engineer's fees, &c............... £5,828 1 7 
Sites e T dae s . . . 31,768 7 2 
B ²¹iiA.. Dad e v NUI ̃ ͤ ( 8 15,933 11 5 
Provident fund .......... ...... VOR a A ree 1,299 19 6 


The actual expenditure was £25,000 less than its gross receipts. As, 
however, the Board set aside £35,500 as a renewal fund, and as it had 
also to pay an annuity of £77,544. 18s. to meet interest on capital and to 
replace the whole capital in 50 years, the actual deficit is over £88,000, and 
this sum has to be provided (in the agreed proportions) by the contributing 
Governments. The renewal fund amounted on March 81st last to £52,000. 
£12,500 of this sum was held in spare cable. The Board hesitates to 
make any exact forecast of its probable revenue and expenditure during 
1904-5. If, however, no unforeseen interruption of the cable should take 
place, and no other contingency affecting its earnings should arise, the 
financial results of the year may be approximately :— 


Traffic revenue ........ £79.000 Annuity ........ eco o £77,545 
Deficitoiss iso ox xs 89,810 . Renewal fund ........ 85,000 
Working expenses .... 56,265 

£168,810 £168,810 


Thus £89,810 may have to be provided by the contributing Governments. 

The Board acknowledges its obligation to the staff at home and abroad. 
Notwithstanding the severe climatic conditions under which the work is 
done, the health of the staff has, on the whole, been excellent. 

The general manager during the year paid a visit to all the stations of 
the Board. 

A conference is to be held in London between representatives of the 
various Governments interested in the cable, under the presidency of 
Mr. Lyttelton, Secretary of State for the Coionies (as the representative of 
the United Kingdom) with the object of settling certain matters atjiscue. 
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light absorbed in these bands does not, however, produce 
fluorescence. Where more than one fluorescence band exists, 
as in the case of chlorophyll, it is probable that each band is 
due to a distinct fluorescent material contained in the solution. 
No case is known of double or multiple fluorescence where 
only one substance capable of fluorescence is present. The 
authors are now engaged in an investigation of the influence of 
fluorescence upon the absorption and electric conductivity of 


fluorescent solutions. : 
[Nichols and Mrnnrrr, Physical Review, July, 1904.] 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIER D’ALBE. | 
Optics and the Electron Theory.—P. Drude has made an exten- 
sion of the electron theory which marks a notable advance in 


the linking of optical with electric phenomena. He starts 
from the Ketteler-Helmholtz dispersion formula 


a M 
n? =b? + 25 P 9 
A 


which, according to Paschen and Rubens and Nicholls, exactly 
represents the dispersion in some solid substances, such as fluor- 
spar. With the help of the electron theory of proper oscilla- 
tions as developed by Planck and Lorentz, he deduces the 
further relation 


Mercury Ammeter.— C. Camichel describes a thermal ammeter 
in which the wire is replaced by a thread of mercury. A 
mercury resistance is placed in the interior of the reservoir of a 
mercury thermometer, and a constant current is made to 
traverse it for one minute. The ammeter thus constituted is 
placed inside an enclosure maintained at the temperature of 
melting ice. The increase in length of the thread of mercury 
measures the current. The instrument is graduated from 
another ammeter, the curve being very nearly a parabola. To 
avoid delay in the cooling down of the mercury, the reservoir 
is placed over another whose level can be raised by plunging a 
block of iron into it. The mercury thus raised surrounds the 
thermometer reservoir and quickly cools it down to the zero 
position, and the plungeris raised. In one of the models con. 
structed, a current of 10 milliamperes displaces the thread by 
two divisions. The usual precautions taken in the case of 
barometer tubes must be observed. Instead of sending the 
current through for the space of one minute, it is possible to 
continue the current until a stationary value is attained. This 
is, however, only advisable in the case of long-continued cur- 
rents, as the time required to attain a steady value is about 
20 minutes. 


SM, mo 
M En ' 

where e, and m, represent the charge and the inertia of the 
electron of type h. This implies that in all bodies possessing 
ratios M.: Ast of two different orders of magnitude occurring at 
the same time, the ratio e/m must also have two different orders 
of value. Now, since in all bodies this ratio is much larger for 
the violet than for the red, it follows that for the proper oscil- 
lation in the ultra-violet the ratio e/m must be very much 
lurger than the ratio for the infra-red proper oscillation. This 
points to the conclusion that the infra-red oscillation is that of 
the whole positive molecule or a portion of it, whereas the 
ultra-violet oscillation is that of the negative electron. The 
author then establishes formule for the calculation of the 
number of electrons in the molecule, and obtains results of 
exceptional interest. He finds that the proper oscillations of 
the molecule of fluorspar CaF, must be due to four negative 
electrons—one for each valency—swinging in the ultra-violet, 
and either the atoms or the molecule swinging in the infra- 
red. The equations are not exactly fulfilled, and from the 
residuum the author extracts the further conclusion that the 
molecule contains other electrons which have a much shorter 
riod, and are much more tightly held by the molecule. 
luorine and chlorine especially seem to contain a super- 
abundance of negative electrons beyond the requirements of 
their valencies. In water, on the other hand, the number of 
electrons is just four, or the sum of the valencies of the atoms. 
In all cations the number of electrons capable of POE 
the refractive index by their superior mobility must be equa 
to, or smaller than, the valency. In the anions such a condition 

does not hold. 


[C. CAuICREL, Comptes Rendus, August 1, 1904.) 


Electrification and N-rays.—E. Bichat has observed some 
facts which go to prove that electrification has a notable effect 
in the observation of N-ray phenomena, and may often act as 
a disturbing element. The electrification may affect the 
screen, the source of N-rays, or the observer, and should, 
therefore, be carefully taken into account. The manner of 
observation adopted by the author was the following :—A 
Bunsen burner was enclosed in sheet iron, and served to heat 
a platinum To to incandescence. The radiation from this 
source was observed through aluminium foil. It penetrated a 
number of parallel slits cut in a sheet of lead or moist card- 
board. Its impact upon a linear sulphide screen produced a 
diminution of luminosity. On earthing the platinum spoon 
through a bright copper wire, there was an increase instead 
of a diminution of luminosity. No change was produced if 
the wire was oxidised. A more extraordinary effect is that 
the observer, who perceives a number of maxima behind an 
aluminium prism beholds a corresponding number of minima 
when he is electrified, either directly or by induction. Further, 
the maximum of luminosity perceived vertically below a coin 
and attributed by Blondlot to the “ ponderable emission,” may 
be converted into a minimum by carefully insulating the coin, 
and reconverted into a maximum by electrifying either the coin 
or the observer. The author does not attempt any explanation 
of these observations. 


[P. DrupE, Annalen der Physik, No. 9, 1904.] 


Fluorescence Spectra.—E. L. Nichols and E. Merritt have 
obtained some interesting general results in the course of their 
“studies in luminescence.” They have conclusively estab- 
lished Lommel’s contention that, in some cases of fluorescence, 
Stokes’ law is not fulfilled. Eosin, naphthalin roth, fluorescein, 
rhodamin, resorcin blau, quinine sulphate, chlorophyll, canary 
glass, green fluorspar, white fluorspar and æsculin all exhibit 
fluorescence of the same type. The fluorescence spectrum in 
every case consists of a single band situated near the infra 
edge of the absorption band with which fluorescence is asso- 
ciated. The position of the maximum of the fluorescence 
band is in all cases independent of the wave-length or com. 
position of the exciting light. The distribution of intensities 
in the fluorescent spectrum is independent of the wave-length of 
the exciting light. Fluorescence occurring at the red end of 
the spectrum is traceable to a greater distance towards the 
violet, and fluorescence at the violet to a greater distance 
towards the red, than is the case with fluorescence bands in 
the middle of the spectrum, because of the increase of 
luminosity in those directions. Stokes’ law hold for none of 
these fluorescent substances. Fluorescent substances having 
Absorption bands of shorter wave-length than that with which 
the fluorescence is associated are capable of excitation by 
the absorbed light in each band, whatever its wave-length. 
Fluorescent substances may also have absorption bands of 
greater wave-length than that with which fluorescence is asso- 
ciated, as in the case of green fluorspar and chlorophyll. The 


[E. Bicnar, Comptes Rendus, July 25, 1904.) 


Italy and Wireless Telegraphy.—We have received the 
following item of news from a Rome correspondent :—The 
Elettricista announces that the Board of Audit has rejected the 
convention stipulated between the Italian Government and 
Mr. Marconi. This journal also states that the convention is 
illegal, and that the newly-inaugurated wireless telegraph 
route between Bari and Antivari (Montenegro) must be taken 
over by the Government, who alone have the right of distance 
communication by telegraph, and, finally, that Mr. Marconi 
should not be allowed to go on with the Coltano (Pisa) plant 
at his expense, such being against the fundamental law 
regulating communication. 
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LIVERPOOL CORPORATION TRAMWAYS. 


The pedis ds & joint report of the engineers and general 
manager of the Liverpool Corporation Electric Tramways upon 
the permanent way, wheels and electrical equipment :— 


Permanent Way.—The permanent way adopted for the first experi- 
mental line, 6 miles long, consisted of 30ft. girder rails, weighing 951b. 
per yard, laid directly on the concrete foundation and held to gauge by 
tie-rods 10ft. apart, the points, crossings and all special work being built 
up with scarfed joints, and having inverted rails running through under 
the cut lengths. No room whatever was left at the joints for expansion. 
When the extensions were proceeded with, alternative quotations were 
obtained for the original section and for a rail of similar weight but 
having the lower flange no wider than the upper surface, the quotations in 
each case being for rails of such a length as could then be manufactured. 
As rails of the alternative section could not then be obtained in greater 
lengths than 45ft., the quotation for 60ft. rails to the original section was 
accepted, and this length, which was first used in Liverpool, became the 
standard length for all extensions of the Liverpool system. Short experi- 
mental lengths of line to the alternative section have been laid, and from 
his experience in connection with repairs to paving alongside rails the city 
engineer considers it an advantage not to have the base of the rails project- 
ing underneath thesetts. Where the lines havesharp curver, asat thecorners 
of streets, the grinding action is very severe, and the renewals on the earliest 
line were very frequent. The life of rails on sharp corners has been very 
greatly extended through the introduction of hard steel guard rails, which 
take the wear of the flanges and can be readily and cheaply renewed 
when required without removing the rails. In some cases, notably on 
the heaviest traffic lines first laid, considerable trouble has been expe- 
rienced through the rising and loosening of the setts, caused principally by 
the vibration, cold-rolling, or movement of the rails allowing water to 
find its way beneath the bed of the rails and the setts, but this trouble 
with setts, though reduced, is not entirely avoided even in those cases 
where the rails are embedded in solid concrete to a depth of 3in. and 
held down by bolts to rail sections or chair fastenings at frequent 
intervals embedded in the concrete. Where room for expansion has 
been left between the lengths of rails, water also finds its way 
down at the joints, and sooner or later trouble arises. It is of the 
greatest importance that the joints between the setts, and between 
the rails and the setts, should remain perfectly watertight, and in 
this connection the engineers expect to find that considerable benefit 
will result from the continuous welding of the rails. Difficulty has 
also arisen through the roughening or corrugating of the rail surface. 
This trouble usually starts at the joints in the outer rails on slow curves, 
and has a tendency to extend in each direction from the joint. Whilst 
experience shows that this can be considerably minimised, the engineers 
are not aware of any lines in the country in use for a considerable period 
with a close service of electric cars which are entirely free from this 
trouble. With regard to the wear of the rails themselves, as apart from 
curves and special work, a portion of the single line in Park-road, which 
carried traffic in both directions for five years, on being removed in con- 
sequence of street improvements appeared not to be worn to the extent of 
half its useful life, and judging from the condition of the rails such a line 
well maintained should have a life on double track much in excess of the 
original estimateof 10 years. The life obtained from portions of the heaviest 
traffic lines has already exceeded the city engineer’s original estimate, and 
it is probable that from such lines a life of 74 to 10 years will be obtained. 
With regard to the points, intersections and special work on the earlier 
extensions moat of the special work had to constructed by scarfing the 
rails, but in many of the later lines it has been possible to introduce 
manganese steel intersections. Originally these were of American make, 
but latterly English manufacturers have competed with intersections of 
equal quality, and the manganese or hardened centre specials are now 
generally used for intersections taking heavy traffic in Liverpool. The 
durability both of the permanent way and of the car-wheels depends on 
the relative suitability of the materials used and the care taken to main- 
tain accurate adjustment, not only of the rails but of the rolling stock. 
The cost of maintenance also depends very largely on the care taken by 
the drivers in approaching curves and crossings and in the judicious use 
of brakes. The above matters receive the closest attention of the city 
engineer and the general manager. 


Wheels.—The wheels of the German cars, which were the first to be 
used in Liverpool in 1898, were steel tyred, and the wheels of the American 
cars which followed were chilled cast iron. The steel tyres spread 
in running, became loose, and out of gauge, and were ultimately aban- 
doned in favour of the chilled wheel, which was giving much better 
results on the American cars. The British manufacturers commenced 
the production of special steel tyres for tramcars about 1900, when their 
experimental use in competition with chilled wheels began. These experi- 
ments were carefully watched, and in May, 1902, a number of selected 
tyres were placed in service in liseepocl, and later it was considered 
desirable totry tyres of all the representative makers. Fifty-two of the cars 
are now fitted with steel-tyred wheels, none of which have yet worn out 
and, therefore, final figures cannot be quoted. Very divergent results 
have, however, been obtained, the mileage per unit of wear varying to the 
extent of 50 per cent., indicating the importance of selecting tyres of 
suitable composition. As a result of the experiments carried out for the 
last two years, & steel-tyred wheel is now being assembled and finished at 
Lambeth-road works, which will cost 50 per cent. less than the price at 
which such wheels can at present be bought, aud which it is believed will 
afford a life considerably in advance of the average of these wheels, 
which may be estimated at 60,000 miles, the average mileage of chilled 


wheels in Liverpool being 35,000. It is hoped that on trial this new 
wheel will be found suitable for general adoption. 

Electrical Equipment.—When it was decided by the Corporation to 
equip the tramways for electric traction the engineers recommended an 
overhead system of construction, the special points of which were a 
larger gauge of conductor than was then in general use, and a method of 
suspension by cross wires by which the rigidity of the ordinary bracket 
suspension was avoided. The system adopted has proved satisfactory in 
work, the only alterations which it has been found advantageous to make 
have been in small matters of detail in some of the overhead fittings by 
which the durability of these parts has been increased and replacement 
facilitated with consequent reduction in the cost of maintenance. Under 
a carefully organised system of periodic inspection and test of the over- 
head wire, failures of every character are largely anticipated, and emer- 
gency calls reduced to a minimum. It is impossible to entirely prevent 
an occasional breakage of the overhead conductor, but numerous 
tests have been made which demonstrate satisfactorily that beyond 
ordinary wear no general deterioration has taken place in the copper 
wire. The electrical equipment of the cars consists of two 25 E. p. 
single reduction motors regulated by a special pattern of controller 
by means of which the driver has at his disposal a powerful elec- 
tric brake, without removing his hand from the controller handle. 
Some of the controllers first supplied by the contractors were not entirely 
satisfactory, but these were quickly replaced without any cost to the 
Corporation. The cars were at first fitted with safety fuses through 
which the current passed from the line to the motors. In starting 
heavily-loaded cars on steep gradients, necessitating a momentary excess 
of current, these fuses were frequently brought into action, causing 
inconvenience and delays. The fuses have been strengthened and supple- 
mented by magnetic circuit-breakers under each canopy with very 
satisfactory results. Some smaller improvements have been made in 
minor details as the result of experience in working. 


POWER SUPPLY TO TRAMWAYS IN NORTH LONDON. 
(Continued from p. 666.) 


The engine room is on the same level as the boiler house 
It is airy and light, the walls being for the most part plain 
brick with a green glazed brick dado. The floor is covered with 
red tiles, and the condenser pits, the depth of which is but a few 
feet, are of concrete with white glazed tiles on sides and red 
tile floor. The low-tension switchboard is on the ground floor, 
while the high-tension switchboard is on a gallery, access. 
to which is obtained by two staircases, one at each end. Three 
1,000kw. turbo-generator sets have been installed, and there 
is room for a fourth. Fig. 2 is a general view of a set, while 
Fig. 3 illustrates the interior of the engine room. | 

The steam turbines are of Messrs. C. A. Parsons & Cos. 
standard design, and run at 1,500 revs. per min. All bearings 
are fitted with forced lubrication, the oil being circulated by a 
pump operated through gearing from the engine shaft. The oil 
is cooled in a tank supplied with cold water, and is used over 
and over again. In addition to the ordinary governor there is 
also a safety governor, which cuts off the steam entirely when: 
the speed exceeds a pre-determinable value. The ordinary 
governor is fitted with hand adjustment gear, which allows 
the turbine speed to be regulated within 5 per cent. of the 
normal. Before entering the turbine, the steam passes through. 
a steam separator, where the last traces of water, if any, are 
extracted. Directly coupled to each turbine, and resting on 
the same bed-plate, is one 1,000kw three-phase generator, built 
by Messrs. Brown, Boveri & Co. for generating current at a. 
voltage of from 10,000 to 11,000 volts between any two 
stator windings. It is noteworthy that the generator 1s 
of the revolving field type, as at the high speed in question, 
considerations with regard to balancing and mechanical 
strength of the magnet poles are very important. Since the 
frequency of the supply 1s 50 o per second, it follows that 
the dynamo has four poles. These consist of laminated iron 
sheets of special quality, and the magnet windings of copper 
wire of 100 per cent. conductivity (Matthiessens’ standard) 
are embedded in slots milled in the core, metal wedges being 
employed to prevent the windings from flying outwards owing 
to centrifugal forces. Those parts of the winding which over- 
hang the core are protected by heavy metal caps. The 
rotating part is provided with two ventilators, one at each end 
of the magnet core, which force a strong current of cooling 
air through the ventilating ducts in the armature core and out 
into the engine room through a funnel-shaped aperture at the 
top of the casing of the alternator. Exciting current is taken 
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from. the 110-volt circuit of the station, and is led to the 
rotating magnets by way of two steel slip-rings and suitable 
brass brushes. At full load and with a power-factor of 0°85, 
the exciting current is specified not to exceed 115 amperes. 
The stationary armature comprises a casting in one piece, to 
which the laminated core is suitably fixed on the inside. Each 
armature coil may be removed separately, and consists of 
insulated cable placed in micanite tubes. The parts of the 
winding overhanging the armature core are supported by 
insulators fixed to the casing. Fig. 4 represents the calculated 
characteristic curves of the generator, no complete actual tests 
having yet been made at Brimsdown. After a 10 hours’ run at 
full-load and with a power-factor of 0°85, the rise in tempera- 
ture of any part of the alternator does not exceed 40°C., and if, 
immediately after this test, the load is increased by 25 per cent., 
and kept on for one hour, the ultimate temperature rise is still less 
than 50°C. The insulation of the field winding and of the stator 


Scale 


the above-mentioned consumption figures will not be exceeded 
after one year's service. 

. Each turbine has its own surface condenser, which is con- 
nected through a valve to the low-pressure side of the steam 
turbine by a short length of corrugated brass pipe of large 
diameter. The condenser is placed in a pit immediately below 
the turbine. It was supplied by Messrs. Mirrless, Watson & 
Co., and has a cooling surface of about 2,500 sq. ft. The 
outer shell consists of a cast-iron cylinder, placed horizontally, 
and the tubes, of solid drawn brass, have an external diameter 
of iin. and are 18 S. W. G. thick. These tubes are set up and 
packed with cotton wick in the tube plates, which are fixed at 
either end of the shell, and are of rolled brass. In order to 
support the tubes in the centre, an intermediate plate of rolled 
brass, zin. thick, is provided. Both the end boxes and the 
covers are, like the outer shell, of cast iron. The divi- 
sion plate in the water head is so arranged that the 


of Feet 
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CONCRETE 


Fic. 2.—PLAN AND ELEVATION OF TURBO-GENERATOR AT BRISDOWN Power STATION. 


winding were tested by alternating pressures of 500 volts and 
20,000 volts respectively, the trial lasting in each case half an 
hour. The rise in pressure from full load to no-load was 
specified not to exceed the following figures : - (1) With three 
phases fully and equally loaded and a power. factor unity, 
8 per cent. of the normal. (2) With two phases equally and 
fully loaded and a power-factor unity, the third phase being 
on open circuit, 7 per cent. The difference in voltage between 
one of the loaded phases and the phase on open circuit was not 
to exceed 4 per cent. (3) With one phase loaded, the power- 
factor being unity and the other phases on open circuit, 6 per 
cent. The difference between the loaded phase and the phases 
on open circuit was not to exceed 5 per cent. With a power- 
factor of 0:85, the regulation from no-load to full load was not 
to exceed 18 per cent. The alternator windings are star- 
connected and the neutral point is not earthed. The guaranteed 
figures for the steam consumption per kilowatt-hour for full 
load and half load are 191b. and 22]b. respectively. When the 
set is working non-condensing the corresponding guarantee 
figures are 321b. and 391b. 


It has also been guaranteed that. 


cooling water has to pass twice through the condenser 
before being discharged. Suitable baffle plates are fixed 
for effectively distributing the steam over the tubes. The 
outside of the condenser tubes are cleaned by a jet of water 
from a water hose-pipe, which may be inserted through the 
manhole at the top of the condenser, while, in order to clean 
the inside of the tubes, the cast-iron end covers have to be 
removed. This, however, does not disturb the condensing 
pipe-work in any way. Each condenser is equipped with an 
Edwards three-throw air pump, with cylinders 124in.in diameter 
and a stroke of 6in., the speed being 200 revs. per min. Each 
pump is driven through gearing by a 9} H.P. totally enclosed 
Brush motor, running at 600 revs. at a voltage of 110 volts 
across the terminals. There is also a circulating pump for 
each condenser, capable of driving some 1,700 gallons of water 
per minute against a combined suction and delivery head of 
15ft. The set consists of a 10in. circulating pump directly 
driven by a 22 H.P. totally enclosed motor, running at 
660 revs. per min. when fed with current at 110 volts. 
While the body of the pump is of cast iron, the disc and the 
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bearings are ot gunmetal, the shaft being of manganese bronze. 
The bearings, formed in the stuffing box of the pump, are 
lubricated by the flowing water. For safety’s sake, however, 


The plant in the engine room comprises, in addition to the 
turbo-generators four steam exciter sets, two of 50kw. each 


and two of 100kw. each. In these sets Belliss-Morcom two 


a grease cup is fixed on the outside of the casting, to be used | crank compound engines are directly coupled to B.T.-H. 
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Fig. 3.—-THrE ExorNE ROOM IN THE BRIMSDO WN STATION. 


when necessary. It is specified that with the condensing 
plant as described above the vacuum at full load shall not be 
lower than 3in. below barometric pressure and that the air 
pumps, when properly started, shall not consume more than 
5kw. and the circulating pump not more than 18:5kw. These 
figures are based on a temperature of the cooling water of 65°F., 
and the quantity of water required is guaranteed not to exceed 
1,700 gallons per minute. There are also two sets of auxiliary 
surface condensers, complete with air pumps, circulating- 
water pumps, &c., also supplied by Messrs. Mirrlees, Watson 
& Co. Each set is capable of maintaining a vacuum of 26in. 
when dealing with 6,000Ib. of steam per hour. In general 
construction and arrangement these auxiliary sets closely 
resemble the larger ones. The cooling surface is, of course, 
smaller, being only 500 sq. ft. As is the case with the 
larger sets, these auxiliary condensers are fitted with 
Edwards air pumps, which have a cylinder diameter of 
12in., a stroke of 6in., and are driven at a speed of 155 revs. 
per min. through single reduction gear by a 9 H.P. com- 
pound-wound completely enclosed B.T.-H. motor running at 
about 700 revs. per min. when supplied with current at 
110 volts. The same motor also drives the circulating pumps. 
A maximum temperature rise of 75°F. is specified after a six 
hours’ run at full load. The rheostats for these motors are 
fitted within cast-iron water-tight cases, the switch handles, 
&c., projecting through stuffed glands ; both over-load and no- 
voltage releases are fitted. The circulating pumps, of the 5in. 
type, are capable of circulating 350 gallons of water per minute 
against a total suction and delivery head of 15ft. In all other 
respects these pumps are identical in design to the larger ones. 
In the conditions as outlined above, the energy consumed by 
each motor does not exceed 6:5kw. Arrangements have been 
made for conducting the exhaust steam from the turbines 
directly to atmosphere in case of need. To this end, an 
auxiliary pipe of large diameter runs the whole length of the 
engine house, from pit to pit, and the turbine is connected to 
this pipe by an automatic valve. In case the condenser breaks 
down, or has been put ont of use for any reason, this valve 
automatically connects the low-pressure end of the turbine with 
the exhaust pipe, at the same time cutting out the condenser. 


shunt-wound dynamos, capable of supplying con- 
tinuous current at a pressure of from 110 to 125 
volts. Steam of the same pressure and tem- 
perature as used for the steam turbines is 
employed for these reciprocating engines, 
which are of the manufacturers’ standard de- 
sign. The speed of the 50kw. sets is 575 revs. 
per min., and that of the larger sets 435 revs. 
per min. A centrifugal regulator keeps the 
speed within 3 per cent. of the normal, and 
arrangements: are provided for adjusting the 
speed within 5 per cent. while the engine is in 
motion. When the load is thrown off the 
engine, the momentary increase in speed for 
the 150 B.H.P. engine, does not exceed 10 per 
cent., the corresponding figure for the 75 B. H. P. 
engines being 12 per cent. The dynamos present 
no special features, but follow standard prac- 
tice. After 4 24 hours' run at full load the 
temperature rise of the armature does not 
exceed 72°F., and the commutator not more 
than 81°F. above the surrounding air. When 
running condensing, the 150 B.H.P. engines are 
guaranteed not to consume more than 16lb, 
of steam per brake horse-power-hour at full 
load and 17:75lb. at half load, the correspon- 
ding figures for the 75 H.P. engines being 
17‘75lb. and 19:251b. As regards the dynamos, 
their efficiencies are :—For the 100kw. type, 91 
per cent. at full load and 87 per cent. at half 
load, and for the 50kw. size, 90:5 per cent. 
at full and 87 per cent. at half load. In 
addition to supplying the exciting current for the alter- 
nators, these four continuous-current generating sets produce 
the necessary energy for running the auxiliary motors in the 
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Fic. 4.—CarcuLATED CHARACTERISTICS OF THE 1,000Kw. THREE- PHASE 
Brown-Bovert ALTERNATORS AT THE BRIMSDOWN Power STATION. 


station and for operating the lighting system of the building. 
A B.T.-H. booster for the accumulators is also installed in the 
engine room. It consists of two shunt-wound dynamos mountec 
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on a common bed-plate, one acting as a motor and driving 
the other as a generator. The latter is capable of raising a 
current of 350 amperes anything from 10 to 70 volts. When 
the motor is fed with current at 110 volts, the speed of the 
set is 510 revs. per min. The voltage of the generator is 
varied solely by means of a rheostat connected up to its 
shunt winding. At full load the efficiency of the set is 
guaranteed to be not less than 79 per cent. 


(To be continued.) 


ON A NEW STANDARD OF WAVE-LENGTH.* 


BY DR. JAMES E. IVES. 


In a recent number of the Electrical World and Engineer 
(February 6, 1904), I have given the results of some measurements 
of the wave-length of free vibrations in antennæ and closed oscil- 
lating circuits. I now propose to describe the standard of wave. 
length with which these measurements were made. 

This instrument was designed for the American De Forest Wire- 
less Telegraph Co., conjointly by Dr. Lee de Forest and the author. 
Its general appearance is shown in Fig. 1. It stands 22in. high, is 
30in. wide and 14$in. deep. It is symmetrical in form, consisting 
of two variable condensers and two variable inductances similarly 
placed on each side of the spark-gap. The condensers are made of 
sheets of glass covered with tinfoil and placed in the base of the 
instrument. Each of the inductances consists of two concentric 


Fia. 1.— View or INSTRUMENT, 


circles of wire supported by hard rubber rings, the outer rings being 
fixed in a common vertical plane, and the inner rotating together 
about a horizontal diameter. The circles and all connecting wires 
are made of No. 10 bare copper (0 102in. in diameter). 

Starting at the spark-gap and tracing the connections on the right- 
hand side, we see that & wire leads to the right-hand condenser ; 
from the condenser a wire passes to the outer circle of the right-hand 
inductance; from the outer circle we pass by means of a sliding con- 
tact to the inner circle, and from the inner circle by means bf 
another sliding contact to a wire that goes to the contact bar at the 
top of the instrument. The contact bar is a brass rod of rectangular 
cross-section, which, as will be seen from Fig. 1, is bent upon itself. 
The dimensions of its cross-section are lin. by zin. The outer 
circles of wire are 1ll]in. in diameter, and the inner circles 9gin. 
The sliding contacts are made by means of two small concentric flat 
brass rings, which are attached to the inner hard.rubber ring, 
making contact with two small brushes fastened to the outer ring. 
The inner hard-rubber rings are rigidly connected so that they must 
always rotate together. Pointers attached to these rings indicate 
the angle moved through upon semicircular dials on the sides of the 
instrument. Each of the condensers consists of 48 glass plates, 8in. 
square, coated with tinfoil 7in. square. The plates vary in thick- 
ness from g. in. to Jin. The thicker plates, are of course, used for the 
smaller capacities. The plates are divided into groups of suitable 
capacity, 10 leads being taken off from the front of the condenser 
and nine leads from its inner side. As will be seen from Fig. 1, 
the number of sections used can be varied at will by means of a 
fan-shaped contact. There are similar contacts on the inner sides of 
the condensers, directly under the spark-gap, which cannot be seen 
in the photograph. The electrical circuit of the instrument is shown 
diagramatically in Fig. 2. ri, ri“, ra and r, are the outer and inner 
circles of the variable inductances ; c, and c, are the variable con- 


* From the Electrical World of New York. 


densers; s is the spark-gap used to excite the system and b the 
contact bar, to which the circuit whose wave-length is to be measured 
is attached. Both parameters of the circuit—viz., its induotance 
and its capacity, are variable. Its resistance can be noglected. 

The calibration was made by means of Lecher wires. Two No. 10 
bare copper wires were stretched parallel to each other at a distance 
of 6in. apart, and about 4ft. above the floor, between the end walls 
of a loft 122ft. long. The loft was about 50ft. wide and divided 
by three rows of wooden pillars into four alleys. The parallel 
wires were stretched in the mid- 
dle of each alley, and connected 
by cross wires at alternate ends, 
making the total length of parallel 
wires about 500ft. (see Fig. 8). 
They were subdivided into 
lengths of 12ft. or less by cutting 
she wires, making loops at the 
ends, and tying these ends 
together with short pieces of 
heavy cord. When desired, the 
cuts could be bridged with short 
pieces of the same wire fitting 
snugly into the loops. In this 
manner the parallel wires could 
be made of any desired length. 
To perform the calibration the 

2 parallel wires were attached at one 
and p, on the “ contact bar of the standard (see 
Fig.8). The standard was then excited with a small induction coil, 
causing a spark to pass between the balls of the spark-gap s. This 
sparking produced electrical oscillations in the standard, and also 
in the Lecher wires, since they were attached to it. A Geissler 
tube was then placed across the free ends of the parallel wires, and. 
the capacity of the condensers of the standard varied until the tube 
began to glow. The final adjustment was made by rotating the 
movable coils until the glow became a maximum. The standard 
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and the Lecher wires were then in resonance, and the quarter 
wave-length of the standard was equal to the length of the parallel 
wires. This process was repeated some 50 times, starting with the 
wires 40ft. long and increasing their length a few feet at a time up. 
to 500ft. The results are shown in the calibration curve, Fig. 4. 
It will be seen that the curve is made up of 12 sections, each section 
corresponding to a certain number of condenser leads. For the 
first section of the curve, we have one front lead, and one side lead ; 
for the second section one front lead and two side leads; for the 
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third section two front leads and two side leads, and so forth. Both 
condensers must, of course, have the same number of front and side 
leads. The readings in degrees on the dials are plotted as abscisse, 
and the quarter wave-lengths as ordinates. The curve is broken, as. 
it was difficult to adjust the capacities of the successive sections of 
the condensers so that the different sections of the curve would fit 
on to each other. To test the accuracy of this experimental calibra- 
tion, the quarter wave-length of the standard was calculated for 
each section, for the movable coils in the position of maximum induc- 
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tance. This necessitated the measurement of the capacities of the 
sections of the condensers, and the calculation of the maximum 
induetance of the concentrie circles. The results are given in 
Table I., and show that the observed and calculated values differ 
from each other only by a few per cent. 


Table I. 


Capacity in microfarads o 


Maximum quarter-wave length 
the two condensers in in feet. 


No. of section 


of curve. : - 
N Calculated. Observed. 
1 0:0248 586 587 
2 0:0174 490 478 
8 0:0116 409 890 
4 0-:00815 336 328 
5 0:00525 269 267 
6 0-003265 212 208 
7 0:00204 167 168 
8 0:00149 144 188 
9 0:00091 112 110 
10 0-00054 86 85 
11 000037 68 67 
12 0:00022 54 50 


The maximum quarter-wave length was calculated from the 


formula NT 
A\=2xv LC, (1) 


where À is the wave-length; v the velocity of propagation of elec- 
tric waves, taken in this case as 5 * 101 m. per second, L the 
maximum inductance of the standard, C the capacity of the number 
of sections of condenser used. The inductance of the standard is, 
of course, equal to the sum of the two inductances, and its capacity 
equal to half that of either condenser. The total maximum induc- 
tance of the standard was found to be equal to 5,880 absolute units 
or abhenrys. This is made up of two parts—viz., the inductance of 
the concentric circles, amounting to 4,910 abhenrys, and the induc- 
tance of the rest of the circuit, amounting to 920 abhenrys. The 
minimum inductance of the concentric circles was found by calcula- 
tion to be equal to 2,670 abhenrys. The total inductance of the 
standard, therefore, when the circles are in the position of minimum 
inductance, is relatively large, and equal to 8,590 abhenrys. This 
accounts for the large initial ordinate of each section of the calibration 
curve. l 

The inductance L of formula (1) is made up of six parts, as 


follows :— gor 


where L, is the inductance of the left-hand outer circle, L, the 
inductance of the left-hand inner circle, M,, their mutual induc- 
tance, L, the inductance of the right-hand outer circle, L, the 
inductance of the right-hand inner circle, M,, their mutual induc- 
tance. But since Li La; Ls=L,; and . M, formula (2) 


reduces to 
L=2L,+2L,+4M,,. i " . " e (3) 
It was found by calculation that L,—1,088 abhenrys, L,=855 
abhenrys, and M,,=280 abhenrys. To calculate Li and L, the 


following formula was used :— 


L=4rR loge“ + 0°08, (4) 
where R is the radius of the circle and g the radius of the wire, both 
in centimetres. To calculate M,,, the formula for two concentric 
circles was used—viz., 


R 
M=4rR( log, +008), . . (5) 
where R is the radius of the inner circle, and d the distance between 
the two circles, both in centimetres. 

The standard may be used to determine the wave-length of a 
closed circuit or of an o circuit, e, f, of a tuning coil, or of an 
antenna. To determine the wave-length of the closed circuit ASC, 
shown in Fig. 5, we open it at some convenient point and attach it 
to the contact bar" of the standard at the points p, and pz. It is 
now linked to the circuit of the standard, and when electrical oscil- 
lations are set up in the standard by a spark at S, oscillations both 
of current and potential will be produced in it, if its resistance be 
not too great. The amount of the current oscillations will be shown 
by the reading of the hot-wire ammeter A placed in the neighbour- 
hood of a current loop. When the two circuits have the same 
period of oscillation, the disturbance in each, by the principle of 
resonance, will have a maximum value. The inductance and capa- 
city of the standard are, therefore, varied until a maximum deffec- 
tion is obtained on the ammeter. The wave-length of the standard 
is then equal to that of the unknown circuit. The amount of the 
electrical disturbance of the unknown circuit can be regulated by 
varying the distance apart of the points of attachment p, and p, 
on the contact bar. By bringing these points together, the reading 
on the ammeter may be made as small as desired. The connecting 


wires from the unknown circuit to the contact bar should be heavy, 
and as near to each other as possible, so as to reduce the inductance 
of this part of the circuit to a minimum. [If insulated, they may 
advantageously be twisted together. The contact bar is rela- 
tively heavy, and the inductance introduced by it into the unknown 
circuit can usually be neglected. To measure the wave-length of 
an open circuit, such as an earthed antenna, we cut the wire at some 
convenient point, near to the earth plate, and link it to the standard, 
as shown in Fig. 6. In the figure p, and p, are the points of attach- 
ment to the contact bar; a is the serial wire, E the earth-plate, 
and A the hot-wire ammeter. 

This form of standard is compact and covers a large range of wave- 
lengths. One advantage of the symmetrical form is that it can be 
calibrated by Lecher wires, these affording a simple and accurate 
means of calibration. In its present form the inner circles of wire 
rotate about a common horizontal axis, and, since they are rigidly 
connected together, are always in the same plane. Their mutual 
induction, therefore, remains constant as they rotate. In an earlier 
form the inner circles were made to rotate about vertical axis, and 
consequently were not always in the same plane. This introduced 
a variable mutual inductance which disturbed the calibration curve 
in a peculiar manner, especially for the longer wave-lengths. In 
these sections the curve became steeper and steeper up to about 
120deg., and at this point became so indefinite that it was impossi- 
ble to plot it farther. This trouble disappeared at once when the 
present arrangement was adopted. 

To determine the condition of resonance, both a spark-gap and a 
Geissler tube were used across the ends of the parallel wires and 
were found to give the same results. Neither the Geissler tube nor 
the spark-gap appeared to have any appreciable effect upon the wave- 
length of the wires. 

Lecher wires are in resonance with any given circnit, if their 
length is equal to one-quarter of the wave-length of the circuit, or 
to an odd number of quarter wave-lengths. In determining the 
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wave-length of a circuit by measuring the length of the parallel 
wires, most accurate values are obtained by making the wires three 
or more quarter wave-lengths long and measuring the distances 
between the nodes. Some values for the standard obtained in this 
way I found to be greater by 2 or 8 per cent. than those obtained by 
using & single quarter wave-length. Since in calibrating the standard 
I used a single quarter-wave-length in each case, the values given 
in the calibration curve are probably too small by 2 or 8 per cent. 
This supposition is borne out by the difference between the observed 
and calculated values given in Table I. In making these measure- 
ments no trouble was experienced from the presence of overtones; 
in fact, I did not observe any. I wish to express my thanks to 
Mr. James B. Gottsberger for his assistance in this work. 
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A METHOD OF LAYING BARE UNDERGROUND 
MAINS. 


Of the various systems of underground mains now available, it is 
rapidly becoming recognised that the solid system is the only one 
which efficiently protects the cable from outside influences, whether 
mechanical, chemical or electrical ; it also entails the least subse- 

uent expenditure on maintenance. Hitherto, the greatest objec- 
tion to its general adoption has been its first cost, which is decidedly 
higher than that of others. 

The Simplified solid system was protected and brought out 
about two years ago and embodies in its present form the result of 
many experiments and of some 16 years’ practical experience of the 
older systems in many parts of the world and under various conditions 
of soil and climate. The inventors were led by considerations of the 
existing excessive costs to attack the problem of laying bare metal 
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Fira. 1.— SECTION or '* Siu PLITIEDꝰ MAIN. 


conductors underground, and after extensive experiments were able 
to produce their Carbolite insulating compound for use as a 
trough filling. It was fully realised that such a compound, in order 
to ensure success, would have to be of such a nature as to surround 
thoroughly the bare metal conductor so that the whole mass should 
be homogeneous. It would also have to be entirely free from air 
bubbles or cavities and thoroughly impervious to gas and water. 
Other necessary properties are : Absolutely neutral chemical compo- 
sition, so that there may be no chemical or electro-chemical action 
on the bare metal embedded therein; indifference to chemical 
impurities in the surrounding soil; absence of liability to crack ; 
high specific insulation resistance; capability of withstanding con- 
siderable differences of potential ; electric capacity approaching that 
of dry air; cheap, simple in composition, and easily obtainable and 


Fic. 2.—MxrTHop or Jorntina TroveHixa. 


workable. It is clauned by the Simplified Underground Conductor 
Co., that the compound employed in their system fully complies 
with every one of these conditions and possesses all the essential 
characteristics appertaining to the ideal compound. 

The troughs, which may be of any suitable material, are laid in 
the trench, porcelain bearers or bridges are spaced at short intervals 
therein and bare-stranded conductors are placed on and securely 
wedged into them. Carbolite is then run into the trough so as 
to cover entirely the conductors, an inner lid of wood is placed in 
position and the whole is finished off with a continuous cover of 
carbolitic asphalte. It will be observed that the above system 
depends for its efficiency on a minimum of details, and it may be 
of interest to describe rather more fully the various component parts. 

The material for the troughs which is usually adopted by the 
Simplified Company is sound red pitch pine, machined to certain stan- 
dard shapes and sizes and rapidly put together by metal bands, which 
are sprung on. Special attention has been devoted to the provision 
of an efficient method of jointing individual lengths of troughing 
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together, and the accompanying illustration (Fig. 2) clearly shows 
how this is done. No loose sockets are used, but a far stronger and 
more mechanical joint is obtained by staggering the sides and the 
bottoms. Where two planks (whether forming sides or bottoms) 
butt against one another, each is provided with a saw cut, into 
which a small tongue of metal is inserted. By this means an 
absolutely tight joint is obtained between the butting ends of the 
troughing, besides increased mechanical strength. 

Considerable difficulty was experienced in obtaining exactly the 
right material for the insulating bridges, and it was only after 
a large number of experiments thata particular mixture of clays was 
adopted as the standard. These clays, when properly mixed in the 
required proportions and moulded to shape, are dried and burnt 


in the kilns at an extremely high temperature, the result being a 


porcelain bridge possessing a highly vitrified body which is unglazed 
and absolutely non-hygroscopic, and forms a reliable and efficient 
insulating support for the bare metal conductors. On reference to 
Fig. 8, it will be noticed that the projections on the edges of the 
bridges engage with the grooves machined iu the sides of the 
troughing, the bridges being thus prevented from rising and are 
kept securely in position. The latter being fixed in position, the 
conductors are paid out and securely wedged into them. By this 
means the conductors are clamped up as tightly as possible, and are 
prevented froin moving in any direction relatively to each other or 
to the trough, except in a longitudinal direction. Expansion and 
eontraction have been in the past some of the most fruitful sources 
of trouble during the laying down of mains on the solid system, and 
it was with a view of obviating this and of transmitting its effects 
in such a direction as should not affect the efficiency of the main 
that the wedging process has been adopted. Fig. 8 shows that the 
bridges are made of such a form as to ensure their being thoroughly 
surrounded by the carbolite. The V-shaped slots at the bottom and 


Fic. 8.—Curvep PIECE or MAIN SHOWING INSULATING BRIDGES. 


the chamfer at the sides admit of the free and uninterrupted flow of 
the molten compound without the risk of imprisoning air, which 
experience has proved frequently happens with the older square 
form of wooden bridge. In the latter form, the bridge usually fits 
more or less tightly into the troug, and thus converts the conduit 
into & number of compartments, which, if not very carefully filled 
with compound, will tend to produce air cavities. Those who have 
had experience with the solid systems have, in the course of chipping 
out the filling compound, often observed large pockets of water 
embedded in the mass, which water has doubtless replaced the air 
originally imprisoned by the too rapid filling up of the particular 
space enclosed between two bridges. On several occasions there 
can be little doubt that serious trouble, especially with lead-covered 
cables, has arisen from this cause. SOM 
Little need be said regarding the conductors themselves, but it 
may be noted that the invention lends itself admirably to the use 
of metals other than copper The relative conductivity of aluminium 
and copper for instance, and the slightly increased sectional area of 
the former metal for given current capacity makes little or no 
difference to standard sizes of troughing, in most cases the size 
of the trough to contain copper conductors being the same for 
aluminium. For small mains too, it is quite possible to use iron 
for the conductor, although for larger sizes its relative sectional 
area and weight is prohibitive. Whatever metal is adopted the 
company advise the use of soft-drawn wire in stranded conductors, 
the lay to be kept as short as possible, not only so as to ensure the 
maximum sectional area but to obviate the tendency of the outer 
strands to open when the conductor is being laid around curves 
and bends. l 
The insulating compound, which is composed of refined carbolite, 
is said to be a material with high insulating properties, is absolutely 
waterproof and non-hygroscopic, and at the temperature of the 
surrounding soil sets to a very tough and slightly plastic consistency, 
such that it is capable of being bent to almost any extent without 
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cracking. It does not break down under high pressures, a length 
of low-tension main having recently been subjected, we are informed, 
to an alternating difference of potential between conductors of 
20,800 volts for 10 minutes, without showing any signs of breakin 
down. It contracts very slightly on cooling, but as an addition 
precaution against any possible trouble in this direction, the com- 
pound is usually poured into the troughs in thin layers over a con- 
siderable length of main at a time, the final “ topping up process 
being done when the bulk of the filling has almost cooled. As an 
illustration of the extremely flexible nature of the ‘ Simplified” 
system as & whole, the following instance may be quoted. Whilst 
carrying out an extension some little time ago, it was found neces- 
sary, owing to the re-levelling of one of the roads, to lower the main 
some 18in. below the level at which it had been originally laid. 
Some 200yds. of three-wire distributor were successfully lowered in 
this way, and that whilst the main was alive and without removing 
any of the filling or in any other way disturbing the completed 
main. Of course, great care had to be taken in performing this 
operation, but the possibility of thus altering the position of the 
“ Simplified " main will doubtless appeal to practical men. 

The primary object of the 
inner lids is to provide a 
support for the asphalte cover 
referred to below, but they 
also materially increase the 
mechanical strength of the 
main, and tend to prevent 
accidental displacement after 
being laid. They are gene- 
rally composed of wood, are 
put on in short lengths of 
about Bft. to 4ft. each, and 
are easily removed for pur- 
poses of service connections 
and so forth. 

The outside cover is com- 
posed of carbolitic asphalte, 
which is made and supplied 
by the Simplified Company 
in compact $ cwt. blocks 
ready for use. The blocks 
are readily melted in a boiler, 
and the molten asphalte is 
then poured on to the main 
from end to end and is tooled 
off with & hot iron and 
quickly sets hard and tough. 

Amongst the many advan- 
tages claimed for the Sim- 
plified” system, it is asserted 
that it is quite practicable to 
overload considerably the 
conductor. It is impossible 
for the conductors to become 
decentralised due to heating, 
as they are permanently 
clamped into their bridges, 
which are composed of indes- 
tructible porcelain, and all 
that happens is that the 
carbolite compound in the 
immediate vicinity of the 
conductor becomes slightly 
softened. This has no dele- 
| terious effect upon it what- 
ever, and the compound returns to its original state upon the 
load becoming normal. This distinctive feature of the Simplified“ 
main is of especial value in connection with feeders for electric 
tramways, and, indeed, we are informed that a tramway feeder laid 
on this system by the Simplified Underground Conductor Co. in the 
spring of 1908 has been working with an overload of nearly 50 per 
cent. without giving the smallest trouble since it was put down. 
Contracts for mains laid on this system have been carried out 
during the last three years for the Corporations of Blackpool, 
Salford, Bootle, St. Anne’s, &c., and at Ledsham, Blundellsands, 
Witley, Eastham, Knowsley and other places. Several corporations 
are now installing the “ Simplified " system, utilising their own 
labour and working under licence from the Simplified Company, 
and this plan will no doubt commend itself to many engineers who 
niake a practice of laying their own mains. 

Among the many appliances incidental to the distribution of 
electrieal energy, none are more important than the means b 
which the jointing up and inter-connection of the feeder and (istri- 
butor mains are effected. For many years the only method adopted 
wus by means of underground boxes, either entirely buried in the 
soil, or surrounded by an air chamber, supporting a surface cover. 
The disadvantages attaching to underground boxes and the heavy 
cost of maintaining them in even approximately efficient condition 
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i 
has frequently been brought before the notice of electrical engineers, 


and it was co obviate many of these undoubted objections that 
pillar boxes were first introduced some few years ago. In low-lying 
districts, and many waterside towns, the only possible and practic- 
able method of ensuring access to the mains during floods is by the 
adoption of pillars. 

The two objections hitherto most frequently urged against pillars 
were, first, that their initial cost was high as compared with under- 
ground boxes, and, secondly, that they were unsightly. Till 
recently the method of inter-connecting the cables in a pillar was 
an adaptation of the old flatback switchboard, with the cable ends 
at the back of a central panel and the switches, fuses, links, &c., on 
the front. Some little time ago, however, a novel form of pillar and 
method of inter-connection was placed on the market by the 
Simplified Underground Conductor Co., which possesses certain 
advantages over the older pattern. One of the chief merits pos- 
sessed by this pillaris that no inflammable substance of any descrip- 
tion is exposed in the upper or disconnecting portion, the only 
materials being metal and white glazed porcelain, whilst great 
attention has been devoted to providing plenty of air space and ven- 
tilation, so that in the event of a fuse blowing or an arc being 
formed in breaking a circuit under load, the suddenly heated air may 
be able to escape rapidly. The most important feature of the pillar 
is the means adopted for sealing and inter-connecting the cables. 
Each cable, whether it be single-core, triple-concentric, concentric 
or multiple-core, is led up intact into the disconnecting chamber at 
the top of the pillar, and each cable finishes at one and the same 


Fic. 5.—FeEver PILLAR ror CONNECTING TRIPLE Concentric TO Four 
3-WIRE SINGLE-core DISTRIBUTORS. 


level in its own sealing tube, which not only provides an effective 
sealing arrangement for the dielectric, but also forms the support for 
the terminal and keeps it rigidly in position Bus bars, either bare 
or enclosed in porcelain, are provided, to which each cable terminal 
is attached either by switch, plug, link or fuse. It will be obvious 
that this arrangement, being composed of small units—viz., the 
cable ends themselves—adapts itself with great facility to a variety 
of combinations either during erection or subsequently, and more- 
over, whilst no space is wasted, plenty of ventilation is provided 
round the terminals. 

If it is desired to provide additional security from the effects of 
an arc, the whole disconnecting chamber may be at once converted 
into a multicellular arrangement of compartments, each conipart- 
ment containing only one tube and terminal, by inserting between 
the tubes loose porcelain dividing plates. In the design of the 
„Simplified pillars and their fittings attention has been devoted 
to the details necessary to ensure efficiency, whilst not detracting 
from the general appearance of the pillar. Care has been taken to 
provide ample contact area for links, plugs or switches, and, 
generally speaking, in designing these a current density of not more 
than 500 amperes per square inch has been assumed. The pillars 
can be erected quickly, and are bolted down securely to a base piece 
set in concrete, ensuring great stability. The absence of all rubber 
tape, solution and lapping effects considerable economy in labour 
and material, the cable ends being simply trimmed, the terminal 
attached and the whole inserted in its own sealing tube, which is 
then run in with “ Carbolite sealing compound. Conductors are 
attached to the terminals by hydraulic power, the use of solder and 
sweating being entirely done away with. 
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NEW CELLULAR SWITCH GEAR. 


Mesers. Walker & Hodgetts, Salford, have sent us the follow- 
ing description of a modification of the cellular pattern of 
switch gear which they are about to place on the market. It is 
particularly designed for single-phase systems at 2,000 to 8,000 volts. 
We understand that the improvements consist of some simple 
detail alterations to the fuses, with several objects in view, among 
which may be mentioned the avoidance of the use of springs, the 
provision of a new type of flexible conductor inside the pots, and 
also a mechanical method of fixing the fuse wire in order to replace 
the existing soldered connections. 

In the modification of the general construction of the gear, the 
heavy horizontal slates are taken out of the wall, and the switch 
gear is re-constructed in the reverse position, so that what has been 
the back now becomes the front and vice versa. This is illustrated 
in the photograph which has been taken from a trial board. It will 
be noted that there are four sets of bolts and distance pieces holding 
the slates together, and it is found that a very rigid self-contained 
switchboard can be obtained in this way, although in actual prac- 
tice, on a board of the size illustrated, six or eight bolts are used; 


77 ViEW or Boanp CONSTRUCTED FOR TEST, ONLY Four BOLTS BEING USED. 


For the purpose of showing the construction clearly all division slates, 
partitions, all but two back slates, and the guard slates completely covering 
the switches from the front have been removed. 


the bolts are cemented into the distance pieces, and it is claimed 
that the construction is as solid as if the board were mounted into 
the wall. By this means the switches and fuses are removed from 
the operator. He is shielded from any possible arcing from these 
by two thicknesses of slate slabs. The makers point out that, 
although this method introduces a back, which has hitherto been 
absent from the type of gear in question, it is possible to see any 
person at the back through certain portions of the gear ; moreover, 
the fittings at the back are now shielded in identically the same way 
as those visible at the front in the original design. 


.. STIRS 


Breakdown at the Islington Electricity Works.—An unfor- 
tunate incident occurred at the Islington electricity works on 
Wednesday night, resulting in the complete shut-down of the 
supply for a short time. An armature coil on one of the 
alternator coils burnt out, and, in consequence, it was necessary 
to switch off the entire plant and to parallel the machines 
again. Considerable inconvenience was, of course, caused, as 
the time of the occurrence was 9 p.m. 


MR. BALFOUR’S PRESIDENTIAL ADDRESS TO THE 
BRITISH ASSOCIATION.* 


REFLECTIONS SUGGESTED BY THE NEW THEORY or MATTER. 


The meetings of this great Society have for the most part been 
held in crowded centres of population, where our surroundings never 
permit us to forget, were such forgetfulness in any case possible, 
how close is the tie that binds modern science to modern industry, 
the abstract researches of the student to the Aabours of the inventor 
and the mechanic. This, no doubt, is as it should be. The inter- 
dependence of theory and practice cannot be ignored without inflict- 
ing injury on both; and he is but a poor friend to either who under- 
values their mutual co-operation. 

Yet, after all, since the British Association exists for the 
advancement of science, ıt is well that now and again we should 
choose our place of gathering in some spot where science rather 
than its applications, knowledge, not utility, are the ends to which 
research is primarily directed. 

If this be so, surely no happier selection could have been made 
than the quiet courts of this ancient university. For here, if any- 
where, we tread the classic ground of physical discovery. Here, if 
anywhere, those who hold that physics is the true Scientia Scien- 
tiarum, the root of all the sciences which deal with inanimate nature, 
should feel themselves at home. For, unless I am led astray by too 
partial an affection for my own university, there is nowhere to be 
found in any corner of the world, a spot with which have been 
connected, either by their training in youth or by the labours of 
their maturer years, so many men eminent as the originators of 
new and fruitful physical conceptions. I say nothing of Bacon, the 
eloquent prophet of a new era; nor of Darwin, the Corpernicus of 
Biology ; for my subject to-day is not the contributions of Cam- 
bridge to the general growth of scientific knowledge. I am con- 
cerned rather with the illustrious line of physicists who have 
learned or taught within a few hundred yards of this building—a 
line stretching from Newton in the 17th century, through Caven- 
dish in the 18th, through Young, Stokes, Maxwell in the 19th, 
through Kelvin, who embodies an epoch in himself, down to Rayleigh, 
Larmer, J. J. Thomson, and the scientifie school centred in the 
Cavendish laboratory, whose physical speculations bid fair to render 
the closing years of the old century and the opening years of the 
new as notable as the greatest which have preceded them. 

Now what is the task which these men, and their illustrious 
fellow-labourers out of all lands, have set themselves to accomplish ? 
To what end led these ** new and fruitful physical conceptions " to 
which I have just referred! It is often described as a discovery of 
the laws connecting phenomena.” But this is certainly a mis- 
leading, and in my opinion a very inadequate, account of the subject. 
To begin with, it is not only inconvenient, but confusing, to describe 
as phenomena things which do not appear, which never have 
appeared, and which never can appear, to beings so poorly provided 
as ourselves with the apparatus of sense perception. But apart 
from this, which is a linguistic error too deeply rooted to be easily 
exterminated, is it not most inaccurate in substance to say that a 
knowledge of Nature's law is all we seek when investigating Nature ! 
The physicist looks for something more than what, by any stretch 
of language, can be described as co existences ” and sequences 
between so-called phenomena." He seeks for something deeper 
than the laws connecting possible objects of experience. His object 
is physical reality; a reality which may or may not be capable of 
direct perception ; a reality which is any case independent of it; a 
reality which constitutes the permanent mechanism of that physical 
universe with which our immediate empirical connection is so slight 
and so deceptive That such a reality exists, though philosophers 
have doubted, is the unalterable faith of science; and were that 
faith per impossibile to perish under the assaults of critical specula. 
tion, science, as men of science usually conceive it, would perish 
likewise. 

If this be so, if one of the tasks of science, and more particularly 
of physics, is to frame a conception of the physical universe in its 
inner reality, then any attempt to compare the different modes in 
which, at different epochs «f scientific development, this intellectual 
picture has been drawn, cannot fail to suggest questions of the 
deepest interest. True, I am precluded from dealing with such of 
these questions as are purely philosophical by the character of this 
occasion, and with such of them as are purely scientific by my own 
incompetence. But some there may be sufficiently near the dividing 
line to induce the specialists who rule by nght on either side of it 
to view with forgiving eyes any trespasses into their legitimate 
domain which I may be tempted, during the next few minutes, to 
commit. 

Let me, then, endeavour to compare the outlines of two such 
pictures, of which the first may be taken to represent the views 
prevalent towards the end of the 18th century; a little more 


Delivered by the Right Hon. A. J. Balfour, D.C.L., L. L. D., M.P., 
F.R.S., Chancellor of the University of Edinburgh, on Wednesd ty. 
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than 100 years from the publication of Newton’s “ Principia,” and, 
roughly speaking, about midway between that epoch-making date 
and the present moment. I suppose that if at that period the 
average man of science had been asked to sketch his general con- 
ception of the physical universe, he would probably have said that 
it essentially consisted of various sorts of ponderable matter, scattered 
in different combinations through space, exhibiting most varied 
aspects under the influence of chemical affinity and temperature, 
but through every metamorphosis obedient to the laws of motion, 
always retaining its mass unchanged, and exercising at all distances 
a force of attraction on other material masses, according to a simple 
law. To this ponderable matter he would (in spite of Rumford) 
have probably added the so-called imponderable heat, then often 
ranked among the elements, together with the two electrical 
fluids” and the corpuscular emanations supposed to constitute light. 
In the universe as thus conceived, the most important forms of 
action between its constituents was action at a distance; the 
principle of the conservation of energy was, in any general form, 
undreamed of; electricity and magnetism, though already the 
subjects of important investigation, played no great part in the 
whole of things; nor was a diffused ether required to complete 
the machinery of the universe. 

Within a few months, however, of the date assigned for these 
deliverances of our hypothetical physicist, came an addition to this 
general conception of the world, destined profoundly to modify it. 
About 100 years ago Young opened, or re-opened, the great con- 
troversy which finally established the undulatory theory of light, 
and with it a belief in an interstellar medium by which undulations 
could be conveyed. But this discovery involved much more than 
the substitution of a theory of light which was consistent with the 
facts for one which was not; since here was the first authentic 
introduction* into the scientific world-picture of a new and pro- 
digious constituent— a constituent which has altered, and is still 
altering, the whole balance (so to speak) of the composition. 
. Unending space, thinly strewn with suns and satellites, made or in 
the making, supplied sufficient material for the mechanism of the 
heavens as conceived by Laplace. Unending space filled with a 
continuous medium was a very different affair, and gave promise of 
strange developments. It could not be supposed that the ether, if 
its reality were once admitted, existed only to convey through inter- 
stellar regions the vibrations which happen to stimulate the optic 
nerve of man. Invented originally to fulfil this function, to this it 
could never be confined. And accordingly, as everyone now knows, 
things which, from the point of view of sense perception, are as 
distinct as light and radiant heat, and things to which sense per- 
ception makes no response, like the electric waves of wireless 
telegraphyst intrinsically differ, not in kind, but in magnitude alone. 

This, however, is not all, nor nearly all. If we jump over the 
century which separates 1804 from 1904, and attempt to give in 
outline the world-picture as it now presents itself to some leaders of 
contemporary speculation, we shall find that in the interval it has 
been modified, not merely by such far-reaching discoveries as the 
atomic and molecular composition of ordinary matter, the kinetic 
theory of gases, and the laws of the conservation and dissipation of 
energy, but by the more and more important part which electricity 
and the ether occupy in any representation of ultimate physical reality. 

Electricity was no more to the natural philosophers in the year 
1700 than the hidden cause of an insignificant phenomenon.{ It 
was known, and had long been known, that such things as amber 
and glass could be made to attract light objects brought into their 
neighbourhood; yet it was about 50 years before the effects of 
electricity were perceived in the thunderstorm. It was about 100 
years before it was detected in the form of a current. It was about 
120 years before it was connected with magnetism; about 170 years 
before it was connected with light and ethereal radiation. 

But to-day there are those who regard gross matter, the matter 
of everyday experience, as the mere appearance of which electricity 
is the physical basis; who think that the elementary atom of the 
. chemist, itself far beyond the limits of direct perception, is but a 
connected system of monads or sub-atoms which are not electrified 
matter, but are electricity itself; that these systems differ in the 
number of monads which they contain in their arrangement and 
in their motion relative to each other and to the ether ; that on 
these differences, and on these differences alone, depend the various 
qualities of what have hitherto been regarded as indivisible and 
elementary atoms; and that while in most cases these atomic 
systems may maintain their equilibrium for periods which, compared 
with such astronomical processes as the cooling of a sun, may seem 
almost eternal, they are not less obedient to the law of change than 
the everlasting heavens themselves. 

But if gross matter be a grouping of atoms, and if atoms be 
systems of electrical monads, what are these electrical monads ? 

* The hypothesis of an ether was, of course, not new. But before 
Young and Fresnel it cannot be said to have been established. 


+ First known through the theoretical work of Maxwell and the experi- 
ments of Hertz. 


+ The modern history of electricity begins wiih Gilbert, but I have 
throughout contined my observations to the post-Newtonian period. 


It may be that, as Prof. Larmor has suggested, they are but a 
modification of the universal ether, a suodification roughly compar- 
able to a knot in à medium which is inextensible, incompresible 
and continuous. But whether this final unification be accepted or 
not, it is certain that these monads cannot be considered apart from 
the ether. It is on their interaction with the ether that their 
qualities depend; and without the ether an electric theory of 
matter is impossible. » 

Surely we have here a very extraordinary revolution. Two cen- 
turies ago electricity seemed but a scientific toy. It is now thought 
by many to constitute the reality of which matter is but the sensible 
expression. It is but a century ago that the title of an ether toa 

lace among the constituents of the universe was authentically 
established. It seems possible now that it may be the stuff out of 
which that universe is wholly built. Nor are the collateral inferences 
associated with this view of the physical world less surprising. It 
used, for example, to be thought that mass was an original property 
of matter, neither capable of explanation nor requiring it; in its 
nature essentially unchangeable, suffering neither augmentation nor 
diminution under the stress of any forces to which it could be sub- 
jected; unalterably attached to, or identified with, each material 
fragment, howsoever much that fragment might vary in its appear- 
ance, its bulk, its chemical or its physical condition. 

But if the new theories be accepted, these views must be revised. 
Mass is not only explicable, it is actually explained. So far from 
being an attribute of matter considered in itself, it is due, as I have 
said, to the relation between the electrical monads of which matter 
is composed and the ether in which they are bathed. So far from 
being unchangeable, it changes, when moving at very high speeds, 
with every change in its velocity. 

Perhaps, however, the most impressive alteration in our picture 
of the universe required by these new theories is to be sought in & 
different direction. We have all, I suppose, been interested in the 
generally accepted views as to the origin and development of suns 
with their dependent planetary systems; and the gradual dissipa- 
tion of the energy which during this process of concentration 
largely taken the form of light and radiant heat. Follow out the 
theory to its obvious conclusions, and it becomes plain that the 
stars now visibly incandescent are those in mid-journey between 
the nebule from which they sprang and the frozen darkness to 
which they are predestined. What, then, are we to think of the 
invisible multitude of the heavenly bodies in which this process has 
been already completed? According to the ordinary view, we 
should sappose them to be in a state where all possibilities of 
internal movement were exhausted. At the temperature of inter- 
stellar space their constituent elements would be solid and inert; 
chemical action and molecular movement would be alike impossible, 
and their exhausted energy could obtain no replenishment unless 
they were suddenly rejuvenated by some celestial collision, or 
travelled into other regions warmed bs newer suns. 

This view must, however, be profoundly modified if we accept 
the electric theory of matter. We can then no longer hold that if 
the internal energy of a sun were as far as possible converted into 
heat either by its contraction under the stress of gravitation or by 
chemical reactions between its elements, or by any other inter- 
atomic force; and that, were the heat so generated to be dissipated, 
as in time it must be, through infinite space, its whole energy would 
be exhausted. On the contrary, the amount thus lost would be 
absolutely insignificant compared with what remained stored up 
within the separate atoms. The system in its corporate capacity 
would become bankrupt- the wealth of its individual constituents 
would be scarcely diminished. They would lie side by side, with- 
out movement, without chemical affinity; yet each one, howsoever 
inert in its external relations, the theatre of violent motions and of 
powerful internal forces. 

Or, put the same thought in another form. When the sudden 
appearance of some new star in the telescopic field gives notice to 
the astronomer that he, and, perhaps, in the whole universe, he 
alone, is witnessing the conflagration of a world, the tremendous 
force by which this far-off tragedy is being accomplished must 
surely move his awe. Yet not only would the members of each 
separate atomic system Pore their relative course unchanged, 
while the atoins themselves were thus riven violently apart in 
flaming vapour, but the forces by which a world is shattered are 
really negligible compared with those by which each atom of it is 
held together. 

In common, therefore, with all other living things, we seem to be 
practically concerned chiefly with the feebler forces of Nature, and 
with energy in its least powerful manifestations. Chemical affinity 
and cohesion are on this theory no more than the slight residual 
effects of the internal electrical forces which keep the atom in being. 
Gravitation, though it be the shaping force which concentrates 
nebulæ into organised systems of suns and satellites, is trifling com- 
pared with the attractions and repulsions with which we are familiar 
between electrically-charged bodies; while these, again, sink into 
insignificance beside the attractions and repulsions between the 
electric monads themselves. The irregular molecular movements 
which constitute heat, on which the very possibility of organic life 
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seems absolutely to hang, and in whose transformations applied 
science is at present so largely concerned, cannot rival the kinetic 
energy stored within the molecules themselves. This prodigious 
mechanism seems outside the range of our immediate interests. 
We live, so to speak, merely on its fringe. It has for us no promise 
of utilitarian value. It will not drive our mills; we cannot ess 
it to our trains. Yet not less on that account does it stir the intel. 
lectual imagination. The starry heavens have from time imme- 
morial moved the worship or the wonder of mankind. But if the 
dust beneath our feet be indeed compounded of innumerable 
systems, whose elements are ever in the most rapid motion, yet 
retain through uncounted ages their equilibrium unshaken, we can 
hardly deny that the marvels we directly see are not more worthy 
of admiration than those which recent discoveries have enabled us 
dimly to surmise. 

Now, whether the main outlines of the world-picture whieh I have 
just imperfectly presented to you be destined to survive, or whether 
in their turn they are to be obliterated by some new drawing on the 
scientific palimpsest, all will, I think, admit that so bold an attempt 
to unify physical nature excites feelings of the most acute intellectual 
gratification. The satisfaction it gives is almost testhetic in its 
intensity and quality. We feel the same sort of pleasurable shock 
as when from the crest of some melancholy pass we first see far 
below us the sudden glories of plain, river and mountain. Whether 
this vehement sentiment in favour of a simple universe has any 
theoretical justification I will not venture to pronounce. There is 
no d priori reason that I know of for expecting that the material 
world should be a modification of a single medium, rather than a 
composite structure built out of 60 or 70 elementary substances, 
eternal and eternally different. Why, then, should we feel content 
with the first hypothesis and not with the second? Yet so it is. 
Men of science have always been restive under the multiplication of 
entities. They have eagerly noted any sign that the chemical atom 
was composite, and that the different chemical elements had a com- 
mon origin. Nor, for my part, do I think such instincts should be 
ignored. John Mill, if I rightly remember, was contemptuous of 
those who saw any difficulty in accepting the doctrine of ‘ action at 
a distance.” So far as observation and experiment can tell us, bodies 
do actually influence each other at a distance. And why should 
they not? Why seek to go behind experience in obedience to some 
« priori sentiment for which no argument can be adduced? So 
reasoned Mill, and to his reasoning I have no reply. Nevertheless, 
we cannot forget that it was to Faraday’s obstinate disbelief in 
“action at a distance“ that we owe some of the crucial discoveries 
on which both our electric indusiries and the clectrie theory of 
matter are ultimately founded ; while at this very moment physicists, 
however baffled in the quest for an explanation of gravity, refuse 
altogether to content themselves with the belief, so satisfying to 
Mill, that it is a simple and inexplicable property of masses acting 
on each other across space. 

These obscure intimations about the nature of reality deserve, I 
think, more attention than has yet been givento them. That they 
exist is certain, that they modify the indifferent impartiality of pure 
empiricism can hardly be denied. The common notion that he who 
would search out the secrets of Nature must humbly wait on 
experience, obedient to its slightest hint, is but partly true. This 
may be his ordinary attitude; but now and again it happens that 
observation aud experiment are not treated as guides to be meekly 
followed, but as witnesses to be broken down in cross-examination. 
Their plain message is disbelieved, and the investigating judge does 
not pause until a confession in harmony with his preconceived ideas 
has, if possible, been wrung from their reluctant evidence. 


This proceeding needs neither explanation nor defence in those 
cases where there is an apparent contradiction between the utter- 
ances of experience in different connections. Such contradictions 
must, of course, be reconciled, and science cannot rest until the 
reconciliation is effected. The difficulty really arises when experi- 
ence apparently says one thing and scientific instinct persists in 
saying another. Two such cases I have already mentioned; others 
will easily be found by those who care to seek. What is the origin 
of this instinct, and what its value; whether it be a more prejudice 
to be brushed aside, or a clue which no wise man would disdain to 
follow, I cannot now discuss. For other questions there are, not 
new, yet raised in an acute form by these most modern views of 
matter, on which I would ask your indulgent attention for yet a few 
moments. 

That these new views diverge violently from those suggested by 
ordinary observation is plain enough. No scientific education is 
likely to make us, in our unreflective moments, regard the solid 
earth on which we stand, or the organised bodies with which our 
terrestrial fate is so intimately bound up, as consisting wholly of 
electric monads very sparsely scattered through the spaces which 
these fragments of matter are, by a violent metaphor, described as 
occupying.” Not less plain is it that an almost equal divergence 
18 to be found between these new theories and that modification of 

e common sense view of matter with which science has in the 
main been content to work. 
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What was this modification of common sense? It is roughly 
indicated by an old philosophic distinction drawn between what 
were called the “primary” and the “secondary” qualities of 
matter. The primary qualities, such as shape and mass, were sup- 
posed to possess an existence quite independent of the observer ; 
and so far the theory agreed with common sense. The secondary 
qualities, on the other hand, such as warmth and colour, were 


thought to have no such independent existence, being, indeed, no 


more than the resultants due to the action of the primary qualities 
on our organs of sense-perception ; and here, no doubt, common 
sense and theory parted company. 


You need not fear that I am going to drag you into the con- 
troversies with which this theory is historically connected. "They 
have left abiding traces on more than one system of philosophy. 
They are not yet solved. In the course of them the very possibility 
of an independent physical universe has seemed to melt away under 
the solvent powers of critical analysis. But with all this I am not 
now concerned. I do not propose to ask what proof we have that 
an external world exists, or how, if it does exist, we are able to 
obtain cognisance of it. These may be questions very proper to be 
asked by philosophy ; but they are not proper questions to be asked 
by science. For, logically, they are antecedent to science, and we 
must reject the sceptical answers to both of them before physical 
science becomes possible at all. My present purpose requires me to 
do no more than observe that, be this theory of the primary and 
secondary qualities of matter good or bad, it is the one on which 
science has in the main proceeded. It was with matter thus conceived 
that Newton experimented. To it he applied his laws of motion, 
of it he predicted universal gravitation. Nor was the case greatly 
altered when science became as much preoccupied with the move- 
ments of molecules as it was with those of planets. For molecules 
and atoms, whatever else might be said of them, were at least 
pieces of matter, and, like other pieces of matter, possessed those 
“ primary" qualities supposed to be characteristic of all matter, 
whether found in large masses or in small. 


But the electric theory which we have been considering carries 
us into a new region altogether. It does not confine itself to 
accounting for the secondary qualities by the primary, or the 
behaviour of matter in bulk by the behaviour of matter in atoms ; 
it analyses matter, whether molor or molecular, into something 
which is not matter at all. The atom is now no more than the 
relatively vast theatre of operations in which minute monads per- 
form their orderly evolutions ; while the monads themselves are not 
regarded as units of matter, but as units of electricity; so that 
matter is not merely explained, but is explained away. 


Now the point to which I desire to call attentión is not to be 
sought in the great divergence between matter as thus conceived by 
the physicist and matter as the ordinary man supposes himself to 
know it, between matter as it is perceived and matter as it really is, 
but to the fact that the first of these two quite inconsistent views is 
wholly based on the second. 

This is surely something of a paradox. We claim to found all 
our scientific opinions on experience; and the experience on which 
we found our theories of the physical universe is our sense- perception 
of that universe. That is experience; and in this region of belief 
there is no other. Yet the conclusions which thus profess to be 
entirely founded upon experience are to all appearance funda- 
mentally opposed to it; our knowledge of reality is based upon 
illusion, and the very conceptions we use in describing it to others, 
or in thinking of it ourselves, are abstracted from anthropomorphic 
fancies, which science forbids us to believe and nature compels us 
to employ. 

We here touch the fringe of a series of problems with which 
inductive logic ought to deal, but which that most unsatisfactory 
branch of philosophy has systematically ignored. This is no fault 
of men of science. They are occupied in the task of making dis. 
coveries, not in that of analysing the fundamental presuppositions 
which the very possibility of making discoveries implies. Neither 
is it the fault of transcendental metaphysicians. Their speculations 
flourish on a different level of thought; their interest in a philosophy 
of nature is lukewarm; and howsoever the questions in which they 
are chiefly concerned be answered, it is by no means certain that the 
answers will leave the humbler difficulties at which I have hinted 
either nearer to or further from a solution. But though men of 
science and idealists stand acquitted, the same can hardly be said of 
empirical philosophers. So far from solving the problem, they 
seem scarcely to have understood that there was a problem to be 
solved. Led astray by a misconception to which I have already 
referred; believing that science was concerned only with (so-called) 
„phenomena, that it had done all that it could be asked to do if it 
accounted for the sequence of our individual sensations, that it was 
concerned only with the “laws of Nature,” and not with the inner 
character of physical reality; disbelieving, indeed that any such phy- 
sical reality does in truth exist; it has never felt called upon seriously 
to consider what are the actual methods by which science attains its 
results, and how those methods are to be justified. If anyone, for 
example, will take up Mill's logie, with its “sequences and co- 
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existences between phenomena," its method of difference,“ its 
“ method of agreement," and the rest; if he will then compare the 
actualdoctrines of science with this version of the mode in which 
those doctrines have been arrived at, he will soon be convinced of 
the exceedingly thin intellectual fare which has been hitherto 
served out to us under the imposing title of Inductive Theory. 
There is an added emphasis given to these reflections by a train 
of thought which has long interested me, though I acknowledge 
that it never seems to have interested anyone else. Observe, then, 
that in order of logic sense-perceptions supply the premises from 
which we draw all our knowledge of the physical world. It is they 
which tell us there is a physical world ; it is on their authority that 
we learn its character. But in order of causation they are effects 
due (in part) to the constitution of our organs of sense. What we 
see depends not merely on what there is to be seen, but on our eyes. 
What we hear depends not merely on what there is to hear, but 
on our ears. Now, eyes and ears, and all the mechanism of per- 
ception, have, as we know, been evolved in us and our brute pro- 
genitors by the slow operation of natural selection. And what is true 
of sense-perception is, of course, also true of the intellectual powers 
which enable us to erect upon the frail and narrow platform which 
sense-perception provides, the proud fabric of the sciences. 


Now, natural selection only works through utility. It encourages 
aptitudes useful to their possessor or his species in the struggle for 
existence, and, for & similar reason, it is apt to discourage useless 
aptitudes, however interesting they may be from other points of view, 
because, being useless, they are probably burdensome. 

But it is certain that our powers of sense-perception and of calcu- 
lation were fully developed ages before they were effectively 
employed in searching out the secrets of physical reality—for our 
discoveries in this field are the triumphs but of yesterday. The 
blind forces of natural selection, which so admirably simulate 
design when they are providing for a present need, possess no power 
of prevision, and could never, except by accident, have endowed man- 
kind, while in the making, with a physiological or mental outfit 
adapted to the higher physical investigations. So far as natural 
science can tell us, every quality of sense or intellect which does 
not help us to fight, to eat, and to bring up children, is but & 
hy-product of the qualities which do. Our organs of sense-perception 
were not given us for purposes of research : nor was it to aid us in 
meting out the heavens or dividing the atom that our powers of 
calculation and analysis were evolved from the rudimentary instincts 
of the animal. 

It is presumably due to these circumstances that the beliefs of all 
mankind about the material surroundings in which it dwells are not 
only imperfect, but fundamentally wrong. It may seem singular 
that down to, say, five years ago, our race has, without exception, 
lived and died in & world of illusions; and that its illusions, or those 
with which we are here alone concerned, have not been about things 
remote or abstract, things transcendental or divine, but about what 
men see and handle, about those plain matters of fact" among 
which common sense daily moves with its most confident step and 
most self-satisfied smile. Presumably, however, this is either because 
too direct a vision of physical reality was a hindrance, not a help, in 
the struggle for existence; because falsehood was more useful than 
truth; or else because, with so imperfect a material as living tissue, 
no better results could be attained. But, if this conclusion be 
accepted, its consequences extend to other organs of knowledge 
besides those cf perception. Not merely the senses, but the intellect, 
must be judged by it; and it is hard to see why evolution, which has 
so lamentably failed to produce trustworthy instruments for obtain- 
ing the raw material of experience, should be credited with a larger 
measure of success in its provision of the physiological arrangements 
which condition reasoninits endeavours to turn experience to account. 

Considerations like these, unless 1 have compressed them beyond 
the limits of intelligibility, do undoubtedly suggest a certain inevit- 
able incoherence in any general scheme of thought which is built 
out of materials provided by natural science alone. Extend the 
boundaries of knowledge as you may; draw how you will the 
picture of the universe; reduce its infinite variety to the modes of a 
single space-filling ether; retrace its history to the birth of existing 
atoms ; show how under the pressure of gravitation they became 
concentrated into nebulie, into suns and all the host of heaven; how, 
at least in one small planet, they combined to form organic com- 
pounds; how organic compounds became living things; how living 
things, developing along many ditferent lines, gave birth at last to 
one superior race; how from this race arose, after many ages. a 
learned handful, who looked round on the world which thus blindly 
brought them into being, and judged it, and knew it for what it was: 
perforin, I say, all this, and, though you may indeed have attained 
to science, in nowise will you have attained to a self-sufficing 
system of beliefs. One thing at least will remain, of which this long- 
drawn sequence of causes and effects gives no satisfying explana- 
tion, and that is knowledge itself. Natural science must ever 
regard knowledge as the product of irrational conditions, for in the 
last resort it knows no others. It must always regard knowledge as 
rational, or else science itself disappears. In addition, therefore, 


to the difficulty of extracting from experience beliefs which experience 
contradicts, we are confronted with the difficulty of harmonising the 
pedigree of our beliefs with their title to authority. The more 
successful we are in explaining their origin the more doubt we cast 
on their validity. The more imposing seems the scheme of what 
we know the more difficult it 1s to discover by what ultimate criteria 
we claim to know it. | 

. Here, however, we touch the frontier beyond which physical 
Science possesses no jurisdiction. If the obscure and difficult region 
which lies beyond is to be surveyed and made accessible, philosophy, 
not science, must undertake the task. It is no business of this 
Society. We meet here to promote the cause of knowledge in one 
of its great divisions; we shall not help it by confusing the limits 
which usefully separate one division from another. It may perhaps 
be thought that I have disregarded my own precept—that I have 
wilfully overstepped the ample bounds within which the searchers 
into Nature carry on their labours. If it be so, I can only beg your 
forgiveness. My first desire has been to rouse in those who, like 
myself, are no specialists in physics the same absorbing interest 
which I feel in what is surely the most far-reaching speculation 
about the physical universe which has ever claimed experimental 
support, and if in so doing I have been tempted to hint my own 
personal opinion that as natural science grows it leans more, not 
less, upon an idealistic interpretation of the universe, even those 
who least agree may perhaps be prepared to pardon. 


INSPECTION AND INSURANCE OF ELECTRICAL 
MACHINERY. 


— — 


In his report for 1903, the chief engineer of the Engine, Boiler 
and Employers’ Liability Insurance Co. makes some interesting 
remarks regarding electrical machinery. He says that considerable 
additions have had to be made to the premiuins charged for motors 
driving coal cutters owing to the excessive rate of breakdown of 
these machines. The annual rate of breakdown among them has 
been about one in two. Motors driving underground hauling 
machines, motors out of doors driving shears, saws and portable 
tools in ironworks, foundries and shipyards are also subject to 
frequent breakdown. Then come crane motors and so on, till we 
come to the minimum of risk with the lighting dynamos in a dry 
and well-appointed room, kept clean and tended by a careful man. 


The breakdowns in 1903 may be classified as under. First as to 
parts which apparently broke first :— 
Dynamos. Motors. 
Armatures or rotors ........ 62:0 per cent. .... 50°5 per cent. 
Magnets or stators.......... 12:5 " ee 115 is 
Commutators or brush gear.. 170 "5 ... 145 ve 
Miscellaneous 8:5 " . . . 865 FS 
Switch gear — * . 15:0 - 
100 100 
Second, as to causes of damage :— 
Accident. osecas ex eri ec 14:0 per cent. .... 12:0 per cent. 
Dirt and oil ................ 10-0 A e. 105 - 
Age and deterioration ...... 24:0 6 ... 19:5 m 
Bad workmanship or design.. 17:5 ji . 18: » 
Overloading ................ 3:5 si saves 55 5 
Not ascertained ............ 31:0 10 . 29 5 ji 
100 100 


A general idea of the nature of these breakdowns, and of the 
services rendered by the company’s inspectors, may be gathered 
from the following examples selected from the experiences of the 
year :— 

Four-pole shunt-wound 60 B. H. p. enclosed motor, supplied with 
current at 500 volts, and intended to run at 600 revs. per min. 
When proposed for insurance the motor could not be seen at work, 
but as it was new from the works of a well-known maker the 
insurance was accepted. As soon as it was put to work the owner 
asked the company to send an inspector, as the magnet coils were 
very hot and the brushes sparking badly. The inspector found 
the owner's report correct. The magnet coils after two or three 
hours’ run were too hot to keep the hand upon, and with the brushes 
in the marked position the sparking was very bad. By moving the 
brushes back about lin. on the commutator, the sparking was 
reduced, but the speed was increased by 50 revolutions. As the 
machine was a new one, the inspector suggested that the attention of 
the makers should be drawn to its unsatisfactory working. They sent 
a man to examine it, who found one of the magnet coils “ earthed " 
to the frame. The coil was taken off and re-wound, but the heating 
still continued, the temperature rising quickly to 217 F. The 
inspector, who was then present, tested the current passing through 
the shunt, and found it to be 7:5 amperes. This led to the discovery 
that by some unaccountable mistake a set of coils wound for 250 
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instead of 500 volts had been put on. Thev were replaced, and the 
motor at once ran sparklessly with the field coils at a temperature 
of 80°F. at the end of an eight hours’ run. 
' Continuous-current transformer with double-wound armature, in 
& sub-station on an electric lighting cireuit receiving 46 amperes at 
1,000 volts from high-tension mains in connection with the gene- 
rators at the central station, and supplying 360 amperes at 110 volts 
to the low-tension network. The inspector found the armature 
was completely wrecked, all the steel bands upon it stripped off, 
and the conductors wedged tightly in between the core and the 
pole pieces. The armature had to be entirely rewound. The 
accident seems to have occurred in this way:—Two of the 
generators at the central station were running in parallel sup- 
plying the low-tension systems through this and other trans- 
formers. The network fed by this particular transformer was 
also in connection with the battery through the main battery fuse 
and single-pole battery switch. One of the generators at the central 
station began to spark so viciously that it had to be shut down. 
The excessive load thus thrown upon the second generator caused 
it to spark so much that it had to be stopped also. Thus the whole 
load of the low-tension network fed by the sub-station was thrown 
upon the battery, The battery fuse being insufficient to carry the 
current, was blown, leaving the whole network dend.“ The 
shunt circuit, however, still remained excited by the battery, as the 
connection to the shunt coil was taken off the battery side of the fuse. 
After a short stoppage the generators at the central station were 
got to work again, and the transformer was restarted. Having 
started the transformer the attendant thought about replacing the 
battery fuse, and either forgetting or not knowing the peculiar way 
in which the shunt circuit was connected, opened the battery switch 
for the purpose of cutting the battery out of circuit, but with the 
effect of breaking the shunt circuit. Before he fully realised the 
effect of his action, the armature, deprived of its field, had attained 
sufficient speed to burst the wire bands and throw out the conduc- 
tors. There may have been some special reason for connecting up 
the shunt coil on the battery side of the fuse, otherwise it surely 
would have been better to have connected it across the 'bus bars. 
Two- pole continuous-current motor, shunt-wound with indepen- 
dent excited field, used for driving a machine for bending rolled 
joists. To inaintain the motion of the machine and reduce the 
strain upon the motor when the beams were being bent, the driving 
shaft, whose normal speed was 225 revs. per min., carried three fly- 
wheels, two of ddin. diameter, each weighing 10 cwt. 8qrs., and one 
86in. diameter, weighing 8 cwt. Several complaints having been 
received of severe sparking and trouble with fuses, an inspector was 
sent to see what was wrong. He found that the motor required 
about 30 seconds to attain its full speed of 1,250 revs. per min., and 
that during this time the current increased to 46 amperes and the 
sparking was very vivid. When full speed was reached the current 
fell to 13 amperes and did not exceed 15 when joists were under 
pressure. Thus the flywheels, which were put on to relieve the 
motor, and did relieve it when the machine was bending the joists, 
caused heavy overloading at starting, because the starting resistance 
was cut out too quickly. Assuming the weight of the rims of the 
three wheels to have been 600]b., 600lb. and 450lb. respectively, and 
the radii of gyration to be equal to the radii of the wheels (to com- 
pensate for neglecting the arus), then the work done in imparting 
the velocities of 54ft., 54tt. and 35'3ft. per second (the equivalents 
of 225 revs. per min.) being equal to half the increase of vis viva is 


= 2,000 x 943 + 600 x 54? 450 x 35˙82) = 126,000 foot- pounds, 


and as this work was done in half. a- minute it was done at the rate 
of 252, 000 foot-pounds per minute, and was therefore equivalent to 
74 n.r. With a motor of 80 per cent. efficiency this would require 
a current of 32 amperes at 220 volts. Further, this current could 
only do the work if it remained constant during the whole period 
of 30 seconds which, of course, was impossible, since the back 
E. M. F. generated by the armature when it attained full speed 
was sufficient to prevent the current exceeding 15 amperes when 
the whole of the starting resistance was cut out. During part of 
the 30 seconds, therefore, the current must have considerably 
exceeded 32 amperes. The inspector says he saw it reach 45 
amperes, and there is little doubt it often exceeded this, for it 1s 
probable that in his presence the starting resistance would be cut 
out more slowly than on many other occasions. But it was not 
only at starting that the flywheels threw a heavy strain upon the 
motor. They endangered it whenever the armature current was cut 
off by running the armature for about 200 seconds in the field 
(which, as has been mentioned, was permanently maintained by 
excitation from an independent source). Now, the machine was so 
designed that when running as a motor the neutral part of the com- 
mutator was close to the trailing horns of the pole-pieces. The 
moment the supply of current to the armature was cut off the 
machine became a dynamo generating voltage but sending no current 
through the outer circuit. The field then became horizontal, or 
nearly so, and the neutral part of the commutator moved from under 
the trailing horns of the pole-pieces to a point half-way between the 


herns. The brushes, therefore, were no longer at the neutral point, 
but at & point where there was considerable difference of potential 
between adjoining sections of the commutator, and accordingly very 
heavy currents, causing vicious sparking, were set up in the arma- 
ture coils connected to these sections every time they passed under 
the brushes. Assuming the energy stored in the wheel when the 
current was cut off to have been 126,000 foot-pounds as before, then, 
since the machinery came to rest in 200 seconds, this energy must 
have been absorbed at the rate of 126,000 x 2% = 88, 000 foot-pounds 
per minute, which is equivalent to 1:15 f.. This was the power 
required to drive the armature of the motor, and to overcome the 
friction of the machinery, at a mean speed of 1125 revs. per min. 
Assuming as before an efficiency of 80 per cent. for the motor, the 
current required to overcome the friction of the machinery when 
driven by the motor would be about 5 amperes, which should be 
added to the 82 amperes required to give the flywheels their velocity. 
There are many other kinds of machines possessing great inertia 
when at rest and endowed with a large amount of kinetic energy 
when in motion. This example explains a special risk to which 
motors driving such machines are subject. a, 
On receipt of a letter from the owner of an insured motor stating 
that “ electricity was escaping from the motor,” and that he had 
sent for the makers to repair it, an inspector was sent to inquire 
and report. On arrival at the works he learnt that sparks had been 
seen to pass between the driving belt from the motor and an iron 
guard, and was informed that the maker’s man had attributed the 
sparking to a fault on one of the mains. He tested the motor and 
the mains and found the insulation satisfactory. He then examined 
the belt. He found it very dry and standing within fin. of the iron 
guard. When running it would doubtless approach the guard more 
closely and might even touch it. Evidently the sparks were due to 
discharges of frictional electricity. The origin of the sparks was 
explained to the owner and his fears of loss and damage removed. 


An Inverse Time-limit Relay.—The ordinary time-limit 
relay, as generally employed in connection with the tripping 
coil of a circuit breaker, insures the line from interruption 
until an overload shall have been maintained for a prede- 
termined period which is long enough to threaten the safety 
of the apparatus. The action of the Westinghouse inverse 
time-limit relay, a description of which appears in the Street 
Railway Journal, is similar, except that the speed with 
which the movable contact travels is regulated by the 
amount of the overload, and it thus differentiates between 
a short circuit which requires an immediate action of the 
circuit breaker and a slight overload, which will cause no 
damage unless sustained until the thermal effect is dangerous. 
The device consists essentially of a solenoid in which a core 
slides, this being in mechanical connection with the trip gear. 
When an overload occurs the core is drawn into the coils, 
raising the moving contact until connection is made with the 
stationary contact and the tripping circuit is closed. The 
variable time element is supplied by an air check which is 
connected with the magnet core by a vertical rod. As the 
core and moving contact rise the air in the checking chamber 
is compressed and acts in the same manner as a dash-pot in 
retarding the closure of the circuit. An intake valve allows 
the checking chamber to fill quickly when the overload is 
removed and the relay is thus automatically reset. The outlet 
valve furnishes the inverse time-limit feature, as the ball which 
closes the valve is held lightly under the compresssion of a 
coiled spring, the amount of the pressure upon the valve from 
within regulating the size of the opening. When a slight over- 
load occurs the pressure upon the check is light and the air 
escapes slowly through a small opening. In tho event of a 
short circuit the magnet core would be drawn rapidly upward, 
the air being expelled quickly from the valve, which the pres- 
sure would force wide open, and the tripping circuit would be 
closed. Should the overload cease before the contacts touch, 
the magnet core drops to its original position and the relay is 
reset, Adjustments are provided covering a wide range in 
time and current. The stationary contacts can be raised or 
lowered, thus varying the distance traversed by the moving 
contacts. Both the intake and the outlet valve of the air check 


‘are adjustable, thus controlling the speed with which it is 


emptied and filled. The leverage of the counterpoises attached 
to the check is also subject to adjustment, and by means of 
weights placed upon the scale pan beneath the magnet the 
weight of the moving element is increased. | 
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THE PARLIAMENTARY SESSION OF 1904. 


At the beginning of the year there was every indication 
that the Parliamentary Session of 1904 would be an unpro- 
ductive one so far as new schemes were concerned, and 
although this indication was not altogether falsified, there can 
be no doubt that, from the point of view of the electrical 
industry, a number of important matters have been dis- 
cussed and decided. As is usual in every Session, municipal 
trading has again intruded itself, perhaps not quite so 
violently as last year; but there has been a general feeling 
within the Committee rooms of both Houses that trading 
by a local authority outside its area is to a large extent an 
illegitimate speculation with the ratepayers’ money ; and this 
will tend to minimise the strife between municipalities and 
companies trading in the vicinity of their districts. 

Probably the most important feature of the Session has 
been the effort made by the Board of Trade to improve elec- 
trical legislation, for by the introduction of the Supply of 
Electricity Bill and the Light Rajlways Bill the Board has 
endeavoured to meet many objections which have been made 
during the past few years to the existing condition of the 
law relating to electric lighting and tramways. It is to be 
regretted, however, that these efforts of the Board of Trade are 
so continually nullified by the belated introduction of the Bills. 
Neither the Supply of Electricity Bill nor the Light Railways 
Bill has been passed; and in the case of the last mentioned 
this is inexcusable, for the Bill was practically “ non- 
contentious.” With regard to the former, it can only be 
hoped that the good "work accomplished when the Bill 
was before the House of Lords Committee presided over by 
Lord WOLVERTON will not be thrown away, and that next 
year the Bill in its amended form will be re-introduced. 
Unfortunately, the Standing Orders do rot allow a Bill to 
proceed from the point at which it was left in the previous 
Session, so that all those opponents of the measure who failed 


to secure what they petitioned for this year will be able to 


oppose again when the Bill is next introduced. Therefore 
there is every reason why these Bills should be reintroduced 
at an early date in the 1905 Session, We have already 
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expressed our views concerning the Government's well-con- 
ceived Wireless Telegraph Act which has been rushed through 
at the last moment, and there is no need to recapitulate them 
here. Apart from this useful item the Session has not been 
one to excite enthusiasm as regards legislative reform affecting 
the electrical industry. 

Dealing with the private legislation of the Session, attention 
is at once directed to the now familiar “ Bermondsey " clause, 
and it may be claimed that the gas companies have received a 
well-merited check. Their persistency in bringing the matter 
before the Committees of both Houses of Parliament had at 
length the effect of forcing Local Authorities to demand 
a definite expression of opinion as to the equity of the 
“ Bermondsey " clause in its original form, and a Committee 
of the House of Lords, presided over by the Duke of 
NORTHUMBERLAND, propounded what has now become known 
in Parliamentary Committee rooms as the Northumberland ” 
clause. An analysis of the terms of the clause, however, 
which gives a new undertaking five years and an existing 
undertaking applying for fresh powers three years before any 
equalisation of charges with expenditure becomes necessary, 
reveals the position adopted by the Committee which drafted 
it—viz., that a local authority authorised by statute to carry 
on certain works should not be compelled by a competitor to 
raise its prices because a loss may be incurred in the early 
stages of the undertaking. Many gas companies even do 
very little more than make both ends meet for the first year 
or two, but we venture to think that the shareholders of any 
such company would not acquiesce silently if the directors 
were to increase the selling price of gas if an increase of turn- 
over were all that was required to convert a loss into a 
profit. We do not advocate that municipal trading should 
be carried on in an absolutely unrestricted manner, but it 
would tend to greater uniformity in legislation if the proper 
regulations and safeguards were laid down once for all, instead 
of each Parliamentary Committee (consisting of a few members 
only) being left to settle each case in accordance with their 
opinion of its merits. This does not apply only to the 
“ Bermondsey " clause, but also to the disputes arising every 
Session between power companies and Local Authorities as to 
the allocation of areas and on the question of competition. 

Another matter in which the gas companies have again 
keenly interested themselves is the question of alleged electro- 
lytic damage to their pipes by leakage current from electric 
tramways. Now, it is already known that the Board of Trade 
has formulated a set of regulations for the protection of gas and 
water companies, but in spite of these regulations and the oft- 
repeated assurances of the Board of Trade that it sees no need 
for modifying or extending them in this respect, application 
is constantly made for more protection. One of the boldest— 
and we are pleased to say unsuccessful—attempts in this 
direction ever made was at the instigation of the Barnet Gas 
and Water Co. this Session. It was sought to include an 
“electrolysis clause" in a Bill of this company's own 
promotion, applicable, not to any specific works, but in the 
widest possible sense to any electrical undertaking, past, 
present or future, within the company's area of supply. 
Later, the same point was raised in connection with the 
Torquay Tramways Bill, promoted by the Dolter Electric 
Traction Co. This particular case, moreover, emphasises 
the ever-growing necessity for the abolition of the local 
veto under the Tramways Act of 1870.' As a condition of 
consent, the Torquay Corporation insisted on having protec- 
tion under a special electrolysis clause so far as its gas and water 
mains were concerned. To this the promoters perforce agreed, 
and, as a consequence, a House of Commons Committee felt 
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bound, merely as a matter of consistency and not of principle, 
to give similar protection to the Torquay Gas Co. Fortu- 
nately for the electrical industry, however, great vigilance is 
now being displayed by the Chairman of Committees in the 
House of Lords, aided by his counsel, and both sections of 
the clause were struck out, even after a Committee of the 
House of Lords had agreed to their insertion. Really, the 
Dolter Company deserve thanks for having introduced their 
Bill, for, as a result of the discussion which took place upon 
the third reading of the Bill in the House of Lords in respect 
of electrolysis, the gas companies are inclined to drop this 
question, at any rate for the present. An indication of this 
tendency was presented only a few days ago in connection 
with the Caerphilly electric lighting order, the reason given 
being that it was quite evident Parliament had made up its 
mind that the Board of Trade regulations were sufficient. 

In connection with the ** Power” bills, only three of which 
involved new schemes, an important question arises as to the 
tendency of Parliamentary Committees on the question of 
finance. Both the East London and Lower Thames Electric 
Power Bill and the Cheshire Electric Power Bill were rejected 
practically because the promoters failed to produce an absolute 
guarantee that the capital would be forthcoming. Without 
suggesting for one moment that a scheme lacking substantial 
financial support should be passed, there is a possibility of the 
principle above referred to being applied too rigidly. We 
should not be far wrong in saying that it is a legacy handed 
down from the year 1902, when several rival schemes for tube 
railways in London were defeated by the YERKES and MORGAN 
groups solely because these gentlemen, figuratively speaking, 
produced the necessary capital in the Committee-room. Except 
in such exceptional circumstances, however, no promoter could 
expect to be in a position to follow this precedent, because in the 
ordinary course an investor will not pledge himself to sub- 
scribe to a scheme which has not even obtained Parliamentary 
sanction. Had this policy on the part of Parliament been 
pursued in the early days of electric power Bills, we should 
still have been waiting for the first of our “bulk” supply 
undertakings. While we are not finding fault with the decisions 
in regard to the East London and Lower Thames Bill and the 
Cheshire Bill, it is from a fear that such a precedent ia the 
hands of a clever counsel may be employed to the disadvantage 
of the electrical industry in the future that we draw attention 
to it. The one satisfactory feature of the Session as regards 
“ Power " schemes has been the passing of the North Wales 
Electric Power Bill; and this for two reasons: the scheme 
involves the employment of water power for generating electrical 
energy, and also the use of overhead wires for transmission 
and distribution. 

Regarding municipal trading, it has been shown on more 
than one occasion during the Session that Parliamentary Com- 
mittees view with disfavour any municipal trading operations 
outside the trading authority's own boundaries. Doncaster isa 
case in point so far as a general supply of electricity is con- 
cerned. The Belfast Corporation, also, in its Dill providing for 
the purchase of the Belfast Strect Tramways Co., sought to be 
authorised to enter into working agreements with tramway 
companies outside the city; but this, again, was refused at 
the instance of the Belfast and County Down Railway Co., 
the argument being that it would be possible for rate aided 
competition to exist over many miles of line, while rates were 
levied only in Belfast, the railway company contributing 
largely. 

The Tyneside Tramways and Tramroads Bill created 
considerable stir in municipal and tramway circles owing 


' to an almost successful attempt to compel the Newcastle 
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Corporation, against its will, to give running powers to 
the Tyneside Company. The intention of those who opposed 
the Bill on third reading was to secure the rejection of 
the running power clauses, but the Bill was re committed 
to the former Committee without any instruction, and, 
mainly owing to the firmness of the Committee in insisting 
that through-running would be to the public advantage, 
an agreement was arrived at between the parties and 
scheduled to the Bill. The introduction of the Dolter surface 
contact system at Torquay will be watched with interest, 
especially in the light of events at Wolverhampton. In 
London, the County Council again met with its annual rebuff 
before the Embankment tramway even reached the Committee 
stage of the House of Commons, and, later on, by a process 
of gradual elimination—first at the hands of the Committee 
and then at the instance of the House itself—the proposed line 
down Tottenham Court-road disappeared. An interesting 
point in connection with municipal tramway schemes in the 
provinces has been the granting, in a few instances, of power to 
run omnibuses over routes which are being reconstructed for 
electric traction, but only during the period of reconstruction, 
or in order to test the capacity of any particular route with 
the view of constructing a new tramway. In one case an 
effort was made to obtain powers to run the omnibuses beyond 
the tram way termini and in competition with the local omnibus 
companies, but the application was refused by the Police and 
Sanitary Committee of the House of Commons. 

A word may be said here as to a welcome improvement in 
Parliamentary procedure which has manifested itself, probably 
in a greater degree this Session than hitherto. It has been a 
standing complaint for several years that in many unopposed 
Bills, and especially municipal omnibus Bills, clauses of a very 
far-reaching character have been inserted without sufficient 
inquiry as to their reasonableness or equity. This state of 
affairs, however, is fast being broken down. For instance, all 
municipal Bills of an omnibus character, whether opposed or 
unopposed, are now sent to the Police and Sanitary Com- 
mittee of the House of Commons, which goes through the 
clauses seriatim with the assistance of a representative of the 
Local Government Board, and we may warn promoters that 
they have now to produce good evidence in support of any 
uncommon or unprecedented proposal Other unopposed 
private Bills, also, are not now treated in an informal manner 
by the Unopposed Committees of both Houses, as we have 
had occasion recently to point out. 

A number of matters of more or less importance may also 
be referred to in conclusion. A small difficulty in the matter 
of the transfer, by local authorities, of their electric lighting 
provisional oider to * Power" companies has been cleared 
away, a clause being inserted in several power Dills giviug 
power companies the right to acquire such powers without 
having to come to Parliament again. This clause was intro- 
duced owing to a doubt having existed on the point. Local 
authorities have, of course, only to obtain the consent of the 
Board of Trade to the transfer. The electric lighting difficulty 
in Marylebone has been smoothed out—at any rate for the 
present—by the passing of the Marylebone Borough Council 
Act, authorising the borrowing of the necessary sums to 
complete the purchase of that part of the Metropolitan Com- 
pany’s undertaking which lies in the borough of St. Maryle- 
bone, and also by the passing of the London County Council 
(Money) Act, which included powers to lend the Marylebone 
Council the requisite amounts. Zone“ fares, which will be 
adopted on the District Railway when it is electrified, are an 
innovation so far as a system of such magnitude is concerned. 
The rejection of the Bill proposing the construction of a tube 
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railway between North and South Woolwich on the opposition 
of the London County Council is, in a measure, to be regretted, 
as, although a more or less definite promise was given by the 
Council to promote such a scheme itself, it must be many 
years before it can be put into effect owing to the large capital 
expenditure to which the Council already stands committed. 
The Metric Bill, too, has been dropped, it not having survived 
the Committee stage of the House of Lords, but the Electric 
Lighting (London) Bill, providing for slight readjustments in 
the Metropolitan electric lighting areas, has at last been passed. 

We trust that next Session of Parliament. will be more 
beneficial to the electrical industry, and, we hope, by more 
direct methods. An equivalent of this year’s abortive 
Electricity Supply Bill must certainly be passed, and legisla- 
tion must be introduced to continue and amend the Light 
Railways Act, 1896, and to amend the 1870 Tramways Act 
particularly by removing the burdens of the local veto and 
the 21 years purchase clause from the electric traction 
industry. 


OBITUARY. 


— 


JOSEPH DAVID EVERETT. 


We regret to announce the death of Prof. Joseph David 

Everett, M.A., D.C.L., F.R.S., who retired from the chair of 
Natural Philosophy at Queen’s College, Belfast, in 1897, after 
having held it for 30 years. Prof. Everett was born near 
Ipswich in 1831 and received his preliminary education there, 
subsequently occupying the post of mathematical master at a 
school in Hertfordshire. In 1854 he entered the University of 
Glasgow and studied under Lord Kelvin (theu Prof. Wm. 
Thomson), graduating M.A. in 1857 with honours in mathe- 
matics, natural philosophy, classics and mental philosophy. 
For a short time he was secretary to the Meteorological 
Society of Scotland, and was afterwards professor of mathe- 
matics at Kings' College, Nova Scotia, which post he resigned 
in 1864. His next move was to Glasgow, where he was 
appointed assistant professor of mathematics, and on leaving 
this position he was appointed to the chair of Natural Philo- 
sophy at Queen's College, Belfast, in 1867. 
One of Prof. Everett's favourite studies was in connection 
with thermometric measurements, and for many years he was 
secretary to the Underground Temperature Committee of the 
British Association. As secretary to the committee appointed 
by the B.A. in 1871, “for the Selection and Nomenclature of 
Dynamical and Electrical Units,” he suggested the names 
“dyne,” “erg” and “C.G.S,” and drafted the Report issued 
in 1873. To facilitate the adoption of its recommendations, 
he drew up a small volume of “Illustrations of the C.G.S. 
System," published by the Physical Society in 1875. Part III. 
of Prof. Everett's version of Deschanel’s “Traité de Physique " 
was published in 1900 and consisted almost entirely of new 
work. It dealt with the fundamental principles of modern 
electrical theory, as represented by Maxwell and Heaviside. 
His interest in physics did not abate during recent years, and 
he was a prominent figure at the meetings of the Physical 
Society, and only a few weeks ago joined in the discussion in 
our Correspondence columns on the rationalisation of electrical 
units. 

Prof. Everett was elected F.R.S. in 1879, and it may truly 
be said that he dedicated his life to the advancement of science. 
A hard thinker and great worker, he was always ready to 
impart his views and suggestions to others. 


HENRY PALIN GURNEY. 


The death of Dr. Henry Palin Gurney, by a mountaineering 
accident in Switzerland, removes from the educational world 
a man of strong personality and wide sympathies. In his 
public career he was Deputy Professor of Mineralogy at Cam- 
bridge, partner in the well-known firm of Wren and Gurney, 
and Principal of the Durham College of Science. In all these 
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sitions his skill in tuition and knowledge of affairs gained 

im a wide reputation. He took Orders in 1871, and to the 
end his intimate friends knew of the active interest he took in 
philanthropic work, though absorbed in the duties of adminis- 
tration. His loss to the North will be great. By his tactful 
efforts he had succeeded in drawing together many scattered 
interests, and their co-ordination is just beginning to be felt. 
He will be remembered as one who held on his way steadily, 
with wide public views and a sincere desire to leave the world 
better than he found it. 


REVIEWS. 


(Copies of the undermentioned work can be had from The Blectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books. 
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Rayons “N.” By R. BLONDLOT. (Paris: Gauthiers-Villars.) 1904. fr.2. 


This is a reprint of all the communications made by the 
author to the Academy of Sciences on the subject of N-rays, 
together with a number of supplementary notes and directions 
for making N-ray screens and observing N-rays. It is suitably 
prefaced with Dumas’ words concerning Faraday: What. 
makes the Sciences advance is mostly an almost insensible 
detail, observed with delicate instruments, measured with 
precision, controlled and pursued through its consequences 
with a patient logic. . . . The germ of an idea, as that of 
living beings, remains invisible until it finds its abode, and 
emerges like them, weak, feeble and hidden." The first Paper 
was published on February 2, 1903, and bears the title ** On 
the Polarisation of X-Rays.” The title was, of course, composed 
in error, as the author found outin the course of the following 
month, when he succeeded, not only in polarising the new 
rays, but also in reflecting and refracting them. Since that 
time the plot has been thickening, until to-day there is a vast 
amount of experimental material accumulated in France 
alone, and vouched for by some of the most distinguished of 
French savants, but almost entirely confined to that country. 
The situation is extraordinary and probably unique in recent 
scientific history. The development of the discovery may be 
followed up by looking through our Contemporary Science 
columns under the names of Blondlot, Macé de Lépinay, 
Charpentier, Meyer and Becquerel, and care has been taken 
not to overlook any Paper on the subject. For any intending 
student of N-rays the present volume will be a valuable guide, 
especially as it contains practical instructions, and, best of all, 
an actual sulphide screen ready for work. The reviewer must 
confess to not having succeeded in obtaining any decisive 
effect with the use of the screen, which consists of 32 patches 
of phosphorescent calcium sulphide deposited with a brush on 
black paper from an emulsion of the salt in collodion diluted 
with ether. A point not mentioned in the book is that some 
of the rows of patches should be less illuminated than others 
in order to allow for the different sensitiveness of different 
eyes. — E. E.F. 


Refuse Disposal and Power Production. By W. F. Goobnick 
(Westminster: Archibald Constable & Co., Ltd.) 1904. 16s. net. 
This volume, which is very fully illustrated, deals in a 
comprehensive manner with existing methods of refuse des- 
truction, and describes in some detail the construction of the 
various types of destructors in actual use. In the chapter on 
“ Refuse Destructors Combined with Electricity Works” the 
author puts forward opinions which cannot be passed without 
comment. He says, Those who have constantly asserted 
that the combination is worthless have in the course of time 
found themselves faced with actual statistics from various 
towns, clearly proving the combination to be of value, and so 
the critics have gradually decreased in number, and the 
situation to-day, as compared with that of five years ago, has 
entitely changed.” On the contrary, instead of decreasing, 
the number of critics has increased, the apparent decrease 
being due to the fact that interest in the subject has dimin- 
ished, and therefore the critics are not heard so frequently. 
Mr. Goodrich accuses station engineers of reluctance to 
admit the value of a combined destructor, because they con- 


sider that it would be an unpleasant adjunct, but the fact of 
the matter is that some station engineers know by experience 
the characteristics of the destructor, and other station engineers 
wisely benefit by their brethren’s trials, The author strongly 
recommends that one engineer should have control of both the 
destructor and the generating plant, and in this contention he is 
undoubtedly correct, although many engineers would prefer to 
leave the former severely alone. An apology is made for the 
steam curves, given in the book, being “ not altogether satis- 
factory, but, the author continues, in studying the same it 
must be remembered that they are diagrams taken under 
normal working conditions. . . . ." He does not seem 
to recognise that such curves are the only ones of any value, 
and that it is just under normal working conditions that 
steady steaming is required. 

The remainder of the book deals with tests that have been 
carried out on separate and combined destructors, and there 
is à great deal of information of considerable value to those 
engaged in this particular work. 


The Phase Rule and its Applications. By A. FiNprax. 
Longmans, Green & Co.) 5s. 

This book is reminiscent of certain treatises on logic. These 
define with precision things which are common knowledge, 
continue them with care, and evolve an obvious result. Labour- 
ing through a vast quantity of semi-syllogisms, we have elicited 
that tin when persistently cooled, may disintegrate, that ice has 
a vapour pressure, and that the compounds of ammonia with 
silver chloride have a greater vapour tension and are more 
readily decomposed when the percentage of ammonia is greater. 
Praiseworthy efforts are made to express in a quasi-mathe- 
matical manner the very complex relations which occur when 
a change of state takes place, and for this purpose a nomen- 
clature is coined worthy of a metaphysician in his most aggra- 
vated form. The humble student would be right in accepting 
all this if. he could be assured of its correctness, but when he 
finds, as he will if he is sufficiently persevering, on p. 79 a 
statement thus: “From this table we sce that it is only at a 
temperature of about 812deg. that the pressure of the carbon 
dioxide becomes equal to atmospheric pressure. In a vessel 
open to the air, therefore, the complete decomposition of the 
calcium carbonate would not take place below this temperature 
by the mere heating of the carbonate," he suspects that on 
the physical side the methods of ratiocination of his teacher 
are inexact. There is an introduction by Prof. Sir William 
Ramsay, which is less scholastic and better worth reading. 


Le Radium et la Radioactivité. By PAUL Besson. With a Preface 
by Dr. A. d'Arsonval, Membre de l'Institut. (Paris: Gauthiers- 
Villars.) 1904. fr.2:75. 

The author, who is directing engineer to the Société Centrale 
de Produits Chimiques, aims, with considerable success, at giving 
a connected account of the work hitherto done on Becquerel 
rays and radium rays, including their physiological actions 
and medical applications, with references to the original Papers. 
It is a pity that he should have marred the excellence of his 
work by some rather crude theorising, culminating in tho 
sentence (p. 162): “In demonstrating the identity of light, 
electricity and magnetism, we have established the unity of 
Force ; if we admit the unity of Matter, we shall have taken 
another step in advance." The “ practician ” got rather out 
of his depth there. | 


(London: 


Contrôle des Installations Electriques. By A. MoxuEROOFE. (Paris: 
Ch. Béranger.) 2nd edition, 1904. 

The first part of this book contains an elementary treatise 
on the theory of electricity, and deals with the principal prac- 
tical applications of electric energy. All the usual technical 
information, formule and definitions are given, and the matter 
is rendered clear by numerous diagrams and illustrations. In 
the latter part of the book are to be found reproductions, partly 
in full, partly in abstract, of regulations and recommendations 
drawn up by various authorities, and having regard to the 
efficient and safe generation and distribution of electricity. 
Several German and English regulations are included, being 
set side by side with the corresponding French ones. Sample 
specifications, agreement forms, &c., are appended. 
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THE POSTMASTER-GENERAL'S ANNUAL REPORT. 


The fiftieth annual report of the Postmaster-General has just 
been issued and, as usual, contains a large amount of statis- 
tical and other information relating to telegraphs, in addition 
to that regarding the ordinary Post Office business. 

During the year ended March 31, 1904, no fewer than 
89,997,000 telegrams passed over the Post Office wires, but 
even this enormous number shows a falling off to the 
extent of 2,474,000 or 2:7 per cent. of those transmitted 
during the previous year, . This decrease is attributed 
to the. bad state of trade and especially Stock Exchange 
depression ; but probably the principal cause is the growth 
of the telephone system. This, the Postmaster-General 
remarks, is to be expected when it is remembered that a 
single telephone conversation often takes the place of two or 
more telegrams. Of course, it must be borne in mind, too, 
that Coronation year involved a large amount of telegraphic 
traffic, and this has naturally been missed during the year 
under review. It is comforting to observe that, if the tele- 
graph business may be taken as a criterion, there appear to be 
signs of a revival of business activity. One curious paragraph 
in the report is to the effect that on December 17th nearly 
90,000 telegrams relating to the “ Encyclopedia Britannica” 
were handed in, and it says much for the organisation of the 
department that these were dispatched without delay and 
without interference with the ordinary traffic. 

The telegraph has been extended during the year to 199 
post offices in country districts and in the growing sub- 
urban areas of the larger towns. Guarantees have been 
given for 137 of the new telegraph offices—49 by local autho- 
rities and 88 by private persons. There are now in the 
United Kingdom 9,976 telegraph offices at post offices, and 
2,357 at railway stations and other public places. The metro- 
politan intercommunication system installed last year, under 
which, by means of an arrangement analogous to a telephone 
switchboard, telegrams are sent direct from one office to another 
without re-transmission to the Central telegraph office, con- 
tinues to give satisfaction, and arrangements are being made 
for a considerable extension of the system. From 3,000 to 
4,000 telegrams have passed daily between the offices con- 
nected in this manner, and a considerable saving in time has 
resulted. 

Progress is being made with the underground cable from 
London to the North: the line of pipes is now completed as 
far as Carlisle: further north a section 19 miles in length has 
been laid across the Beattock incline, and a spur line of two 
pipes has been laid from Manchester to Leeds. A temporary 
cable has been provided over 25 miles of this latter section, 
the permanent cable has been carried northwards for a long 
distance on the main route, and provision has been made this 
year for carrying it as far as Carlisle. The laying of pipes as 
far as Glasgow is also contemplated. In order that the various 
sections of the underground system may be more readily avail- 
able in case of damage to overhead lines, it has been decided 
to modify the scheme outlined in the Postmaster-General's 
report of July 29, 1902, and to carry the line direct to Glas- 
gow, extending it thence to Edinburgh, instead of laying 
branches from Lanark to Glasgow and Edinburgh. This 
arrangement will also afford additional means of direct com- 
munication between Edinburgh and Glasgow ; and the means 
of communication between Dundee and Aberdeen will be 
reinforced by the underground wires as far as Larbert. 

Regarding the magnetic storm which occurred on October 31st, 
the Postmaster-General has very little to say except that the 
traffic happened to be abnormally heavy on that day. The 
protection of the telegraphs against the powerful currents 
used for lighting and traction purposes continues to demand 
careful attention, and the precautions taken have so far 
prevented any serious damage to Post Office property or 
interference with the telegraph and telephone services. 

He views with alarm the growing tendency of local authori- 
ties to attach onerous conditions to the consents granted by 
them for the erection of overhead lines, and in three instances 
during the past year it has been necessary to appeal to the 


Courts. The report next deals with the International Tele- 
graph Conference and the International Wireless Telegraph 
Conference which took place last year; the results of these 
have already been reported in our columns. 

Turning now to the statement of accounts showing the 
revenue and expenditure on telegraphs, it appears that in spite 
of the decrease of traffic the total receipts have increased from 
£3,723,866 in the previous year to £3,736,115 in 1903-4. 
These figures include respectively £92,121 and £61,957, 
representing the estimated value of services to other depart- 
ments. Under “Expenditure” are the following items :— 
Purchase and erection of buildings and sites £140,643, tele- 
graph extension £541,948, superannuations and other non- 
effective charges £111,665, salaries, wages, &c., £2,562,290, 
percentage of salaries to total revenue 68:58, maintenance of the 
telegraph system £1,001,205, percentage of maintenance to total 
revenue 26:8 ; under Telegraph vote £250,873 ; under other 
votes £111,172; total expenditure £4,719,796. This last 
figure is no less than 126:33 per cent. of the total revenue, as 
compared with the corresponding figure of 116:16 per cent. of 
the previous year, and there is thus a deficit of nearly £1,000,000. 
The interest on stock created for the purchase of the telegraphs 
remains as before—viz., £298,860. On the whole, therefore, 
it appears that the outlook is by no means bright, but it is as 
well to point out that the extra deficit is due almost entirely 
to the sum which has been expended on maintenance, this 
being £127,000 in excess of last year’s figure, and to that on 
extensions which exceeds the previous year’s figure by £145,000. 

Dealing with telephones, the Postmaster-General states that 


On March 31st last the number of Post Office trunk wire centres was 
396, an increase of 41 in the year. The total number of trunk circuits in 
use was 1,118, as compared with 1,309 in the preceding year. The 
number of new circuits opened for traffic during the year was therefore 
109. The total length of the trunk circuits in use was 51,400 miles, con- 
taining about 102,800 miles of wire. The capital expenditure on the 
purchase and development of the trunk wire system up to March 31st 
last was £2,200,024, including an expenditure during the year of 
£108,607. The Telegraph (Money) Act of this session authorised the 
raising of a further sum of £3,000,000 on the development of the tele- 
phone system of the country. Of this sum about £1,300,000 will be 
required for the extension of the trunk wire system and about £1,700,000 
for the development of the exchange system in London and the provinces. 

The total number of trunk-line conversations during the year was 
13,467,975. The corresponding number for the preceding year was 
11,574,229; and the increase in the year was thus 1,893,746, which is 
at the rate of 16:3 per cent. The gross revenue from this service was 
£325,525, as compared with £274,835, the increase being at the rate of 
18:4 per cent. The average value of each conversation was 5:8d. Seven 
years ago the average value was 5:02d. This increase corresponds with 
a greater use of the trunk lines between more distant towns. 

An arrangement has been made whereby conversations over the Anglo- 
French and Anglo-Belgian circuits can be obtained between the hours of 
9 p.m. and 7 a.m. for double periods of six minutes, at the same rates as 
for conversations of three minutes during the day, by callers whocontract for 
one or more calls each night for a period of at least one month. Experi- 
ments have been conducted during the year with a view to the establish- 
ment of telephonic communication between London and Holland. The 
results were such as to show that it is not at present practicable to con- 
struct a cable at reasonable cost which will enable direct telephonic com- 
munication to be established and maintained satisfactorily. 

The sum received as rentals of Post Office provincial telephone exchange 
circuits and of private wires was £206,786, as compared with £194,429 for 
the previous year, and the total number of subscribers on March 31st was 
5,253; the number of telephones rented increased in the year from 5,218 
to 6,874. The experiment has been tried of establishing a telephone call 
office system in rural districts with the aid of the public telegraph circuits, 
with a view to ascertain what demand there is for telephonic facilities 
between market towns and the surrounding villages. But the system has 
been little used by the public up to the present, and the receipts have not 
eovered the cost of attendance and maintenance. 

The number of telephones in connection with the Post Oflice London 
telephone system increased during the year from 9,122 to 15,632, and 
additional subscribers are being connected at the rate of from 100 to 200 a 
week. Three new exchanges have been opened during the year. The 
accommodation at the Central Exchange will be nearly exhausted in the 
course of the financial year 1904-5, and the construction of a second 
exchange with a maximum capacity of 18,000 lines is in progress. The 
length of the underground pipes which had been laid in the London area 
on March 31st last was 1,146 miles, and cables containing 125,717 miles of 
wire havo been provided, including 32,248 miles provided for the use of 
the National Telephone Co. on rental terms pending the transfer of the 
company's system to the Post Office. The lines of the present subscribers 
and the junction lines between exchanges have absorbed 43,335 miles, 
and 50,134 miles of wire remain available for the further development of 
the London service. On an average each circuit directly connected with 
an exchange has involved the provision of 14 miles of double wire, if allow- 
ance be made for the junction lines between exchanges. This in an increase 
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on the average length given in my predecessor’s report (1:35 miles), the 
greater length being due to the greater average distance of subscribers’ 
premises from exchanges as well as to the increasing number of 
junction lines required for calls between subscribers of different 
exchanges. Owing to the great extent of the London exchange area and 
the number of its local exchanges, the proportion of junction lines 
required is probably greater than in any other local exchange system in 
the world, and this fact will always make the cost of the service com- 
paratively high. The average cost of construction has increased sinco 
the last report from £18. 11s. 4d. per mile of double wire to £18. 16s. 10d. 
Including the cost of installation of telephone instruments and of 
exchange apparatus, the total cost of each subscriber's line has increased 

from £38. 6s. 3d. to £41 9s.8d. This does not include the cost of the 
` spare wires which are necessary for the maintenance of an exchange 
system in an efficient state, or of the ducis, cables and exchange plant 
intended to provide for the future development of the system and not yet 
brought into use. 

An account of the receipts and expendituse relating to the 
London service for the year ending March 31st shows a balance 
of £33,515 available for meeting the charge for interest on 
capital and for making provision for depreciation of plant. The 
capital expenditure to March 31st last was £1,514,300. "The 
Postmaster-General points out, however, that a large part of 
the plant which has been constructed has not yet been brought 
into use and is earning no revenue, This must happen in all 
cases where large underground systems are provided to meet 
future requirements, and the great extent of the London 
system makes it more noticeable in London than elsewhere. 
The proportion of revenue available, after paying working 
expenses, for the payment of interest on capital and as a 
sinking fund ought, however, to increase each year. No 
licences have been granted during the vear for the establish- 
ment of municipal exchange systems. ‘The amount of royalty 
received during the year from the National Telephone Co. was 
£169,853, and the amount froin other licensees was £6,206. 


Post Otice Telephone Service—London Area 
An Account of the above Sei vice for the year ended March 31, 1904. 
l RECEIPTS. 
Subscribers’ rentals : — 


Proportion of subscriptions paid in 1902-3 but proper to 1903-4. £31,934 
Paid in the year 1903-4: 


At flat / ⁵ð 8 .. ooo £20,615 

Atos ies e 79,695 

100,340 
Less proportion proper to 1901-5 .................. 53,522 l 
46,818 

Message fees, in addition to fixed minimum of £1. 10s. per 
Sübseribe n e 5,117 
Sales 8 1.580 
Rentals of wires leased to National Telephone Co.. 3,132 
Miscellaneous receipts .............. „ P 421 


Value of services rendered to Government departments without 


payment 1,820 


£90,822 


Maintenance of system ..............eeeeeeeeeee eee £26,216 
Salaries, wages, &c., of staff, including provision for pensions of 
established staff 
Rent, rates, fuel and light, including estimated rental value of 
premises already belonging to the department 
Miscellaneous expenses (stationery, travelling, &c.)............ 


Balance available towards meeting depreciation, interest, &c. .. 33,515 


£90,822 

NorEs.—1. The estimated amount required to provide for depreciation 
of plant, inclusive of spare wires, is £39,921, and interest at 3 per cent. 
a ee expenditure of £1,514,300 is £45,429, making together 

85,350. 

2. Terminable annuities have been created, payable from the vote for 
the telegraph service, to provide for the repayment, with interest at 3 per 
cent., of capital raised for telephone purposes under the Telegraph Act of 
1899. The proportions proper to the London telephone service of the 
annuity payments already made are as follows: —- Payment on April 1, 
1901, £24,406. 28. 6d. ; payment on April 1, 1902, £57,772. 14s. ; payment 
on April 1, 1903, £95,001. 153. 2d. 

3. The annuities prose for the repayment of the capital in 12-16 years, 
while the estimated life of the plant averages 36 years. The annuity 
required for interest and sinking fund on a capital expenditure of 


£1,514,300, repayable in 30 years with interest at 3 per cent., would be 
£77,259. 


Poole and District Electric Traction Co. v. Bournemouth 
Corporation.—The resumption of the arbitration proceedings, 
which have been reported at length in our legal colums, will 
not take place until after the long vacation. 


THE HON. CHARLES A. PARSONS’ PRESIDENTIAL 
ADDRESS TO SECTION G (ENGINEERING) OF 
THE BRITISH ASSOCIATION.* 


On this occasion I propose to devote my remarks to the subject of 
invention. It is a subject of considerable importance, not only to 
engineers but also to men of science and the public generally. I 
also propose to treat invention in its wider sense, and to include 
under the word discoveries in physics, mechanics, chemistry and 
geology. Invention throughout the Middle Ages was held in little 
esteem. In most dictionaries it receives scant reference except as 
applied to poetry, painting and sculpture. Shakespeare and Dryden 
describe invention as a kind of muse or inspiration in relation to the 
arts, and when taken in its general sense to be associated with 
deceit, as Return with an invention, and clap upon you two or 
three plausible lies." Asto the opposition and hostility to scientific 
research, discoverv and mechanical invention in the past, und until 
coniparatively recent times, there can be no question, in some cases 
the opposition actually amounting to persecution and cruelty. The 
change in public opinion has been gradual. The great inventions 
of the last century in science and the arts have resulted in a large 
increase of knowledge and the powers of man to harness the forces 
of Nature. These great inventions have proved without question 
that the inventors in the past have, in the widest sense, been 
among the greatest benefactors of the human race. Yet the lot of 
the inventor until recent years has been exceptionally trying, ahd 
even in our time I scarcely think that anyone would venture to 
describe it as altogether a happy one. The hostility and opposition 
which the inventor suffered in the Middle Ages have certainly been 
removed, but he still labours under serious disability in many 
respects under law as compared with other sections of the commu- 
nity. The change of public fecling in favour of discovery and 
invention has progressed with rapidity during the last century. 
Not only have private individuals devoted more time and money to 
the work, but societies, institutions, colleges, municipalities and 
Governments have founded many research laboratories, and in some 
instances have provided large endowments. These measures have 
increased the number of persons trained to scientific methods, and 
also provided greatly improved facilities for research ; but perhaps 
one of the most important results to engineers has been the direct 
and indirect influence of the more general application of scientific 
methods to engineering. l 

Sir Frederick Bramwell, in his Presidential Address to this Asso- 
ciation in 1888, emphasised the interdependence of the scientist and 
the civil engimeer, and described how the work of the latter has 
been largely based on the discoveries of the former; while the work 
of the engineer often provides data and adds a stimulus to the 
researches of the scientist. And I think his remarks might be 
further appropriately extended by adding that since the scientist, 
the engineer, the chemist, the metallurgist, the geologist all seek to 
unravel and to compass the secrets of Nature, they are all to a great 
extent interdependent on each other. But though research labora- 
tories are the chief centres of scientific invention, and colleges, 
institutions and schools train the mind to scientific methods of 
attack, yet in mechanical, civil and electrical engineering the chief 
work of practical investigation has been carried on by individual 
engineers or by firms, syndicates and companies. These not only 
have adapted discoveries made by scientists to commercial uses, but 
also in many instances have themselves made such discoveries or 
Inventions. 

To return to the subject, let us for a moment consider in what 
invention really consists, and let us dismiss from our minds the very 
common conception which is given in dictionaries and encyclopedias 
that invention is a happy thought occurring to an inventive mind. 
Such a conception would give us an entirely erroneous idea of the 
formation of the great steps in advance in science and engineering 
that have been made during the last century; and, further, it would 
lead us to forget the fact that almost all important inventions have 
been the result of long training and laborious research and long- 
continued labour. Generally, what is usually called an invention 1s 
the work of many individuals, each one adding something to the 
work of his predecessors, cach one suggesting something to over- 
come some difficulty, trying many things, testing them when 
possible, rejecting the failures, retaining the best, and by a process 
of gradual selection arriving at the most perfect method of accom- 
1 the end in view. This is the usual process by which 
inventions are made. Then after the invention, which we will 
suppose is the successful attempt to unravel some secret of Nature, 
or some mechanical or other problem, there follows in many cases 
the perfecting of the invention for general use, the realisation of the 
advance or its introduction commercially; this after-work often 
involves as great difficulties and requires for its accomplishment as 
great a measure of skill as the invention itself, of which it may be 
considered in many cases ns forming a part. If the invention, as is 
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often the case, competes with or is intended to supersede some 
older method, then there is a struggle for existence’ between the 
This state of things has been well described by Mr. Fletcher 
The new invention, like a young sapling in a dense 
forest, struggles to grow up to maturity, but the dense shade of the 


two. 
Moulton. 


older and higher trees robs it of the necessary light. If it could 
only once grow as tall as the rest all would be easy, it would then 
get its fair share of light and sunshine. Thus it often occurs in the 
history of inventions that the surroundings are not favourable when 
the first attack is made, and that subsequently it is repeated by 
different persons, and finally under different circumstances it may 
eventually succeed and become established. 

We may take in illustration almost any of the great inventions 
of undoubted utility of which we happen to have the full history— 
for instance, some of the great scientific discoveries, or some of the 
great mechanical inventions, such as the steam engine, the gas 


engine, the steamship, the locomotive, the motor car, or some of 


the great chemical or metallurgical discoveries. Are not most, if 
not all, of these the result of the long-continued labour of many 

ersons, and has not the financial side been, in most cases, a very 
important factor in securing success? The history of the steam 
engine might be selected, but I prefer on this occasion to take the 
internal combustion engine, for two reasons—firstly, because its 
history is a typical one; and secondly, because we are to hear a 


Paper by that able exponent and great inventor in the domain of 


the gas engine, Mr. Dugald Clerk, describing not only the history, 
but the engine in its present state of development and perfection, 
an engine which is able to convert the greatest percentage of heat 
units in the fuel into mechanical work, excepting only, as far as we 
at present know, the voltaic battery and living organisms. 

The first true internal combustion engine was undoubtedly the 
cannon, and the use in it of combustible powder for giving energy 
to the shot is strictly analogous to the use of the explosive mixture 
of gas or oil and air as at present in use in all internal combustion 
engines ; thus the first internal combustion engine depended on 
the combination of a chemical discovery and a mechanical inven- 
tion, the invention of gunpowder and the invention of the cannon. 
In 1680, Huygens proposed to use gunpowder for obtaining motive 
power in an engine. Papin, in 1690, continued Huygens’ experi- 
ments, but without success. These two inventors, instead of follow- 
ing the method of burning the powder under pressure, as in the 
cannon, adopted, in ignorance of thermodynamic laws, an erroneous 
course. They exploded a small quantity of gunpowder in a large 
vessel with escape valves. which after the explosion caused a partial 
vacuum to remain in the vessel. This partial vacuum was then 
used to actuate a piston or engine and perform useful work. Sub- 
sequently, several other inventors worked on the same lines, but all 
of these failed on account of two causes which now are very evident 
tous. Firstly, gunpowder was then, as it still 1s, a very expensive 
form of fuel, in proportion to the energy liberated on explosion: 
secondly, the method of burning the powder to cause a vacuum 
involves the waste of nearly the whole of the available energy, 
whereas had it been burned under pressure, as in the cannon, a 
comparatively large percentage of the energy would have been con- 
verted into useful work. But even with this alteration, and how- 
ever perfect the engine had been, the cost of explosives would have 
debarred its coming into use, except far very special purposes. We 
come a century later to the first real gas engine. Street, in 1794, 
proposed the use of vapour of turpentine in an engine on methods 
closely analogous to those successfully adopted in the Lenoir gas 
engine of 80 years later, or 30 years ago. But Street’s engine 
failed from crudefand faulty construction. Brown, in 1823, tried 
Huygens’ vacuum method, using fuel to expand air instead of 
gunpowder, but he also failed, probably on account of the wasteful- 
ness of the method. Wright, in 1833, made a really good gas engine, 
having many of the essential features of some of the gas engines of 
the present day, such as separate gas and water pumps and water- 
jacketed cylinder and piston. Barnett, in 1889, further improved 
on Wright’s design, and made the greatest advance of any worker 
in gas engines. He added the fundamental improvements of com- 
pression of the explosive mixture before combustion, and he devised 
means of lighting the mixture under pressure, and his engine con- 
formed closely to the present-day practice as regards fundamental 
details. No doubt Barnett’s engine, so perfect in principle, deserved 
commercial success, but either his mechanical skill or his financial 
resources were inadequate to the task, and the character of the 
patents would seem to favour this conclusion, both as regards Barnett 
and other workers at this period. Up to 1850 the workers were few, 
but as time went on they gradually increased in numbers: attention 
had been attracted to the subject, and men with greater powers and 
resources appear to have taken the problem in hand. Among these 
numerous workers came Lenoir, in 1860, who, adopting the inferior 
type of non-compression engine, made it a commercial success by 
his superior mechanical skill and resources. Mr. Dugald Clerk 
tells us: The proposals of Brown (1823), Wright (1833), Barnett 
(1838), Bansanti and Matteucci (1857) show gradually increasing 
knowledge of detail and the difficulties to be overcome, all leading 
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to the first practicable engine in 1866, the Lenoir." This stage of 
the development being reached, the names of Siemens, Beaude 
Roches, Otto Simon, Dugald Clerk, Priestman, Daimler, Dowson, 
Mond and others appear as inventors who have worked at and 
added something io perfect the internal combustion engine and 
its fuel, and who have helped to bring it to its present state of 
perfection. 

In the history of great mechanical inventions there is perhaps no 
better example of the interdependence of the engineer, the physicist, 
and the chemist than is evinced in the perfecting of the gas engine. 
The physicist and the chemist together determine the behaviour of 
the gaseous fuel, basing their theory on data obtained from the , 
experimental engines constructed by the mechanical engineer, who, 
guided by their theories, makes his designs and improvements; 
then, again, from the results of the improvements, fresh data are 
collected and the theory further advanced, and so on till success is 
reached. But though I have spoken of the physicist, the chemist 
and the engineer as separate persons, it more generally occurs that 
they are rolled into one, or at most two, individuals, and that 
it is indispensable that each worker should have some considerable. 
knowledge of all the sciences involved to be ableto act his part success- 
fully. Now let us ask, Could not this very valuable invention, 
the internal cumbustion engine, have been introduced in a much 
shorter time by more favouring circumstances, by some more favour- 
able arrangement of the patent laws, or by legislation to assist the 
worker attacking so difficult a problem ? I think the answer is 
that a great deal might be done, and I will endeavour to indicate some 
changes and possible improvements. The history of this invention 
brings before our minds two important considerations, Firstly, let 
us consider the patentable matter involved in the invention of the 
gas engine, the utilisation for motive power purposes of the then 
well-known properties of the explosive energy of gunpowder or of 
mixtures of gas and oil with air. Are not these obvious inferences 
to persons of a mechanical turn of mind and who had seen guns 
fired, or explosions in bottles containing spirits of turpentine when 
slightly heated and a light applied to the neck? Surely, no funda- 
mental patent could have been granted under the existing patent 
laws for so obvious an application of known forces. Consequently, 
patent protection was sought in comparative details, details in some 
cases essential to success which were evolved or invented in the 
process of working out the invention. In this extended field of 
operations a slight protection was in some instances obtained. But, 
in answer to the question whether such protection was commensurate 
with the benefits received by the community at large, there can, I 
think, be only one reply. Generally, those who did most got 
nothing, some few received insufficient returns, and in very few 
cases, indeed, can the return be said to have been adequate. The 
second important consideration is that of the methods of procedure 
of the patentees, for it appears that very few of them had studied 
what had been suggested or done before by others before taking out 
their own patent. We are also struck by the number of really 
important advances that have been suggested and have failed to 
fructify, either from want of funds or other causes, to be forgotten 
for the time and to be re-invented later on by subsequent workers. 
What a waste of time, expense and disappointment would be avoided 
if we in England helped the patentee to find out easily what had 


been done previously, on the lines adopted by the United States and 


German Patent Offices, who advise the patentee after the receipt of 
his provisional specification of the chief anticipatory patents, dead or 
alive! And ought we in England to rest content to see our patentees 
awaiting the report of the United States and German Patent Offices 
on their foreign equivalent specifications before filing their English 
patent claims? Ought not our Patent Office to give more facilities 
and assistance to the patentce ? 

Before proceeding further to discuss some of the possible improve- 
ments for the encouragement and protection of research and inven- 
tion, I ask you to further consider the position of the inventor—the 
man anxious to achieve success where others have hitherto failed. 
To be successful he inust be something of an enthusiast; and 
usually he is a poor man, or a man of moderate means, and depen- 
dent on others for financial assistance. Generally the problem to 
be attacked involves a considerable expenditure of money; some 
problems require great expenditure before any return can thereby 
accrue, even under the most favourable circumstances. In the very 
few cases where the inventor has some ineans of hisownthey aregene- 
rally insufficient to carry him through, and there have unfortunately 
been many who have lost everything in the attempt. In nearly 
all cases the inventor has to co-operate with capital; the capitalist 
may be a sleeping partner, or the capital may be held by a firin or syndi- 
cate, the inventor in such cases being a partner—a junior partner— 
or a member of the staff. The combination may be successful and 
lasting, but unfortunately the best inventors are often bad men of 
business. The elements of the combination are often unstable, and 
the disturbing forces are many and active; especially is this so 
when the problem to be attacked is one of difficulty, necessitating 
various and successive schemes involving considerable expenditure. 
generally many times greater than that foreshadowed at the com- 
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menceinent of the undertaking. Under such circumstances, unless the 
capitalist or the senior partner or board be in entire sympathy with the 
inventor or exercise great forbearance, s imulated by the hope of ulti- 
mate success and adequate returns, the case becomes hopeless, dis- 
ruption takes place, and the situation is abandoned. Further, in the 
majority of cases, after some substantial progress has been made, it 
is found that under the existing patent laws insufficient protection can 
be secured, and the prospect of a reasonable return for the expenditure 
becomes doubtful. Under such circumstances the capitalist will 
generally refuse to proceed further unless the prospect of being first 
in the field may tempt him to continue. Very many inventors, as 
I have said, avoid the expense of searching the patent records to see 
how far their problem has been attacked by others. In some cases 
the cost of a thorough search is very great indeed ; sometimes it is 
greater than the cost of a trial attack on the problem. In the case 
of young and inexperienced inventors there sometimes exists a 
disinclination to enter on an expensive search ; they prefer to spend 
their money on the attack itself. There are some, it is true, who 
have a foolish aversion to take steps to ascertain if others have been 
before them, and who prefer to remain in ignorance and trust to 
chance. It will, however, be said that the United States and 
German Patent Office reports ought to suffice to warn or protect the 
English patentee, but my own experience has been that such protec- 
tion is not entirely satisfactory. here is, firstly, a considerable 
interval before such reports are received, and the life of a patent is 
short. Then, if a patent is upon an important subject, attracting 
general attention, the search is vigorous and sometimes over- 
wrought, and the patent unjustly damaged or refused altogether. 
If, however, the patent is on some subject not attracting general 
attention, it receives too little notice, and is granted without 
cominent. 


ln some few instances it may be said that ignorance has been a 
positive advantage, and that if the patentee had realised how much 
of his patentable work was honeyconibed by previous publications 
and patents, he would have lost heart and given up the task. It 
is, I think, a case of the exception proving the rule; and the 
patentee ought, as far as possible, in all cases to know his true 
position, and make his choice accordingly. The present patent 
law has some curious anomalies. Let us suppose some inventor 
has the good fortune to place the keystone in the arch of an 
invention, to add some finishing touch which makes the whole 
invention a complete success, and valuable. Then, success having 
been proved possible, others try to reap the results of his labour and 
good fortune, and, as often happens, it is discovered after laborious 
search that someone else first suggested the same keystone in 
some long-forgotten patent or obscure publication, but for some 
reason or other the public were none the better for his having done 
so. What does the law do? It says this is an anticipation, and 
instead of apportioning to all parties reasonable and equitable shares 
in the perfected invention, to which no one could object, it says that 
the patent is injured or perhaps rendered useless by the anticipation, 
and that its value to everyone concerned is thereby diminished or 
destroyed, as the case may be, and thrown open to the public. Up 
till a few years ago, any anticipations, however old, might be cited ; 
but recently the law has been amended, and at present none rank 
as anticipations which are more than 50 years old. 


The perfecting of inventions and their introduction into general 
use requires capital, as we have seen- sometimes a considerable 
amount, as in the introduction of the Bessemer process for 
steel, or the linotype system of printing—beforo any commer- 
cial success can be realised. 
difficulty is in the conservatisin of persons and communities who 
are the buyers of the invention. There is always present in 
their minds the risk of failure and its consequent loss and worry 
to themselves, and in the event of success the advantage, in their 
estimation, may not be suflicient to counterbalanee the risk. In 
large departinents and companies whose management is conducted 
by officials receiving fixed salaries, acting under non-technical 
supervision, there is a strong tendency among the officials to leave 
well alone, the organisation being such that the risk of failure, even 
though it be remote, more than counterbalances, in their estimation, 
the advantages that would result in the event of success. Next is 
the opposition of those who are financially interested in competing 
trades or older inventions; and if the invention is a labour-saving 
appliance, then the active opposition of the displaced labour is a 
serious, though generally only a temporary, barrier. Fortunately, 
however, for the community, for research and for invention, 
there is always to be found a considerable percentage of persons who, 
apart from the inventor, are able and willing to risk, and indeed to 
sacrifice, their personal interests in the cause of progress for the 
benefit of the community at large, and were it not for such persons 
the task of the introduction of most inventions would be an impos- 
sible one. There are many problems of the highest importance in 
physics, engineering, chemistry, geology and the arts, of which the 
investigation might probably prove of great benefit to the human 
race, and of which the probable monetary cost of the attack would 
be considerable, and of some very great indeed. Let us, then, 


Capital having been found, the next 


inquire how the necessary funds could be raised. It is possible in 
the case of some of the more attractive problems that a group of 
rich philanthropists might be found, but in most cases it would be 
impossible to form a company on business lines, under the existing 
laws of this and other countries, as I shall endeavour to show. 
In the case of many of the problems, no patents will give adequate 
protection; in some cases there is no subject matter of novelty and 
importance involved. In other cases the probable duration of the 
investigation is so long that any initial patents would have expired 
before a commercial result was reached, and under either of these 
circumstances there would be no inducement to business men or 
financiers to undertake the risk. 

As an illustration of my meaning, I will take two investigations 
that have doubtless occurred to the minds of most of those present, 
though many others of greater or less importance might be cited. 
One is the thorough investigation of the problem of aerial naviga- 
tion, with or without the assistance of flotation by gas. This 
problem could undoubtedly be successfully solved by an organised 
attack of skilled and properly trained engineers and the expenditure 
of a large sum of money. Assuming the problem solved and 
commercially successful, it appears to be impogsible, under the 
existing patent laws, to secure any adequate monopoly, so as to 
justify the expectation of a reasonable return on the capital 
expended on the invention. For in view of the multitude of 
suggestions that have been made and the experiments that 
have been carried out, the practical solution of the problem would 
appear to rest on a judicious selection of old ideas by means 
of exhaustive experiments. Another, and perhaps more important, 
investigation which has not. as yet, been attacked to any mate- 
rial extent is the exploration of the lower depths of the earth. 
To succeed in the undertaking a great expenditure of money must 
be incurred, and to raise this sum the pioneers have practically no 
security to offer. For if they succeed in finding rich deposits of 
precious minerals in greater abundance, or succeed in making some 
geological discovery associated with deep borings, they gain no 
exclusive title to these under existing laws. The shaft would be 
sunk in a locality to avoid as far as possible water-bearing strata 
and the necessity of pumping. lt would be of a size usual in 
ordinary mines or coal pits. The exact position of such shaft would 
require some consideration as to whether it should commence in 
the primary or secondary strata. It would be sunk in stages, each 
of about half a mile in depth, and at each stage there would be 
placed the hauling and other machinery, to be worked electrically, 
for dealing with each stage. At each second or third nile iu depth 
there would be air-locks to prevent the air-pressure from becoming 
excessive owing to the weight of the superincumbent air, which at 
from 2 to 8 miles would reach about double the atinospheric pressure 
at the surface. In order to carry on the transfer of air through the 
air-ocks for ventilating purposes pumps coupled to air-engines 
would be provided, the energy to work the pumps being obtained 
from electromotors. To maintain the shaft at a reasonable tempera- 
ture at the greater depth powerful means of carrying the heat to the 
surface would be provided. 

As to the cost, rate of boring, and normal temperature of the 
rock, an approximate estimate has been made, based on the expe- 
rience gained on the Rand, but including extra costs for air-locks 
and cooling :— 

Time in Tempera- 


Cost. 

years. ture of rock. 
For 2 miles depth from the surface £500,000 .. 10 .. 122?F. 
» d " T 1,100,000 .. 25 .. 152?F. 
„ 6 5 - 1,800,000 .. 40 .. 182%. 
» 8 " T 2,700,000 .. 55 212°F. 
» 10 a i 8,700,000 .. 70 212?F. 


iy 12 T " 5,000,000 .. 85 . 2T7TXF. 

My main object in discussing the enterprise has been to show that 
a pioneer company would not acquire any subsequent monopoly of 
similar works under the existing patent laws or the laws of any 
country. In the scheme as I have described it, there appears to 
be nothing that could be patented; but let us suppose that some 
good patent could have been found that was absolutely essential to 
the success of the undertaking, it would certainly have expired 
before the pioneer company could have reaped any substantial 
return, and probably before the first enterprise had been completed. 
It follows, therefore, that at the present time there is no adequate 
protection, or indeed any protection at all, for the promoters of 
many great and important pioneer enterprises, some of which might 
prove of immense benefit to mankind. Let us ask what change in 
the laws would place great pioneer research works on a sound 
financial basis. A Government grant, except for very special pur- 
poses, seems to be out of the question, seeing that the benetits to be 
derived are generally not contined to any one country. An esten- 
sion of the life of patents, which is now from 14 to 16 „ears in 
different countries, would be undoubtedly a step in the right direc- 
tion. It would be of great benefit generally if some scale of dura- 
tion of patents could be fixed internationally, the scale being fixed 
according to the subject-matter, the difliculty of the attack, and the 
past history of the subject, but more especially in-view of the utility 
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of the invention. One of the chief objections raised by the Privy 
Council against the extension of patents in this country has rightly 
been that undue prolongation is unfair to the British public, seeing 
that abroad no prolongations are granted. Therefore, if the dura- 
tion of patents for important matters is to be extended at home, it 
must also be extended abroad. In other words, such prolongations, 
to be effective, should necessarily extend to other countries. They 
should be international, and concurrent in all countries interested. 

One possible solution of this difficult question would be to place 
such matters under the jurisdiction of a central international com- 
mittee, who would have the apportionment of the life and privileges 
of patents and of the extension or curtailment of their duration, 
according to their handling by the owners. I would ask, Why has 
a patent a life of only 14 to 16 years, while copyright is for 42 years ? 
Why has a pioneer company making a railway under act of Parlia- 
ment generally rights for ever unless it abuses its privileges, or the 
requirements of the district necessitate the construction of competing 
lines, while a patent has in comparison a life of infinite shortness ? 
I might also cite gas companies, electrical supply companies, under 
act of Parliament or provisional orders of 42 years’ duration ; and this 
reminds us of the fact that until the term of life for electric supply 
companies had been extended from 21 years to 42 years by the bill of 
1884, it was impossible to find capital for such undertakings. Now, 
it may be urged that the grant of a patent is a different thing from the 
grant of power to a railway company, a gas or electric supply com- 
pany. But the object of this address has been to show that a 
patent, to be fair to the patentee, ought in many cases to be 
analogous to an act of Parliament or a provisional order. Would 
it not place matters in a fairer position, especially in the case of 
expensive and lengthy researches, to grant to those who pledge them- 
selves to spend a suitable and minimum sum within a stated period 
on the research a reasonable and fair monopoly, so that such person 
or syndicate might, in the event of success, be in the position to 
reap & reasonable return for their expenditure and risk ? Some such 
measure would unquestionably give an immense stimulus to 
research and invention by enabling capital to be raised and works 
started on commercial lines in fields of great promise at present 
almost untouched. I pass over the disadvantages to the British 
inventor of the hostile patent tariffs of Continental nations 
and of the protective patent laws of some of the British depen- 
dencies, disadvantages greater than those imposed by protec- 
tive tariffs on the ordinary British manufacturer. There is, 
however, another aspect of the question to which I would briefly 
allude: it is the great benefits that the world at large has derived 
from the work of inventors in the past. Think of the multitude and 
power of the great steam engines and gas engines that drive our 
factories, and pump the water out of our mines, and supply our 
cities with water, light and power; of the great steamships scattered 
over the ocean and the locomotives on the railways. Think ot the 
billions of tons of steel that have been made by the Bessemer, 
Siemens-Martin and Thomas Gilchrist processes, and of the great 
superiority and less cost of the material over the puddled iron which 
it superseded. Think of the vast work performed by the electric 
telegraphs and telephones, and we must not fail to include the great 
chemical and metallurgical processes carried on all over the world, 
hesides the countless other inventions and labour-saving appliances. 
Can we form any idea of the commercial value of all these gigantic 
tools that past inventors have left as a heritage to the human race, 
and can we venture to place any order of magnitude on so vast a sum? 
If we take as our unit of value the whole of the money spent on all 
inventions, both successful and unsuccessful, I think we shall be 
much below the mark if we assume that the value of the benefits 
have on the average exceeded by ten-thousandfold the money spent 
on making and introducing the inventions. If this is so, let us see 
what it means. It means that for every unit of capital spent by the 
inventors and their friends on invention they have in some cases 
received nothing back. In some cases they have just got their 
capital back, in some cases two or threefold, occasionally tenfold, 
very rarely a hundredfold. Whereas the world at large has received 
a present of ten-thousandfold greater value than all the money 
spent and misspent by the small band of past inventors. 

In conclusion, let us hope that the inventor will in the future 
recelve more encouragement and support, that the patent laws will 
be further modified and extended, that the people at large will con- 
sider these matters more closely and recognise that they are of first 
importance to their progress and welfare, and that in the future it 
may be easier, nay, in some cases, possible, to carry on many great 
researches into the secrets of Nature. 


Water Power in Russia.—At the third Russian Electrical 
Congress, recently held in St. Petersburg, a report on the 
available water power of that country was presented. The 
total power is estimated to approximate 11,000,000 H.P., of 
which 3,000,000 relate to Finland. 24 rivers represent con- 


siderable sources of energy, ranging from the Dnieper 
(240,000 H P.) downwards. 
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PROF. HORACE LAMB’S PRESIDENTIAL ADDRESS 
TO SECTION A (MATHEMATICS AND PHYSICS) 
OF THE BRITISH ASSOCIATION.* 


—— 


Of the various subjects which fall within the scope of this section 
there is no difficulty in naming that which at the present time 
excites the widest interest. The phenomena of radio- activity, 
ionisation of gases and so on are not only startling and sensational 
in themselves, they have suggested most Nonderfül and far-reaching 
speculations, and, whatever be the future of these particular 
theories, they are bound in any case deeply to influence our views 
on fundamental points of chemistry and physics. It will be felt as 
a matter of legitimate pride by many present that the University of 
Cambridge has been so conspicuously associated with this work. It 
would, therefore, have been natural and appropriate that this chair 
should have been occupied, this year above others, by one who could 
have given us a survey of the facts as they at present stand, and of 
their bearing, so far as can be discerned, on other and older 
branches of physics. But it has been otherwise ordered, and you 
and I must make the best of it. If the subject cannot be further 
dealt with for the moment, we have the satisfaction of knowing that 
it will in due course engage the attention of the section, and that we 
may look forward to interesting and stimulating discussions, in 
which we trust the many distinguished foreign physicists who honour 
us by their presence will take &n active part. 

It is, I believe, not an unknown thing for your president to look 
up the records of previous meetings in search of inspiration, and 
possibly of an example. I have myself not had to look very far, for I 
found that when the British Association last 1net in Cambridge, in 
the year 1862, this section was presided over by Stokes, and, more- 
over, that the address which he gave was probably the shortest ever 
made on such an occasion, for it occupies only half a page of the 
report, and took, I should say, some three or four minutes to deliver. 
It would be to the advantage of the business of the meeting, and to 
my own great relief, if I had the courage to follow so attractive a 
precedent ; but I fear that the tradition which has since established 
itself is too strong for me to break without presumption. 

The practical character of the mathematical work of Stokes and 
his followers is shown especially in the constant effort to reduce the 
solution of a physical problem to a quantitative form. It is now 
generally accepted that an analytical solution of a physical question, 
however elegant it may be made to appear by means of a judicious 
notation, is not complete so long as the results are given merely in 
terms of functions defined by infinite series or definite integrals, 
and cannot be exhibited in a numerical or graphical form. This 
view did not originate, of course, with Stokes; it is clearly indicated, 
for instance, in the works of Fourier and Poinsot, but no previous 
writer had, I think, acted upon it so consistently and thoroughly. 

We have had so many striking examples of the fruitfulness of the 
combination of great mathematical and experimental powers that 
the question may well be raised, whether there is any longer a 
reason for maintaining in our minds a dististinction between 
mathematical and experimental physics, or at all events whether 
these should be looked upon as separate provinces which may con- 
veniently be assigned to different sets of labourers. It may be held 
that the highest physical research will demand in the future the 
possession of both kinds of faculty. We must be careful, however, 
how we erect barriers which would exclude a Lagrange on the one 
side or & Faraday on the other. There are many mansions in the 
palace of physical science, and work for various types of mind. A 
zealous, or over-zealous, mathematician might indeed make out 
something of a case if he were to contend that, after all, the greatest 
work of such men as Stokes, Kirchhoff and Maxwell was mathe- 
matical rather than experimental in its complexion. An argument 
which asks us to leave out of account such things as the 
investigation of fluorescence, the discovery of spectrum analysis, 
and the measurement of the viscosity of gases may seem auda- 
cious; but a survey of the collected works of these writers will 
show how much, of the very highest quality and import, would 
remain. However this may be, the essential point, which cannot 
I think, be contested, is this, that if these men had been condemned 
and restricted to a mere book knowiedge of the subjects which they 
have treated with such marvellous analytical ability, the very soul 
of their work would have been taken away. I have ventured to 
dwell upon this point because, although I am myself disposed to 
plead for the continued recognition of mathematical physics as a 
fairly separate field, I feel strongly that the traditional kind of 
education given to our professed mathematical students does not 
tend to its most effectual cultivation. This education is apt to be 
one-sided and too much divorced from the study of tangible things. 
Even the student whose tastes lie mainly in the direction of pure 
mathematics would profit, I think, by a wider scientific training. 
A long list of instances might be given to show that the most fruit- 
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ful ideas in pure mathematics have been suggested by the study of | 


physical problems. 

Another characteristic of the applied mathematics of the past 
century is that it was, on the whole, the age of linear equations. 
The analytical armoury fashioned by Lagrange, Poisson, Fourier, 
and others, though subject, of course, to continual improvement 
and development, has served the turn of a long line of successors. 
The predominance of linear equations, in most of the physical 
subjects referred to, rests on the fact that the changes are treated 
as infinitely small. The electric theory of light forms at present 
an exception; but even here the linear character of the fundamental 
electrical relations is itself remarkable, and possibly significant. 
The theory of small oscillations, in particular, rnns as a thread 
through a great part of the literature of the period in question. It 
has suggested many important analytical results, and it still gives 
the best and simplest intuitive foundation for a whole class of 
theorems which are otherwise hard to comprehend in their various 
relations, such as Fourier's theorem, Laplace's expansion, Bessel's 
functions and the like. Moreover, the interest of the subject, 
whether mathematical or physical, is not yet exhausted; many 
important problems in optics and acoustics, for example, still await 
solution. The general theory has in comparatively recent times 
received an unexpected extension (to the case of latent 
motions’’) at the hands of Lord Kelvin; and Lord Rayleigh, by 
his continual additions to it, shows that, in his view, it is still 
incomplete. 

When the restriction to infinitely small motions is abandoned, the 
problems become, of course, much more arduous. The whole theory, 
for instance, of the normal modes of vibration which is so important 
in acoustics, and even in music, disappears. The researches hitherto 
made in this direction have, moreover, encountered difficulties of a 
less patent character. It is conceivable that the modern analytical 
methods which have been developed in astronomy may have an 
application to these questions. It would appear that there is an 
opening here for the mathematician; at all events, the numerical 
or graphical solution of any one of the various problems that could 
be suggested would be of the highest interest. One problem of the 
kind is already classical—the theory of steep water-waves discussed 
by Stokes; but even here the point of view has perhaps been rather 
artificially restricted. The question proposed by him, the determina- 
tion of the possible form of waves of permanent type, like the 
problem of periodic orbits in astronomy, is very interesting mathe- 
matically, and forms a natural starting-point for investigation ; but 
it does not exhaust what is most important for us to know in the 
matter. Observation may suggest the existence of such waves as a 
fact; but no reason has been given, so far as I know, why free 
water-waves should tend to assume a form consistent with perma- 
nence, or be influenced in their progress by considerations of 
geometrical simplicity. 

I have tried to indicate the kind of continuity of subject matter, 
method and spirit which runs through the work of the whole school 
of mathematical physicists of which Stokes may be taken as the 
representative. It is no less interesting, I think, to examine the 
points of contrast with more recent tendencies. Mathematical and 
physical science have become markedly introspective. The investi- 
gators of the classical school, as it may perhaps be styled, were 
animated by a simple and vigorous faith; they sought as a matter 
of course for a mechanical explanation of phenomena, and had no 
misgivings as to the trustiness of the analytical weapons which they 
wielded. But now the physicist and the mahematician alike are 
in trouble about their souls. We have discussions on the principles 
of mechanics, on the foundations of geometry, on the logic of the 
most rudimentary arithmetical process as well as of the more 
artificial operations of the Calculus. Those discussions are legitimate 
and inevitable, and have led to some results which are now widely 
accepted. Although they were carried on to a great extent 
independently, the questions involved will, I think, be found to be 
ultimately very closely connected. Their common nexus is, perhaps, 
to be traced in the physiological ideas of which Helmholtz was the 
most conspicuous exponent. To many minds such discussions are 
repellent, in that they seem to venture on the uncertain ground of 
philosophy. But, as a matter of fact, the current views on these 
subjects have been arrived at by men who have gone to work in 
their own way, often in entire ignorance of what philosophers have 
thought on such subjects. It may be maintained chiefly, indeed, 
that the mathematician or the physicist, as such, has no special 
concern with philosophy. Nor, although this is & matter for 
their own judgment, have philosophers very much to gain 
by a special study of the methods of mathematical or physical 
reasoning, since the problems with which they are concerned are 
presented to them in a much less artificial form in the cireumstances 
of ordinary life. As regards the present topic I would put the 
matter in this way: that between mathematics and physics on the 
one hand and philosophy on the other there lies an undefined 
borderland, and that the mathematician has been engaged in setting 
things in order, as he is entitled to do, on his own side of the 
boundary. 

(To be concluded.) 


PARLIAMENTARY RECORD FOR 1905. 


According to custom, we present our readers with a brief résumé 
of the legislation of the past session so far ns it affects electricity 
supply, electric traction, telegraphy, kc. We give also a complete 
list of the various acts (public and private) which were passed and 
received Royal assent. Some of the special features of the principal 
acts are commented upon in our leading article :— 


Public Acts. 


Electric Lighting (London) Act. 
oe Laws (Continuance) Act (including the Light Railways Act 


Wireless Telegraphy Act. 


Provisional Order Confirmation Acts. 
Electric Lighting. 

Electric Lighting Provisional Orders (No. 1) : Burry, Ciitheroe, Gains- 
borough, Glastonbury, Heysham, Kirkhy-in-Ashfield, Saffron Walden, 
Walmer, Whickbam and Yardley. 

Electric Lighting Provisional Orders (No. 2) : Bath Rural District, Bryn- 
mawr, Chippenbam, Eastleigh and Bishopstoke, Hanwell, Southgate Urban 
District, Tamwortb, Walton-le-Dale, Watford and Widnes (Amendment). 

Electric Lighting Provisional Orders (No. 3): Birkenhead (Extension), 
Bishop Auckland (Amendment), Huddersfield (Extension to Golcar), 
Maidenhead (Extension), Milford-on-Sea, Newquay, Penzance, Ramegate, 
Sunderland Dietricts and Tavistock. 

Electric Lighting Provisional Orders (No. 4): Ashford (Kent), Ely, 
Ham, Hexham, Horley, Keynsham (Somerset), Kingswood, Newton Ab-ot 
(Extension), Teignmouth (Amendment) and Walton-upon-Thames. 

Electric Lighting Provisional Orders (No. 5): Musselburgh, Portpatrick 
and Wishaw. 

Electric Lighting Provisional Ordera (No. 6) : Clevedon, Poriishead and 
Long Ashton, Crediton, Devizes, Hampton Wick and District, Houghton- 
le-Spring and District, the Maldens and Coombe, Northampton and 
Dis“ rict, Stroud, Naileworth and Dursley and Trowbridge (Urban), Brad. 
f rd.on-Avon (Urban) and Bradford-on-Avon (Rural). 

Electric Lighting Provisional Orders (No. 8) : Caerphilly, Epsom Rural 
District (Cheam), Mansfield Woodbouse, North Worcestershire (Broms- 


‘grove Urban), and Sutton-in Ashfield. 


Tramways, 


Tramways Orders Confirmation (No. 1): Altriacham, Calverley, Cromp- 
ton, Plymouth, Rochdale, Ray ton and Wardle. 

Tramway Orders Confirmation (No. 2): Bishop Auckiand, Shildon and 
Spepnymoor, Dewsbury Corporation, East Ham Urban District Council, 
Ossett Corporation, Sunderland Corpora ion and West Ham Corporation. 


Confirmatory Acts under Private Legislation Procedure (Scotland) 
Act, 1899, 


Ayr Corporation. . 

Dumbarton Tramways. 

Dundee, Broughty Ferry & District. 
Glasgow Corp. (Tramways, &c. ). 


Govan Corporation. 
Kirkealdy Corporation. 
Leith Corporation. 

Paisley District Tramwars. 


Private Bill Legislation. 


Baker Street and Waterloo Railway, 

Barrow-in- Furness Corporation. 

Belfast and North-East  Irelond 
Electricity and Power Gas. 

Belfast Corporation (Tramwass). 

Bournemouth Corp. (Tramways). 

Bridlington Corporation. 

Bristol Corporation. 

Brit tol Tramways (Extension). 

Carlisle Corporatiou. 

Charing Cross, Euston and Hainp- 
stead Railway. 

Chesterfield Corporation (Tramways 
and Improvementa). 

Clyde Valley Electrical Power (su^- 
stituted bill). 

Derbyshire and Nottinghamshire 
Electric Power. 

Doncaster Corporation. 

Govan Burgh (Electricity) (substi- 
tuted bill). 

Great Northern and City Railway 
(Extension of Time). 

Great Yarmouth Corporation. 

Harrow Road & Paddington Tram- 

Holyrood Tramways. [ways. 

Ilford District Council. 

Lancashire Electric Power. 

Leeds Corp. (Waterworks) Railway. 

Leicestershire and Warwickshire 
Electric Power. 

Leyton Dist ict Council. 

Loch Leven Water Power (substi- 
tuted bill). 

London Coun'y Cour cil (Money). 

London County Council (Tramways 
and Improvements). 

London United Tramways. 


Lothians Elea“ ric Po ver (substituted ` 
bill). [ Powers), 

Manchester Corporation (General 

Manchester Corporation (Tramways) 

Me'ropolitan District Railway. 

Metropolitan Railway. 

Middlesbrough, Stockton-on-Tees 
and Thornaby Tramwaye. 

Newcastle-upon-Tyne Corporation. 

North Staffordshire Railway. 

North Wales Electric Power. 

North Western Electricity & Power 

Plymouth Corporation. (Gas. 

Portmadoc, Beddgelert and South 
Snowdon Railway. 

Preston, Chorley and 
Tramways. 

Radcliffe Tramways & Improvement. 

Rotherham Corporat'on. 

Saddleworth and Sp ringhead Tram- 
ways (Abandonment). 

St. Marylebone Electric Lighting. 

Shipley Dietrict Council. 

Soothi'l Nether Urban 
Tramways. 

Southport and Lytbam Tramroad 
(Extension of Time). 

Strabane, Raphce and Convoy Rly. 

Stretford District Council. 

Swindon Corporation. 

Torquay Tramways. 

Trafford Park. 

Tynemouth Corporation. 

Tyneside Tramways and Trami oads. 

West Metropolitan Rly. (Abandon- 
ment) 

West Riding Tramways. 

Wolverhampton Corporation, 


Horwich 


District 
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We gave some particulars of the various projected bills and pro- 
visional orders in our issues in January last. A list of the principal 
schemes dropped, withdrawn or rcjected is set out below: - 


Public Bills. 

Light Railways (withdrawn). 

Supply of Electricity (withdrawn). 

Provisional Orders. 

Electrical Lighting Provisional Orders (No. 7): Barrhead, Bothwell, 
Eastwood and Cathcart, Johnstone, Kilpatrick, Lanark, Renfrew and 
Shettlestone (dropped). 

Private Bills.. 


Barnet District Gas and Water (electrolysis clauses rejected). 
Cheshire Electricity and Power Gas (rejected). 

East London and Lower Thames Electric Power (rejected *. 

Leeds Corporation (Consolidation) (suspended in House of Lords). 
Lincolnshire and Yorkshire Electric Power (iithdrawn). 

London, Camberwell and Dulwich Tramways (rejected). 

North and South Woolwich Electric Railway (abandoned:. 
Preston and Blackburn Tramways (rejected). 


PARLIAMENTARY INTELLIGENCE. 


WIRELESS TELEGRAPHY BILL. 


Oa Thursday last week a Committee of the House of Commons con- 
sidered this bill, Mr. J. W. Lowther occupying the chair. 

Mr. W. RUTHERFORD moved the following addition to clause 1 :— 
" Provided that nothing in this act shall prevent any person from making 
or using electrical apparatus for actuating machinery or for any purpose 
other than the transmission of messages."  . 

This amendment, together with those set forth in our Parliamentary 
columns last week, having been agreed to, the bill was ordered to be 
reported as amended. l 

The bill was read for the third time in the House of Commons, and for 
the tirst time in the House of Lords on Friday last. 

On Saturday, Lord SELBORNE, in moving the second reading of the 
bill in the House of Lords, s3id it was only intended to apply for two 
years, and it did not, therefore, involve the final settlement of the great 
questions which the introduction of wireless telegraphy had raised. 
These questions related to the country’s defence and its trade and 
internal communications, as well as to the progress of the invention. 
The absence of State control over wireless telegraphy was a standing danger 
to the defence of the country by land and by sea, as it was quite possible 
for anyone to communicate by means of wireless telegraphy with other 
persons at sea or across the Channel. Unless it was controlled the 
utility of wireless telegraphy might be negatived, and nothing but chaos 
would result. Also, it was only proper that vested rights should not be 
allowed to grow up which the State would have to purchase at immense 
cost. The bill was read a second time, and Committee stage dispensed with. 

The bill was read a third time in the House of Lords on Monday. 

Lord SELBORNE moved an amendment to clause 5 (that portion of 
the act which applies to the Channel Islands and the Isle of Man) having 
for its object the deletion of words which excepted the substitution of the 
authorities in the islands for the Board of Trade regarding the grant of 
licences as provided bythe act. As they stood the words meant nothing, 
and the amendment necessarily followed a previous one which had been 
agreed to. 

The amendment was carried and the bill passed. Subsequently the 
Lords amendments were considered and agreed to. by the House of 
Commons. Royal Assent was announced later.. 


SUPPLY OF ELECTRICITY BILL. 

In the House of Lords on Thursday last week this bill was read the 
third time. 

Lord WOLVERTON moved to amend clause 4 (provisions as to right 
of local authorities to purchase) by leaving out the following proviso to 
sub-section (3) :—'* Provided always that any local authority having power 
to purchase any part of an undertaking being wholly or partly within the 
administrative county of London may, subject to the provisions of this 
88085 ra to the like consents, transfer such rights to the London County 

ouucil.“ 

The amendment was agreed to, and the bill, as amended, was passed. 


THE TELEPHONE PURCHASE. 


In a printed reply to Mr. HAY, who asked the Postmaster-General 
whether, in the event of his coming to an arrangement during the autumn 
with the National Telephone Co. as to the purchase of their undertaking, 
he would give the House an opportunity of discussing the terms of pur- 
chase previous to a definite settlement being made, and whether he would 
refer such an agreement, if any, to a Select Committee ; also whether, in 
the event of purchase being postponed until 1911, he would reduce the 
rates of the Post Office service with special reference to the charge for 
unlimited service, 

Lord STANLEY said: With regard to the first part of the hon. 
member's question, he had already pledged himself that no agreement 
between the Post Office and the National Telephone Co. for purchase of 
their undertaking would be considered binding until the House of Com- 
mons had had an opportunity of expressing its opinion thereon. He had 
nothing to add to that assurance, excapt that he was unable to accept the 


suggestion which the hon. member's question appeared to convey, that 
the Government was not likely to protect the interests of the users of the 
telephone and the taxpayer. The question of the rates charged for the 
Post Office service was one that would have to be considered on its merits 
apart from any question of purchase. 


ROYAL ASSENT. 


Royal assent has beea given by commission to the Newcastle-upon- 
Tyne Corporation Tyneside Tramways and Tramroade and the Middles- 
brough, Stockton-on-Tees and Thornaby Tramways Bills. Measures 
introduced for the purpose of confirming provisional orders have also 
received the Royal assent, including those granted to Hexham and 
Houghton-le-Spring (electric lighting) and Bishop Auckland, Shildon and 
Spennymoor, and Sunderland Corporation Tramways. 


CORRESPONDENCE. 


A NEW SINGLE-PHASE MOTOK. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: In your issue of July 15th, on p. 528, Mr. Rudolf 
Goldschmidt attempts to indicate differences between what has 
been called ** A New Single-phase Motor“ and original forms 
of my repulsion motor, first brought outin 1887. He evidently 
has not taken the trouble to look up the early literature on the 
subject. In the very earliest. forms of repulsion motor, to 
use Mr. Goldschmidt's own words, “each rotor coil is short- 
circuited independently of all others, whilst it moves from the 
neutral position to the middle of the pole-—that is, in a two- 
polar motor, over 90deg. This angle is not affected by the number 
of volor coils,” 

1 will close, my connection with the discussion by simply 
stating that a mere casual examination of my United States 
patente 363,185 and 363,186 of May 17, 1887, and 516,849 
of March 20, 1894, will convince any reader of the actual state 
of the case. It will be noticed, too, that there is no substantial 
difference between Fig. 1 of my U.S. patent 516,849 and the 
Fig. l accompanying Mr. Goldschmidt’s letter in your issue of 
July 15th, above mentioned ; and it will be seen from the 
arrangement of the circuit connections of Fig 3 of my patent 
that the three coils are individually short-circuited, each for 
90deg. Any minor points of construction or working are out- 
side of the discussion, as they were not referred to in the 
original description of ** A New Single-phase Motor,” to which 
I took exception in my former letter. -Yours, &c., 

West Lynn, Mass., Aug. 4. Erime THOMSON. 


“GREATER LONDON RAILWAYS.” 


The Stundard of last Wednesday contains a communicated 
article under this title in which some interesting figures are 
collected with the object of demonstrating the recuperative 
power of the much-maligned Metropolitan and Metropolitan 
District Railways. Taking the Metropolitan District Railway 
first, it is stated that the number of passengers, cxclusive of 
season ticket holders, carried by this line was 25,572,539, as 
compared with 24,022,866 during the first half of 1902. ]t 
is assumed that the same number of passengers would be 
carried during the second half of the year, and the following 
tableis given. This assumption, however, is obviously incorrect 
if the 1902 figures are taken as a criterion, for it will be seen 
that during the year in question there were less than twice 
the number of passengers in the first part of the year :— 


Year. Passengers. Year. Passengers. 
1805 souder s 40,046,583 1900000 39,475,254 
I 40,193,049 1901 ............ 38,175,618 
T8900 were wes 41,658,403 | 1902 ............ 43,203,584 
IBUR "asd bens 40,143,837 | 1903 ............ 48,413,832 
ISUD. agireeeeao 40,512,104 | 1904 ............ 51,145,078 


The corresponding figures for the Metropolitan Railway 


Year Passengers. Year. Passengers. 
F 88,271,486 o 93,333,025 
IBUD. osai erneta 90,938,256 POOL Sey eee res 87,821,904 
ARIT aeu aoa atn 95,022,581 1002.54: 6 624224 80,874,833 
ISS uA 94,449,490 1903 i... 9 9 94,000,150 
1899 esses vus 96,050,502 1901 is sees 95,144,886 
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The drop in 1900 and 1901 is due to the opening of the 
Central London Railway, but in 1902 there was an increase 
again, which has been continued. Nothing is said, however, 
as to what increase there has been in the train-mileage ; it is 
just conceivable that this has not been increased, but it 
must not be forgotten that the opening of the Whitechapel- 
Bow line has increased the route mileage. A statement as to 
the reduction in the number of season ticket-holders, and as 
to the amount of the gross earnings is also necessary to make 
these figures of real value, for there has recently been a con- 
siderable reduction of fares, and, moreover, the *twopenny 
tube“ may have taken away more long-distance than short- 
distance passengers. In fact, the directors of the Metropolitau 
District Company complain that, although the company is 
carrying a much larger nnmber of passengers, there has been no 
corresponding increase in receipts. If there is any cure for 
these troubles it can only be “electrification,” and we are 
happy to learn that the work in connection with this is in an 
advanced state. The article continues 

Thirteen trains of new corridor cars have been constructed for the 
Metropolitan, and are being electrically equipped at Neasden. The 
remainder of the rolling stock required for the new system of working is 
now in course of construction at Manchester and Birmingham. The 
expenditure made by the Metropolitan during the past six months for the 
installation of electric traction was £230,911. The Metropolitan District 
Company's power station at Lot's-road, Chelsea, and the sub-stations upon 
the company’s lines are also approaching completion, 420 new corridor 
cars providing trains have been ordered, and many miles of cables have 
also been drawn into the ducts. The Metropolitan District will have 
interchange stations at various points with the Great Northern, 


Piccadilly and Brompton, the Baker Street and Waterloo and the Charing 
Cross, Euston and Hampstead. 

Arrangements are being made with these companies for the user of ducts 
through the Metropolitan District Company’s tunnels, and also for the 
joint user of certain sub-stations. Satisfactory progress is being made 
with the widening of the Metropolitan District between West Kensington 
and Hammersmith, the erection of new car sheds and depots at Mill Hill 
Park, the erection of a new station at High-street, Kensington, and the 
lengthening of the company's stations. 


The following table with regard to the first two “tube” 
electric railways has also considerable interest. It gives the 
number of passengers carried (in the case of the City and 
South London) exclusive of season-ticket holders. The 1904 
figures are estimated from the first half-year's receipts :— 


City & South Central 

Year. London. London. Total. 

1805 ....... . 6,285,637 .... € 6,285,637 
18960 ........ 6,561,152 = 6,561,152 
18977 6,775,671 — 6,775,671 
1898 ........ 6,941,791 .... = 6,941,791 
1899 ,........ 6,983,040 = . . . . 6,983,040 
1900 ........ 9,188,559 14,916,922 .... 24,105,481 
1901 ........ 12,896,628 .... 41,188,389 .... 54,085,017 
o 19,009,319 .... 45,305,110 .... 64,374,429 
1903 12:15:55 18,222,512. 44,953,988 .... 63,176,500 
1904 ........ 18,453,974 45,938,794 . 64,392,768 


The article concludes :— 


Tne locomotive stock of the four companies stood as follows at the 
close of June, 1904:— Metropolitan, 89 tank (steam) engines; Metro- 
politan District, 54 tank (steam) engines and six motor cars; Central 
London, 28 electric engines, two steam engines and 68 motor cars; City 
and South London, 52 electric engines. The cost of locomotive power in 
the first half of this year upon the Metropolitan was £57,818; upon the 
Metropolitan District, £26,828 ; upon the Central London, £27,992; and 
upon the City and South London, £11,268. The distance run by trains 
were: Metropolitan, 1,715,543 miles; Metropolitan District, 770,229 ; 
Central London, 652,048 ; City and South London, 539,401. 


LEGAL INTELLIGENCE. 


Briggs v. Partington. 

At the Salford Hundred Court last week plaintiff, a glass cutter and 
polisher, sued defendant for recovery of damages for misrepresentation 
and breach of contract. 

Mr. WHARTON, for plaintiff, said that defendant induced him to 
replace steam as motive power in his works by electricity. He agreed to 
take two motors (13 H. . and 5 n.r. respectively) from a company recom- 
mended by defendant. When the motors had been fixed it was found 
that the one of 13 n.r. was incapable of doing the work which, it was 
alleged, defendant had represented it would do. In the meantime plaintiff 
had agreed to sell his steam engine and boiler. It was also claimed that 
plaintiff had suffered loss by reason of failure of defendant to do the 
wiring necessary to connect the motor with the Corporation's electric 
cables within the stipulated time. 


engineering in the University of Sydney. 


Defendant admitted that he received a commission on the sale of the 
motors, but denied that he had made any representation as to the amount of 
work the motors would do. The agreement t) take the motors was made 
by plaintiff with a representative of the makers. Defendant considered 
that his contract was completed when he had done the wiring and seen 
toe motor running connected to the gearing which worked the machinery. 
In that condition defendant said the motor ran satisfactorily. As to the 
allegation that there had been a breach of contract in respect of the time 
taken to complete the work, defendant pleaded that plaintiff had, by 
negligence, obstrueted the progress of the work. Defendant further 
pleaded that the motor would have been capable of doing the work had 
the shafting been in gord condition. 

Ultimately the jury found for plaintiff for amount claimed (£43), and 
for defendant on a counterclaim (£12, 18s. 11d.). Thecounterclaim was 
for work done by defendant. 


Kraues and Others v. South Lancashire Electric Traction & 
Power Co. 

In the Chancery Court of Lancashire on Tuesday, Mr. Registrar Taylor, 

in a debenture-holders' application, made an order for the appointment of 
a receiver, and for inquiries and accounts. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMBNTS VACANT AND FILLED. 
Applications are invited for the position of lecturer in electrical 
Salary £500 per annum, 
with permission to carry on a certain amount of consulting practice 
subject to approval of Senate. Further particulars from the Acting 
Agent General for New South Wales (the Earl of Jersey), 9, Victoria- 
street, London, S.W., to whom applications by Sept. 10. See also 
an advertisement. 


A lecturer in physics is required at the Municipal Technical 
School, Birmingham, in September. Commencing salary £140 per 
annum. Particulars from the secretary (Mr. Geo. Mellor), Suffolk- 
street, Birmingham. Applications by Aug. 27. See advertisement. 


The Council of the County Borough of West Ham require a 
lecturer in electrical engineering at the Municipal Technical Insti- 
tute. Salary £200 per annum. Application to principal by noon 
Sept. 1. See also advertisement. 


An instructor in electric wiring is also wanted at West Ham 
Municipal Technical Institute for one evening per week for the 
ensuing session. Particulars from the principal until Sept. 1. See 
advertisement. 


Glasgow Corporation invite applications for the position of chief 
electrician of the telephone department. Applicants must be well 
acquainted with the construction and maintenance of telephone 
switchboards and instruments, Salary riot to exceed £225. Applica- 
tions to the town clerk (Mr. James G. Monro) by 22nd inst. See 
also advertisement. 


The governing body of the Battersea Polytechnic, London, S.W., 
require the services from September of an assistant lecturer in the 
department of mechanical engineering. Commencing salary £170. 
Particulars from secretary. See also advertisement. 

Willesden District Council are prepared to receive applications for 
the position of resident electrical enginecr, to take charge of the 
distribution of electricity within the district. Salary £250 per 
annum. Particulars and forms of application from the consulting 
engineer (Mr. E. T. Ruthven-Murray), electricity office, Salusbury- 
road, Kilburn, London, N.W., to whom applications by Sept. 17. 
See also advertisement. 

A mains assistant is wanted with experience in laying, jointing, 
and testing single and concentric paper-insulated cables. Applica- 
tions to the engineer and manager of Stepney Borough Council 


electricity department, 27, Osborn-street, Whitechapel, London, E. 
See advertisement. 


Kirkcaldy Corporation require a switchboard attendant, preferably 
with experience in combined station for supplying power for tram- 
ways and lighting on the three-wire system. Applications to burgh 
electrical engineer (Mr. O. F. Francis), electricity works, Kirk. 
caldy, N.B., by 27th inst. See also advertisement. 

Hereford Electric Lighting committee require a resident electrical 
engineer. Salary £200, in addition to half pupil's premium. Appli- 
cations by 26th inst. to the committee clerk (Mr. Thos. Lewis), 
Town Hall, Hereford. See advertisement. 

Richardsons, Westgarth & Co. (Ltd. Hartlepool Engine Works, 
Hartlepool, require a young man with good technical experience and 
ability for estimating and sales departments. See advertisement. 

Southport Electricity committee require an engineer-in-charge. 
Salary £2. 5s. per week. Applications to borough electrical engineer 
(Mr. Reginald 5. Downe) by Aug. 22. 


The Electric Supply committee of St. Marylebone (London) 
Borough Council invite applications for the position of resident 
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engineer and inanager of their electricity undertaking. Salary 
£600 per annum. Applications to the town clerk (Mr. James 
Wilson), Town Hall, Marylebone-lane, London, W., by Sept. 9. 

The committee of the City and Guilds of London Institute are 
about to appoint a professor of Mechanical Engineering and Applied 
Mathematics at Finsbury Technical College. Salary £600 per 
annum. Applications to the hon. sec., Gresham College, London 
E.C., by Sept. 15. 

The Governing Body of the Northampton Institute, St. John 
Street-road, London, E.C., require a chief instructor in mathematics 
(day and evening, part time only). Salary £150 per session. Par- 
ticulars from the principal (Dr. R. Mullineux Walmsley) and applica- 
tions by Aug. 31. 


Mr. C. Waldrop has been appointed sub-manager of the River 
Plate Electricity Co.’s La Plata station. Mr. E. G. Clark, who has 
been in charge of this station for several years, is resigning. 

Mr. G. H. Carter, resident electrical engineer at Heckmondwike, 
has been appointed to a similar position at Acton. 


EDUCATIONAL NOTICES. 

City and Guilds of London Institute —Particulars of the 
courses of instruction for the session 1904-5 at the Institute's 
Central Technical College, Exhibition-road, London, S.W., and at 
the Technical College, Leonard-street, Finsbury, in the engineering 
and chemistry departments, are set out in an advertisement on 
another page. The entrance examinations to both colleges are held 
in September, and particulars can be obtained at either of the 
colleges or from the head office of the Institute, Gresham College, 
Basinghall-street, London, E.C. 

Durham College of Science (Newcastle-on-Tyne).—Courses 
are provided at this college for students proceeding to the degrees 
in Science or Letters or the diploma in the Theory and Practice of 
Teaching, and special facilities are offered for the study of agri- 
culture, chemistry, mining, engineering and naval architecture. 
Matriculation and exhibition examinations begin Sept. 26, and 
lectures Oct. 4. Prospectuses from the secretary. An advertisement 
gives some additional particulars. 


Engineering Apprenticeships.—Mr. W. H. Allen, of W. H. 
Allen, Son & Co. (Ltd.), Queen's Engineering Works, Bedford, has 
offered to the Bedford County Council to apprentice two boys 
yearly at the works to the electrical andmechanical engineering, 
and the offer has been accepted in connection with the technical 
education scheme of scholarships. 


Glasgow and West of Scotland Technical College —The next 
session begins on Sept. 27. The diploma of the college is granted 
in civil, mechanical and electrical engineering, mining, naval archi- 
tecture, chemistry, metallurgy, mathematics and physics, and archi- 
tecture. The courses of study usually extend over three sessions, 
and special courses for individual students are arranged as required. 
The laboratories in the departments of physics, chemistry, metal- 
lurgy, mechanical and electrical engineering are equipped with the 
most approved apparatus. The preliminary examination of candi 
dates for the diploma begins on Sept. 19. Prospectuses from the 
secretary, 88, Bath-street, Glasgow. 


Northampton Iustitute.— Full day courses in the theory and 
practice of mechanical, electrical and horological engineering will 
commence on Monday, Oct. 3. Entrance examination, Wednesday 
and Thursday, Sept. 28 and 29. The courses for mechanical and 
electrical engineering include periods spent in commercial work- 
shops and extend over four years. Students also prepare for the 
degree of B Sc. in engineering at the University of London. Par- 
ticulars as to fees, &c., can be obtained at the Institute, St. John 
Street-road, London, or on application to the principal (Dr. 
R. Mullineux Walmsley). See also advertisement 

University of Birmingham.—The session 1904-5 commences 
on Monday, Oct. 8. The full courses in the department of engineer- 
ing extend over four years, and students who enter at matriculation 
and who pass successfully the examinations at the end of each year 
will be entitled to the degree of B.Sc. in the branch of engineering 
to which they devote themselves. There are lectures and demon- 
strations in all branches of electrical engineering, and the electrical 
laboratory work includes testing of continuous and alternate-current 
machinery, electrical instruments, meters, lamps and batteries, and 
insulation and magnetic testing. Further particulars are given in 
an advertisement, and detailed syllabuses, &c., can be obtained 
from the secretary. | 


Victoria University of Manchester.—The engineering drawing 
room and Whitworth engineering laboratory will open on Tuesday, 
Oct 4, and lectures will commence on Oct. 5. Particulars of the 
course of instruction may be obtained from the registrar. 


Argentina.— The Review of the River Plate“ states that elec- 
tricity works are to be at once erected at Tres Arroyas. 

Buenos Ayres Council refuse to modify their new regulations as to 
the w ring of theatres, and insist upon compliance with their require- 


ments within 12 months. The revised regulations make the use of 
stecl conduits compulsory and forbid the use of wood casing. The 
theatre proprietors urge that, as their buildings were originally 
wired in accordance with municipal requirements, it is now 
unreasonable to call upon them to carry out the work of re-wiring 
at their own cxpense. 

A London syndicate has been negotiating for the acquisition of 
the tramways in Rosario, with a view to their conversion to electric 
traction, but no definite arrangement has yet been arrived at. 

Belfast.—The electric lighting mains are to be extended to the 
new Jewish synagogue. 

Boston (Lincs )—The Council have now adopted the recommen- 
dation of the Paving and Lighting committee to establish electricity 
supply works and to apply for sanction to a loan of £20,000. It is 
proposed to erect the generating station near the dock. The scheme 
has been prepared by the surveyor and electrical engineer, Mr. Clarke. 

Bradford —The revenue of the tramways departinent for the year 
ended March was £197,138 and the expenditure £184,037 (including 
£46,000 for interest and sinking fund), leaving £13,101 net profit. 
Of this, £10,482. 13s. 8d. goes to the Bradford & Shelf Tramway 
Co. and the Bradford Tramway & Omnibus Co., whoses leases 
were acquired by the Corporation in 1902, and the balance to depre- 
ciation and renewal fund. The capital expenditure is £744,430. 


Bury (Lancs.).—The Tramways committee have decided to 
perform the work of re-constructing the tramway track for electric 
traction by direct labour. 


Cambridge.—A report prepared by the consulting tramway 
engineers (Messrs. Kincaid, Waller, Manville & Dawson) on the 
proposed conversion of the tramways to electric traction will come 
before the next meeting of the Council. 

Cannock.—An inquiry was recently held into the application of 
the Council for permission to borrow £10,000 for electricity supply. 

The clerk (Mr. Loxton) said in 1901 a provisional order was obtained. 
It was proposed to lease the works after construction to Messrs. Whittaker 
Bros., who would put £2,500 into the undertaking as a guarantee and 
would pay the annual capital charges. 

Mr. T. Evans (chairman of the Council) and Mr. J. H. WHITTAKER gave 
evidence in support of the application, which was opposed by the local gas 
company and several colliery companies. 

The inquiry was adjourned until. Tuesday, when further evidence was 
taken, and at the termination of the inquiry the inspector (Mr. H. Ross 
Hooper) inspected the district. 

Chingford.—The Council will oppose the application of the Mutual 
Electric Supply Co. for a provisional electric lighting order. 


Conway.—The.Council have resolved to apply for a provisional 
electric lighting order. 

Cottage Lighting.—Leeds electricity department have secured 
about 500 new customers during the current year, the majority 
of the houses concerned being let at rents of less than £25 per 
annum, and in some cases as low as £16 or £18. On some new 
estates builders now put in electric light wires as well as gas pipes. 


Datchet.—Electric lighting is to be adopted in this village. 


Dewsbury.—On the recommendation of the Tramways sub-com- 
mittee the Council decided on Tuesday to purchase the Yorkshire 
(Woollen District) Tramways Co.'s electric tramways at £52,500, 
and to lease the lines to the company for 30 years. Application is 
to be made for sanction to borrow the money. ö 

Dublin.—At a specially-convened meeting of the Corporation on 
Wednesday the report of the Lighting committee in reference to the 
extension of the generating plant at the Pigeon House electricity 
works was confirmed. 

The chairman of the committee (Mr. whites said that the main prin- 
ciple underlying the report had been approved in May last. Tenders for 
new generating plant had been obtained, and that of the General 
Electric Co. at £19,227. 10s. was duly accepted. The contractors - 
thereupon set to work to manufacture the plant, which was to be 
delivered by Oct. 31, in order to be in time to cope with the demand 
of the coming year. The remaining items in the amount were 
made up of engineer’s fees, printing, inspection, and testing, &c. While 
Mr. R. Hammond remained in the position of consulting engineer 
he was entitled to 5 per cent. on all extensions of his original scheme, 
and the present being an extension, he was entitled to get it. The Cor- 
poration had power to determine Mr. Hammond’s agreement by three 
months’ notice, but the committee did not think that was a wise thing to 
do in view of the special circumstances surrounding this matter. 


Dunfermline.—Mr. J. Alex. Bell, city electrical engineer of 
Aberdeen, has presented his report on the relative advantages of 
establishing municipal electricity works and of taking supply in b 
from the Fife Electric Power Co. Mr. Bell favours the latter proposal. 

Electric Coal Cutting in New South Wales.—Sullivan electric 
coal-cutting machines are being successfully used in the Northern 
Extended colliery, Teralba, and the A. A. Co.'s colliery, Hebburn, while 
contracts have been entered into for their supply to the Pacific and 
Rhondda collieries. 

Electric Traction in Spain.—The Sarria-Barcelona Railway Co. 
have applied for a concession for the construction of an electric 
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railway from Sarria to the mountainous district of Vallvidrera. The 
* Gaceta " of 9th inst. invites applications within one month from 
companies desirous of competing for the concession. 


Exeter.—The work of constructing the permanent way of the 
electric tramways was commenced on Tuesday. 


Bxhibition.— The Diario de Barcelona states that the time for 
receiving applications for space at the Barcelona exhibition of 
mineral products and hydraulic machinery to be held in September 
is extended to Aug. 31, and that foreign exhibits will be admitted 
even after the exhibition is open. 

Felixstowe.—Some time ago the Council decided to acquire the 
electricity works of the Suffolk Electricity Co. 

The Lighting committee now report that there is a clause in the com- 
pany’s lease which prohibits the use of steam engines within 50ft. of the 
northern boundary of the station site while the whole length of the land 
is only 105ft. The committee suggest that the company might use gas 
engines, which should remain the company’s property and be outside the 
agreement with the Council, but the Council’s consulting engineer 
(Mr. Reginald P. Wilson) advises that gas engines would be more preju- 
dicial to adjoining property than steam engines. The Council have 
decided to meet in committee to discuss the subject with Mr. Wilson. 


Fire.—The car shop of the British Columbia Electric Railway Co. 
was destroyed by fire on Friday. Damage is estimated at £30,000, 
and is covered by insurance. 

Fremantle (W. Australia).—In respect of the Fremantle and 


East Fremantle electricity supply and tramways scheme, Messrs. 


Noyes Bros. are to carry out the construction and equipment at a 


commission of 10 per cent. on total outlay. The agreement contains 


a clause that if the outlay exceeds £84,000 (exclusive of legal and 
clerical charges), the contractors are to refund the excess to the 
Tramway Board. 


Gowerton (Wales). The Parish Council last week referred back 


a recommendation to add to the number of oil lamps for public 
lighting, as there was a desire to adopt electric or some other form 
of lighting. 

Grimsby.—The Electric Lighting committee have approved 
recommendations of the borough electrical engineer (Mr. W. A. 
Vignoles) to carry out certain extensions of the electric lighting 
mains, purchase of meters, &c., during 1904-5, and also to purchase 
a water purifier for the electricity works. The estimated cost of the 
extensions is £3,000. 


Halifax. —In future tramway extensions outside the borough are 
only to be carried out by the Corporation if they are free from local 
rates for five years. 

Hampton Wick.—The Council have invited the Twickenham & 
Teddington Electric Supply Co. and the local gas company to tender 
for public lighting. 

Hastings-Ramsgate Railway.—A syndicate has submitted to 
the various local authorities proposals for the construction of an 
electric railway from Hastings to Ramsgate, which would pass 
through Winchelsea, Hythe, Shorncliffe Camp, Folkestone, Dover, 
Walmer, Deal and Sandwich. l 


Hereford.—The electrical engine2r has tendered his resignation. - 


Hey wood.—The Town Council have expressed their willingness to 
again meet the ncighbouring corporations (Rochdale and Bury) to 
discuss the subject of the reconstruction of the local tramways, the 
arrangement of through running facilities, &c. An extension of six 
months has been granted by the Board of Trade for carrying out 
the terms of the Heywood provisional tramway order. 


Hotel Lighting.—The Imperial Hotel, Torquay, has been wired 
for the electric light by a local firm, Messrs. Harding & Son, to the 
specification of Mr. P. Storey, borough electrical engineer. There 
are 680 lights and the fittings are of artistic design, chiefly in 
oxidised silver and fired copper. 

Huddersfield.—The Traffic sub-committee have selected the fol- 
lowing seven out of the 87 applicants for the position of manager of 
the Corporation tramways. From these the final choice will be 
made: ö 

Mr. A. G. Livesay, assistant tramways engineer, Leeds; Mr. R. H. 
Wilkinson, general manager Oldham Corporation tramways; Mr. 
James McF. Smith, borough electrical engineer, Keighley ; Mr. John R. 
Williams, chief engineer in charge and station superintendent Sheffield 
Corporation tramways; Mr. G. R. Blackburn, tramways electrical engi- 
neer and works manager Bradford Corporation ; Mr. T, R. Whitehead, 
general manager and engineer Coventry electric tramways; and Mr. 
E. H. Edwards, resident engineer and manager of the South Lancashire 
Tramways Co. 

The tramway employés of the Corporation have passed a resolu- 
tion protesting against a proposal of the Tramways committee to 
compel each man to undergo a medical examination annually, and 
at the meeting of the Corporation on Wednesday this portion of the 
Tramway committee's minutes was withdrawn. Therecommendations 
as to reconstructing certain portions of the track, &c., were adopted. 

Iuce.—The Board of Trade recently inquired whether any notice 
of intention to apply for a provisional electric lighting order had 
been served upon the Council before July 1, and also asking for 


further information as to the prospects of the Council being able to 
obtain a supply of electrical energy in bulk. The clerk has been 
instructed to reply that no notices have been served, and that negoti- 
ations are proceeding with Wigan Corporation and the Lancashire 
Electric Power Co. as to obtaining a supply of electricity. An 
appointment has been arranged with representatives of the Wigan 
Corporation to discuss the agreement as to the purchase of the 
Lower Ince tramways and to arrange the purchase price of the 
Lower and Higher Ince tramlines. 


Import Duties.—Sparking plugs, fitted with or without porcelain, 
and being part of a spark coil, have been declared liable to 12} per 
cent. ad val. under the Australian Commonwealth tariff. 


Iaquests —An inquest was held on Tuesday on the body of a 


‘man named James Harris, killed on the North-Eastern Railway at 


the Tynemouth end of the North Shields tunnel by contact with 
the live rail. | 

Deceased attempted to cross the railway and had climbed a fence 
when he fell forward on the rails. The place where the accident hap- 
pened was between the tunnel and the bridge. A witness who gave 
evidence said he knew nothing about the live rail until he received the 
shock, and, at first, he thought deceased (his cousin) had simply received 
a shock. He had heard about the electric railway, but had no idea where 
it was. : E 

A platelayer named Cowinxd said that when »alled to -deceased he 
was lying across the rail. Witness put on his rubber gloves and pulled 
deceared off the line. The railway was enclosed at the place, and 
deceased would have to drop 7ft. after climbing the wall. 

The Coroxer said the question of the live rail was a serious one. 
He believed there was an inquiry being made by the Board of Trade, to 
see what could be done to prevent those accidents. Deceased was tres- 
passing on the line. 

The jury returned a verdict that deceased was accidentally electrocuted 
while trespassing on the North-Eastern Railway. 

Àn inquest was held on Wednesday into the circumstances 
attending the death of a girl named Reeves, who was killed by an 
iron telephone bracket falling from the top of a house and striking 
her on the head. 

Mr. J. Leslie Brown, district engineer to the National Telephone Co. 
said the wire had given way from the stays, which had been attached to 
a chimney stack. | 

International Telegraph Laud-lines.—4A new line from Mendoza 
to La Cumbre has been opened, joining the Chilian and Argentine 
land-line telegraph systems. , 

Inverness.—The Corporation have entered into an arrangement 
with Edmundson's Electricity Corp. for the erection and mainte- 
nance of electricity works in the district. As announced in our 
issue of the 5th inst., the Council have granted an extension of six 
months to the company to commence the erection of the works. 

It appears that Messrs. Claud Hamilton (Aberdeen), Ltd., are supplying 
current from a small station in the town, and have declined the offer 
of Edmundson's Corp. of £700 for their plant as they estimate its 
value at £1,310, and to obviate loss they have issued a circular asking 
their consumers to make up the difference of £610 by paying 2d. per unit 
more than Edmundson's Corp. proposed to charge (44d. per unit) for four 
years, and intimating that unless this undertaking is given the supply 
of current will be withdrawn. | 

King’s Lynn.—The Council have conditionally agreed to supply 
electric current to Messrs. Savage Bros. at 14d. per unit for the 
first 50,000 units per annum and 1d. per unit for any quantity in 
excess of this figure, instead of the present rate of 3d. per unit for 
the first hour’s average use per day and IId. after. 

Kingstown (IreJand).—-Messrs. Kincaid, Waller, Manville & 
Dawson have agreed to accept £500 in discharge of their claim for 
services rendered as consulting engineers in connection with the 
Council's proposed electricity supply scheme. As announced in our 
issue of the 5th inst., the Kingstown provisional order (obtained in 
1896) has been revoked. 

Kirkintilloch (N.B.)—The Council have decided to equip a small 
temporary generating station to supply current in the centre of the 
town for a time. If the experiment is a financial success it is 
proposed to eventually extend the area and to erect & permanent 
station. 

Leith.—The capital expended on the electricity department at 
i 16 was £95,650. 12s. 9d., an increase of £13,570. 7s. 3d. for 
the year. 

The total receipts for 1903-4 were £16,188. 13s. 8d., including 
£7,612. 188. 2d. from sale of current for private lighting, £2,854. 0s. 7d. 
for motor power and £5,344. 11s. 2d. for public lighting. Cost of genera- 
tion was £4,427. 17s. 3d., distribution £264. 6s. 8d., repair and main- 
tenance cf public lamps £998. 12s. 8d., rent, rates and taxes £1,087. 14s. 6d., 
management expenses £790. 12s. 6d., and special charges £170. 11s. 11d. 
After setting aside £100 for bad debts, £8,348. 18s. 2d. was carried to net 
revenue account, to meet interest £2,376. 17s. 3d., income tax on interest 
on loans £154. 15s. 7d., instalments of loans repaid £1,878. 9s. 4d., 
amount set aside for repayment of loans £1,029. 10s. 8d., amount trans- 
ferred to burgh general assessment account (sums advanced in former 
years) £1,894. 4s. 10d., leaving a credit balance of £1,764. 9s. 2d. 
1,551,819 units of electric energy were generated, 514,131 were supplied 
to public lamps, 921,950 to private consumers. The maximum supply 
demanded 992kw. 
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A deputation is at present inspecting English electric tramway 
systems in order to obtain information as to the most suitable 
form of electric traction to be adopted on the local lines. 


Litherland.— The Council have resolved to apply for a provisional 
clectrie lighting order. The Liverpool District Lighting Co. also 
intend to apply for an order. 


Lowestofc.—The income of the Corporation electric tramways 
department for the year ended July 21 (the first year’s working) 
included £10,877. 15s. traffic receipts and £349. 13s. 7d. for advertise- 
ments. Working expenses were £7,392, 18s., of which £2,534. 17s. 
were for electrical energy. The gross profit was £3,334. 10s. 7d. 
Sinking fund required £875. 3s. 9d. and interest £2,684. 18s. 10d. 
After taking into account a balance in hand of £80. 12s., £145 had 
to be taken from the borough fund to meet the deficiency. 2,309,857 
passengers were carried and 286,730 car-miles run. The revenue 
per car-mile was 897d. and the total costs (including capital 
charges) 9:16d., the working expenses being 618d. 


Macclesfield.—The Electricity conunittee have declined to enter- 
tain proposals from several companies for erecting electricity works. 

The chairman (Councillor Cameron) recently put an amended scheme 
before the committee estimated to cost £11,000. A sub-committee has 
been appointed to report whether it wculd not be advisable to extend the 
area of supply in Councillor Caméron's scheme. 


Middlesex Light Railways.—The first portion of the County of 
Middlesex Light Railways, running between Tottenham and Wood 
Green, via Bruce-grove and Lordship-lane, will be formally opened 
for traffic to-morrow (Saturday) by the chairman of the Tramways 
and Light Railways committee (Sir Francis C. Cory- Wright). 


Municipal Telephony.— 1t is stated that requests for connection 
to the Hull municipal system are coming in at the rate of from 30 
to 40 per week. The official opening of the central exchange will 
take place in a few weeks, although some subscribers are already 
connected. 


Mynyddislwyn.— The Council have engaged Messrs. Lewis & 
Tletcher as consulting electrical engineers. 


Newcastle-on-Tyne.— The revenue of the tramways department 
for the year ended March was £185,027. 12s. 9d., including trafic 
receipts £180,680. 12s. 2d. and street lighting £2,980. 

Working expenses were £121,557. 148. 9d., leaving gross profit 
£63,469. 18s. (against £64,508. 19s. 6d. in the previous year). Interest 
absorbed £28,896. 0s. 4d., and redemption of loans £22,638. 3s. 8d., 
leaving £11,935. 14s. Capital expenditure is £1,054,681. 11s., against 
£903,594. Os. 6d. at March, 1903. 39,715,120 passengers were carried at 
an average fare of 1 1d. and 4,059,907 car-miles run, the revenue per car- 
mile being 10:68d. and the net working cost per car-mile 7d. There are 
45 miles of single track and 165 cars in use, and 12 further cars are in 
course of construction. 

In his report the manager and engineer (Mr. A. E. Le Rossignol) 
remarks that the charges for interest and redemption on capital spent on 
construction work and not yet productive (£37,463, 11s. 11d.) have been 
met out of revenue, having been paid in this way during the 24 years of 
working. An extension of the boiler house has been completed during 
the year, four new boilers bave been put in, and a new 3,000 H.P. engine is 
nearing completion. All the cars were originally ordered with chilled 
cast-iron wheels, but it was found that the traffic conditions in Newcastle 
were very severe on the wheels, the flanges chipped away so that the 
ears easily came off the rails, and flats were formed on the tread of the 
wheels when the rails were slippery. 311 cars have had other wheels 
fitted during the year, each car requiring new wheels every 64 months on 
an average. Steel-tyred wheels are now being used and 92 cars have 
been titted with the steel wheels during the year, the whole of the co:t 
being charged to revenue. The spare open single-deck bogie bodies have 
all been altered into complete double-deck cars, In regard to permanent 
way, the report states that when the contracts for the construction of 
the track were let in 1899 no anchors were included in the specification 
for holding down the rails to the concrete bed, but experience has shown 
that with the heavy cars necessitated by electric traction, the rolling of the 
` wheels tends to bow up the rails in the centre of their length, and leads 

to the loosening of the paving round about. As soon as this effect 
manifested itself at Newcastle, anchors were arranged for and are being 
inserted whenever the paving along a rail requires replacing. Up till the 
end of the financial year 4,000 anchors had been fitted. The undertaking 
gives employment to 1,420 persons. 

The question of making an extension of the street arc lighting 

system is being considered by the Lighting committee, who have 
.requested the Tramways committee to quote terms for current. 


Ormskirk.—The Council have adopted the scheme for electricity 
supply prepared by the National Electric Construction Co. 

The Council have secured an extension of the period of their electric 
lighting order until December. The capital is to be provided by the 
Council, the company paying the annual capital charges. Profits in 
excess of 3 per cent. over the sum required for interest and sinking fund 
instalments are to go to the Council for the first 10 years, and subse. 
quently are to be divided equally between the Council and the company. 
The company pays the expenditure incurred by the Council in obtaining 
the order, &c. ‘The Council will have the right to acquire the under- 
taking after seven years by payment of capital expenditure plus 10 per 
cent., after 10 years on payment of 73 per cent., and after 15 or 20 years 
without premium on 12 months' notice, or without notice on the completion 
of the redemption of capital. 


Penang (Straits Settlements).—Supply of electricity was com. 
menced on 14th ult. 

The consulting engineers for the scheme (Messrs, Preece & Cardew) 
were represented locally by Mr. Orlo V. Thomas, who was assisted by 
Messrs. E. S. Haslam and Roberts, the latter being the engineer for 
Callender's Co., contractors for the cables.  Thethree-wire system of 
distribution has been adopted, the voltage at consumers’ termiaals being 
220. The plant and material is all British. Current is supplied to 
private consumers for lighting and for operating fans, and also for publie 
lighting, and as the demand is already nearly equal to the capacity of the 
plant, extensions have been decided upon. The contractors for plant, 
&c., were: Callender’s Co. for cables, W. H. Allen, Son & Co. for steam 
dynamos, Penang Foundry Co. for boilers and chimney, General Electric 
Co. for switchboards, Carrick & Ritchie for travelling crane, Electrical 
Power Storage Co. for accumulators, and Crompton & Co. for street lamps. 


Penmaenmawr.—The Council will apply for a provisional electric 
lighting order. | 


Personal.—We are informed that Mr. G. A. Hughes and Mr. 
Adolph Wunderlich are retiring from Messrs. Johnson & Phillips, 
Vietoria Works, Old Charlton, after 15 and seven years' service 
respectively, having held the positions of works secretary and depart. 
mental managers. We understand these gentlemen will shortly 
commence business on their own account as electrical manufacturers. 


Presentation.—On Friday last the Mayor of Huddersfield (Ald. 
R. H. Inman), on behalt of the chief officials of the Corporation: 
presented a dressing case, with ebony and silver fittings, to Mr. 
H. N. Thomas, who has resigned his position as tramways manager 
in order to take up a similar appointment at Durban, South Africa. 

The chair was occupied by the town clerk (Mr. J. H. Field), and all the 
chief officials of the Corporation were present. 

In making the presentation, the Mayor said Mr. Thomas had always 
displayed kindness and courtesy in his business relationships with his col- 
leagues, At the same time they were not unmindful of the great energy 
he had displayed in the administration of the large and important depart- 
ment of which he had been the head. He hoped the same success would 
follow him in the country beyond the seas to which he was going: 

The borough engineer (Mr. K. F. CAMPBELL) testified to the esteem in 
which Mr, Thomas was held by his brother officials and the members of 
the Tramways committee. There had been & marked improvement in 
the tramways under Mr. Thomas's managership, not only in the method 
of locomotion but financially, which spoke very highly of the energy he 
had put into his work, 

Mr. Tuomas replied in suitable terms in returning thanks for the present. 


Railway Station Lighting.—The gas lighting of the Dundee 
West station has this week been superseded by electric light. Ares 
are in use on the platforms. 


Rawmarrh.— The Council have decided to take legal proceedings 
against the promotors of the local tramways act and provisional 
electric lighting order for the recovery of costs (£2,000) incurred 
by the Council in connection therewith. 


Saffron Walden.—The Council decided on Thursday last to 


proceed with their application for sanction to a loan for electricity 
works. 


. Sheffield.— The criticisms of the accountant-auditor (Mr. S. 
Seager) on the accounts of the clectric light department were con- 
sidered at the last meeting of the Corporation. 

It appeared that the Electric Light committee has been supplying itself 
with brickwork and factory products and charging these goods to capital 
account at a profit on the cost of manufacture, and this policy is 
condemned by Mr. Seager. 

Councillor KeLLeY alleged that the accounts of the electric light 
department had not been kept in a way which a business man would 
require in the case of his own accounts. 

Councillor HuonrEs asked the chairman (Ald. Styring) how he 
intended to deal with Mr. Seager's report, and what steps he would take 
to arrive at the truth. He also complained of the charging of £2,860, 
officials’ salaries, to the accumulated surplus instead of to revenue, and 
said that was only done to keep up the appearance of profit. He suggested 
an appeal to an outside authority. 

Ald. Sir CHannEs Skevton said the committee’s method would make 
no actual difference, but he agreed that it was desirable to have a state 
of finance that left no room for dispute. He congratulated the committee 
on their revised scale of charges for current for power. 

Ald. STYRING, in reply, said the claim for a reduction of the charge 
for current for lighting would have the consideration of the committee. 
As to the auditor's report, the real question at issue was what was the 
true cost of those articles charged to capital account. He was prepare 
to contend that no profit had been charged, and that the debit to capital 
account was, therefore, correct. 


On the presentation of the Tramways committee's minutes last 
week, Ald. Chambers proposed the rejection of a recommendation to 
accept the tender of the Works Construction department for paving 
the approach to Kelham Island power station at £882, and urged 
that tenders should be invited from outside firms. After discussion, 
Ald. Chambers’ proposal was adopted. 

The Board of Trade inspection of the Angel-street, Snighill and 
Bridge-street tramways was made on Wednesday. 


South Australian Railway Blectrification.—A deputation 
ecently waited upon the Premier of South Australia to urge that the 
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Port Adelaide railway should be converted to electrice traction, and 
that, in the event of the conversion of the suburban railways and 
trainwavs to electric working, the power house should be situate at 
Port Adelaide. The Premier said that preluninary reports had been 
obt-ined from Mr. Roberts, of the railway department, while Mr. 
F. E. Bradford, electrical engineer, had been asked to report on the 
question of the conversion of the suburban railways, which would 
cost several hundred thousand pounds. The Government would 
not, however, restrict him in his recommendation as to a site for the 
power station. 

Surbicon.—The District Council have decided to put down a third 
boiler and engine at the electricity works at a cost of £4,400. 

Swansea. —Froin an analysis of the accounts of the electricity 
department for the year ended March, we find that the total capital 
expenditure at that date was £102,051. 15s. 5d., an increase of 
£12,455. 16s. 5d. during the vear. 

The revenue was £10,983. 15s. ld., against £8,300. 88. 3d. in the 
preceding year. Working expenses were £5,111. 19s. 11d. (against 
£3,649. 12s. 3d.), leaving a gross profit of £5,876. 15s. 2d. After adding 
£1,810. 6s. 11d. from previous year and deducting bad debts, £31. 15s. 8d., 
interest on loans £3,901. 153. 4d., and sinking fund from 1901, 
£2,959. Cs. 1d., there was a net profit of £714. lls. 521,977 units were 
sold for private lighting at an average of 4 30d. per unit (against 424,752 
in the previous ra 210,984 for power at 1:71d. (against 63,190), and 
138,594 for public lighting at 2:42d. (against 90,240). There is the 
equivalent of 54,929 8 c.p. lamps connect:d (against 42,112 at March, 
1903). The capacity of the plant is 1,725kw. The maximum load was 
625kw. (against 547kw.) and the load-factor 15:01 (against 12:06). 


The Anglo-French Telephone Service.— The following circular 
has been issued by the Post Office authorities : -- 

A heavy-gauge telephone circuit having been erected between Calais 
and Lille, some further experiments have been made in telephonic com- 
munication between England and the north of France, and it has been 
found that it will be possible to extend the service. From Sept. 1 com- 
munication will be practicable between any Post Office call office or 
between the telephone of any subscriber to the Post Oftice telephone 
system in the London area and telephone subscribeis or persons using 
call offices in the following places in IFrance :—Abbeville, Amiens, Aniche, 
Anor, Aimenticres, Arras, Béthune, Boulogne-sur-Mer, Calais, Cambrai, 
Denain, Douay, Dunkirk, Fourmise, Lens, Lille, Masniéres, Montreuil, 
Péronne, Roubaix, St. Omer, St. Quentin, Tourcoing and Valenciennes. 
The charge for each period of three minutes' communication will be 8s. 


Tramway Bye-Laws.—l.ast week a Board of Trade inquiry was 
held as to three new bye.laws proposed to be made by Man- 
chester Corporation with reference to their tramway traffic in 
certain thoroughfares in the business portion of the city. Sir 
Herbert Jekyll presided. One bye-law was as follows : — 

]. The driver of every carriage using any tramway within the city 
shall so drive the same that it shall not follow a preceding carriage 
using the same tramway at a less distance than ldyds., except as 
hereinafter mentioned, viz.: - 

(%) In case of a stopping place, one-third of the above distance shall 
be observed, but the speed of the carriage shall be slackened. 

(b) In any portion of the city situate within the area hereinafter 
described . . . ; or, 

(c) Within 50yds. of any terminus (not being within the area defined 
in the preceding paragraph) on any of the tramway routes of the 
Corporation, the city boundary being considered the terminus as regards 
any tramway route extending beyond the «ity. 

In the excepted cases (^) and (c) the driver of every carriage shall so 
drive the same that it shall not follow a preceding carriage at a less 
distance than 2yds., and he shall proceed slowly while a less distance 
than l5yds. is maintained, but it shall not be deemed an offence for 
cars to stand nearer to each other than 2yds. in case of accident or 
emergency, or where cars are standing upon any siding in any street. 

Every person who shall offend against this bye-law shall be liable for 
every such offence to a penalty not exceeding 40s. 

The extent of the user by the Corporation of the tramways in cert iin 
streets was detined by the second bye-law, and the third bye-law provided 
that the foregoing bye-law might be from time to time revoked or altered 
by the Corporation, 

For property owners who opposed the making of the new bye-laws, Mr. 
FonuEs LANKESTER explained that when the bill to authorise the Cor- 
poration purchase of the tramways was being promoted the property 
owners claimed that certain streets named in the bye-laws were totally 
unsuitable for tramways, and that if tramways were allowed they ought 
to be subjected to restrictions. It was because of that opposition that the 
Corporation agreed to a clause in the Act of 1900, under which they were 
ty detine the user of the streets for tramway purposes. The objection to 
the use of the strcets for tramcars was that they were already so crowded 
with heavy tratlic that tramcars passing along would probably make them 
untit for the extensive use of the buildings abutting for business purposes. 

Sir Hexperr JEKYLL said so far as he could see an inspector would have 
to go down to make a local inquiry, but no local evidence would be taken. 

Mr. Cowarp, K.C., said that the Corporation had described the user, which 
he admitted was rather wide, but urged that there was no reason why 
those streets should be subject to restrictions which were not imposed in 
respect of other business streets. 

Evidence was then taken as to the traflic in certain streets. 

Mr. Forres Laxkresrer pointed out that the statute provided that Lye- 
laws should be made within six months, and now 23 years bad passed 
without bye-laws being made. 


Sir Herbert JEKYLL said that the question of distance between two 
cars had already been settled in the case of the London United Tramways, 
and the Board had arrived at what was now considered & model regula- 
tion. It read as follows :— 

The driver of every car shall so drive the same that it shall not 
follow a preceding car at a less distance than 50yds., except in cases 
of emergency, when the driver shall comply with the directions given 
by the authority controlling traftic on the spot. No car shall be stopped 
within l5yds. of another car on a parallel line of rails, nor within 
l5yds. of the intersection or junction of two or more streets or roads. 
Mr. FonBEs LANKESTER said his clients would accept that. 

On Friday, when the inquiry was resumed, Sir Hernert JEKYLL asked 
what the Corporation thought was the meaning of the words in the 
statute which said that the Corporation were to define the user of John 
Dalton, Portland and Peter-streets. 

Mr. Cowanp replied he had advised his clients that the expres- 
sion * unrestricted" which the Corporation had employed to define the 
user of the streets was not a compliance with what Parliament had 
imposed upon them, and that they should bring forward & bye.law to the 
effect that there must be a substantial interval between the tramcars 
using the streets. He was prepared to submit evidence as to the three 
lines upon which he should ask the Board to fix an interval of 100yds. 
They were providing for relief lines, and the lines in question were 
intended to be used partially for that purpose. 

The genera] manager of the Corporation tramways department (Mr. 
J. M. McErnox) said that the Corporation tramcars served a population 
of 750,000, whom they carried 34 times over each week. At the busiest 
times of the day 240 cars passed through Piccadilly in an hour, or about 
four per minute. Piccadilly was the place where all the routes in the 
city converged. For relieving traffic the Tramways committee had 
agreed to become responsible for £100,000 in respect of a widening of 
Portland-street opposite the Infirmary. When the widening was com- 
pleted it would be used to relieve the traffic by sending the cars round 
the Infirmary, and they proposed that the tramcars should run in that 
thoroughfare at intervals of not less than 100yds. except in emer- 
gencies, Purtland-street was 35ft. wide, and to close it during the busiest 
hours of the day would be to render it absolutely useless for relief of traffic. 
He thought that a15yds. interval was the right figure in general. With such 
an interval as 50yds. between cars they would be under the necessity of 
taking cars off a number of routes and inconveniencing the traffic. There 
was an immense difference between the traffic in Manchester and at 
Shepherd’s Bush. As to the question of stoppages on parallel lines, the 
committee had not considered that, as they were under no statutory 
obligation to make bye-laws on the point. Before long they would have 
cars from 20 additional miles of tramways in the south coming into the 
city and they had to accommodate that traffic. When the loop round 
the infirmary was completed it would be hard if they were not able to use 
the remainder of Portland-street to briog some of those cars over. 

Sir HEnBERT JEKYLL said he never intended the London United case to 
be followed slavishly, but merely to be used as a basis to work upon. 

Replying to Sir Herbert Jekyll, Witness said he could not draw much 
distinction between Portland and the other two streets and the rest of 
the Manchester streets. If they were closed to tramway traffic, then the 
rest of the streets would become more congested. 

The Chief Constable of Manchester (Mr. Ropert Pracock) agreed 
that the congestion had been greatly relieved by the through tramway 
routes established by the Corporation. If some such bye-laws as the Cor- 
poration proposed were not passed it would be impossible for the tramways 
to be worked at all. There was no place comparable to Manchester in the 
United Kingdom, except the City of London, for in no place was the 
heaviest trattic confined in such a small area. Besides the Manchester cars 
there were 73 Salford cars an hour at some periods of the day to be 
accommodated. 

After counsel had replied on the evidence, Sir HERBERT JEKYLL said 
what was necessary to be done was that the Corporation should submit 
revised bye laws, andthen an inspector should go down to Manchester 
and inspect the streets and the condition of traffic, 


Victoria (Australia).—The Victorian Premier (Mr. Bent) 
recently announced his intention of appointing an expert to report 
upon the advisability of at once commencing the conversion of the 
suburban railways and tramways to electric traction. 


Waipori Falis (N.Z.)—The Waipori Falls Electric Power Co., 
which proposes to spend about £100,000 on their works, have asked 
Taieri County Council to support the company’s bill in Parliament 
authorising the erection of overhead distributing cables. 


Ware.—The Council have sealed the agreement with the North 
Metropolitan Electric Power Supply Co. for a transfer of the Council’s 
electric lighting order, the company paying £186 and the cost of 
obtaining the order. The Council reserve the right to acquire the 
undertaking in 14 years. 

Wednesbury.—The Council have resolved not to charge meter 
rents to customers whose accounts for electric current amount to 
or exceed £1 per quarter. 

Westhoughton (Lancs.).— The Council are negotiating with the 
Lancashire Electric Co., J. Musgrave & Sons, and the Hulton 
Colliery Co. as to the supply of electricity in the district. 


Wigan.—Last week the chairman of the Electric Light and 
Tramways committee (Ald. Johnson) opened a club which has been 
established for the employés of the electric lighting and tramways 
departinents of the Corporation. Already there are about 180 
meinbers. 
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TRADE NOTES AND NOTICES. 


TENDEBS INVITED. 

The Council of the County Borough of West Ham invite tenders 
for the reconstruction of certain existing horse tramways of a route 
length of about 3 miles 3 fur. double track. Plans, &c., may be 
inspected at the office of the consulting engineer, Mr. J. E. Waller, 
M.Inst.C.E. (Messrs. Kincaid, Waller, Manville & Dawson), 29 
Great George-street, Westminster, from whom copies of specification 
inay be obtained. Tenders to the town clerk (Mr. Fred. E. Hilleary), 
Town Hall, West Ham, by 4 p.m. Sept. 7. An advertisement con- 
tains further particulars. 


Worksop District Council invite tenders for underground cables. 
Specifications from the consulting engineer (Mr. A. B. Mountain, 
M. I. E. E.), St. Andrew's- road, Huddersfield. Tenders to the clerk 
(Mr. George H. Featherston) by Aug. 29. See also advertisement. 


Hove Corporation invite tenders for the supply, delivery and 
laying in the parish of Aldrington of low-tension vulcanised bitumen, 
dialite or leadless paper cables, conduits, boxes, meters, &c. Speci- 
fications, &c., may be seen at the offices of the consulting engineers 
(Messrs. Handcock & Dykes), 1, Victoria-street, Westminster, and 
can be obtained from the town clerk (Mr. H. Endacott), Town Hall, 
Hove, to whom tenders by 6 p.m. of 30th inst. See also advertise- 
ment. 

Tenders are invited by the Postmaster-General until noon of 
Sept. 26 for the supply of Swedish, Norwegian, Finland or Russian 
red fir telegraph poles, to be delivered at one or more of the ports 
set out in an advertisement in another column. Forms of tender 
from the controller of stores (Mr. S. C. Hooley), Stores Department, 
G.P.O., 17-19, Bedford-street, London, W.C. 


Torquay Town Council invite tenders for the erection of a chimney 
shaft (260ft. high) at their new proposed electric light and power 
station, in accordance with plans and specifications prepared by the 
borough engineer (Mr. Henry A. Garrett), from whom copies of speci- 
fications and conditions may be obtained. Tenders to town clerk, 
Town Hall, Torquay, before noon Sept. 12. See also advertisement. 

Stoke-upon- Trent Guardians invite tenders for two 13 fl. p. and 
one 2 H.P. electric motors, electric cable, piping and tubing, junction 
boxes and frames. Tenders to the clerk (Mr. C. Daniel) by 24th inst. 


Tenders are wanted by 22nd inst. for wiring the Batley working 
men's club premises. 


Bristol Electrical committee require tenders by Sept. 1 for foun- 
dations, culverts, subways, &c., at Avonbank clectricity works. 


Tenders are required by Sept. 1 for the supply of 70 tons 4mm. 
galvanised iron wire at the upset price of 570 pesetas (£16) per ton 
and 10 tons 2mm. bronze wire at the upset price of 8,800 pesetas 
(£94) per ton for the Telegraph Section of Posta and Telegraphs, 
Madrid. Local representation is necessary. 


TENDERS REOBIVED AND AOOEPTED. 


Bristol Corporation have accepted the following tenders :— 

For E.H.T. switch gear, Siemens Brothers & Co. The other tenderers 
were:--Johnson & Phillips, Ferranti Limited, Cowans Limited, Dick, 
Kerr & Co., British Thomson-Houston Co., Priusn Westinghouse Co., 
and Kelvin & James White. 

For H.T. switchgear, Siemens Brothers & Co. Also tendered :— British 
Thomson-Houston Co., Dick, Kerr & Co., Ferranti Limited, Johnson 
& Phillips, Cowans Limited, British Westinghouse Co, and Kelvin & 
James White. 

For water-tube boilers, Babcock & Wilcox. Tenders were also sub- 
mitted by Stirling Boiler Co., B. R. Rowlands & Co. and E. Danks & C». 

For motor-generators, Bruce Peebles & Co, Tenders were also sub- 
mitted by Vickers, Sons & Maxim, International Electric C»., Electric 
Construction Co., Siemens Brothers & Co. , Richardsons, Westgarth & Co., 
General Electric Co, Crompton & Co., Electrical Co., Dick, Kerr & Co., 
Brush Co, British Thomson-Houston Co., Mather & Platt, British 
Westinghouse Co., and Phenix Dynamo Co. 

For turbo-alternators, Willans & Robinson and Dick, Kerr & Co. 
Tenders were also received from Siemens Brothers & Co., British Thom on- 
Houston Co., Richardsons, Westgarth & Co., British Westinghouse Co., 
Brush Co., C. A. Parsons & Co., Bruce Peebles & Co., aud Mather & Platt. 

For E. H. T. transformers, British Electric Transformer Co. Also 
tendered :—British Thomson-Houston Co., International Electric Co., 
Johnson & Phillips, Ferranti Limited, Electric Construction Co., 
British Westinghouse Co., Crompton & Co., John Fowler & Co., Burnand 
Transformer Co., Dick, Kerr & Co., Brush Co., and the Electrical Co. 

For E.H.T. cables, Siemens Brothers & Co. Also tendered :— British 
Insulated & Helsby Cables (Ltd.), Western Electric Co., W. F. Dennis & 
Co., Callender’s Co., W. T. Henley’s Co., St. Helens Cable Co., and W. T. 
Glover & Co. 

Messrs. W. T. Glover & Co., Trafford Park, Manchester, have 
secured from the Johannesburg Municipality the contract for sup- 
plying and laying their Diatrine paper lead-covered, Diatrine paper 
leadless, and vulcanised rubber cables. The total value of the con- 
tract will be considerably over £100,000. 

The Admiralty have placed orders with Edward C. Herbert (Ltd.) 
for & number of eccentric sawing machines, and the company have 


in hand machines for the dockyards at Chatham, Devonport, Sheer- 
ness, Portsmouth, Pembroke, Haulbowline, Gibraltar and Malta. 

The Lancashire Dynamo & Motor Co. have received (through 
the Hart Accumulator Co.) an order for a large automatic reversible 
booster for the Bradford tramway service. 


The Howard Conduit Co. have secured an order for all the trough- 
ing required in connection with the contract for cables for the 
Acton electricity scheme recently secured by the St. Helens Cable 
Co (Ltd.). 

Aberdeen Corporation have accepted the tenders of J. & A. 
Davidson, the Aberdeen Coal Co., W. M. Brechin and Geo. Elsmie 
& Son for the supply of 12,000 tons of coal for the electricity depart- 
ment. 

The following tenders have been received for the supply of elec- 
trie fans and electric light fittings for Surbiton Council offices: 

Surbiton Electricity Supply Works (accepted), £95; Guilford & Co., 
£147; Donnison, Sillem & Co., £123; and Roger Dawson (Ltd.), £93.16s.8d. 

Mexborough Council have accepted the tender of Babcock & 
Wilcox for pipe work at £118, that of Holden & Brooke for a 
steam dryer at £18. 1s., and that of Taylor & Sons for a Lancashire 
boiler at £530. 

Warrington Corporation have accepted the tender of Babcock & 
Wileox for four mechanical stokers at £957 and that of Bell Bros. 
for water-softening plant at £450. 

Loughborough Corporation have accepted the tender of Ed. 
Bennis & Co., Bolton, for two mechanical stokers, with driving 
shaft and 23 H. p. motor, for the electricity works at £320. 78. 10d. 


Hackney (London) Guardians have accepted the tender of W. 
Wallace & Co. for fitting up electric fire alarm bells at their 
Homerton establishments. 

Hants County Council have accepted the tender of Dicks & Son for 
wiring the Assize Courts, magistrates' room, library and cells at 
£280, and for altering the fittings at the judge’s lodgings; at £24. 

Bermondsey (London) Council have accepted the tender of Sun. 
derland & Co. for wiring the staircase and courtyards of Fulford. 
street dwellings at £138. 

Ossett Council have placed an order with Meldrum Bros. for an 
engine, boiler, &c., for their destructor works. 

Warrington Council have accepted the tender of the National 
Telephone Co. for telephonic installation at the fever hospital at £42. 


BUSINBSS NOTIOBS. 


The National Fan & Motor Co. (Ltd.) have started in business at 
East Bog, Bo'ness, N.B., as manufacturers of dynamos, electric 
motors, ventilating fans and blowers. 


Messrs. A. V. Swaebe and David Hertzberg, electrical engineers, 
Cape Town, have dissolved partnership. Mr. Hertzberg continues. 

Messrs. J. Hall and A. Hackblock, electrical engineers, Ipswich 
and Lowestoft, have dissolved partnership. 

Messrs. J. M. Hewitt and W. G. Rhodes, consulting electrical 
&nd mechanical engineers, Tower Chambers, Brown.strect, Man- 
chester, have dissolved partnership. 

Messrs. Roberts & Co., parliamentary agents, have removed to 11, 
Carteret-street, Queen Anne' s Gate, London, S.W. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

In Leeds Bankruptcy Court on Monday a receiving order was 
made, on the creditors’ petition against James William Hunter, 
trading as the Yorkshire Motor Car & Electrical Engineering Co., 
at 101 and 103, Kirkstall- road. 

W. C. Mower, electrical agent, 101, Unthank-road. Norwich, has 
been adjudicated bankrupt. First meeting of creditors 24th inst. 
at 8, King-street, Norwich, public examination, same date, at Shire 
Hall, Norwich. 

At Liverpool Bankruptcy Court on Wednesday, last week, John 
James de Lacy and Howard Ryan de Lacy, trading as De Lacy 
Bros., electrical engineers, Liverpool, appeared for their adjourned 
examination. 


The Johnson Electro-Germicide Synd. (Ltd.) is to be wound up 
voluntarily, and Mr. S. L. Jones, 25, Ladbroke-grove, London, W., 
is liquidator. 

A meeting of the British Electromobile Co. (Ltd.) will be held on 
Sept. 21, at 25, Abchurch-lane, London, E.C., to receive an account 
of the winding-up. 

An order has been made appointing Messrs. W. E. Clark, W. B. 
Law and C. H. Lea as & committee of inspection to act with the 
official receiver and liquidator in the winding-up of the Electro- 
Voelker Synd. (Ltd.). 

On Friday, Max Margowski, managing director of the Automatic 
Telephone Co. (Ltd.) (in liquidation) and a director of public 
companies, applied for his discharge. Including proofs for 
£8,163. 10s. 3d. admitted, the claims, it was said, would probably 
amount to £8,800. 10s. 3d., while the assets (estimated at £651) 
had realised only £1. Os. 1d.! An adjournment was asked for on 
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behalf of the trustee, as there were matters under inquiry with 
reference to transactions between the bankrupt and his wife. The 
hearing stands over until Oct. 28. | 


Water Power for Disposal.—Valuable water power (about 
400 H.P.), adjacent to important seaport town, is advertised for 
disposal by Messrs. Wheatley Kirk, Price & Co., 46, Watling-street, 
London, E.C. There are numerous buildings, which may be con- 
verted for almost any trade, together with cottages and managers' 
residences. 


Plant for Sale.—A small electric lighting plant suitable for o 
hotel or small works (including a 6 H.P. Otto gas engine, Taunton 
dynamo, &c.) is advertised for sale by Messrs. Blane and Riding, C.A., 
80, Birley-street, Blackpool. 

Mr. Thoinas Johnson, Prescott-street, Wigan, has for sale some 
electrical generating plant, further particulars of which are set out 
in an advertisement. 


Lawrence's Stores (Ltd)., Bracknell, Berks, have some electric 
lighting plant for sale. See advertisement. 

Bristol Corporation have for immediate disposal two Lancashire 
boilers, four 210kw. and two 88kw. Siemens alternators and one 
52kw. Siemens- Willans direct-current generator, a quantity of steam 
and water valves, piping, Xc. Offers to the city electrical engineer, 
Mr. H. Faraday Proctor, by Aug. 30. 

Pelton Water Wheels.—Mr. Percy Pitman, of Ledbury, sends 
us some pamphlets on Pelton water wheels of his manufacture. He 
makes a speciality of high-pressure wheels to work off hydraulic 


— 


The Pitman Pelton Water Wheel. 


power mains and low-pressure motors for use in connection with 
the ordinary town water supply. Mr. Pitman guarantees a mini- 
mum drop of speed of 3 per cent. from full load to no-load when 
the wheels are fitted with governors, and an efficiency of not less than 
75 per cent. The accompanying figure represents a 50 11. P. Pelton 
wheel running at 135 revs. when consuming 700 cubic ft. of water 
per minute at a head of 50ft. After entering the inlet pipe, shown 
at the right-hand side, the water is divided into three streams by 
three nozzles playing on the wheel. The quantity of water flowing 
through any of the nozzles is governed by three valves operated by 
hand. Inthe motor illustrated, no speed governor is shown, but 
where this is fitted it is based on the following principle :— Hinged 
to the end cf one of the nozzles is a plate of metal, which deflects 
more or less the strcam of water emanating from this nozzle, thus 
governing the speed to a nicety. The governor itself is of the 
centrifugal type, and actuates this device by means of a pair of 
bevel wheels and worm gearing, the action being such that if the 
speed is, say, too high, one of the bevel wheels comes into play ; 
but if the speed is too low the other bevel wheel is actuated. 
Arrangements are made for operating the deflecting plate by hand 
also. It is not necessary to add that electric generators may easily 
be directly coupled to such water motors. 
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Nernst Electric Lamps.— We have received from the Electrical 
Co., 121-125, Charing Cross-road, London, W. C., a copy of their 
latest pamphlet on the Nernst lamp, giving illustrated particulars 
and prices of the various types of these lamps. The company ask 
us to announce that they have made arrangements with the 
patentees such that all their customers are fully protected against 
actions for infringement. By an agreement with the holders of the 
patents and the different licencees special discounts have been fixed 
which came into force on 1st inst. The company claim that they 
keep the largest stock of Nernst lamps accessories and materials in 
the United Kingdom. 


Fiame Prevention. Mr. F. Seaton-Snowdon sends us particulars 
of flame-preventing compositions supplied in three formis— in powder, 
starch, and liquid. It is claimed for these compositions that they are 
cheap, easily and rapidly applied, and that they do not injure the 
colour, texture, &c., of any material to which they are applied, that 
they are strongly antiseptic and disinfectant, and that they may be 
applied to thin woods while in situ. It is said that almost any 
substance can be successfully flame-proofed with these compositions, 
which are somewhat water repellent. An order has recently been 
placed with the manufacturers (Snowdon’s Flame Preventers Co., 
10, Tudor-street, London, E.C.) by Messrs. F. Matcham & Co. for 
treating the woodwork of the stage of the new Empire at Ardwick 
The annual loss caused by fire in the United Kingdom is about 
£15,000,000 and a large percentage of this could be saved by means 
of fire-proof structures and materials ; consequently, there should be 
an opening for genuine fire prevention compositions, &c. 


Liquid Fuel.—We have received from the Lucal Light & 
Heating Co., West Regent-street, Glasgow, a copy of the report by 
Prof. Watkinson on the Lucal hquid fuel burner. 


Electric Coal Cutters.— Messrs. John Davis & Son (Derby), 
Ltd., have forwarded us a copy of a pamphlet giving illustrated 
particulars of the various coal cutters supplied by them. 


Patent Amendment.—The Thomson- Davis Telephone System 
(Ltd.), 66, Victoria-street, Westminster, S.W., seek leave to amend 
specification of letters patent No. 12,249 of 1899 granted to Messrs. 
A. T. M. Thomson and P. Warnford-Davis for “ Improvements in 
Telephone Systems and Apparatus therefor.” Particulars of the pro- 
posed amendment are set out in the “ Illustrated Official Journal” 
(Patents) of Aug. 10, and notice of opposition must be given within 
one calendar month of that date. 


Catalogues, &c.— Messrs Monté Callow & Co., have issued theic 
1904 amended price list of Perfecta resistance apparatus. 


Ernest F. Moy (Ltd.) send us sheets containing particulars and 
prices of their radial battery regulators. 


The International Acheson Graphite Co., of Niagara Falls, N.Y., 
send us their Bulletin, No. 6, containing suggestions regarding the 
machining and assembling of Acheson Graphite electrodes for 
electrolytic and electro metallurgical processes, and also for use as 
stirring rods, bushings, circuit-breaker contacts, moulds, &e. 


Mr. H. R. Worthington, New York, forwards a pamphlet contain- 
ing a description of the Worthington steam-hydraulic accumulator. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Aug. 10 to 16, with the ports 
of destination :— | 

Africa—Alexandria, £92; Cape Town, £1,651; Durban, £20; East 
London, £1,121 (including £137 telegraph material); Port Elizabeth, 
£133. Argentina — Buenos Ayres, £554 (including £400 telegraph cable); 
Rosario, £106.—Australasia—Adelaide, £42; Auckland, £22; Brisbane, 
£28; Melbourne, £44; Otago, £173; Perth, £16 (telegraph material) ; 
Rockhampton £151 ; Sydney, £357 ; Wellington, 469. Belgium— Ostend, 
£30. Brazil Rio Janeiro, £230. British Guiana.—Demerara, £22. 
Ceylon—Colombo, £29. China—Canton, £292. Germany—Hamburg, 
£44.  Holland—Amsterdam, £72; Flushing, £25; Rotterdam, £40. 
Hong Kong, £45. India—Bombay, £52; Calcutta, £2,472 (including 
£100 telegraph material. Japan.—Yokohama, £3,897. Norway.— 
Christiana, £14. Peru.—Callao £3.680 (submarine cable). Portugal.— 
Lisbon, £22. Siam.—Bangkok, £507. Total £16,052 against £17,823 in 
the corresponding week last year (Aug. 12 to 18). 


KALGOORLIE ELECTRIC POWER AND LIGHTING CORP. (LTD.)—The 
directors’ report for 1903 states that, although there has been a steady 
and increasing demand for power, most of the small mines in existence 
when the supply from a central station was in contemplation had either 
closed down entirely or suspended operations. For that reason the mines 
now working were nearly all large undertakings, and negotiations were 
going on with some of those for the sale of the power remaining at the 
disposal of the company. A profit of £9,336 was earned after charging 
all costs of production, maintenance, &v. Siuce the date of the last 
report 8,000ft. of new pole lines have been constructed and some 190,250ft. 
of transmission wire erected, making a total at April 30 of about 35,000ft. 
of pole lines and 286,850ft. of overhead cable erected. 
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PATENT RECORD. 


— — 
The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Nots.—The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is affixed. 
` Unless otherwise stated, the application is made in London. 

June 6, 1904. 

12,725 G. D. A. Parr. Leeds. Electro-mechanically operating rail and 
conductor points on electric tramways and railways from the 
tram or train. 

12,729 R. C. Sayer. Bristol. Electric railway." 

12,737 J. BEsTLEY. Manchester. Electric motor for variable speeda, 

12,741 H. pu Cros (Société Anonyme des Anciens EÈ abli: sements Panbard 
and Levassor, France) Electric ignition for internal combustion 
motors. 

12,755 J. CARTER and S. H. Leurur. C in-freed appiratus for supplying 
electricity aud for indicating strength of current rupplied.“ 

12,766 J. SazEnAT. Appara'us for gripping and cutting submarine cables.“ 

12,801 W. B. Savers. Dynamo-electric machine:. 


June 7, 1904. 

12,821 A. J. WaRE. Birmingham. Adjusta“ le stan^ard for holding a 
glow lamp. 

12,822 A. J. Warr. Birmingham. (hein for suapending electroliers. 

12,810 D. WzLrs. Edinburgh. Electrical train describer or indicatcr. 

12,841 N. A. Lyrs. - Burglar alarm device.“ 

12,844 G. FRANKLIN and T. F. Fornivat. Bunsen semi-dry battery. 

12,860 E. A. CAROLAN (G.E. Co, U.S.) Incandescent lamps and the 
mauufacture thereof. 

12,861 B.T.-H. Co. (G E. Co., U. S.). Electrie contact devices. 

June 8, 1904. 

12,947 S. M. G. TsAr. Current collectors for use in electric traction. 

12,919 F. Burks (C. Roblfs, U.S.) Manchester. Electric apparatus for 
exercising and therapeutic purpo:es. 

12,966 V. W. DEvvEs-BRouGHTON. Internal c mbustion engines (com- 
mutators). ; 

12,967 A. E. DEAN. Electrical ignition for explosion engines. 

12,970 A. J. WRIGHT. Small dynamos and motors. 

12,975 E. I. Everett and K. Epccomng. Electrical measuring ins! rum ents. 

12,974 K. EpacuMBE and E. I. Everett. Recording devices. 

12,975 C. HgNsHAW. Manchester. Life-guard attachment ſo electric cars. 

12,977 J. J. NIR and M. Peck. Kingston-on-Thames. Tclephonss.* 

15,015 S. G. brown. Telegrapby. 

13,016 Fran«'oss LorPÉ and La COMPAGNIE GENERALE D'ELFCTRICITé: DE 
CREIL. Obtaining a constant potential current from a variable 
speed dynamo. (Date applied for, Nov. 10, 1903, date of applica- 
tion in France.)* Also No. 15017 Ditto. (Date applied for, 
Feb. 20, 1904 )* | 

June 9, 1904. 


13,019 P. J. PRINGLE. Burton-on-Trent. Electrical tramway and rail xay 
overhead crossings. 

13,040 S. RussELL. Walsall. Motor lamps burning electricity. 

13.051 M. WALKER. Manchester. Dynamo-electric machines. 

13,061 F. O. van DE KAsTEELE. Voltmeter. 

13,072 B.T.-H. Co. (G.E. Co., U.S.). C ndensers. 

15,075 B.T.-H. Co. (G.E. Co., U.S.). 
macbines. 

15,085 H. J. J. HUMMEL (J. Pintsch, Germany). Electro-magnetic couplings, 

15,084 J. B. BuTLER-BuRk&. Electric incandescent vapour lamps. 


SPECIFICATIONS PUBLISHED. 


NorE.— All specifications can be obtained at the uniform price of 8d. each. 


1903. 
6,899 WALKER. Automatic fire alarms and the like. 
7,051 ARMSTRONG and ORLING. Signalling through the natural media. 
7,773 EKSTROMER and Liuoyp. Secondary batteries. 
10,236 LAKE (Andriano). Telephone systems. 
15,965 ELTHICX. Burglar and fire alarms. 
14,062 Quxss. Electrical cash-checking machines. 


14,175 Lx TALL (Cooper-Hewitt Electric Co.) Mercury vapour lamrs and 


converters for lighting or other purposes. 

14,190 Brown. Wireless telegraphy. 

14,247 Von Kramer. Electrical resistances. 

14,565 LAKE (Automatic Telephone Meter Co.). Telephone call rec rdiug 
systems. 

14,721 PETER LION ARD and C. II. Jones. Holders for incandes:ent lamps. 

14,770 BunNAND. Electric motors or dyvamos, 

14,915 Muapay and Townsend. Are lamps. 

15,199 Mancoxi's WiRELEss T'BLEGRAPH CO., ASHLEY and HINDE. Induction 
coils for the ignition apparatus for motors. 

15,243 Warkiss (Consolidated Railway Electric Lighting & Equipment 
Co.). Automatically regulating currents generated by dynamos. 

15,247 DanRaH and Hackett. lucandescent lampholders. 

15,514 Mayer. Electric device for indicating fall in level of liquids in 
closed vessels. 

17,229 Lusy and Harris. Appliance for gripping and supporting wires 
of overhead wire systems of electric traction. 


Collector rirgs for dycamo-electric 
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18,252 CAROLAN (G.E. Co., U. S.). 

18,731 Crows. Switches. 

18,860 CASSELLA. Switches. 

19,015 Marconi’s WIRELESS TELEGRAPH Co. and PRIDDLE. 
especially suitable for induction coils. 

19,092 Svkxzs. Electrical locking apparatus for railway signale. 

19,491 Foster, GROTER and ELRY. Arc lamps. 

19,522 Cutty. Rotary electric machines. 

19,585 DEuTGEN. Flexible conduit for electric conductors. 

20,633 and 20,654 CHAMBERS. Attaching insulators to brackets and poles, 

21,565 MERAN. Accumulators. 

21,984 Weaver. Starting switches for electric motora. 

22,674 HARDEGEN. "Telephone systems. 


Speed-regulating governors. 


Contacta 


COMPANIES' MEETINGS AND REPORTS. 


— 


BELFAST STREET TRAMWAYS CO.—At the meeting yesterday (Thurs- 
day) the chairman (Mr. Geo. Richardson) said that the bill promoted by 
the Corporation for the purchase of the company’s undertakings had 
received the Royal assent. He refused to discuss the amount to be paid 
by the Corporation, as that would have to be determined by arbitration. 
The best experts available had been retained, and everything possib‘e 
would be done in the shareholders’ interest. 


CITY OF YORK TRAMWAYS CO.—At the meeting on Wednesday the 
chairman (Mr. Joseph Kincaid) stated that the Corporation had approached 
them with the view of acquiring the lines and he intimated that the 
directors were willing to meet the Council on fair terms. 

GREAT NORTHERN AND CITY RAILWAY CO. At the meeting on Mon- 
day, the chairman (Sir Charles Scotter) said the line was opened the day 
after they received the Board of Trade authority. There was, therefore, 
no demonstration, and the consequence was that the opening of the line 
was scarcely known. As to the actual working of the railway, nothing 
could be more satisfactory. There has only been one interruption of 
traffic from the day it was opened. That interruption caused a delay of 
thirty minutes. So far as they could judge, the failure was entirely 
caused by rats eating away the rubber insulation of the signal cables 
under Moorgate-street station cabin, causing a short circuit, rendering the 
signals inoperative. With that exception, and one other little delay of a 
few moments, no interruption had taken place in the traffic since the line 
was opened. With regard to their train service, during the busy times 
of the day 11 trains, consisting of three and four coaches, were ia 
operation. They had not yet found it necessary to run more than four 
vehicles. The number of trains in and out of the termini in an hour was 
about 24, and the interval between the trains was 24 minutes. The date 
on which they first ran 11 trains was July 25. The time of the journey 
from Moorgate.street to Finsbury-park was 13 minutes. For operating 
their present service they used about 41 coaches; but they had a total in 
stock of 58 coaches; so that they were amply provided fcr any increase 
of traflic that might arise. They had made arrangements to run two- 
coach trains in the middle of the day. . Two were now in operation, and 
four more would be put into service in September. That would effect a 
very substantial reduction in working costs. J heir tunnels gave ample 
space for ventilation, and during the late abnormally hot: weather, the 
temperature in the tunnels and stations had never risen above 60deg. 
They had a medical officer whose duty it was to take constant samples 
of the air in the tunnels, and experiments he had made gave eminently 
satisfactory results. Their power house had never yet been worked up to 
its fullest capacity. During the busiest periods only two of their large 
engines were run at about 60 per cent. of their output, and one engine at 
75 per cent. during the period of light service. They were generating & 
unit of electricity for slightly under 4lb. of coal per hour, which was a 
very satisfactory tigure indeed. The cost of generation at present, includ- 
ing all charges except depreciation, but including maintenance, was 
slightly under 4d. per unit. He thought, therefore, that a word of praise 
was due to the electrical engineer and traflic manager (Mr. Brousson) 
and his staff for that most satisfactory result. The traffic receipts were 
disappointing, but the traftic was growing. They opened the Highbury 
station before the lifts were finished, and notwithstanding the public 
was put to the inconvenience of walking up 70 or 80 steps, they 
carried fiom that station between 3,000 and 4,000 passengers a day. 
He believed the lifts would be in use within the next month. He had 
just heard that all their difliculties with the Great Northern Co. were 
settled, and arrangements had been made which would materially affect 
the prosperity of their line. 

MATHER & PLATT (LTD.)- The directors’ report for the year ended 
June 30 states that the net profit, after charging depreciation and direc- 
tors’ remuneration, was £115,178. 19s. 9d., and after adding balance from 
1903 (£10,209. 16s. 6d.) the available total was £125,388. 168. 3d. The 
preference dividend (paid March 1) for half-year to Dec. 31, 1903, absorbed 
£9,687. 148. 2d., leaving £115,701. 2s. ld. for disposal. The directors 
recommend payment of dividends of 5 per cent. per annum on preference 
shares for half-year to June 30 (£10,000) and 7 per cent. per annum on 
the ordinary shares for the year to June 30 ( £28,000) and also a bon is of 
3 per cent. on the ordinary shares (£12,000). £50,000 has been trans- 
ferred to reserve and £15,701. 2s. 1d. forward. 

NORTH METROPOLITAN TRAMWAYS CO. At the meeting on Wed- 
nesday the chairman (Mr. Geo. Richardson) said that the major 
portion of the decrease in traffic receipts was due to a reduction in the 
average number of cars run, and a reduction of 4 miles in the number of 
miles open. There was a reduction in the number of miles run of 374,044, 
and of passengers carried of 6, 409, 150: the loss in receipts, about £8,000, 
being accounted for by the bad weather in the first three months of the 
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half-year, and increasing competition. The reduction in the rents was 
accounted for by the disappearance of the 124 per cent. hitherto paid to 
the London County Council. That was due to sale of the lines to the 
Metropolitan Electric Tramways (Ltd.) and to West Ham Corporation. 
A dividend at the rate of 34 per cent. per annum was declared. 


YORKSHIRE ELECTRIC POWER CO.— The directors’ report states that 
the power station at Thornhill has made rapid progress. The main 
buildings are roofed, and the chimneys completed. The boilers, with 
auxiliary machinery, &c,, are erected, and will shortly be in working 
order. Delivery of the electric plant and the laying of mains have begun. 
Current will be ready for supply to consumers this year. An agreement 
has been sealed with Mirfield District Council for the supply of electric 
energy in bulk, and under the agreement large power users will receive a 
supply direct from the company. The accounts of the Yorkshire Electric 
Power Synd. (Ltd.) have been closed, and a balance of £223. 16s. 2d. has 
been repaid to the company. 


NEW COMPANIES, STATUTORY RETURNS, LIENS, 
REGISTERED, &c. 


— — 


NEW COMPANIES. 


GENERATORS LIMITED. (81, 816.) —Reg. Aug. 12, capital £5,000 in £1 
shares, to acquire business carried on in Manchester by J. M. Wallwin, 
and to carry on the business of electrical and mechanical engineers, elec- 
tricians, manufacturers of and dealers in electricity, generator manufac- 
turers, &c. First directors, T. W. Sheffield and J. M. Wallwin (managing). 
Reg. office, 77 and 78, Trevelyan-buildings, 52, Corporation-st., Manchester. 


POLLAK-VIRAG TELEGRAPH SYND. (LTD) (81,819.)—Reg. Aug. 12, 
capital £2,500 in £1 shares (300 founders’), to establish, work, control 
and regulate telegraph and telephone exchanges, &c., to carry on the 
business of a telegraph, telephone and electric light, heat and power 
supply company, and to adopt an agreement with H. Strakosch. Reg. 
office, 120, Bishopsgate-street Within, London, E.C. 


MORTGAGES AND CHARGES. 


DAVIES, KENT & STEWART (LTD.)—Issue on Aug. 4 of £1,050 deben- 
tures, part of series created July 26, 1004, to secure £1,350, charged cn 
company's undertaking and property, present and future, including 
uncalled capital, if any. No trustees. No previous issue of same series. 


GUILDFORD ELECTRICITY SUPPLY CO. (LTD.) - Re-issue on July 6 of 
£1,600 debentures, part of series created Nov. 19, 1900, to secure £15,000, 
charged on company's undertaking and property, present and future, 
including uncalled capital. No trustees. Previously issued of same 
series, £15,000. 

NORTHERN COUNTIES ELECTRICITY SUPPLY CO. (LTD.)—Issue on 
Aug. 4 of a mortgage debenture for £500, part of series created Feb. 18, 
1904, to secure £100,000, charged on company's undertaking and property, 
present and future, except uncalled and unpaid capital. Holder, Admiral 
H. J. Carr. No trustees. Previously issued of same series, £25,600. 


SOUTH LANCASHIRE ELECTRIC TRACTION & POWER CO. (LTD.)— 
An agreement dated Dec. 23, 1903, and a letter of demand dated July 1, 
1904, relating to an exchange of prior mortgage debenture stock for first 
mortgage debenture stock, securing £47,000 (amount originally repre- 
sented by tirst mortgage debenture stock under trust deed dated Jan 28, 
1901), have been registered. Property charged, shares in South Lancashire 
Tramways Co. and Lancashire Light Railway Co., certain lands and 
hereditaments afterwards acquired by company, and company's other 
assets, present and future, including uncalled capital. The charge con- 
tained herein will be the same (but ranking in priority thereto) as that 
raised in respect of the first mortgage debenture stock which was secured 
by trust deed. Trustees, Electric Conversion Synd. 

WOKING ELECTRIC SUPPLY CO. (LTD.)—Issue on July 16 of £500 
debentures, part of series created Nov. 2, 1899, to secure £25,000, charged 
on company's undertaking and property, present and future, including 
uncalled capital. No trustees. Previously issued of same series, £21,150. 


CITY NOTES. 


d 


MEMORANDA.—Bank rate 3 per cent. (sinze April 21, 1904). Price of 
silver 264d. per oz. (Aug. 18). Consols 88,';—8#,",; for money, 88- 88} 
for account; 24 per cent. annuities 87— 871. Consols Pay Day, Sept. 1; 
Stocks and Shares Continuation Days, Aug. 29 and Sept. 13 ; Ticket 
Days, Aug. 30 and Sept. 14; Pay Days, Aug. 31 and Sept. 15; Mining 
Share Carry-over Days, Aug. 26 and Sept. 12. 


BROWN, BOVERI & CO. AKTIENGESBLLSCHAFT (BADBN) -A dividend 
at the rate of 9 per cent. has been declared for the past year, compared 
with 7 per cent. for the year 1902.3. 

SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD.)— 
The preference share register will be closed from Aug. 17 to 31 inclusive 
preparatory to payment of interim dividend for half-ycur ended June 30 
on 50,000 7 per cent. cumulative preference shares. 

TYNEMOUTH & DISTRICT ELECTRIC TRACTION CO. (LTD.) —An interim 
dividend at the rate of 5 per cent. has been declared for the half.year 
ended June 30. 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


3 | 
«b 
| Ine AGGREGATE. 
Line. Week g | or Dec. | n NOR 
ended 
E (a) No. of Amount: Ine, or 
weeks. Dec. (a) 

£ £ £ £ 
Aberdeen Corporation ...... Aug. 18 1,6601 | + 292 Il 16,420 i+ 8,402 
Airdrie %% EE 98 6 196 96 6,1 TT 
Ayr Corporation .. „ s 18 469 + 90 18 5,480 + 124 
Barnsley 2% %% %%% %%% %% %% %%%ꝗ%% „% 9) 5 1&5 = 11 81 6,184 = 875 
Barrow „%% % %,᷑f KR COO EEe 00099* 98 5 874 eee 26 4,797 oe 
Bath Electric Trams, Ltd. » 10 t33 5 81 19,903 5 
Bexley District Council. ve ^ " A oes m 
Birkenhead Sue %%% %%% %%% 99 14 1,068 ee ove eee aoe 
Birmingham Corporation... su ‘zs es P 705 os 
Birmingham Tramways Co. „„ 18| 5,082|+ 259 6 | 83,861 j+ 2,798 
Blackburn Corporation......| „ 12 1141; + 88, 20 | 19,687 |^ 1,841 
Blackpool Co ration 6 %%% „ os 11 i 2.588 + 81 19 29,889 T 2,606 
Blackpool and Fleetwood... , 138 1,910 ＋ 161 6 9,194 |- 209 
Blackp'l,St.Anne's&Lytham| . 11 1,050; - 45 41 | 18,782 |+ — 6,457 
Bolton Corporation... » 14 1,885 ' 4 76 | 90 87,719 |+ 271 
Bournemouth Corporation. „ 10 1,6004 + 168 | $19 22,175 T 1,468 
Bradford Corporation ...... „, 18 5116 + 1.170 19 | 91,912 |+ 16.158 
Brighton Corporation . .. , 24 1,269 | + 185 | 19 | 31140 |+ 1,767 
Brisbane Tramways ...... li e 35 | 4080 NE 1 Tis | 59,267 {+ 508 
Bristol Trams & Carriage... Aug. 13 5,212 + 235 12 66,2601 i+ 209 
Buenos A & Belgrano... July 17 | 5,295 + 190 13 48,138 |+ 2,108 
Burnley Corporation........| Aug. 18 125 + 311 20 21,318 ＋ 49654 
‘Burton Corporation ..... ees » 14 418 — 25 | 19 7.162 sus 
Calcutta Tramways Co. .... „ 13 |R80,559 | +85,054 | 7 211,270 |+ 25,469 
Camborne-Redrath ... 45 138 + 9| 15 | 172 l- 93 
Cardiff Corporation » 18 2,172 | + 95 19 ' 41257 |+ 1,257 
Carlisle Tramways Co.. „ 138 219 — 8| 92 6.414 (+ 801 
Oentral London Railway ... » 18 6.386 - 152 6 35,680 2,022 
Chatham & Dist. Lt. Rys.... „ 11 656 + 10, 82 18,842 |+ 9,940 


City & South London Riy.. „Ä 14 2,714 118 7 16,975 928 
Colchester Corporation * 11 334 eis 2 937 99 
Cork Eleotrio Trams Co. „„ 11 5711, - 75 83 14,8554 |- 1,806 
Darwen Corporation | » 18 243 — 1119 4,000 |- 108 
Derby Corporation js 822 | - sin "e ins 
Devouport & Dist. Trams... „ 5 713 + 169 St 16,468 T 2.648 
Dover Corporation | » 18 B7 + 18 20 4,769 — 142 
Dublin & Lucan Rail way... » 12 111, - £0; 6 024 |+ 59 
Dublin Southern District... sos iv sés | \ 
Dudley—Stourbridge......... 5 5 1608 | + 70 81 £6,895 |+ 1,064 
Dundee Corporation . a - cm. 
East Ham Oouncil....... euni p 13 790 + 75 19 ! 15,181 | + 1,870 
Gateshead & Dist. Trams. . „ 5 1,086 63! 84 29,017 ＋ 1,815 
Glasgow Corporation......... » 13 14,218) + 1.121 | fll 152,651 |+ 6,317 
Glossop............... 3 v isa tig er: | ss eve 
Gravesend— North fleet...... » 5 161 - 9, 8l 8011 |+ 805 
Gt. Northern & City RIy....| „ 1B), 984 - 7 96 | 21,818 bit 
Greenock & Port Glasgow.. 5 5 748 E sen 81 17,650 |+ €88 
i 99 2,069 c 
Halifax Corporation ..., 10 P9 f. 157 %% | 80:97 |+ 2,287 
Hartlepool Tramways ...... T 5 498 f T 55 | 81 9,153 + 92L 
Huddersfield ................. 226 i s PT 275 e 
Hull Corporation ........... » 16 2,190) + 345 19 42,083 |+ 6,504 
Ilford District Council ee vs eos 8255 ove T" 
Ilkeston Corporation » 10 151 - 43 19 . 94,889 |t 112 
Ipswich Corporation......... » 18 605 e 19 10,307) . 
Isle of Thanet Co. ............ | » 18 2,0723 | + 867,46 | 29,1:6 E £01 
Kidderminster & District... M b 039 | + 26 | 31 4.048 — 40 
Kirkcaldy Corporation ... 85 a wis 985 vee . 
Lanarkshire Trams Co. wd 696 2 27 | 39 20.222 A 
Leeds Corporation............ » 189 56,834 | + 105 21 119,837 + 7,112 
Leicester Corporation ..... » 18 1,727 i E vex iis 
Liverpool Corporation ...... ji 6 | 11,764 | + 2 82 330,110 ＋ 11,082 
Liverpool Overhead Rly, ...| „ 14 1,708 | - 56 77 12,080 |- 
22 County Council " 6 | 15919 | + 8711 | $19 259 905 |+ 44,966 
MORNE Gave ccs codctcknovececss n vis p avs exe 
Manchester Corporation ... „ 18 | 12,594 | + 279 19 238,05 |+ 9,002 
Mersey Railway ............... „ 1] 1,353) + 74 6 8.65 ＋ 502 
Herthyr . . rece 4. b 291|- 5 31 680 |+ 142 
Metropolitan Elec. Trams E 4 2,435 a: "NE D : 
Midilelon- 1,4... 00592 edda " 5 407 | + 84 81 10, 09 + 178 
Nelson Corporation ........ » 18 185 | + 81 20 2,323 j+ 918 
Newcastle-on-Tyne Corp... » 13 8,£63 | + 183 6 254619 |+ 13,986 
Newport (Mon.) ............ » 1g 546 +. 60] 19 10309 |+- 2,016 
Oldham, Ashton & Hyde.. M 5 615 | — 7 31 16,927 — 7 
Oldham Corporation Aul e ; 
Perth (W. A.) Elec. Trams. „ 12 1.233 + 141 32 | 42,359 |+ 65,518 
Peterborough ........cccsccecs: " 5 29] | + 18 81 4,709 ;- 104 
Poole and District. ii b 3581 — 19 81 . 9.128 | — 13 
Portsmouth Corporation a H$ 2,771 + 20119 41,974 [+ 8.822 
PORATION, ceersavcuasszecdevcaca " 5 1.482 — 165 ul 52,649 i+ 4,958 
Reading Oorporation........ ; 11 712 + 80 "E ia ` 
Rochdale Corporation ..... ean MM | s | 
Rothesay EE T " 5 650 | + 8 31 4 398 = 91 
Salford Corporation ........ „ 15 4021 | + 201 | 94 81,52 + 6 239 
FERRO: AAA $3 3 12 - 19 31 1.885 = 436 
Sheffield Corporation » 14 4,698 + 308 8:0 5, 95,969 t 2,547 
Southampton Corporation " 4 1,458 | + 91 11 1.145 — 125 
Southend Corporation ...... a | N i dés ve 
Southport Tramways ...... w d 6.7 | + 81 3l | 10,0051 .F 626 
S. Staffordshire Trams. $i b 1,117 | — 350 | 3l 24,182 '- 2,913 
Stockport ( Orporation...... 7 12 5 + 79 | 19 11,905 + 5.0555 
Sunderland Corporation » 14 14/4 | + 19 18 27,103. + 661 
Swansea Trams K 5 915 4. 13; 31 16,056 ＋ ge 6 
Taunton Trams * 5 96 | - 51 81 1.711 = 160 
Tynemouth and District . 6 5 6001 | - 46 31 9,138 — 5:3 
Tyneside Trams Co......... » 10 399 - 10 33 12,290 .+ 7,085 
Wallasey Disæict Council.. „ 13 928 | + 10), §19 15,535 ＋ 976 
Walsall ,.......... ‘ san » 13 487 i“ 32 15,590 . 
Warrington Corporation... „ 11 334 | + 19 19 6,254 + 190 
West Ham Corporation » ll 1.178 Se 24 | £0,357 ‘ 
Weston-super-Mare ........ „ 3 55  w3| 3l 3459 + 215 
Wigan Corporation ....... 4 m s. j 485 eee 
Wolverhampton District .. 1 5 705 | + 77 3t 12,161 ,- 117 
AoT I. ͤ w 8 579| + 295 2 8,255 |+ 8,769 
W rOXRD .5.0ssessyessneresseeies » 6 153 - 57 81 3,472 476 
Yorkshire Woollen District ‘ 5 Fol + 1.4 | 31 18,574 + 7,794 


(a) These comparisons are with the corresponding period last ye:r. 
* Partly electrical. {MinusSdays, 1 Minus 2 daye. 1 Plus 8 days. § Plus 2 days. 
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z Price 2 1. RUSIN BBS, 5 Price Ba 

E NAME, Wed., 85 DIVIDEND | WERK TO : E NAME. wW BE Lx 

Aug. 17. AUG. 17. [| B Aug. 17. E 
A Z a 
dr | UPPLY | 
ELECTRIC RAILWAYS, TRAMWAYS,20: £5. d. est.| ext ELECTRICITY $ , a 2 s. d. 
.. mu entine Ordinary Shares ..... € T April, Oct | 6rs| Cr Blackheath & Gr'nwich.Dist, Ord.(f.p. ri 8 
26 0. t% Cum. Pref. Ei Arm 5à— 4 10 11 on 3i [8 |, Do, 77 Cum. Pre... . . . . . * 1$4—18 5 1 9 
.| 6% — eoe akm 6% Deb. Stock 137 —141| 4 5 0 2 hi Do. 4$1st Db. Stk. Prv.Cts.(rd.&con.)| 102 —106 4 5 3 
5% | Auckland Elec. Trams 57% Deb. (red.) 98 —1 00 5 0 0 i 901 Bournemouth & Poole Elec. Sup. Ord. d 6 8 0 
6% artelope AIL iem PINA utc 9—10 |3 0 0 és we e + Do. 4} per Cent. Cum. Pref ............ 459 
% Do Do. 477 Det ———— — i Ei AP : — | Do. 67 ( Cum. Second Pret. 1 a -ni : - - 
* tock red. TIDIIITID III 1 HM, ees | ee LI en e c Te — 
5% Do. ix Deb. Bi Siok (rd ] soado eoeee-| 90 —99 | 56 1 O b . Bromley (Kent) EL Lt. & Power Shares 54—6 a 
Bath Ei Trams Pref. Ord......... 1407860 n5n—l st : è Z| Do. Do. lstDebs| 100 —108 | 4 7 5 
Do. 5% Cum. Pre. . . . . 1 - Ve 88 Brompton & Kensington Elec. Sup. Ord. 103—11} 4 8 11 
.. | Brisbane Electric Trams. Invest. Ord. 14—24 * M - t Do. 7 per Cent. Pref. ...... secessescevcee | 101-102] 8 5 1 
6 | Do. 5 per Cent. Cum. Pref. .. 517 8 ti IP xs Calcutta Electric Suppl [i Wet 71—73 |410 5 
e Do. 4% per Cent. Deb. Prov. Certs. ...| 96 —101 49 8 on * - Central Elec. Sup.Co.47;Guar.Db.Stock, 106 —109 | 3 13 11 
8% |tBristol ways and C Ord,..| 19 —20 |4 0 O0 Feb, Aug ail 4e 4/0 |tCharing Cross & Strand Electric Sup... H ia- 5 0 0 
4% | Do. Cum. Pref. (fully paid) . .. . . . 10 —104 | 816 2 v» | Yon Do. 4 per Cent. Pref. . 5)—568 |4 3 7 
4% | Do. 4per Cent. A „ 107 —109 | 3 13 4 Feb, aug Do. City Undertaking 44% ‘Gm. Pre, 4j—5 | 410 0 
.| 6% | British lumbia } Bloc. Riwy. Def. Ord.| 97 —100 |6 2 6 = ROT "ss Do. (19 0. rates —5 hA 
5 Do. Pref, Ord. Stock . . . . . . . . . 99 —102 4 18 6 pe i Do. 4% Deb. Stock Laren essceseseseósasce]| 108—208 | B. 22-0 
6 Do. 5% Cum. MK "rci. 22 . q :⁊ͥ 10 —10} 4 15 8 8 à Chelsea Electric Supply Ord............-- 61—7 |422 
4 Do. if er Cent. Tat Mort. T 5103 —1057 4 6 2 is e / |* Do. 44 pee Cent. m 8 TM 106 —109 4 2 6 
4 Do. Vancouver Power qoo |] 97 —100 410 0 . — 5 ur « ondon Electric Ligh 101—103 | 4 13 0 
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— 


WE publish this week a draft of the revised Board of Trade 
Regulations under the Electric Lighting Acts. In accordance 
with the recent custom with regard to regulations directly 
affecting the electrical industry, a draft has been issued before 
the Regulations are finally“ made" by the Board of Trade. 
This draft is being circulated among those who are interested 
in the matter, so as to give them an opportunity of suggesting 
any improvements or pointing out any ambiguities. We are 
confident that suggestions of this nature, if made by those 
who are in a position to speak authoritatively on the subject, 
will be received with every consideration by the broad-minded 
electrical adviser to the Board of Trade (who, by the way, desires 
to receive them by October 21st). The new Regulations, how- 
ever, show evidence of such extreme care and thought in 
their production, and their publication has been made only 
after such prolonged deliberation, that we think there will 


THE main change in the Regulations consists in the embodi- 


ment of a number of the supplementary rules and memoranda, 


either issued by the Board of Trade or included in the officially 
“ approved descriptions" of the schemes that have obtained 
sanction during the past few years. Thus the rules as to the 
use of motors on consumers' premises at pressures between 
250 and 650 volts are embodied with but little alteration from 
the form already familiar to central station engineers, and the 
conditions under which earthing is allowed are also included. 
The same “medium pressure permitted for consumers“ 
motors may also be employed for arc lamps and incandescent 
lamps in series ; and in all three cases the joint application to the 
Board of Trade by consumer and undertaker for permission to 
utilise it is to be dispensed with. . An important. innovation is 
Regulation 3, by which it will be permitted, subject to special 
regulations to be prescribed by the Board of Trade and the Home 
Office, to deliver supply at extra high pressure to a factory, mine 
or electric traction works. It is not quite clear, however, 
whether the amended regulations for high pressures apply 
generally to extra high pressures also, or whether supple- 
mentary rules with regard to mains, sub-stations, &c., used 
with voltages above 3,000, are to be issued as hitherto. The 
specification as to thickness of insulation for high-pressure 
cables is omitted, a pressure test being deemed sufficient pre- 
caution, coupled with the warning that no high-pressure line 
is to be brought into use until it has been formally handed 
over by the contractors, and that if high and low-pressure lines 
pass through the same street-box they shall be readily distin- 
guishable from each other. The maximum power that may be 
transmitted by each high-pressure cable without special sanc- 
tion has been increased from 300kw. to 500kw., and consent 
of the Board of Trade must also be obtained before street-box 
transformers of over 30kw. in size inay be employed, or under- 
ground sub-stations of a greater capacity than 75kw.; but 
“ sub-stations shall be erected above ground wherever 
possible." 

IN the rules as to earthing the middle wire of a three wire 
system, it is made clear that this is to be done at one point 
only, and that the current flowing from the middle wire to 
earth at this point is not to exceed one-thousandth part of 
the maximum supply current. On such systems it is laid 
down that if the distriets of the network are interconnected, 


be little general desire for their further amendment except this is to be done only through fuses or circuit-breakers—a 


perhaps in the way of mere verbal alterations. 


wise rule, but one that we fear will give rise to some opposition 
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Trouble, we know, has occasionally been experienced with 
fuses in network boxes, but this can always be overcome by a 
suitable design of box. No fuse is to be allowed on the middle 


wire in service boxes, however. 


IT will be seen that the B Regulations, “For ensuring a 
Proper and Sufficient Supply of Electrical Energy,” have been 


almost re-written, but their effect is in the main the same as 
before. A fault in the old Regulations was that nothing had 
been said to prevent the electrical engineer from changing the 
polarity of his mains or the frequency without consulting the 
consumer or the Local Authority which looks after his interest. 
Now, the same formalities will have to be gone through in 
the case of change of frequency or polarity as in the similar 
case of change of “declared” pressure. A 24 per cent. varia- 
tion in the “declared frequency” will be allowed. In the 
course of these notes, we have naturally not been able to refer 
to all the alterations which are proposed, and we recommend 
a careful perusal of the Regulations themselves. 


— 


THE strange fatality on the mains of the Metropolitan 
Electric Supply Co., of which particulars are given on another 
page in our report of the inquest, should receive the attention 
of mains engineers. Some portions of the Company’s net- 
work are still run at 1,000 volts alternating, the current from 
Willesden being transformed down to this pressure by trans- 
formers the middle point of whose secondary is earthed. Thus 
both conductors are churged at 500 volts, and a man standing 
on the ground and making good contact with one of them would 
receive a severe shock, as the current is alternating. It is only 
in exceptional circumstances, however, that such a shock would 
be attended with fatal results. In this particular case two men 
were engaged in cutting through an iron pipe containing a live 
cable, the chisel was allowed to penetrate to the conductor, and 
the man holding the chisel received a fatal shock. Although the 
man must have been shunted by a circuit of low resistance, it is 
evident that this short-circuit was not bad enough to actuate 
instantaneously the fuse or cut-out at the sub-station, with the 
result that a sufficiently high pressure was maintained between 
the cable and earth to kill him. Possibly the man had a weak 
heart or was abnormally sensitive to electric shock, but there 
is no evidence on this point. Although there has been a 
1,000-volt alternating-current fatality before in connection with 
the Company’s system, a case similar to this one has not 
occurred before. We believe that the network in question is 
gradually being replaced by one more consistent with modern 
practice, and, in the meantime, the Company’s main superin- 
tendent has issued an order that in future all pipe-cutting on 
live circuits is to be carried out with rubber-gloved hands. 


NEED 

THE public has been able to glean no new facts, and 
the daily Press no fresh sensation from the Board of Trade 
reports upon the recent live rail fatalities. Still, it is none 
the less evident that the matter is one with regard to which 
energetic and immediate action is necessary. Although in 
two cases the persons who met their death were trespassing, 
it is evident that those who commit such a trivial offence have 
no: sinned so grievously as to deserve summary extinction 
Doubtless there may be some engineering and financial objections 


to a guard plank being fixed all the way along the third rail, but 
we think that too much importance was attached to these in 
the evidence given by Mr. C. H. MERZ at one of the inquiries. 
There is evidently no valid reason why guard planks should 
not be fixed at points where there is a large amount of pedes- 
trian traffic, such asin shunting yards and places where people 
are in the habit of trespassing. Of course, this precaution has 

already been taken near level crossings and stations, and its 
employment should be more extended. It must be admitted, 

on the other hand, that the railway companies are in no 
sense, either legally or morally, bound to protect the live rail 

over the whole length of their line, nor is there any necessity 
for them to go to great expense in providing extra-high 
fencing. Persons who walk along or across a steam railway 

have now become educated up to looking out for expresses, 


and in the course of time they will, doubtless, learn to regard 


the third-rail as being equally dangerous. 


——— 


THE annual report of Mr. G. Scorr Rau, electrical inspector 


of factories, contains several interesting points which are well 
worthy the consideration of electrical engineers engaged in 
active practice. 


Mr. Rx calls attention to the common prac- 


tice of cleaning and carrying out repairs on switchboards and 
apparatus which are supposed to be dead, but are in reality 
very much alive. He, together with many others, is of the 
opinion that the negative" methods of finding out whether a 
conductor is alive or dead are by no means perfect, and that some 
more reliable way ought to be employed. Mr. Ram suggests the 


reasonable precaution that sub-station bus bars should always 
be definitely connected to earth before work is commenced 
on them. He is also strongly in favour of remote control” 
switchboards, and in this respect will probably receive almost 
unanimous support, as the remote control board for extra high- 
tension working is much to be desired, provided too many 
complications are not introduced. With regard to overhead 
electric cranes Mr. RAM advocates earthing the entire frame- 
work, and there is apparently no reason why this suggestion 
should not be carried into effect. Certainly, the crane-driver's 
occupation is not an enviable one, and his lot should, there- 
fore, be made as easy as possible. We fear, however, that 
some difficulty will be experienced in persuading those who 
are responsible for the design of central stations to leave 
sufficient room between the roof and the crane for trolley 
wires to be fixed out of reach of a man standing upright. 
If they are not fixed out of reach then their best place 
is at the side, as usual, because, in walking about on 
the top of a crane some 30ft. or 40ft. above ground, a 
man does not keep his eyes fixed on the roof, and he is, 
therefore, more liable to make accidental contact with bare 
wires overhead than if they are safely out of the way 
at the side. The idea that the door of the crane cage 
should operate the motor switch is an excellent one, and 
will effectually prevent the recurrence of such an accident as 
is described by Mr. RAM ; but a no-voltage release attachment 
to the ordinary switch will answer the same purpose, and 
should, in fact, be applied to all electrical hoisting or hauling 
gear worked by three-phase motors, just as it must be when 
continuous-current shunt motors are employed. 
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LocAL authorities are apt to view with alarm anything that 
may tend to obstruct traffic in their principal streets, and it is, 
therefore, no matter for surprise that the Westminster City 
Council should have sought to impose restrictions as to 
the hours during which the electricity supply companies 
should be permitted to open the street boxes on their 
networks. The regulations which the Council sought to 
impose, however, were unreasonable on the face of them, as 
they left very few hours of daylight during which work 
could be done in the boxes. At a conference at the Board 
of Trade, Mr. Bonar Law, who presided, suggested a 
compromise ; but as is shown in the report of the subsequent 
correspondence on p. 739 of this issue, the Westminster authori- 
ties adopted such an immovable position that no agreement 
could be arrived at. The Board of Trade, therefore, has simply 
refused to sanction the regulations which the Westminster 
City Council had drafted. A similar conference is shortly to 
take place with regard to the City of London, the parties 
being the City Corporation on the one hand, and the City of 
London Electric Lighting Co. and the Charing Cross & 
Strand Electricity Supply Corporation on the other. We trust 
that the City Corporation will be more amenable to reason 
than their neighbours in Westminster. Some regulations are 
doubtless advisable to prevent the too frequent opening of 
surface boxes and the consequent disorganisation of pedestrian 
and vehicular traffic, but it must not be forgotten that the con- 
tinuity of a city’s electric light and power supply is still more 
important, and nothing should be done which would hamper 
the companies in carrying out their statutory obligations. 


It appears that American railways, as well as English, feel 
tramway competition to a considerable extent, but they are 
endeavouring to meet it in quite an original way. Instead of 
“ electrifying " their own lines, they are buying up the 
electric lines which run parallel to their own steam routes. 
This is doubtless excellent for the railways, but it is by no 
means clear that it will be equally beneficial to the public. 
Moreover, it appears that such procedure would not be 
possible, or at any rate feasible, in England, owing to a large 
number of the tramway undertakings being worked and 
owned by municipalities. By means of an Act of Parliament, 
however, a municipal tramway could be leased to a railway 
company, and an arrangement could be arrived at similar to 
that existing between the Middlesex County Council and the 
Metropolitan Electric Tramways (Ltd.) But local authorities 
have learned too well the value of electric tramways to allow 
them to pass out of their hands so easily, and to hand them 
over to competing railway companies would certainly not tend 
to increase travelling facilities. The only remedy for the rail- 
ways, therefore, is “ electricification, and this fact is receiving 
greater recognition every day. 

Se 9— ————  ——— —— 

An Electrically-propelled Dining Car. According to the 
Electrical Review of New York, a trolley dining car is to be 
established by the Aurora, Elgin and Chicago Railway Co. 
This car will be at first available only for special parties, but 
eventually it will be placed in general service, making four 
runs daily between Chicago and the Aurora and Elgin ter- 


minals. The car was built at an expense of $12,000, “and is 
named the “Carolyn.” 28 persons can be accommodated. 


Automobile Trials.—Trials of small motor cars are to be 
held at Hereford from Monday next to the following Saturday, 
under the auspices of the Automobile Club. There will be 
12 non stop runs of 50 miles each. As, however, the cars 
which compete have to be of a value of £200 or less, no electric 


or petrol electric vehicles are taking part in the competition. 3 


Cable Interruptions and Repairs. 


Date of ree mae Date of Repair. 

Dominica— Martinique ...... May 9, 1902 

Bt. Lucia—Martinique ...... May 9,1902 — 
Cayenne—Pinheiros ........ Aug. 18, 1902 — 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 — 
Tarifa — Tangier Jan. 18, 1904 — 
Cayenne--Paramaribo ...... July 13, 1904 — 
Marseilles—Barcelona ...... Aug. 16, 1904 Aug. 22, 1904 


Cap Haitien—Mole St. Nicholas Aug. 20, 1904 


Opening of the Dorking Blectricity Works. —The Dorking 
electricity works, an undertaking of Edmundson's Electricity 
Corp. was opened on Aug. 9. It supplies electricity for 
lighting purposes, the distribution being on the three-wire 
system, with 500 volts between the outers. Some 4 miles 
of conductors, supplied by Callender's, have been laid so far, 
all on the solid system. The principal items of the power 
plant in the station are:—Two B. & W. boilers capable of 
evaporating together 8, 400lb. of water per hour; two Belliss 
steam engines of an aggregate power of 290 H.P., working 
non-condensing ; two Parker 90kw. dynamos, generating con- 
tinuous current at 500 volts; and a battery of 400 ampere- . 
hours capacity, consisting of 260 D.P. cells. Mr. L. Smith is 
the resident engineer. 

Visit of Belgian Engineers to London.—On Monday and 
Tuesday, September 12th and 13th, a visit is to be paid to 
London by a large party of Belgian ne members of the 
Association des Ingénieurs Sortis de l'Ecole de Liege. The 
party, which will number about 200, will be the guests of the 
Iron and Steel Institute, which was hospitably received by 
the Belgian association as far back as the year 1873 and again 
in 1894. During their stay in London the Belgian engineers 
will visit the National Physical Laboratory, the Royal Mint, 
the works of Messrs. Fraser and Chalmers at Erith, those of 
the Temperley Transporter Co. (Ltd.) and other establish- 
ments. On the evening of the 12th they will visit the Earl's 
Court Exhibition, by invitation of the management, and on the 
following evening they will be entertained at dinner at the 
Hotel Cecil by the members of the Iron and Steel Institute, 
upon which occasion about 400 persons will be present. 


Long-distance Run on an Electric Car.—On July 22nd a 
remarkable ride was made in which, on one charge, an electric 
car ran from Providence to Boston (U.S.A.) and returned—a 
distance of probably 105 miles. It is stated by the Electrical 
lieview of New York that the distance from Providence to 
Boston was covered in 33 hours, at about the rate of 15 miles 
an hour; the trip was made without accident and the hill- 
climbing done easily. Three consecutive hills, a distance of 
1} to 14 miles, were covered in 103 minutes. The current 
rose to 65 amperes, and on the heaviest part of the incline to 
76 for about half a minute on each hill. For the hills the 
average demand was from 50 e 55 amperes, the average on 
the level being from 22 to 25. 2 volts per cell were recorded 
at the end of the trip, so that it would have been possible for 
the vehicle to run another 15 or 20 miles. The weight of the 
battery of 42 cells was 1,2191b., and of the battery and carriage 
together a trifle less than 2,0001b. 

Telegraphic Cable to Iceland. —The Times announces that 
it has learnt from * a most trustworthy source " that the tele- 
graphic connection with Iceland and the Faroe Islands which has 
been desired during so many years and may be said to be a neces- 
sity from several points of view, but first of all in the interests 
of commerce, will be established next year. The cable will 
be laid from Iceland, via the Faroe Islands to the Shetland 
Islands, where it will be connected with the British system. 
The Great Northern Telegraph Co. has taken the matter in 
hand, but no details are given as the authorities are reported 
to be most reticent on the subject, because the final negotia- 
tions between the interested parties are still pending. Tt has 
been thought inadvisable to have a direct cable to Denmark 
on account of the increased cost, and because it is feared that, 
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as it is, the cable will not be a paying concern. We are 
unable to obtain either a confirmation or a contradiction of 
this report. 


International Tramways and Light Railways Union.—The 
official circular of the Tramways and Light Railways Associa- 
tion publishes the following programme for the Congress of 
this Union in Vienna from September 4th to 9th :— 

Sunday 4th, 8 p.m.—Reception in the Stadt Park Hall. 


W Monday 5th, 10 to 1.—Opening of Congress by the Minister for Rail- 
ways and the Mayor of Vienna in the hall of the Austrian Association of 
Engineers and Architects. 
Drive round to the Hotel de Ville, the Imperial Theatre, and the 
m works. 6 p.m.—Performance at Imperial Opera 
ouse. 


Tuesday 6th.—Congress meeting. Visit to car and repair sheds of 
the Municipal tramways and to the Imperial Park, Schrénbrunn. In 
the evening, banquet at Heitsing, given by the Minister of Railways. 

Wednesday 7th.—Congress meeting. Visit to the new harbours on the 
Danube, to the Municipal electric power station, and run by the cable 
railway to Kahlenberg, where the Austrian Tramways and Light Railways 
Association will hold a reception. 


Thursday 8th.—Final meeting. Visit to the Electro-Technical Insti- 
tution. 5 p.m.—Banquet given by the Municipality at the Hotel de Ville. 

Friday 9th, Saturday 10th and Sunday 11th.—Excursions either two 
days to the Schneeberg and Semmering Pass and on to Trieste, or three 
days to Linz, the Postlinberg, Innsbruck and the Stubai Valley (mono- 
phase current) Railway. 

Mont Blanc Railway.—The Paris correspondent of the 
Standard states that the project for à mountain railway up 
Mont Blanc, which has been submitted to the French authorities 
by a financial syndicate, has, by a decree now published, received 
the Government's official sanction, and is declared to be of 
public utility. The syndicate is accorded a concession for an 
electric tramway up the mountain for a period of 75 years. 
Le Fayet (near Saint Gervais) is to be the starting point of the 
line and there will be stations at Saint Gervais-les-Bains, 
Motivon, the Col de Voza, the Pavillon de Bellevue, Mount 
Lachat, Les Rognes, Téte Rousse and the summit of the Aiguille 
du Gouter. The final plans are to be presented within a year 
of the signing of the decree, and the construction of the railway 
must be commenced within another year and prosecuted in 
such a way that it is completed within a 21100 of six years 
from the commencement of the work. Metre gauge has been 
selected, and at least two daily journeys are to be made each 
way from June 15th to September 15th. The trains will be 
composed of two carriages, and the maximum speed is to be 
8 kilometres an hour. The fares will be calculated upon a 
scale of 1f. 50c. per head per kilometre, and goods or luggage 
at the rate of 3f. per ton per kilometre. 


Wireless Telegraph Notes.—The following order relating to 
the Wireless Telegraphy Act, 1904, has been issued by the 
Postmaster-General :— 

Notice is hereby given that it is provided by the above-named Act that 
& person shall not establish any wireless telegraphy station, or instal or 
work any apparatus for wireless telegraphy, in any place in the British 
Isles, or on board any British ship in the territorial waters abutting on 
the coast of the British Isles, except under and in accordance with a 
licence granted in that behalf by the Postmaster-General. Wireless tele- 
graphy is defined by the Act to mean any system of communication by 
telegraph as defined in the Telegrapb Acts, 1868 to 1901, without the aid 
of any wire connecting the points from and at which the messages or 
other communications are sent or received. Companies or persons 
requiring & license for any wireless telegraph station should make appli- 
cation to the Postmaster-General on or before October 1, 1904. Forms of 
application may be obtained from the Secretary to the Post Office, General 
Post Office, E.C. 

In the annual report of the New Zealand Post and Telegraph 
Department, it is stated that no progress has been made in the 
direction of introducing wireless telegraphy into this colony, 
negotiations which were commenced with the Marconi Com- 
pany having fallen through. Inquiries are now being made as 
to the desirability of testing another system. 

Marconi's Wireless Telegraph Co. informs us that the state- 
ments quoted from /' Elettricista, in last week's Electricium, are not 
correct. No convention between Mr. Marconi and the Italian 
Government has been rejected by the Board of Audit. The 
route between Bari and Antivari comes under the Government 
monopoly, but the Government has power to grant concessions 
to private individuals, and has granted a concession in this 
case to Mr. Marconi. It has never been proposed by Mr. 
Marconi to erect the station at Coltano, Pisa. at his own 


expense. On the contrary, the Government has voted a sum 
of money for this purpose. 

We announced a few weeks ago that the International Con- 
ference on Wireless Tog apr would take place in Berlin in 
the beginning of October. e are now able to state the exact 
date, which is October 6th. 


Standards for Tubular Tramway Poles.—The Engineering 
Standards Committee has published a standard specification 
for tubular tramway poles which has, been drawn up by the 
following sub-committee on electric tramways :— 

A. P. Trotter (chairman), Philip Dawson, F. Forbes Higginson, E. R. 
Hill, J. H. Rider, W. Rutherford, H. M. Sayers, R. H. Scotter, A. M. Sillar, 
J. J. Steinitz, A. H. Walton, Leslie S. Robertson (secretary), C. Le Maistre 
(electrical assistant secretary). 

The specifications given are for three classes of poles—light, 
medium and heavy—and for both sectional and taper poles. 
The overall length of all classes is to be 31ft., and in the case 
of the sectional poles the top and middle sections are each to 
be 8ft. 6in. long and the bottom section 17ft. The outside 
diameters for the sectional poles are as follows :—Light, top 
54in., middle 63in., bottom 74in.; medium, top 64in., middle 
7 fin., bottom 84in. ; heavy, top 7 Zin., middle 83in., bottom 94in. 
The light, medium and heavy taper poles are to be 4łin., 54in. 
and 6iin. diameter respectively at the top, and the outside 
diameters 9ft. 6in. from the base are to be 7}in., 84in. and 
94in. respectively. In all cases the thickness of metal is not 
to be less than jin. Drop tests and bending tests are also 
specified. The report may be obtained from the Secretary of 
the Engineering Standards Committee (28, Victoria-street, 
London, S.W.) at 5s. net. We are asked to state that, 
although the report is styled “Interim,” it is final so far as 
the specification is concerned, all the sub-committee reports 
being considered as “interim” until the final report of the 
Committee combining all the reports and specifications is issued. 


St. Louis International Electrical Congress.—We are in- 
formed by the general secretary, Dr. E. A. Kennelly, that the 
International Electricai Congress will convene at the Music 
Hall of the Coliseum, St. Louis, at 9:30 a.m. on Monday, 
September 12th. It is intended that after the opening cere- 
monies, the Convention will immediately divide into sections, 
the section halls being on the second floor of the same 
building. On Tuesday, Thursday and Friday, the sections 
will meet on the second floor of the Coliseum from 9 a.m. to 
l p.m. The Committee of Organisation of the Congress was 
appointed by the President of the St. Louis Exposition in 
June, 1903. The committee held its first meeting in August, 
1903. In response to invitations to join the Congress, 1,915 
acceptances have been received, of which 1,542 are from North 
America and 373 from other countries. Over 1.300 certificates 
of membership have been issued to persons who have already 
become members by forwarding their subscriptions. The pre- 
liminary programmes of Sections A, B, C, D, E, F and G have 
appeared from time to time in The Electrician, that of Section 

(Electro-therapeutics) being as follows :— 

Prof. Dr. M. Benedikt, A Contributio- to the Radiodiagnostios of 
Diseases of the Head and of the Brain"; Dr. J. Bergonié (subject to be 
announced) ; M. le Docteur G, O'Farrill, ** Some Improvements in Gene. 
rator Apparatus of High-frequency Currents ” ; Dr. J. Rivière, Physioo- 
therapy of Neurasthenia ”; Prof. S. Schatzky, The Ionic Theory as 
Biological Basis for the Therapeutic Action of Electricity“; Prof. S. 
Schatzky, Experimental Researches on the Treatment of Tuberculosis 
by Constant Current"; Dr. Carl Beck, “ Recent Advances in Röntgen- 
r&y Science; Dr. Gordon G. Burdick, ‘‘ Radiations in Therapeutics ;" 
Dr. Margaret A. Cleaves, “The Nature of the Changes Established in 
Living Tissue by the Action of Oxidizable Metals at the Anode”; Dr. 
Charles R. Dickson, ** Some Observations upon the Treatment of Lupus 
Vulgaris by Phototherapy, Radiotherapy and otherwise” (A.E.-T.A. 
Paper); Dr. Emil H. Grubbé, ‘‘ X-Rays and Radio-active Substances as 
Therapeutic Agents“; Dr. T. Proctor Hall, The Principles of Electro- 
therapeutics”; Dr. J. H. Kellogg, ''Electro-therapeutics "; Dr. John 
Williams Langley, ** The Purification of Water for Drinking by Elec- 
tricity”; Prof. Jacques Loeb, * The Control of Life Phenomena by 
Electrolytes”; Dr. G. Betton Massey, “The Cataphoric Diffusion of 
Metallic Ions in the Destructive Sterilisation of Cancer and Tuberculous 
Deposits"; Dr. W. J. Morton, “ Artificial Fluorescence of the Human 
Organism as a means of Treating Disease"; Dr. C. S. Neiswanger, 
* Static Electricity in Chronie Nephritis" ; Dr. Clarence E. Skinner, 
‘(A Large Fibro-Sarcoma treated by X-Radiance?; Dr. Wm. Benham 
Snow, The Therapeutic Uses of Static Electricity." 

The chairman of the section is Dr. W. J. Morton, and the 
secretary Mr. W. J. Jenks. The Government of the United 
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States, at the petition of the Committee of Organisation, has 
issued invitations to the various foreign Governments to send 
official representatives to the Chamber of Delegates of the 
Congress. Up to the present time the following ee 
ments have been announced :—Austro-Hungary, Prof. Charles 
Zipernovzky ; Italy, Prof. Moise Ascoli, Prof. L. Lombardi, 
Ing. A. Maffezzini; Switzerland, Prof. Ferdinand Weber, 
Prof. Francois Louise Schüle; Norway and Sweden, Prof. 
Svante August Arrhenius; Australian Colonies, John Hesketh, 
Esq. ; Brazil, Señor Jorge Newbery ; India, J. C. Shields, Esq. ; 
Mexico, Señor Rafael R. Arizpe ; United States, Prof. H. S. 
Carhart, Dr. A. E. Kennelly, Prof. H. J. Ryan, Prof. S. W. 
Stratton, Prof. Elihu Thomson. 


Standards for Electric Wires and Cables.—The Engineering 
Standards committee has issued its standards for copper con- 
ductors and thicknesses of dielectric. The sub-committee on 
cables consisted of the following gentlemen :— 

Robert Kaye Gray (chairman), C. H. Wordingham and L. J. Steele 
operate the Admiralty), Capt. A. H. Dumaresq (representing the 

ar Office), Llewellyn Preece (representing the Crown Agents for the 
Colonies), Martin F. Roberts (representing the General Post Office), T. O. 
Callender, W. E. Gray and A. H. Howard (nominated by the Cable 
Makers’ Association), H. A. C. Saunders (nominated by Eastern Tele- 
graph Co.), Alexander Siemens, H. A. Taylor, A. P. Trotter, Leslie 8. 
Robertson (secretary), and C. le Maistre (electrical assistant secretary). 
The sub-committee also acknowledges its indebtedness to Mr. John 
Gavey, C.B. and the sub-committee on telegraphs and telephones for 
their co-operation, and also to the Cable Makers’ Association, the mem- 
bers of which have given it considerable assistance. 

The standards for copper conductors are practically the same 
as those adopted by the Cable Makers’ Associatiou, the chief 
difference being that the increase in resistance and weight due 
to the loss in lay on stranded cables is taken as 2 per cent. 
in all wires except the centre wire instead of 1:01226 per 
cent., as adopted by the Association. Moreover, the allow- 
ance of 1 per cent. increased resistance, as calculated from 
the diameter, allowed on all tinned copper conductors now 
applies between Nos. 12 and 28 S.W.G. instead of 12 and 
22 S.W.G., as formerly. In addition to tables similar to 
those already published by the Cable Makers' Association, 
tables of sizes of conductors smaller than 0:025 sq. in. 
are given, the standards chosen here being 3-strand and 
7-strand conductors of S. W. G. size. Tables of 7, 19 and 37 
strand conductors of larger size are also given in cases where 
the S.W.G. sizes do not work out to even sectional areas. The 
nominal section areas from 0:025 to 1 sq. in. are the same as 
those adopted by the Cable Makers' Association, with the 
addition, however, of standards for 0:45, 0°55 and 0°65 sq. in. 
In concentric cables there may be a variation of 4 per cent. 
between the resistances of the two conductors instead of 5 per 
cent. given in the Cable Makers' Association's standards. The 
standard limits of working pressures chosen are 660, 2,200, 
3,800, 6,600 and 11,000 volts instead of 500, 2,000, 3,000, 
6,000 and 10,000 given in the Association's tables; but the 
same thicknesses of dielectric and lead are adopted, the only 
alteration made being in the specified tests for working pressure. 
For working pressures up to 660 volts the test at the works 
for paper cables is to be 2,500 volts for half-an-hour, and for jute 
cables 1,500 volts for half-an-hour ; when laid and jointed the 
pressure test is to be 1,000 volts in both cases. The tests for high- 
pressure and extra high-pressure cables have also been altered 
to.a slight extent, half an-hour in most cases bemg the time 
adopted during which the voltage is applied, instead of 15 minutes 
and one hour as in the British Cable Makers' Association's 
rules. Standards for rubber-insulated lead-covered cables are 
also given, the dielectric thicknesses being slightly less in the 
case of the smaller cables, but greater in the case of the larger 
cables, than with paper cables with corresponding size of con- 
ductor ; and the lead in some cases is slightly thicker. There 
is also a table for rubber-insulated lead-covered cables for 
internal wiring, the dielectric thicknesses in this case corre- 
sponding to those in the wiring rules of the Institution of 
Electrical Engineers. For further information we refer our 
readers to the report itself which is obtainable either from the 
secretary of the Engineering Standards committee, or from 
Messrs. Crosby Lockwood & Sons, the price being 2s. 6d. net. 


The Opening of Street Boxes.—In our issue of Novem- 
ber 13th last we published the report of a conference of the 


Board of Trade, at which Mr. Bonar Law, Parliamentary 
Secretary to the Board of Trade, heard an application by the 
Westminster City Council that certain regulations should be 
sanctioned restricting the time during which the street boxes 
belonging to the electric supply companies should be opened. 
The following supply companies were affected :—St. James' 
and Pall Mall Electric Light Co., London Electric Supply 
Corporation, Kensington and Knightsbridge Electric Lighting 
Co., Westminster Electric Supply Corporation, Charing Cross 
and Strand Electricity Su py orporation, Metropolitan Elec- 
tric Supply Co., Chelsea Electric Light Co. The Westminster 
City Council divided the streets into three classes, of which 
No. 1 took in 39 of the busiest streets, No. 2 31 streets of 
medium importance, and No. 3 the remainder. They desired. 
that the companies should only be allowed to open street 
boxes between midnight and 9 a.m. in the streets of the first 
class, between 8 p.m. and 10 a.m. in streets of the second 
class, while in streets of the third class they would allow the 
boxes to be opened at any time. The imposing of these 
restrictions was naturally opposed by the companies con- 
cerned. After the matter had been discussed, an adjourn- 
ment was made, at the suggestion of Mr. Bonar Law, in 
order that the parties might be given an opportunity to come 
to some compromise. We understand that the Kensington: 
and Knightsbridge Company subsequently agreed to the 
Westminster City Council’s proposals, on the understand- 
ing, of course, that the company should be allowed to 
open street boxes at any time in cases of emergency. This 
power, it might be mentioned, however, is already possessed 
by electricity undertakings under the Electric Lighting Acts. 
Dr. A. B. W. Kennedy, on behalf of the remaining companies, 
wrote to the Westminster City Council on December 17th, 
referring to Mr. Law’s suggestion that a compromise should 
be arrived at, and offering to agree to the following regulations 
for 12 months as a trial: In summer the time for opening the 
street boxes was to be between 6 a.m. and 10 a.m., and in 
the winter from 5 p.m. to 12 noon, in order to give more 
hours of daylight in the winter months. Mr. Bonar Law, at 
the conference, had given his opinion that it was the duty of 
the Board of Trade to sanction reasonable restrictions, but he 
thought it would be perfectly unreasonable to make the hours 
such that the bulk of the work would not be done in the day- 
light, and he had himself suggested that in the winter months 
a slightly longer time should be allowed. Dr. Kennedy pro- 
posed, therefore, that the above time should be fixed for the bulk 
of the streets of classes 1 and 2. He also pointed out that boxes 
at feeder points, which contained fuses or switches, must be 
exempt from these regulations, and also that the rules should 
not apply to new work, of which notice should be given, 
or to repairs to mains and services, or to boxes in which the 
presence of gas was suspected. We may point out, however, 
that it is the practice to place the “districting” boxes referred 
to above in the side or back streets, and that, with regard to 
new work and repairs to mains, undertakers have already 
power under the Electric Lighting Acts to execute any 
such work when necessary after having given proper notice. 
The act also covers the question of emergency work, but 
the point with regard to the opening of boxes when gas 
is suspected is most important. It was added that these 
regulations should only apply to week days, so that a 
thorough inspection of boxes could always be made on Sun- 
days. The Westminster City Council took until May 20th 
to consider these suggestions, and then their committee wrote 
to say that they were unable to advise the Council to accept 
the companies’ proposals as to the hours on week days on 
account of the heavy pedestrian and vehicular traffic in the 
streets. They should, therefore, adhere to their original pro- 
posals, only they would transfer 17 of the streets mentioned 
from class 1 to class 2. They would also allow any boxes to 
be opened between 2 p.m. on Saturday and 10 a.m. on 
Monday. On June 24th it was pointed out on behalf of the 
companies that this reply of the committee practically dis- 
regarded the proposals of the companies. In consequence, the 
entire correspondence was sent to the Board of Trade, and a 
letter was received from the Board last Monday conveying 
the Board's refusal to sanction the regulations desired by 


the Westminster City Council. 
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or they shall be fixed at such a distance apart or in such a manner that 
there shall be no danger of any shock. 

(2.) The supply to every arc lamp shall be controlled by means of an 
efficient cut-off switch, placed in such a position as to be easily handled by 
the person in charge of the arc lighting, and connected so that by its means 
all pressure can be cut off from the arc lamp itself, and from any regulating 
switch resistance or other device in connection therewith. 

(3.) Switches, efficient fuses or other automatic cut-outs shall also be 
provided, so as to protect the cireuits from excess of current, and all 
switches and cut-outs shall be so enclosed and proteeted that there shall be 
no danger of any shock being obtained in the ordinary handling thereof, or 
of any fire being caused by their normal or abnormal action. 


REVISION OF THE BOARD OF TRADE REGULATIONS 
UNDER THE ELECTRIC LIGHTING ACTS. 


The Board of Trade have had under consideration the ques- 
tion of the revision of the regulations and conditions for 
securing the safety of the public and for ensuring a proper and 
sufficient supply of electrical energy which were settled by the 
Board, after consultation with the various parties interested, 


in 1896. The experience which has been since gained has, in 
the opinion of the department, rendered a revision of these 
regulations desirable, and the Board of Trade have accordingly 
prepared for consideration a fresh draft set of regulations. 

Four codes of regulations have been prepared :—(1) For 
Local Authority undertakings in the provinces. (2) For Com- 
pany undertakings in the provinces. (3) For Company under- 
takings in London. (4) For Local Authority undertakings in 
London. The various codes differ according to circumstances 
in regard to the notices, &c., specified in the regulations as to 
supply, and the regulations as to overhead wires are omitted 
in the codes relating to London. 

We print below the code for Local Authority undertakings in 


the provinces, indicating in footnotes what are the differences 
in the other three cases. 


BOARD OF TRADE REGULATIONS. 
(A), for securing the Safety of the Public, and 
(B), for ensuring a proper and sufficient Supply of Electrical Energy. 


Definitions. 

In the following regulations— 

The expression the order“ means the 
The expression the undertakers” 
purpose of the Order. 

e expression ‘‘consumer’s wires" means any electric lines on a 
consumer's premises which are connected with the service lines of the 
undertakers at the consumer’s terminals. 

The expression ‘‘ overhead line“ means any electric line which is placed 
above ground and in the open air. 

The expression pressure means the difference of electrical potential 
between any two conductors through which a supply of energy is given, or 
between any part of either conductor and the earth; and, subject to the 
variations allowed by these Regulations, 

(a) Where the conditions of the supply are such that the pressure at the 
consumer's terminals does not exceed 250 volts, the supply shall be deemed 
.& Jow-pressure supply ; 

(b) Where the conditions of the supply are such that the pressure between 
any two conductors, or between one conductor and earth, may at any time 
exceed 250 volts but does not exceed 650 volts, the supply shall be deemed 
.4 medium pressure supply ; 

(c) Where the conditions of the supply are such that the pressure may 
exceed 650 volts but does not exceed 3,000 volts, the supply shall be deemed 
a high-pressure supply ; and 

(d) Where the conditions of the supply are such that the pressure may 
exceed 3,000 volts, the supply shall be deemed an extra high-pressure supply. 

Where these regulations require any metallic body to be ‘‘ efficiently 
connected with earth," it shall be connected with the general mass of 
earth in such manner as will ensure at all times an immediate and safe 
discharge of electrical energy. 

Other expressions to which meanings are assigned in the Order or in the 
above-mentioned Acts have the same respective meanings in these 
regulations. 


A.— REGULATIONS FOR SECURING THE SAFETY OF THE PUBLIC. 
General. 


1. Pressure of SUED! y to Consumers.—The pressure of a supply delivered 
to any consumer shall not exceed the limit of low-pressure, except for 
special purposes; but for those purposes it may exceed the limit of low- 
pressure but not the limit of medium pressure on the consumer undertaking 
to comply with the following conditions :— 

(a) Where the supply is for power purposes — 

(1.) The frame of every electric motor shall be efficiently connected 
with earth. 

(3.) The consumer’s wires forming the connections to motors, or otherwise 
in connection with thie supply, shall be, as far as practicable, completely 
enclosed in strong metal casing efficiently connected with earth, or the 
shall be fixed at such a distance apart, or in such a manner that there sha 
be no danger of any shock. 

(3.) The supply to every motor shall be controlled by means of an efficient 
cut-off switch, placed in such a position as to be easily handled by the 
person in charge of the motor, and connected so that by its means all 
pressure can be cut off from the motor itself, and from any regulating 
switeh resistance or other device in connection therewith. 

(4.) Switches, efficient fuses or other automatic cut-outs, shall alsp be 
provided, so as to protect the circuits from excess of current, and all 
switches and cut-outs shall be so enclosed and protected that there shall 
be no danger of a1.y shock being obtained in the ordinary handling thereof, 
or of any fire being caused by their normal or abnormal action. 

(5.) A notice shall be fixed in a conspicuous position at every motor and 
switchboard in connection with the supply forbidding unauthorised persons 
to touch the motors or apparatus. 


(^) Where the supply is for arc lamps in series— 


(1.) The consumer's wires forming the connections to the arc lamps, cr 
otherwise in connection with the supply, shall be, as far as practicable, 
completely enclosed in strong metal casing etliciently connected with earth, 
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means the undertakers for the 


(c) Where the supply is for incandescent lamps in series— 


(1.) The consumer’s wires forming the connections to the incandescent 
lamps, or otherwise in connection with this supply, shall be completely 


enclosed in strong metal casing, and this casing, together with the switches 


and lamp-holders, if metallic, shall be efficiently connected with earth. 

(2.) Switches, efficient fuses or other automatic cut-outs shall also be 
provided, so as to protect the circuits from excess of current, and all 
switches and cut-outs shall be so enclosed and protected that there shall be 
no danger of any shock being obtained in the ordinary handling thereof, or 
of any fire being caused by their normal or abnormal action. 

Where the supply is for any special purpose other than those above- 
mentioned, or where the pressure of the supply exceeds the limits of 


medium pressure it shall be subject to sach other regulations as the Board 
of Trade may from time to time prescribe. 


2. Introduction of Three-wire System into Consumer's Premises. When 
the pressure between the outer conductors of a three-wire system exceeds 
250 volts and the three wires of the system or two pairs of wires are brought 
into a consumer’s premises, the supply must be given to two pairs of 
terminals arranged in such a manner that there shall be no danger of any 
shock, and the wiring from those terminals must be kept distinct. 


3. Extra High-pressure Supply to Consumer's: Premises.—The pressure of 
a supply delivered to any consumer’s premises shail not exceed the limit of 
high-pressure, except with th- consent of the Board of Trade and subject 
to such regulations as the Buard may prescribe, and to the following 
conditions : — 

(1.) The premises must b» a factory, a mina, or electric traction works 

(2.) Where the premises are a factory, or a mine, the supply shall only 
be given on e ndi ion that the provisions of the Factory Acts and the 
Mines Regulation Acts, respectively, and any regulations which may be 
made thereunder are complied with. 

4. Minimum Size of Conductora.—The sectional area of any eonductor in 
any electric line laid or erected in any street after the date o these regula- 
tions shall not be less than the area of a circle of one-tenth of an inch 
diameter, and where the conductor is formed of a strand of wires, each 
separate wire shall be at least as large as No. 20 standard wire gauge. 

his regulation shall not apply in the case of an electric liae placed in à 
lamp-post. 

5. Insulation Test of Low-pressure and Medium-pressure Electric Lines. — 
Every low-pressure and medium-pressure main shall be tested for insulation 
after having been placed in position and before it is used for the purpo3es 
of supply, the testing pressure being 50 per cent. greater than the maxi- 
mum pressure to which it is intended to be subjected in use, and in any 
case at least 200 volts, and the undertakers shall duly record the results of 
the tests of each main, or section of a main. 


6. Maintenance of Insulation, —The insulation of every complete circuit 
used for the supply of energy, including all machinery, . and 
devices forming part of, or in connection with, such circuit, shall be so main- 
tained that the leakage current shall not under any conditions exceed one- 
thousandth part of the maximum supply current ; and suitable means shall 
be provided for the immediate indication and localisation ot leakage. Every 
leakage shall be remedied without delay. Every such circuit shall be 
tested for insulation at least once in every week, and the undertakers shall 
duly record the results of the bes bine: Provided that where the Boa 
of Trade have approved of any part of any electric circuit being connecte 
with earth, the provisions of this regulation shall not apply to that circuit 
so long as the connection with earth exista. 

7. Testing of Insulation of all Parts of any High pressure Circuit. —À 
high-pressure circuit shall not be brought into use unless the insulation of 
every part thereof has withstood the continuous application, during baton 
hour, of pressure exceeding the maximum pressure to which it is intende 
to be subjected in use, in the following manner: In thecase of every electric 
line a pressure twice the said maximum pressure, and in the case of every 
machine, device, or apparatus, a pressure 50 per cent. greater than the "s 
maximum pressure. The undertakers shall duly record the resulta of eac 
test. 

8. Circuit-breaker for High-pressure Lines, &c.—KEvery high Prep 
electric line, conductor, or other apparatus shall be protected by a suita R 
automatic fuse or circuit-breaker. Provided that it shall not be incumben 
upon the undertakers to provide such a fuse or circuit-breaker for 1000 
outer conductor of a concentric main which is, with the approval o the 
Board of Trade, efficiently connected with earth. 

9. Transformers.—In every case where a high-pressure supply 18 blo 
formed for the purpose of supply to one or more consumers, some zuitable 
automatic and quick-acting means shall be provided to protect the oh 
sumer’s wires from any accidental contact with or leakage from the high- 
pressure system, either within or without the transforming apparatus. 

10. Earthing of Transformers,—The metallic portion, other than the 
conductors of every transformer, shall be efficiently connected with earth. 

11. Limit of Power in High-pressure Electric Line. - An electric line 19 
for a high-pressure supply shall not be used for the transmission of more ni 
500kw., or in the case of an overhead line 50kw.* except with the o i 
of the Board of Trade, and efficient means shall be provided to preve 
this limit being at any time exceeded. 

12. Protection from Lightning.— Where any portion of any alsctr 


ic line le 
any aupport for an electric line is exposed in such a positicn as to b 


liable 


In tùa Code of Regulations applying to London, the regulations 85 to 
overhead lines are omitted. 
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to oause injury from lightning, it shall be efficiently protected against such 
liability. 

18. Accidents to be Reported. —Where any accident by explosion or fire, or 
any other accident of such kind as to have caused or to be likely to have 
caused loss of life or personal injury, nas occurred at any part of any electric 
line or work, the undertakers shall give immediate notice thereof to the 


Board of Trade. 
Overhead Lines.“ 


14. Mazimum Intervals between Supports. Every overhead line shall be 
attached to supports at intervals not exceeding 200ft. where the direction of 
the line is straight, or 150ft. where the line makes a horizontal angle at the 
point of support. 

15. Factors of Safcti.-— Every support for an overhead line shall be of a 
durable material, and properly stayed against forces due to wind pressure, 
change of direction of the line or unequal lengths of span. The factor of 
safety shall be for overhead lines at least 6, and for all other parta of the 
structure at least 12, taking the maximum possible wind pressure at 50lb. 
per square foot. No addition need be made for a possible accumulation 
of snow. 

16. Attachment of Overhead Lines. All overhead lines shall be attached 
to insulators, and shall be so guarded that they cannot fall away from the 
support. 

17. Height from round, e. An overhead line placed after the date of these 
regulations shall not in any part thereof be at a less height from the ground 
than 22ft., or accessible to any person without the uae of a ladder or other 
special appliance. A high-pressure overhead line placed after the date of 
these tions shall not in any part thereof be at a less height from the 
ground than 28ft. where it crosses a street. 

18. Three-wire Systeii.—Where a supply is given by overhead wires on the 
three-wire system, the positive and negative conductors shall be placed 
above the intermediate conductor. The intermediate conductor shall 
consist of two wires placed at a greater distance apart than the positive 
and negative conductors, and these two wires shall be connected by cross 
wires, two for each span, fixed at a distance not less than 6ft. from the 
insulators. 

19. Supplu from Traction Sustem.—Where a supply is given by overhead 
wires from a traction system, the positive conductor shall be placed above 
the negative conductor in such a manner that in the event of breakage it 
must fall on the negative conductor. 

20. Service Lines from Overhead Lines. —Service lines from overhead lines 
shall be led as directly as possible to insulators firmly attached to some 
portion of the consumer's premises which is not accessible to any person 
without the use of a ladder or other special appliance, and from this point 
of attachment they shall be enclosed and protected in accordance with the 
subsequent regulations as to electric lines on the consumer's premises. Every 
portion of any service line which is outside a building but is within 7ft. from 
the building shall be efficiently protected by insulating material. 

21. Angle of Crossing Thorounghfares. -- Where an overhead line crosses 
a street, the angle between the line and the direction of the street at the 
place of crossing shall not be Jess than 60deg., and the spans shall be as 
short as possible. 

22. Lines Crossing Metallic Substances. — Where an overhead line crosses, 
or is in proximity to, any metallic substance, precautions shall be taken b 
the undertakers against the possibility of the line coming into contact wit 
the metallic substance, or of the metallic substance coming into contact with 
the line by breakage or otherwise. 

23. Discharge of Pressure tn Case of Fire.—In the case of any high-pres- 
sure overhead line exceeding one-half mile in total length, means shall be 

rovided whereby the pressure may be discharged from any portion of the 
line erected over or alongside of any building or buildings without loss of 
time in case of fire or other emergency. 

24. Maintenance. — Every overhead line, including its supports and all the 
structural parts and electrical appliances and devices Pelong ng to or con- 
nected with the line, shall be duly and efficiently supervised and maintained 
as regards both electrical and mechanical conditions. 

25. Disused Overhead Lines to be Removed.— An overhead line shall not be 
permitted to remain erected after it has ceased to be used for the supply of 
energy, unless the undertakers intend within a reasonable time again to take 
it into use. 

Electric Lines other than Overhead Lines." 


26. Construction of Receptacles for Electric Lincs.—All conduits, pipes, 
casings, and street boxes used as receptacles for electric lines shall be con- 
structed of durable material, and where laid under carriageways shall be of 
ample strength to prevent damage from heavy traffic ; and reasonable means 
shall be taken by the undertakers to prevent accumulation of gas in such 
receptacles. 

27. 5 Pipes, do. — Where any electric line crosses, or is in proximity 
to, any metallic substance, special precautions shall be taken by the under- 
takers against the possibility of any electrical charging of the metallic 
du ee from the line or from any metal conduit, pipe or casing enclosing 
the line. 

28. Electric Continuity of Metal Conduits, Pipes and Casings. —All metal 
conduits, pipes or casings containing any bigh-pressure electric line shall 
be efficiently connected with earth ; and shall be so jointed and connected 
across all street boxes and other openings so as to make good electrical 
connection throughout their whole length. 


29. Precautions to be taken when Bare Conductors are Used.—Where the 
conductors of electriclines placed in any conduit are not continuously covered 
with insulating material, they shall be secured in position, and no unfixed 
uninsulated material of a conducting nature shall be contained in the con- 
duit. No such conductor shall be at a higher potential than 300 volts from 
earth. Adequate precautions shall also be taken to ensure that no accumu- 
lation of water shall take place in any part of the conduit, and to prevent 
any dangerous access of moisture to the conductors or the insulators. In 
the case of any such electric lines laid in conduits after the date of these 


* In the Code of Regulations applying to London, the regulations as to 
- overhead lines are omitted, and the heading Electric Lines other than 
Overhead Lines" becomes simply * Electric Lines," Regulation 26 
becoming No. 14, Regulation 27 No. 15, &c. 
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regulations, the insulators shall be so disposed that they can be readily 
inspected. 

30. High-Pressure Lines Laid above Ground, —Every portion of any high- 
pressure electric line placed above the surface of the und, or in any 
subway not in the sole occupation of the undertakers, shall be completely 
enclosed either in a tube of highly insulating material embedded in brick- 
work, masonry or cement concrete, or in strong metal casing efficiently 
connected with earth. 

31. High-Pressure Lines Laid near other Electric Lines or to the Surface 
of the Ground.—Where any high-pressure electric line is laid beneath the 
surface of the ground efficient means shall be taken to render it impossible 
that the surface of the ground or any neighbouring electric line or conductor 
shall become charged by leakage from the high-pressure elecorio line. 

32. Completion of High-Pressure Maina.—A high-pressure electric line 
shall not be brought into use for the supply of energy before it has been 
completely laid, properly jointed, examined and tested, or while it is still 
in charge of other parties than the undertakers. 


Street Boxes. 

83. Street Boxes.—In addition to the provisions contained in Regulation 26 
as to the construction of receptacles for electric lines, the following condi- 
tions shall be observed with respect to the construction of street boxes :— 

(a.) The covers of all street boxes shall be so secured that they cannot be 
opened except by means of a special appliance. 

(b.) The covers of all street boxes containing high-pressure apparatus 
other than cables shall be connected to strips of metal laid immediately 
underneath the adjacent roadway, and efficient means shall be taken to 
render it impossible that the covers or other exposed parts of these boxes, 
or any adjacent material forming the surface of the street, shall become 
electrically charged, whether by reason of leakage, defect. or otherwise. 

(c.) Where street boxes are used as transformer chambers, reasonable 
means shall be taken to prevent as far as possible any influx of water, either 
from the adjacent soil or by means of pipes; and in the case of any such 
street box exce-diog 1 cubic yd. in capacity, ample provision shall be 
made. by ventilation or otherwise, for the immediate escape of any gas 
which may by accident have obtained access to the box, and for the 
prevention of danger from sparking. 

(d.) All street boxes shall be regularly inapected for the presence of gas, 
and if any influx or accumulation is discovered, the undertakers shall give 
immediate notice to the authority or company whose gas mains are laid in 
the neighbourhood of the street box. 

(c.) Where high-pressure and low-pressure mains pass through the same 
street box, they shall be readily distinguishable from each other, 

(f) The maximum power supplied to ne transformer placed sing! in a 
street box shall not exceed 30kw. without the consent of the Board o Trade. 


Zub - stations. 


34. Sub- stat ions. Sub- stations or points in a system of distribution, at 
which a high-pressure supply is transformed for the purpose of supply to 
consumers, and which are not on the consumer’s premises, shall be estab- 
lished in suitable places and shall be in the sole occupation and charge of 
the undertakers. 

35. Plans to be Approved.—Sub-stations shall be erected above ground 
wherever possible, but where necessarily underground, they shall be con- 
structed in accordance with plans approved by the Board of Trade, and the 
maximum power supplied to any underground sub-station shall not exceed 
7dkw. without the consent of the Board of Trade. 


Consumer’s Premises. 


36. Responsibility of Undertakers for their Lines, £c., on Consumer's 
Premiscs.— The undertakers shall be responsible for all electric lines, fittings 
and apparatus belonging to them, or under their control, which may be 
upon a consumer's premises, being maintained in a safe condition and in all 
respects fit for supplying energy. 

37. Fire Risks.—In delivering the energy to a consumer's terminals the 
undertakers shall exercise all due precautions so as to avoid risk of causing 
fire on the premises. 

38. Supply to Public Buildings.—Where a supply is given to a building 
for public purposes, the undertakers shall periodically satisfy themselves 
that the wires and fittings within the building are maintained in a safe 
condition. 

39. Main Fuses or Circuit-breakers.—A suitable safety fuse or other auto- 
matic circuit-breaker shall be inserted in each service line within a con- 
sumer's premises as close as possible to the point of entry, and contained 
within a suitable locked or sealed receptacle of fireproof construction, 
except in cases where the service line is protected by fuses in a street box ; 
no fuse or automatic circuit-breaker may be inserted in the intermediate 
conductor of a three-wire system. 

40. Treatment of Electric Lines and Apparatus on Consumer’s Premises. 
— All service lines and apparatus placed on a consumer’s premises shall be 
highly insulated and thoroughly protected against injury to the insulation 
or access of moisture, and any metal forming part of the electric circuit shall 
not, unless efficiently connected with EAR be exposed so that it can be 
touched. Allelectric lines shall be so fixed and protected as to prevent the 
possibility of electrical discharge to any adjacent metallic substance. 

4l. Transformers and High-pressure Apparatus to be Enclosed in Metal. 
—Where the general supply of energy is a high-pressure supply, and trans- 
forming apparatus is installed on a consumer's fpremises, the whole of the 
high-pressure service lines, conductors and apparatus, including the trans- 
forming apparatus itself, so far as they are on the consumer's premises, 
shall be completely enclosed in solid walls, or in strong metal casing effi- 
ciently connected with earth and securely fastened throughout. 

42. Undertakers Responsible for Transformers, &:c.—' Transformers and all 
high-pressure apparatus used for the supply of energy to a consumer's pre- 
mises, unless the premises are a factory, mine or electric traction works, 
shall be the property of, and under the charge of the undertakers. 

49. Connection to Consumer’s Premises not to be made where Leakage would 
Result.—The undertakers shall not connect a consumer’s wires with their 
mains unless they are reasonably satisfied that the connection would not 
cause a leakage from those wires or fittings exceeding one ten-thousandth 
part of the maximum supply current to the premises; and where the under- 
takers decline to make such connection they shall serve upon the consumer 
& notice stating their reasons for so declining. 
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44. Discontinuance of Supply on Discovery of Leakage on Consumer's Pre- 
mises.—If the undertakers are reasonably satisfied, after making all proper 
examination by testing or otherwise, that a leakage existe at some part of 
a consumer's wires or fittings of such extent as to be a source of danger, 
then and in such case any officer of the undertakers, duly authorised by 
them in writing, or, if the undertakers so require, an‘electric inspector, may, 
for the purpose of discovering whether the leakage exists at any part ofa 
circuit within or upon any consumer's Dreriises Dy notice require the con- 
eumer at some reasonable time after the service of the notice to permit him 
to inspect and test the wires and fittings belonging to the consumer and 
forming part of the circuit. 

In any case where the undertakers require the services of an electric 
inspector under this regulation they shall pay him the prescribed fee. 

f on such testing the officer or the electric inspector discovers a leakage 
from the consumer's wires exceeding one ten-thousandth pert of the maxi- 
mum supply current to the premises, or if the consumer does not give all 
due facilities for inspection and testing, the undertakers shall forthwith 
discontinue the supply of energy to the premises in question, giving imme- 
diate notice of discontinuance to the consumer, sad shall not recommence 
the supply until they are reasonably satisfied that the leaksge has been 
removed. This ation shall not affect any power contained in the 
order or otherwise enabling the undertakers to discontinue the supply. 

45. Appeal to Electric Inspector.—If any consnmer is dissatisfied with the 
action of the undertakers in refusing to give, or in discontinuing or in not 
recommencing the supply of energy to his premises, the wires and fittings 
of that consumer shall, on his application and on payment of the prescribed 
fee, be tested for the existence of leakage by an e inspector. 

This regulation shall be endorsed on every notice given under the pro- 
visions of either of the two last preceding regulations. 


Arc Lighting. 

46. Arc Lamps to be Guarded.—All arc lamps shall be so guarded as to 
prevent pieces of ignited carbon or broken g falling from them, and 
shall not be used in situations where there is any danger of the presence of 
explosive dust or gas. 


47. xdi int from Ground.—Arc lamps used in any street for public 
lighting s be so fixed as not to be in any part at a less height than 10ft. 
from the ground. 

Connection of Circuits with Barth. 


48. Earthing of a Three-wire System. — Where the pressure of a suppl 
between the adjacent conductors of a three-wire system of mains ex 8 
125 volts, the intermediate conductor must be connected with earth, with the 
concurrence of the Postmaster-General, and in accordance with the follow- 
ing conditions :— 

a) The connection with earth of the intermediate conductor must be 
made at one point only on each distinct circuit namely, at the generating 
station, sub-station or transformer, and the insulation of the circuit must 
be efficiently maintained at all other parts. 

(b) The system of distributing mains must be separated into sections cor- 
responding approximately to the different feeders, and these sections may 
be inter-connected only through suitable circuit-breakers or fuses, arranged 
so as to be easily inspected. 

(c) The current from the intermediate conductor to earth must be con- 
tinuously recorded, and if it at any time exceed one-thousandth part of the 
maximum supply current, steps must be immediately taken to improve the 
insulation of the system. 

Penalties. 


49. Penalties for Default.—If the undertakers make default in complying 
with any of the preceding regulations, they shall on conviction be liable to 
a penalty not exoceding £10 for every such default, and to a daily penalty 
not exceeding £10. 

The recovery of a penalty under these regulations shall not affect the 
liability of the undertakers to make compensation in respect of any 
damage or injury whicb may be caused by reason of the default. 


B.—REGULATIONS FOR ENSURING A PROPER AND SUFFICIENT SUPPLY 
OF ELECTRIOAL ENERGY. 


1. Notice of Intention to Supply through Mains.—Forty-eight hours at 
least before the undertakers are ready to commence to supply energy through 
any man, they shall give public notice of their intention to commence such 
supply. 

2. Undertakers to Provide Constant Supply.—From and after the time 
when the undertakers commence to supply energy through any distributing 
main, they shall maintain a supply sufficient for the use of all the consumers 
for the time being entitled to be pre tee from such main ; and such supply 
shall, except so far as the Board of Trade may otherwise from time to time 
permit, be 5 and in the case of continuous currents, 
without change of polarity. Provided that, for the purposes of testing, or 
for any other purposes connected with the efficient working of the under- 
taking, the authority by whom the electric inspector is appointed may give 
permission to the undertakers to discontinue the supply at such intervals 
of time and for such periods as that authority may think expediente When 
the supply is so discontinued, or the polarity is changed, notice to all 
persons likely to be affected shall be given of such discontinuance or change 
and of the probable duration thereof. 


3. Provision as dr pend Stoppage.—The system of distributing mains 
shall be so arranged that in case it becomes necessary to stop the supply 
through any portion of a main for more than one hour, for the purposes of 
repairs or for any other reason, the stoppage of supply will in no case 
exceed in amount a total power of 200kw. or extend to the premises of more 
than 80 consumers, and in the case of every stoppage for more than one 
hour reasonable notice shall be previously given by the undertakers to 
every consumer affected thereby except in cases of emergency. 


If a Company is the undertakers, instead of public notice,” notice is to 


be served on the Local Authority ; in London upon the County Council and 
the Local Authority. 

+ In the case of Companies in the pons the agreement of the Local 
Authority has to be obtained, and the permission of the Board of Trade is 
dispensed with. In London this permission isalso dispensed with ; a Loca. 
Authority has to obtain the agreement of the County Council, and a Com- 
any has to obtain the agreement both of the County Council and of the 
pen l Authority. 


4. Fixing of Declared Pressure at Consumer's Terminals. Before com- 
mencing to give a supply of energy to any consumer, the undertakers shall 
declare to such consumer the constant preesure at which they propose to 
supply energy at his terminals. The pressure so declared at any pair of a 
consumer’s terminals shall not at any time be altered or departed from 
except by the consent of the Board of Trade,* and upon such terms and 
conditions as the Board of Trade* may impose, and after public notice has 
been given during a period of one month, in such manner as the Board of 
Trade* may require, of the intention of the undertakers to apply for consent 
to alter the same. 

Provided that the undertakers shall be deemed to have complied with 
the requirements of this regulation so long as (except with the consent of 
the Board of Trade) the variation of pressure at any consumer's termina ls 
does not under any conditions of the supply which the consumer is entitled 
to receive exceed 4 per cent. from the declared constant pressure. 


b. Fixing of Declared Frequency.—Before commencing to give a supply 
of energy by alternating current to any consumer, the undertakers shall 
declare to such consumer the number of complete periods per second at 
which they propose to supply energy. The frequency so declared shall not 
at any time be altered or c rarted Trohi except by consent of the Board of 
Trade", and upon such terms and conditions as the Board of Trade* may 
impose, and after public notice has been 3 during a period of one 
month, in such manner as the Board of Trade“ may require, of the inten- 
tion of the undertakers to apply for consent to alter the same. 

Provided that the undertakers shall be deemed to have complied with 
the Feguuremene of this regulation so long as the frequency does not vary 
more than 23 per cent. from the declared frequency. 

6. Penalty for Defuult.—If the undertakers make default in complying 
with any of these regulations as to supply, they shall, subject to the pro- 
visions of the order, be liable on conviction to a penalty not exceeding £5 
for every such default and to a daily penalty not exceeding £5. 

These regulations are made subject to the power of the Board of Trade 
to make such further or other regulations as they may think expedient ; 
and nothing in these regulations shall be construed to autherise the under- 
takers to lay any electric line or work their undertaking otherwise than in 
accordance with the order and the principal act, or to suppl energy other- 
wise than by a system for the time approved of by the Board of Trade 
under the order. 

These are the regulations and conditions for securing the safety of the 
public and for ensuring a proper and sufficient supply of electrical energy, 
made by the Board of Trade under the provisions of the Electric Lighting 
Acts, 1882 and 1888, and of the , referred to in the letter 
from the Board of Trade to the of the day of 

one thousand nine hundred and " and that date shall be 
deemed to be the date of these regulations. 
Assistant Secretary, Board of Trade. 


POWER SUPPLY TO TRAMWAYS IN NORTH LONDON. 
(Continued from p. 705.) 


Fig. 5 is the diagram of connections of the station, the only 
connections left out being those for the lighting circuits and 
the auxiliary motor equipment. Taking the high-tension 
system first, it will be noticed by reference to the general plan 
of the station (Fig. 1, p. 665) that the cables from the 
dynamos are led through a tunnel into the switch chamber 
situated on the level of the engine room and below the high- 
tension switchboard. A section through this chamber and 
the high-tension and low-tension switchboards is given in 
Fig. 6. It must be mentioned, however, that the potential 
transformers shown in the tunnel have actually been placed 
on the ground floor within the chamber, it being desired to 
place them in as accessible a place as possible. The high-tension 
cables from the alternators first of all pass through the high- 
tension oil switch, shown on the right-hand side of Fig. 6, and 
then go on to the high-tension 'bus bars, which are fixed in 
cells in the brick wall shown on the left. The feeders, leading 
from the ’bus bars, pass through the high-tension switches shown 
on the left-hand side, and then are led downwards and out of 
the station. Connection between the high-tension cables of the 
station and the high-tension feeder cables of the distributing net- 
work is made by means of suitable terminal boxes. The high- 
tension oil switches, both in the alternator and feeder circuits, 
are of the British Thomson-Houston Co.’s type. They are 
similarinconstruction and working to the oil switches used at the 
Carville power station, and were fully described and illustrated 
in The Electrician of July 8th, p. 471. The operation of closing 
and opening is performed by a small continuous-current motor, 
the switch of which is mounted on the high-tension switch- 


»In the case of Companies in the provinces, ‘‘ Local Authority " ix sub- 
stituted for Board of Trade here, and in the following sentence is added: 

If the Local Authority refuse to consent to an alteration or impose any 
terms or conditions with which the undertakers are dissatisfied, the under- 
takers may appeal to the Board of Trade, whose decision shall be final.” 

In the case of London, whether a Local Authority or a Company are the 
undertakers, ** London County Council“ is substituted for Board of Trade 
at the places marked *, and the same appeal to the Board of Trade is pro- 
vided for in case of disagreement. 
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Fig. 5.— DIAGRAM or CONNECTIONS OF THE BRiMSDbowN STATION. 


board. Isolating switches are provided, by means of which 7 - P 
it is possible to disconnect the oil switches from the high- ees Hi 
tension circuits if necessary. Each pole of the switch is fixed " AH: — 


in a separate brick compartment, provided with a suitable E 
metal door. Arrangements are made whereby the switch may 
be operated manually. 


FEEDER 
Although the switchboard is equipped with all measuring i 
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HIGH TENSION 
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and controlling devices for the high-tension circuite, there are SWITCHBOARD 
actually no circuits carrying high-tension currents on the| 7 | 
switchboard itself. All high-tension measurements are effected Be amn a an n aa 
by means of current transformers. In order to guard in every — — 
i — QS RR S JM — ——————A 


possible way against fire risks, the roof above the high-tension 
switchboard and the oil switches on the gallery is lined with 
* Uralite." "There is plenty of room left at both ends of the 
switehboard for future extensions. At present, the board 


AC 


consists of the following panels :—Three three-phase generator zeres — 

panels, one general panel, four three-phase feeder panels, three — AN Er 

blank generator panels and four blank feeder panels. The FEA RBD f 
panels are of white marble, 2in. thick, and consist of an — z|zzzs i 
upper part and a lower part. They are fixed to vertical angle LEE DIL SWITCH Ao zo 
irons with nickelled bolts and washers in such a way that the — HERR 28 
framework is not visible from the front. On each generator — 22 B I 
panel are mounted the following apparatus :—One horizontal serans s eo 28 
edgewise power-factor indicator, one horizontal edgewise volt- — E ios 
meter, one polyphase recording wattmeter, one four-point ZE —— D . ** 
potential receptacle, one ammeter for the field circuit, one | Zt i 
single-pole field switch, one field rheostat with its hand- | 27 — tr 


wheel at the front of the board, two synchronising lamps, 
two signal lamps for indicating whether the high-tension oil 
switches are closed or open, one illuminating lamp and shade 
and one double-pole switch for the oil switch motor. On the 
interconnector panel are the following instruments :—One 
horizontal edgewise voltmeter, one double-pole three-way 
voltmeter switch, one dial synchroniser, two signal lamps, 
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one four-point receptable, one double-pole single-throw switch CHE ee eee tig TP 
for the oil switch control circuit, one continuous-current volt- cs E t R S 35 9 [o a uo 
meter for the exciter circuit and one lamp bracket with lamp Fro. 6.— SECTION THRovaH Switcu Howse. 


744 


THE ELECTRICIAN, AUGUST 26, 1904. 


and shade. The out-going feeder panels are equipped with 
the following devices :—Three horizontal edgewise ammeters, 
two signal lamps and one lamp bracket with lamp and shade. 
On the top of the board are three electrostatic voltmeters by 
Messrs. Kelvin and White. One pole of each is connected to one 
of the phases of the high-tension system of the station, while the 
other poles are all connected to earth. It has been pointed 
out before that the neutral point of the star-connected alter- 
nators is not earthed, and the arrangement of the three 
electrostatic voltmeters allows, therefore, any “earth” to 
be detected at once. After erection, 
circuits and the apparatus in connection 
subjected to an alternating pressure of 20,000 volts for 
half an hour. A screen of expanded metal forms an 
extension of the high-tension board on either side of it, 
right up to the walls at the ends of the gallery. Access to the 
back of the high-tension board is gained through either of two 
doors in the screen. Earth is represented by a bare wire 
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all high- tension 


break switches are of the B. T.-H. knife-blade type, as are 
also the lever switches by the same firm; the fuses are partly 
of the magnetic blow-out type, being provided with guards to 
protect both the surface of the switchboard and the hand of 
the operator. 

For connection between the alternator terminals and the 
alternator oil switches B.I.W. three-core cable is used, each 
core having a section of 0:1 sq. in. Each cable is laid in a 
separate U-shaped Doulton trough with brick covers. At the 
point in the cable tunnel where the cable rises to the alternator 
terminals, a B. I. W. connecting box for three-core cable connec- 
tion is fitted. Connections for the low-pressure system arc made 
throughout by means of 600 megohm grade V.R. cables. Lead- 
covered cables are made use of in damp places and between 
the station and outside structures. The connections between 
the continuous-current dynamos and their panels are laid in 
Sykes self-centreing earthenware ducts. For the 100kw. 
sets two cables in parallel are used, each having 0°5 sq. in. 
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Fic. 7.— VIEW or HIOEH-TENSION AND Low-TENSION SWITCHBOARDS. 


fixed in various parts of the station and connected to all metal 
parts which are in any way liable to become alive accidentally. 
This earth strip is connected to the earth plate used for the 
lightning conductor. 

The low-tension switchboard is on the ground floor, in 
front of the exciter sets and near to the battery booster and 
the battery room, as indicated in the drawings. Between the 
low-tension board and the wall ample room has been left for 
carrying out all necessary operations. There are four con- 
tinuous-current generator panels, one battery booster panel, one 
battery panel, one panel for the power supply in the station, 
one station lighting panel and one voltmeter equipment at the 
side of the board (see Fig. 7). The circuit-breakers on the 
generator panels are of the B.T.-H. magnetic blow-out type ; 
the continuous-current voltmeters and ammeters of the 
Thomson astatic moving coil type ; similar instruments for 
alternating currents are of the inclined coil type; the quick- 


section, while for the 50kw. sets one cable only is employed. 
In the engine room there is a 25-ton overhead travelling crane, 
by Messrs. Carrick and Ritchie. All motions are worked by one 
electric motor through suitable clutching and gearing arrange- 
ments, but it is also possible to operate the crane by hand. 
The span is 45ft. and the hook of the crane clears the floor by 
about 213ft. All operations are controlled by one man on the 
platform on the top of the crane, and the altering of the gear 
(in connection with the lifting and traversing motions) from 
single to double purchase is done by levers from above. The 
motor is a B.T..H. totally-enclosed series wound 10 H.P. 
machine, running normally at about 900 revs. per min. An 
automatic brake controls the lifting of the load and holds it at 
any height. Before leaving the makers’ works the crane was 
tested with a load of 30 tons. 

A battery of 63 Pollak cells, in lead-lined wooden boxes, 
works in conjunction with the low-tension system. Its capa- 
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city is given as 629 ampere-hours at a one hour’s discharge 
rate and 1,230 ampere-hours at the 10-hour rate. Each cell 
consists of 17 positive plates and 18 negative ones, and its 
total weight is approximately 530lb. Including the acid, the 
weight of the battery is about 21 tons. A hand-travelling 
crane for dealing with loads up to 15 cwt. is suspended from 
girders running down the centre of the battery room. 

Distributed through the buildings and grounds are 14 
7-ampere Crompton open arc lamps, connected in pairs across 
110-volt leads. In the engine room are four arc lamps of the 
same size and type, but fitted with opal globes. 

(To be concluded.) 


On Saturday last Sir Francis Cory-Wright, Bart., D.L., formally opened 
the first section of the important and extensive system of electric tram- 
ways or light railwaye promoted by the Middlesex County Council. When 
completed the enterprise of the County Council will provide tramway 
facilities over about 50 miles of the main roads in the county, where at 
pont there is no means of cheap, easy and rapid intercommunication. 

y obtaining powers for this improvement the Middlesex County Council 
has constituted itself the sole tramway authority in its area. In order, 
among other reasons, to continue this uniform system into neighbouring 
districts, the County Council has arranged to lease the working of the 
Middlesex electric light railways to the Metropolitan Electrio Tramways 
(Serr a company whose tramway interests extend into the counties of 
Hertford and Essex and also into the County of London. About three 
weeks ago this company opened for public traffic about 4 miles of 
tramway, which it had converted from horae traction to electric traction 
on the overhead system. This line was described in The Electrician of 
July 29th, and the present series of articles is descriptive of the method of 
supplying power to it and to the Middlesex County Council light railways. 

In addition to that portion opened on Saturday, other important 
sections of the Middlesex light railways are under construction 
and will be opened for public traffic in the near future. The routes 
may be described as comprising the four great radial roads from Willesden 
to Wembley, Cricklewood to Edgware, Highgate to High Barnet, and 
Wood Green to Enfield, while cross routes form connecting links between 
the trunk lines. Three of the routes extend into the neighbouring county 
of Hertford, where the County Council has promoted light railways and 
agreed to lease them to the Metropolitan Electric Tramways (Ltd.) on 
terms similar to those arranged by the Middlesex County Council. Run- 
ning powers have been granted over the Walthamstow light railways, so 
that the area of the whole electric tramway and light railway enterprise 
extends from Willesden in the west to Walthamstow and Woodford ia the 
east. The London county boundary practically forms the southern 
frontier, and towards the north the benefits of electric traction will be 
carried as far as Watford on one side and Cheshunt on the other. Refer- 
ence may also be made to the map published in our issue of July 29th. 

Not the least interesting part of the enterprise of the Middlesex County 
Council is the arrangement made between the Council and the Metro- 
politan Electric Tramways (Ltd.) The Council holds all the light rail- 
way orders, and has leased the lines to the company until 1930. The 
cost of constructing the track is borne by the Council, and the electrical 
equipment and rolling stock are provided by the company. An average 
of 44 per cent. upon the Council's expenditure is paid by way of rent ; 
out of the gross receipts the company receives an average of 44 per cent. 
on it8 capital expenditure ; and the net revenue, after deducting working 
expenses, &c., is divided between the Council and the company in the 
proportion of 45 per cent. to the Council and 55 per cent. to the company. 
There will be no workmen’s fares, as the whole of the travelling public 
will be given the benefit of the cheap fare prescribed by Parliament for 
the working man." 

Sir Francis Cony-Wnionr, in declaring the new lines open, said he hoped 
the entire 50 miles would be working within three years and then they pro- 
posed to commence another 50 miles. He considered the Council had 
made an excellent bargain, and mentioned that the cost of constructing 
the lines, exclusive of cars, &c., was nearly £30,000 a mile. 

Mr. E. Garcke, on behalf of the Metropolitan Electric Tramways (Ltd.), 
said he trusted that the relations between the Council and the company 
would ever remain cordial. As a symbol of the control which the 
Council had the power of exercising over the company, he presented Sir 
F. Cory-Wright with a silver controller handle for starting the first car. 

Sir BarPH Lrrruer, K. C., said he was extremely gratified to think that 
people had at last been converted to opinions which he had advanced 12 
years ago. At that time he had advocated overhead electric traction in 
that very locality, but the work was objected to then on the score of 
‘‘ hideous standards and large numbers of accidents." 

Subsequently the first car was started by Sir Francis Cory-Wright, and 
a most successful run made from Tottenham to Wood Green via Lord- 
ship-lane, and over the tramways of the Metropolitan Electric Tramways 
(Ltd.) from Wood Green to Tottenham via Manor House and Seven Sisters. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


„Transactions of the Canadian Institute." Vol. VII. Part 3. 
No. 15. March. (Toronto: Murray Printing Co.) $2. 

* Carborundum." (Monographien über angewandte Elektro- 
chemie, Vol. XIII.) By F. A. J. FitzGerald. "Translated into 
German by Dr. Max Huth. (Halle-a-S.: Wilhelm Knapp.) 2m. 
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THE HOOKHAM PREPAYMENT METER. 


For use with shillings only, the Hookham prepayment meter, has 
been on the market about a year, but for pence only, the instrument 
which we propose to describe is an entirely new departure. The 
accompanying illustration shows all the main features of this pre- 
payment meter as arranged for continuous currents. A is the check 
reservoir, drawn with part of the exterior removed so as to exhibit 
the checks, consisting of a number of small steel spheres contained 


Fic 1.— MECHANISM oF METER. 


in a spiral groove. The checks are put into this groove from the top, 
and escape one at & time at the bottom. B is the slot into which coins 
are inserted so as to fall into the receptacle C. D is & lever projecting 
through the front of the case. After a coin has been inserted and 
has fallen into C, the lever D is moved to the left; the coin standing 
edgewise in C first encounters and lifts the catch E, thus ‘allowing 
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Fra. 2.—ExTERNAL APPEARANCE OF METER. 


D to be moved still further; it then falls over the edge of an inclined 
lane F, which prevents the possibility of D returning until the coin 
has been discharged into the coin drawer on the left. The forward 


. movement of D works a small pusher under the check reservoir 


which carries out a check and drops it into a pivoted beam G. One 
check is sufficient to depress the beam, thus causing contact to he 
made by means of the mercury cups H and permitting a supply of 
current to pass to the lamps. Any number up to eight checks may, 
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however, remain in the beam, allowing the customer to put in a 
maximum of eight coins at a time. Each check as it falls into the 
beam passes over and tilts a small weighted lever at I, which is so 
arranged that if the beam becomes full of checks more cannot issue 
from the reservoir. This in turn prevents any more coins being 
inserted until, under the action of the meter, a check has passed 
from the beam. 

— Thé release of the checks from the beam is effected through the 
medium of the counting train of the meter. One of the wheels 
carries the crank-pin J, which, in rotating, rocks the connecting rod 
and lever K, K backwards and forwards. To the lever K is attached 
a horizontal bar carrying two small vertical screws L, L; the whole 
arrangement forms a kind of escapement, the slow to and-fro move- 
ment of which releases the checks one at a time. The speed of the 
meter and the wheel train of the counter are so adjusted that the 
desired value in electric current releases one check from the beam. 
After escaping from the beam each check falls into the check drawer 
on the right-hand side of the meter. When the meter has been 
in use for some time the coins are collected and all the checks in the 
drawer returned to the reservoir. 

The coin and check drawers are secured by vertical spring bolts 
at the back of the meter, which are depressed by the movement of 
a horizontal bar along the top of the case. The movement of this 
bar also secures the cover for the check reservoir, and it carries & 
lid which seals a small hole in the ease. This hole is provided so 
that a screw-driver can be inserted for the purpose of raising the 
screw N, which, when down presses the end of the beam firmly 
down upon the mercury cups, effectually sealing them up and pre- 
venting loss of mercury, or oil with which it is covered, in transit. 
This screw must be raised to its fullest extent after fixing the meter. 
It is necessary to remove the two drawers before opening the front 
of the meter. This only need be done in order to put the meter 
ready for working after transit by rail, and when this has been done 
the cover may be closed and screwed up and the serew sealed, the 
sealing device being released when the meter is connected up. 

Different counting trains are provided according to the price per 
unit which is to be charged, and they are stamped accordingly. 
The wheel on the worm spindle may be varied according to the 
voltage of the supply and the constant of the meter, in the same 
way as in the ordinary Hookham meters, and change wheels for 
this purpose can be supplied. The dial on the right-hand corner of 
the counter in Fig. 2. shows the consumer how many coins are 
still left unused in the beam, while the two dials below indicate to 
the collector the number of coins he ought to find in the drawer. 
It reads up to 999 B.O.T. units. It will be seen that the prepay- 
ment mechanism is of a very simple description and is not liable to 
get deranged. The more important details are, moreover, capable 
of adjustment. It is important that the beam should swing 
perfectly freely on its pivots and it must be so balanced that when 
empty it rises up out of the mercury cups and yet the weight of one 
check will depress it into them. The position of the weight P may 
be adjusted to effect this if necessary. The relative position of the 
counter on the meter and the escapement on the beam should allow 
of the crank-wheel J turning round with perfect freedom when the 
beam is down and no checks in it. The position of the screws L, L 
is such that the to-and-fro movement just allows of a check passing 
under each when at its highest position. 

An ordinary Hookham current meter performs the actual current 
measuring, and the advantages claimed for the instrument are that 
it contains no clockwork and requires no winding. Also, that the 
fall of potential is very small, all parts are exceptionally simple and 
strong, there is a visible and permanent record of the consumption, 
the amount prepaid but not consumed can be seen, the apparatus is 
unaffected by variations in coins and is provided with a certain and 
reliable switch. 


PROF. HORACE LAMB’S PRESIDENTIAL ADDRESS 
TO SECTION A (MATHEMATICS AND PHYSICS) 
OF THE BRITISH ASSOCIATION.* 
(Concluded from page 723.) 


If we look back for à moment to the views currently entertained 
not so very long ago by mathematicians and physicists, we shall 
find, I think. that the prevalent conception of the world was that it 
was constructed on some sort of absolute geometrical plan, and that 
the changes in it proceeded according to precise laws; that, although 
the principles of mechanics might be imperfectly stated in our text- 
books, at all events such principles existed, and were ascertainable, 
and, when properly formulated, would possess the definiteness and 
precision which were held to characterise, say. the postulates of 
Euclid. Some writers have maintained, indeed, that the principles 
in question were finally laid down by Newton, and have occasionally 
used language which suggests than any fuller understanding of 
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* Delivered 18th Aug. Abstract. 


them was a mere matter of interpretation of the text. But, as 
Hertz has remarked, most of the great writers on dynamics betray, 
involuntarily, a certain malavse when explaining the principles, 
and hurry over this part of their task as quickly as is con- 
sistent with dignity. They are not really at their ease, until, 
having established their equations somehow, they can proceed 
to build securely on these. This has led some people to the view 
that the laws of Nature are merely a system of differential equations; 
it may be remarked in passing that this is very much the position 
in which we actually stand in some of the more recent theories of 
electricity. As regards dynamics, when once the critical movement 
had set in, it was easy to show that one presentation after another 
was logically defective and confused; and no satisfactory standpoint 
was reached until it was recognised that in the classical dynamics 
we do not deal immediately with real bodies at all, but with certain 
conventional and highly idealised representations of them, which we 
combine according to arbitrary rules, in the hope that if these rules 
be judiciously framed the varying combinations will image to us 
what is of most interest in some of the simpler and more important 
phenomena. A complete description of even the simplest natural 
phenomenon is an obvious impossibility; and, were it possible, it 
would be uninteresting as well as useless, for it would take an in- 
calculable time to peruse. Some process of selection and idealisation 
is inevitable if we are to gain any intelligent comprehension of events. 
The whole course of physical sciences and the language in which its 
results are expressed have been largely determined by the fact that 
the ideal images of geometry were already at hand at its service. 
The ideal representations have the advantage that, unlike the real 
objects, definite and accurate statements can be made about them. 
It is no doubt hard to divest oneself entirely of the notion conveyed 
in the Greek phrase dei 6 Oeds yewperpei, that definite geometrical 
magnitudes and relations are at the back of phenomena. It is 
recognised, indeed, that all our measurements are necessarily to some 
degree uncertain, but this is usually attributed to our own limita- 
tions and those of our instruments rather than to the ultimate 
vagueness of the entity which it is sought to measure. Everyone 
will grant, however, that the distance between two clouds, for 
instance, is not a definable magnitude; and the distance of the 
earth from the sun, and even the length of a wave of light, are in 
precisely the same case. The notion in question is a convenient 
fiction, and is a striking testimony to the ascendancy which Greek 
mathematics have gained over our minds, but I do not think that 
more can be said for it. It is, at any rate, not verified by the 
experience of those who actually undertake physical measurements. 
The more refined the means employed, the more vague and elusive 
does the supposed magnitude become; the judgment flickers and 
wavers, until at last in a sort of despair some result is put down, not 
in the belief that it is exact, but with the feeling that it is the best 
we can make of the matter. A practical measurement is, in fact, 
a classification ; we assign a magnitude to a certain category, which 
may be narrowly limited, but which has in any case a certain 
breadth. 

By a frank process of idealisation a logical system of abstract 
dynamics can doubtless be built up. Such difficulties as remain are 
handed over to geometry. But we cannot stop in this position ; 
we are constrained to examine the nature and the origin of the con- 
ceptions of geometry itself. Most of us have been forced at length 
to acquiesce in the view that geometry, like mechanics, is an applied 
science; that it gives us merely an ingenious and convenient 
symbolic representation of the relations of actual bodies; and that, 
whatever may be the a priort forms of intuition, the science as we 
have it could never have been developed except for the accident (if 
I may so term it) that we live in a world in which rigid or approxi- 
mately rigid bodies are conspicuous objects. On this view the most 
refined geometrical demonstration can be resolved into a series of 
imagined experiments performed with such bodies, or rather with 
their conventional representations. It is to be lamented that ona 
of the most interesting chapters in the history of science is a blank; 
I mean that which would have unfolded the rise and growth of our 
system of ideal geometry. The finished edifice is before us, but the 
record of the efforts by which the various stones were fitted into 
their places is hopelessly lost. 

It is possible, however, to uphold the importance of the part 
which abstract geometry has played, and must still play, in the 
evolution of scientific conceptions without committing ourselves to 
a defence, on all points, of the traditional presentment. The con- 
sistency and completeness of the usual system of definitions, axioms 
and postulates has often been questioned; and quite recently a 
more thoroughgoing analysis of the logical elements of the subject 
than has ever before been attempted has been made by Hilbert. 
The matter is a subtle one, and a general agreement on such points 
is as yet hardly possible. The basis for such an agreement may, 
perhaps, ultimately be found in & more explicit recognition in the 
empirical source of the fundamental conception. This would tend, 
at all events, to mitigate the rigour of the demands which are 
sometimes made for logical perfection. 

Even more important in some respects are the questions which 
have arisen in connection with the applications of geometry to pur 
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poses of graphical representation. It is not necessary to dwell on 
the great assistance which this method had rendered in such sub- 
jects as physics and engineering. The pure mathematician, for his 
part, will freely testify to the influence which it has exercised in 
the development of most branches of analysis ; for example, we owe 
to it all the leading ideas of the calculus. Modern analysts have 
discovered, however, that geometry may be a snare as well as a 
guide. In the mere act of drawing a curve to represent an analytical 
function we make unconsciously a host of assumptions which are 
difficult not merely to prove, but even to formulate precisely. It is 
now sought to establish the whole fabric of mathematical analysis 
on a strictly arithmetical basis. To those who were trained in an 
earlier school the results so far are in appearance somewhat forbid- 
ding. Ifthe shade ofone of the great analysts of a century ago could 
revisit the glimpses of the moon, his feelings would, I think, be akin 
to those of the traveller to some medieval town, who finds the 
buildings he came to see obscured by scaffolding, and is told that the 
ancient monuments are all in process of repair. It is to be hoped 
that a good deal of this obstruction is only temporary, that most of 
the scaffolding will eventally be cleared away, and that the edifices 
when they re-appear will not be entirely transformed, but will 
still retain something of their historic outlines. It would be con- 
trary to this spirit of the address to undervalue in any way the critical 
examination and revision of principles; we must acknowledge that 
it tends ultimately to simplification, to the clearing up of issues, 
and the reconciliation of apparent contradictions. But it would be 
a misfortune if this process were to absorb too large a share of the 
attention of mathematicians, or were allowed to set too high a 
standard of logical completeness. In this particular matter of the 
* arithmetisation of mathematics" there is, I think, a danger in 
these respects. As regards the latter point, a traveller who refuses 
to pass over a bridge until he has personally tested the soundness 
of every part of it is not likely to go very far; something must be 
risked, even in mathematics. It is notorious that even in this realm 
of exact thought discovery has often been in advance of strict 
logic, as in the theory of imaginaries, for example, and in the whole 
province of analysis of which Fourier’s theorem is the type. And 
it might even be claimed that the services which geometry has 
rendered to other sciences have been almost as great in virtue 
of the questions which it implicitly begs as of those which it 
resolves. 

I would venture, with some trepidation, to go one step further. 
Mathematicians love to build on as definite a foundation as possible, 
and from this point of view the notion of the integral number, on 
which (we are told) the mathematics of the future are to be based, is 
very attractive. But, as an instrument for the study of Nature, 
is it really more fundamental than the geometrical notions which 
it is to supersede ? The accounts of primitive peoples would seem 
to show that, in the generality which is a nec2asary condition for this 
purpose, it is in no less degree artificial and acquired. Moreover, 
does not the act of enumeration, as applied to actual things, involve 
the very same process of selection and idealisation which we have 
already met with in other cases? As an illustration, suppose 
we were to try to count the number of drops of water in a 
cloud. I am not thinking of the mere practical difficulties of 
enumeration, or even of the more pertinent fact that it is hard to 
say where the cloud begins or ends. Waiving these points, it is 
obvious that there must be transitional stages between a more or 
less dense group of molecules and a drop, and in the case of some of 
these aggregates it would only be by an arbitrary exercise of judg- 
ment that they would be assigned to one category rather than to the 
other. In whatever form we meet with it, the very notion of 
counting involves the highly artificial conception of a number of 
objects which for some purposes are treated as absolutely alike, 
whilst yet they can be distinguished. 


The net result of the preceding survey is that the systems of 
geometry, of mechanics, and even of arithmetic, on which we base 
our study of nature, are all contrivances of the same general kind : 
they consist of series of abstractions and conventions devised to 
represent, or rather to symbolise, what is most interesting and most 
accessible to us in the world of phenomena. And the progress of 
science consists in a great measure in the iinprovenient, the develop- 
ment, and the simplification of these artificial conceptions, so that 
their scope may be wider and the representation more complete. 
The best in this kind are but shadows, but we may continually do 
something to amend them. 


As compared with the older view, the function of physical science 
is seen to be much more modest than was at one time supposed. 
We no longer hope by levers and screws to pluck out the heart of 
the mystery of the universe. But there are compensations. The 
conception of the physical world as a mechanism, constructed on a 
rigid matheinatical plan, whose most intimate details might pos- 
sibly some day be guessed, was, I think, somewhat depressing. We 
have been led to recognise that the formal and mathematical 
element is of our own introduction; that it is merely the apparatus 
by which we map out our knowledge, and has no more objective 
reality than the circles of latitude and longitude on the sun. A distin- 


guished writer not very long ago speculated on the possibility of 
the scientific mine being worked out within no distant period. 
Recent discoveries seem to have put back this possibility indefi- 
nitely ; and the tendency of modern speculation as to the nature of 
scientific knowledge should be to banish it altogether. The world 
remains a more wonderful place than ever: we may be sure that it 
abounds in riches not yet dreamed of; and although we cannot hope 
ever to explore its innermost recesses, we may be confident that it 
will supply tasks in abundance for the scientific mind for ages to 
come. 

One significant result of the modern tendency is that we no longer 
with the same obstinacy demand a mechanical explanation of the 
phenomena of light and electricity, especially since it has been 
made clear that if one mechanical explanation is possible, there will 
be an infinity of others. Some minds, indeed, revelling in their 
new-found freedom, have attempted to disestablish ordinary or 
“vulgar” matter altogether. I may refer to a certain treatise 
which, by some accident, does not bear its proper title of Æ ther 
and no Matter,” and to the elaborate investigations of Prof. Osborne 
Reynolds, which present the same peculiarity, although the basis 
is different. Speculations of this nature have, however, been 
so recently and (if I may say it) so brilliantly dealt with by 
Prof. Poynting before this section that there is little excuse 
for dwelling further on them now. I will only advert to 
the question whether, as some suggest, physical science should defi- 
nitely abandon the attempt to construct mechanical theories in the 
older sense. The question would appear to be very similar to this, 
whether we should abandon the use of graphical methods in analysis. 
In either case we run the risk of introducing extraneous elements, 
possibly of a misleading character; but the gain in vividness of 
perception and in suggestiveness is so great that we are not likely 
altogether to forego it, by excess of prudence, in one case more than 
in the other. 

We have travelled some distance from Stokes and the mathe- 
matical physics of half a century ago. May I add a few observations 
which might, perhaps, have claimed his sympathy? They are in 
substance anything but new, although I do not find them easy to 
express. We have most of us frankly adopted the empirical attitude 
in physical science; it has justified itself abundantly in the past, 
&nd has more and more forced itself upon us. We have given up 
the notion of causation, except as & convenient phrase ; what were 
once called laws of nature are now simply rules by which we can 
tell more or less accurately what will be the consequences of a given 
state of things. We cannot help asking, How is it that such rules 
are possible? A rule is invented in the first instance to sum up 1n 
a compact form a number of past experiences ; but we apply it with 
little hesitation, and generally with success, to the prediction of 
new and sometimes strange ones. 'Thus the law of gravitation 
indicates the existence of Neptune; and Fresnel’s wave-surface 
gives us the quite unsuspected phenomenon of double refraction. 
Why does Nature make a point of honouring out cheques in this 
manner! or, to put the matter in a more dignified form, how comes 
it that, in the words of Schiller,* 


Mit dem Genius steht die Natur im ewigen Bunde, 
Was der eine verspricht, leistet die andre gewiss ? 


The question is as old as science, and the modern tendencies with 
which we have been occupied have only added point toit. Itis 
plain that physical science has no answer ; its policy, indeed, has 
been to retreat from a territory which it could not securely occupy. 
We are told in some quarters that it is vain to look for an answer 
anywhere. But the mind of man is not wholly given over to 
physical science, and will not be content for ever to leave the 
question alone. It will persist in its obstinate questionings, and, 
however hopeless the attempt to unravel the mystery may be 
deemed, physical science, powerless to assist, has no right to 
condemn it. 

I would like, in conclusion, to read to you & characteristic passage 
from the address of Stokes in 1862 which has formed the starung- 
point of this discourse :— 

In this section, more, perhaps, than in any other, we have frequently to 
deal with subjects of a very abstract character, which in many cases can be 
mastered only by patient study, at leisure, of what has been written. 
The question may not unnaturally be asked, If investigations of this kind 
can best be followed by quiet study in one’s owa room, what is the use of 
bringing them forward in a sectional meeting at all? I believe that good 
may be done by public mention, in a meting like the present, of even 
somewhat abstract investigations; bat whether good is thus done, or the 
audience merely wearied to no purpose, depends upon the judiciousness 
of the person by whom the investigation ia brought forward. 


It might be urged that these remarks are as pertinent now as they 
were 40 years ago, but I will leave them on their own weighty 
authority. I will not myself attempt to emphasise them, lest sume 
of my hearers should be tempted to retort that the warning might 
well be borne in mind, not only in the ordinary proceedings of the 
section, but in the composition of a presidential address ' 


— ———— — € — — — 
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* Applied by Herschel to the discovery of Neptune. 
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ON LARGE BULB INCANDESCENT ELECTRIO LAMPS 
AS SECONDARY STANDARDS OF LIGHT.* 


BY J. A. FLEMING, B.A., D. SC., F.R.S. 


For the last eight years the author has employed as a secondary 
standard of light a type of large bulb carbon filament electric 
incandescent lamp which was first devised by him in 1895 in con- 
nection with photometric work carried on in the Pender Electrical 
Laboratory of University College. These lamps were made by the 
Edison and Swan Electric Light Co., and & description of them, as 
well as a discussion of the principle underlying their construction, 
will be found in The Electrician, Vol L., p. 441. These lamps 
are intended to be used in a process of photometric '* double 
weighing," described in The Electrician, Vol. LI., p. 482, and 
in the Proceedings of the Institution of Electrical Engineers, 
Vol. XXXII., p. 144. 

In connection with the construction of these large bulb lamps, the 
following points are important: — The filament should preferably be 
in the form of a single loop or horseshoe, and should be mounted in 
the large cylindrical bulb with great care, so that the plane of the 
loop lies in the axial line of the lamp, filaments being selected with 
the two sides of the loop in the same plane and not distorted. In 
some cases itis desirable to anchor the filament by a loose loop of 
platinum wire, sealed into the bulb, but such loop of wire should 
not touch the filament or constrain it when the lamp is at rest or 
in use. Owing to the fact that the 16 c.p. 100-volt filament is 
about Qin. in length, it is desirrble, if possible, to employ a 10 «.p. 
60 volt large bulb photometric lamp as a standard. The 16 c.p. 
100-volt lamp of this type is much used, and the 16 c.p. 200-volt lamp 
has been made but is not recommended. It is not desirable to employ 
two filaments in parallel, as they may then be at different tempera- 
tures; but they can be placed in series, one loop within the other, 
and both lying in the same plane. In setting the lamp in the 
photometer, great care must be exercised to adjust the lamp axis 
perfectly vertical, and a plumb line should be employed to mark the 
position of the mean line of the filament as read on the scale of the 
photometer bench. 

In the use of these lamps, the following precautions should be 
taken (i.) The lamp should never be raised above the voltage 
marked upon it by the manufacturer. (ii.) In the next place, 
great care should be taken that good contact is made between the 
socket and the sole-plate on the lamp; it is better, therefore, to 
solder a pair of wires to each sole-plate of the lamp collar, one pair 
being employed as the leads for the current to the lamp, and the 
other pair as potentiometer or voltmeter wires to ascertain the 
exact potential difference between the sole-plates of the lamp. 
This adjustment of potential is best effected by means of a variable 
rheostat and a potentiometer. Jn the certificate issued with each 
of the Fleming-Ediswan photometric lamps, a statement is made 
of the exact voltage and current at which the lamp gives a certain 
candle-power at a certain temperature. If used with the above 
precautions, experience accumulated during the past eight years has 
shown that these lamps are capable of preserving an exceedingly 
constant candle-power, and that as standards of light they are more 
portable and require none of the corrections necessary in the case of 
flame standards. 

The great objection which may be urged against the use of all 
flame standards is the degree to which their candle power is affected 
by moisture in the air and changes in barometric pressure. It has 
been shown by researches made at the Reichsanstalt on the Hefner 
lamp that the light emitted decreases about 0°5 per cent. with every 
additional litre of water vapour present in the atmosphere above a 
certain normal value. Taking the average variations of moisture in 
the air from month tco month, we find that this implies a variation 
of about 4 per cent. in the light emitted in the Hefner lamp between 
the wet and dry seasons of the year; this variation greatly exceeds 
the limits of possible error in photometric observations. With very 
little care photometric comparisons can be made within 1 per cent., 
hence comparisons with a flame standard are not sufficiently definite 
unless the value of the flame standard has been corrected for moisture 
and barometric pressure. The authorities of the Berlin Reichsan- 
stalt take the standard state of the atmosphere with regard to 
moisture to be that in which it contains 8'8 litres of water vapour 
per cubic metre of dry air. The atmosphere of Berlin, however, is 
distinctly drier than that of London, and the author has been 
informed by Dr. Glazebrook, F.R.S., Director .of the National 
Physical Laboratory of England, that he considers for Great 
Britain it will be better to take as a standard state 10 litres of 
Water vapour per cubic metre of dry air as more nearly representing 
the average state of the British atmosphere. 

Dr. Glazebrook has made a prolonged study of the Harcourt 
pentane 10-candle lamp, in regard to variation of candle-power of 


*Abstract of a Paper read before Section G of the British Association. 

They are also described and illustrated in the author's Handbook for 
the Electrical Laboratory and Testing Room," Vol. II., and in the Pro- 
cecdings of the Institution of Electrical Engineers, Vol. XXXII., p. 132. 
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the latter with atmospheric moisture and pressure, the results of 
which he will no doubt make known in due time; meanwhile, he 
has privately communicated to the writer information which shows 
that the correction of the candle-power in the pentane lamp due to 
moisture in the air or, rather, deviations from the standard state of 
moisture, is at least as great as that of the Hefner lamp. There 
seems reason to believe that this correction would be about the same 
for all flame standards. Dr. Glazebrook has been so kind as to 
communicate to the writer & formula for the correction of the 
pentane lamp for variation in illuminating power due to atmospheric 
moisture and pressure which he has obtained, but it must be con- 
sidered as merely privately and unofficially furnished, and therefore 
subject to any future correction by him.* 

Taking the Harcourt 10-candle pentane lamp to emit a light of 
10 c.p. when the barometric pressure is 760mm., and the atmo- 
spheric moisture 10 litres per cubic metre, then the candle-power 
corresponding to a barometric pressure of bmm. and a hygro- 
metric state of e litres of water vapour per cubic metre, he finds 
that candle-power can be expressed as follows :—Candle-power of 
the Harcourt pentane lamp=10+0-066(10 — e) —0:008(760 - b). The 
water vapour present may often reach 15 or 16 litres per cubic 
metre. This variation alone will decrease the candle-power by 
3 per cent. or rather more. Hence, if the correction is not applied 
and the pentane lamp is then used directly to standardise an incan- 
descent lamp and assumed to be 10 c.p., the candle-power of the 
electric lamp may be marked as much as 8 per cent. too high. In 
other words, an error of nearly 0:5 candle may be made in marking 
& 16 c.p. lamp. "This source of error only presents itself in com- 
paring a flame standard with an incandescent lamp. When two 
flame standards such as coal gas and pentane are being compared 
the atmospheric moisture affects both flames about equally. 

The writer has recently had careful tests made to ascertain 1f 
these large bulb incandescent lamps gave the same candle-power at 
the same voltage and current irrespective of variations in the tem- 
perature of the surrounding atmosphere. With this object an 
experiment was made by Mr. G. B. Dyke in the photometric gallery 
of the Pender Electric Laboratory at the suggestion of the author. 
A large iron box was provided having an oval hole in front about 
the size of one of she large bulb lamps. A lamp of this description 
was mounted on a socket and suspended in this box with its axis 
vertical. At the bottom of the box were placed some coils of iron 
wire which could be heated by an electric current. In this manner 
the temperature of the air in the box was gradually raised and the 
lamp was surrounded by an atmosphere of warm air. The tem- 
perature of this air was taken by four thermometers placed in the 
box. The readings of these thermometers were taken together with 
the candle-power of the lamp and the values found to be as follows :— 


Candle power of 
large bulb lamp. 


I II. III. IV. | Mean. 

93-6 244 22:8 22-8 23-4 13-64 
27-4 277 280 | 26-4 27-4 13-81 
42 0 444 46:9 37-5 42-4 1331 
67-9 69-4 77.2 583 66-8 13-77 


t | 


Hence it is clear that there is practically no change in the candle- 
power of the lamp with change of temperature of the surrounding 
atmosphere. : 

In equipping an electrical laboratory with the means of preserving 
a standard of light, theauthor recommends the following procedure as 
the result of eight years’ experience of it. A stock, say, of 12 of the 
large bulb photometric lamps is provided. Those of the writer's 
pattern, issued by the Edison and Swan United Electric Light Co., 
are each sent out in a stout millboard box. These lamps should all 
have their candle-power carefully determined at a marked voltage, 
so chosen that the efficiency 18 about 4 watts per candle. The 
current at this voltage should be measured. This candle-power, 
current and voltage should be marked on the box. If this calibra- 
tion is made against a flame standard, then the greatest care should 
be taken to correct the value of the flame standard for atmospheric 
moisture and pressure. The candle power ratios of these lamps 
should be taken, and six of them should be preserved as ultimate 
standards of reference for the adjustment of the other six. These 
last may be used for setting the comparison lamp in the photometer, 
and they should be compared at intervals with the first six lamps 
which are reserved as prime standards of reference. If the six 
working lamps are used turn and turn about and inter-compared 
with the reference standards, they may be used thousands of times 
without being actually burning for more than a few hours, and the 
tradition as to the limit of light or illumination can be transmitted 
without risk of change. 


* A short resumé of these researches is given in a Paper by Mr. C. C. 
Paterson, who has conducted the experiments at the National Physical 
Laboratory on this subject. Itis published on p. 751 of.this issue of 
The Electrician. 
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As an instance of the utility of these lamps in the comparison of 
flame standards, it may be mentioned that the author recently sent 
three of these large bulb standard lamps to Berlin by his assistant, 
Mr. W. C. Clinton, and they were photometrically measured in the 
Physikalisch Technische Reichsanstalt at Charlottenburg. The 
same lamps were subsequently taken to the National Physical 
Laboratory, Bushy House, Teddington, and measured independently. 
In Berlin the standard of comparison was a Hefner lamp, and at 
Bushy House it was a Harcourt 10 c.p. pentane lamp. The ratios 
of the certified readings gives us the value of the Hefner unit in 
mean British candles, and it is close to the value usually assumed. 
These three lamps are called Pender IV., Pender VI. and Pender X. 
respectively. The results are tabulated below :— 


Value of the | Value of the 


illuminating pwr. | illuminating pwr. 
in Hefner units in British candles Value of the 


Lamp mark. ; s Hefner unit in 
assigned at the | assigned at the i 
Reichsanstalt. Nat. Phys. Lab. British candles. 

H.U. C.P. 

Pender IV. 15:1 13:41 0-888 

Pender VI. ...... 12-6 11:12 0:883 

Pender X. ........ 15:9 14:07 0:885 


The mean value of the ratio is 0:885. 


The lamps were all measured at 96 volts, and the current values 
obtained at the Reichsanstalt agreed with those obtained at Bushy 
House within 1 part in 1,000. Hence we may take it that the 
above fraction represents very nearly the ratio between the Hefner 
unit as employed at Berlin and the mean British candle as employed 
in London as a standard of illumination. 

In connection with these large bulb lamps, the &uthor has 
arranged a simple apparatus consisting of a large bulb lamp, a 
rheostat and an ammeter, the range of which comprises merely the 
ordinary lamp currents. The ammeter is, however, not graduated 
to read amperes, but graduated to read candle-power, so that if the 
rheostat is adjusted to make the ammeter needle point to any part 
of the scale, that scale reading would at once, without further 
calculation, give the candle-power of the lamp in the normal direc- 
tion. Although this apparatus is not accurate enough for laboratory 
purposes, yet for workshop or generating station purposes it is a 
convenient arrangement for obtaining a fairly accurate standard of 
Jight without the complications involved with the use of the 
potentiometer. 


THE DISTRIBUTION OF MAGNETIC INDUCTION IN 
MULTIPOLAR ARMATURES.* 


BY W. M. THORNTON, D.SC. 


The progress of the constructional development of dynamo- 
electric machines has been characterised by the utilisation of all 
parts, copper or iron, to their fullest temperature limit, with the 
result that the weight of & machine for a given output is much less 
than what it was ten years ago. A comparison of many machines 
will however, show, that in one point—the radial depth of the 
armature core—there is still a wide difference of practice, arising, 
no doubt, from the fact that there has been little or no direct 
investigation of the distribution of magnetism within the core 
upon which to base a scientific treatinent. 

The most suitable radial depth for the armature core of con- 
tinuous or alternating-current machines can be found by a considera- 
tion of the manner in which the induction is distributed from the 
periphery inwards at a section midway between the poles. This 
depends upon the pole spacing, the length of the air-gap, the flux 
density within it, and upon the radial depth of the core. The 
following investigation is a study of the effect of each of these 
upon the flux density in the core. For this purpose the magnetic 
circuit of a multipolar machine was reproduced in miniature 
(Fig. 1). Each of the four poles could be adjusted by means of 
slots in the cast-iron yoke, and the length of the air-gap varied by 
thin sheet-iron washers inserted between the pole and the yoke. 
The pole-tips were well rounded, and the flux density in the gap, as 
explored by the bismuth spiral, was found to be the same at all 
parts of the pole-face. 

The armature, which in this case was not intended to revolve, 
consisted of stampings of the usual thickness and 6in. diameter, 
threaded on a mild steel bolt To guard against the distorting 
influence of the nut and bolt-head, thick hard wood washers were 
used, so that the magnetic path was confined to the stampings. 
Along a radius of the core small holes were drilled, and five 
search coils wound to enclose successive areas at different depths. 
Each coil had 10 turns of fine double-silk-covered wire with 
the ends brought to terminals on one of the wooden washers, 
from which connection could be made to a ballistic galvanometer. 


* Paper read before Section G of the British Association at Cambridge, 
August, 1904. 


The field-magnet windings were of specially insulated wire, and 
were excited in parallel from large storage cells with a resistance 
in series with each. The four coils had not quite the same 
resistance, and the flux densities in each gap were set to equality 
by adjusting the exciting currents. Once set, the densities 
remained relatively the same, and any desired flux density in the 
gap could be obtained by changing the number of cells. In all the 
experiments the flux densities in the gaps were tested for equality 
before each set of readings. 

The pole-spacing and air-gap length having been set as desired, 
and the line of the search coils placed midway between the poles, 
the cell current was switched on and the magnetisation allowed to 
become steady. The circuit was then quickly broken, and the 
throw of the ballistic galvanometer read. The residual magnetism 
was in all cases too small to be accurately measured by the bismuth 
spiral, and has not been taken into account in drawing the curves 
The error in any case will not exceed 2 per cent., on account of the 
large demagnetising effect of the gap. 


Z 
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The experiments were divided into three sets. In each the air- 
gap was kept the same throughout, the pole-pitch and current 
varied. For each different pitch from four to six readings were 
taken with flux densities increasing gradually from 2,000 to 11,000 
lines per square centimetre. The results are recorded graphically 
in Fig. 2. These curves show how the core flux changes when 
that in the gap is varied. 

There are several points of interest which are at once evident. 
Thus, the depth at which the maximum density is found is inde- 
pendent of the intensity of magnetisation except when thie air-gap 
is small and the density great, in which case the maximum is 
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slightly deeper at the higher values. Again, the position of the 

maximum is independent of the length of the air- gap, depending 

only upon the pole-pitch. The wider the pole-pitch the deeper is 

the maximum and the greater the flux density towards the centre. 
The ratio of the maximum density to that in the gap is greatest 

when the pole-pitch is small, as shown by the following table :— 
Table I. — Ratio of Maximum Core Flux to Flux Density in Air-gap. 

Length of Atr-gap 0: 114cm. 


Angle between centre line of poles. 


Flux density in xi 
air-gap. 51deg 65-5deg. | 81deg. 
B 3,500 1-28 14 | 0 86 
4,000 1:85 115 9995 
5.050 1:35 119 d 
6,260 1:37 13 | — 099 
8,500 1:3 12 - 
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There is also a value of the air-gap density for which the ratio is 
& maximun, in this case a little over 6,200 lines per square centi- 
metre. In other words, there is one particular value of it which 
makes the core distribution most unequal. 

Since the area included between the axes and any curve repre- 
sents the total induction through the core midway between the 
poles, it is seen from the curves of Fig. 2 that by reducing the 
polar arc fróm 81 to 5ldeg. more lines enter the core (other 
things being the same) when the air-gap is small, but when it 
is large fewer lines enter. Thus, with an air-gap of 0°88cm. 
and a flux density in it of 5,000 lines per square centimetre, 
reducing the polar arc from 81 to 5ldeg. causes a decrease of 
17 per cent. in the total core flux. When the air-gap is 0°178cm. 


Pole face 
Pole pitch 


Pole face g. 
Pole pitch iai 


8,000 8,000 


6,000 6,000 


4,000 


Air Gap 0°38 em. 
Air Gap 0:38 cm. 


Air Gap 0°178 em. 
Air Gap 0°178 em. 


16,000 
14,060 
12,000 
10,000 

8,000 


6,0C0 


Air Gap 0:114 cin. 
Air Gap 0:11, em. 


4,000 
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and the flux density the same the reduction is only 2:5 per cent., 
but with a gap of O'll4cm. and the same flux there is an 
increase of 3 per cent. Raising the flux-density to 11,000, the 
increase with the smallest air-gap is 10 per cent. The flux 
crossing the air-gap is the same in each case, the change is, 
therefore, in the leakage. Turning to Fig. 5, the total flux at 
section A is 12 per cent. greater than at B. Thus 12 per cent. of the 
total induction enters the core as & fringe from the pole-tip. That 
this should increase with the pitch is to be expected, but that it 
decreases in certain cases points to the conclusion that the reluctance 
of the outer layers of the iron cannot be neglected in the consideration 
of core flux. The path through the iron between the pole tips is 
four times longer when the pole-pitch is 81 than when it is 5ldeg. 


8,000 


The increase in leakage between the poles in the latter case is more 
than counteracted by the decrease of the reluctance of the core, 
which permits more lines to enter. ; 

The induction through the inner portion of the core is in all cases 
low, and where the pole-pitch is small falls off rapidly after the 
maximum is passed. When the pole-pitch is large the tops of the 
curves of distribution are nearly sinusoidal, so that by stopping 
the core at twice the depth of the maximum from the periphery 
and keeping the total flux the same, the curve of density would 
be somewhat as follows, Fig 8a, the portion added being equal to 
that cut off. 

It is not, however, the intermediate but the smallest pole-pitch 
used in the experiments which corresponds to the usual conditions. 
of practice, the ratio of pole-face 
to pole-pitch being 0°72. If a 
straight line is drawn joining the 
points where the centre lines of 
the poles cut the armature peri- 
phery, it will form a chord whose 
greatest depth from the arc corre- 
sponds with the observed depth 
of the maximum flux density. In 
small smooth core armatures this 
may be used as & guide to the 
position of the maximum. The 
distribution in slotted cores is the 
subject of an investigation now 
in progress, but it may be inferred 
that the maximum will lie not far 
from the middle of the chord 
joining the intersection of the 
centre lines of the poles and the 

arc through the bottom of the 
8 slots. The curve of distribution 
will be in general of the form 
shown in Fig. 35. To illustrate 
the importance of this in practice, 
consider the curve corresponding 
to a gap flux density of 6,260 
lines per square centimetre. In 
the experimental model the half 
ole-face is 2°54cm wide, so that 
if an average armature flux density 
is desired equal to 0°7 of that in 
the gap it is, on the assumption 
that the flux density is inversely 
proportional to the area, equivalent 
to making the core 8:6cm. deep. 
But by inspection of the curve in 
the right-hand bottom set in Fig. 2 
it is seen that nearly one-half of 
this depth is inefficient, the two 
outer centimetres carrying 80 per 
cent. and 2·5em. 90 per cent. of 
the total magnetism. Increasing 
the radial depth beyond this latter 
value does not lower appreciably 
the flux density in the outer por- 
tions of the core, the total flux 
being kept the same. 

The path of each line of force 
is that of least reluctance. There 
is, therefore, greater concentration 
along the shortest chord until the 
permeability there falls owing to 
the increased density, and a longer 
path with higher permeability 
offers less reluctance. If the 
ratio l/u remained constant for 
all lines in the core there would 
be uniform flux density over the 
section midway between the 
poles. The effect of increasing 
the pitch of the poles upon the 
armature distribution can be 
well seen by comparing curves for the same air-gap and air- 
gap density in each set of curves of Fig. 2. In the same way the 
effect of changing the air-gap can be examined by grouping cor- 
responding curves in each case as in Fig. 4. One sees that when 
the gap is long more lines enter the core than when it is short, 
though the flux density in the air-gap is the same. The total 
pole-tip fringe must therefore be greater. 

The curves so far considered show the distribution midway 
between the poles, the position of maximum total induction. To 
examine it between this position and the pole centre line, where, if 
there is symmetry the flux density is zero in the core, the latter 
was moved so that the radial line of the exploring coil occupied in 
turn the positions A, B, C, D, Fig. 5, and the readings taken as 


Pole face 
——— =0° 
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Air Gap 0°38 em. 


Air Gap 0:178 
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before with the pole-pitch, air-gap and flux density in the air-gap 
kept constant. The curves obtained are in Fig.5. From them 
one is now able to see how each point of an armature core passes 
through its cycle of magnetisation. Take, as in Fig. 6, a convenient 
base to represent the pole-pitch and mark the positions occupied by 
the coils. At each of these set up ordinates which are the values of 
the ordinates of the corresponding curves of Fig. 5, A, B, C, D, at the 
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Fic, 4.—Errect or Arr Gap LENGTH vPoN Core DISTRIBUTION. 
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periphery, and at 0°5, 1:0, 1:5, 2:5, 8:5 and 45cm. depth. Joining 
respective points the curves of magnetic change at each depth are 
obtained. At the circumference there is a large third harmonic, 
which is also seen with a smaller amplitude at O-5em. At lem. 
the curve is flat topped, at 1:5 more rounded, and approximates to a 
sine wave at 2:5ecm. 
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Both hysteresis and eddy current losses are affected by the shape 
of the cyclic curve but not, according to a calculation, sufficient 
to appreciably change the efficiency of a machine as compared with 
that obtained on the assumption of uniform disttibution. There 
will, however, be more heating in the outer layers below the slots; 


and since deepening the core does not much reduce the outer flux 


density the inner layers are positively harmful by shielding the 
hotter layers from the cooling effect of windage and by acting as a 
heat reservoir. 

A general formula for the best radial depth of smooth core 
armatures, which have relatively large air-gaps, can be found from 
the curves of Fig. 2. It will also apply to slotted cores since the 
influence of the slots is in effect to lengthen the gap. Suppose that 
in every case the core is stopped when the flux density at the inner 
surface is one-half the maximum flux density in the iron, which 
appears from the curves to be a suitable point. It is found by trial 
that all the points on the curves where this is so lie at the same 
radial depth, and in every case the radial depth bears a ratio to the 
pole pitch which only differs by a few per cent. over the widest 
range of pole-pitch used. Writing, therefore, d=kp where d is the 
radial depth and p the pole pitch, the value of k found from the 
curves, is 0:8. In other words the best radial depth is, on the above 
assumption, 80 per cent. of the pole-pitch. The ratios of radial 
depth to the radius are, of course, not constant. "Writing 

jae then d 2, or d 18 
n n T n 

There is, therefore, a reasonable scientific basis for the designer's 
rule that the ratio of radius to radial depth should be half the 
number of poles. If an examination is made of miscellaneous 
designs of machines, it is found that this condition is sometimes, 
but not always, fulfilled. 


TARE 
WTA 
IZ a BS 


Fic. 6.—HaLr-cycLES or MAGNETISATION AT DIFFERENT DEPTHS IN 
ARMATURE CORE. 


It is suitable for a first approximation, and working values should 
be made somewhat less, because the density at the inner surface 
diminishes from the midway position towards the centre line of 
each pole. 

Conversely in all existing machines which have this proportion 
the flux density at the inner surface is always half the maximum 


| value in the core, and can be found from Table I., or by direct 


reference to the curves of this Paper. 


SOME INVESTIGATIONS ON THE 10 o.p. HARCOURT 
PENTANE LAMP.* 


BY CLIFFORD C. PATERSON. 


The 10 c.p. pentane lamp designed by Mr. Harcourt is now 
generally accepted in this country as the standard of illuminating 
power, and has been adopted, with slight alterations, by the principal 
gas companies in the United States. In this Paper it is proposed 
to give briefly the results of investigations carried out at the 
National Physical Laboratory in order to determine the change in 
the candle-power of the lamp due to variation: (1) in barometric 
pressure, (2) in the quantity of water vapour present in the air. It 
has been generally admitted that changes occur in the illuminating 
power due to these causes, but that in the case of comparisons 
between the pentane standard and gas lights, the latter will pro- 
bably be affected to the same extent as the standard lamp, rendering 
any correction unnecessary. This is by no means the case when 
photometric comparisons are made between the pentane standard 
and a source of light unaffected by atmospheric conditions—as, for 
instance, an electric glow lamp—and errors of the order of 5 per 
cent. may be introduced into candle-power measurements if cor- 
rections are not made for the hygrometric and barometric conditions 
existing at the time. 

In order to ascertain the amount of variation, photometric com- 
parisons were made against two large bulb Fleming.Ediswan 
electric standard glow lamps. The double comparison method only 
was employed, and the two electric lamps used to standardise a 
comparison glow lamp anew for each experiment, so that it was 
only necessary to burn the standards for five or ten minutes at a time. 


* Paper read before the British Association, 1904. 
E 
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It is found convenient to state humidity volumetrically as the 
number of litres of water vapour to a cubic metre of pure dry air 
at the barometric pressure existing at the time; so that if b=read- 
ing of barometer in millimetres, e aqueous pressure, ei vapour 
tension of carbon dioxide present in the atmosphere, then the litres 
of water vapour per cubic metre of pure air | 


=" . x 1000. 
b—e-e, 

Upwards of 60 observations have been made on different days 
over a range of humidity varying from 5 to 20 litres per cubic 
metre, which are about the limits obtained under ordinary conditions 
in a well-ventilated photometer room; 80 per cent. of these, when 


corrected by means of the formula fall within A or- one-half per 


cent. of 10 c.p. "The barometric pressure in these observations has 


CP = 10--0-096(10 - €) - 0:008(760 — b). 
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Diracram SHowrna VARIATION IN ILLUMINATING PowER or THE 10 c.r. 
Harcourt PEeNTANE LAMP, DUE TO THE PRESENCE OF WATER VAPOUR IN 
THE ATMOSPHERE. 


varied from 789mm. to 780mm. of mercury, so that, applying the 
method of least squares for these two variables, the following 


formula has been obtained for correcting the candle-power of the 
lamp to the standard atmospheric conditions of 760mm. of mercury 


and 10 litres of water vapour per cubic metre of pure dry air, 
Candle power = 10 2- 0:066(10 — e) —0°008(760 — b), 


where « is the humidity as explained above and 6 the height of the 
barometer in millimetres. 

From this it will be seen that & variation of 1 litre per cubic 
metre in the moisture causes a variation in candle-power of about 
0:7 per cent., and that 10mm. change in barometric pressure brings 
about an alteration of 0°8 per cent. in the illuminating power of the 
lamp. The standard humidity of 10 litres per 1,000 has been fixed 
upon as being the mean value for three years found at Kew 
Observatory. The figure is also borne out by observations made at 
the Meteorological Office in Victoria-street, London. 


EFFECT OF THE ATMOSPHERE ON THE CONDUC- 
TIVITY OF ALUMINIUM ALLOYS.* 


BY ERNEST WILSON. 
(Professor of Electrical Engineering, King's College, London.) 


The physical properties of certain light aluminium alloys have 
formed the subject of communications, f and, as stated therein, a 
specimen of each alloy was placed on the roof of King's College, 
London, in order to investigate the effect of exposure to London 


*The Electrical Conductivity of certain Aluminium Alloys as 
Affected by Exposure to London Atmosphere, and a Note on their 
Micro-structure," read at the British Association, 1904. 

t See Journal Institution of Electrical Engineers, 1902, Part 154, Vol. 
XXXI.; British Association Reports, 1901, 1902, 1903; The Electrician, 
Vol. XLVIII., pp. 387, 389, Vol. XLIX., p. 868, and Vol. LI., p. 898 ; also 
Journal of Society of Arts, December 13, 1901. 


atmosphere. The specimens are in the form of wire 0°126in. 
(8°2mm.) diameter, and were placed on the roof on June 11, 1901. 
They have been taken down in July of each of the years 1902-8-4. 
and their electrical resistance measured. The results are set forth 
in the table. 

It was shown that during the first two years' exposure the series 
of copper-aluminium alloys (Nos. 16, 4, 18, 14, 15) diminished con- 
ductivity to & greater extent the grenter the percentage of copper. 
It will be seen that this process has progressed still further, but the 
yearly variation is not now so great as during the first year. This 
ast year’s exposure still confirms the conclusion previously arrived 
at that copper alone should not be used in fairly large quantities 
when alloyed with aluminium to be exposed to London atmosphere. 
Of the nickel-copper-iron-aluminium alloys (Nos. 20, 21) the former 
(No. 20) has changed comparatively little, and it is richer in nickel ; 
the latter (No. 21) is richer in iron and shows a gradually increased 
rate of deterioration. Each of these alloys has a comparatively 
high tensile strength. The nickel-copper-aluminium alloy (No. 22) 
which showed such remarkably increased tensile strength as com- 
pared with good commercial aluminium has now (like No. 21) 
considerably diminished total conductivity. On the other hand, 
the manganese-copper-aluminium alloys (Nos. 10, 9, 28) have 
suffered comparatively small diminution in conductivity, and 
No. 28 has a comparatively high breaking load. The iron-copper- 
aluminium alloy (No. 24) has also shown little change in con- 
ductivity during the three years’ exposure, and its breaking load 
is considerably higher than that of good commercial aluminium. 
The alloy No. 17 has suffered small diminution in electrical 
conductivity. . | 

It was thought that an examination of the structure of these 
alloys by aid of micro-photography might throw some light upon 
the great difference which exists between some of their physical 
properties. Alloy No. 22 has a breaking load of 45, 900lb. per square 
inch, as compared with about 28,000lb. per square inch for ordinary 
drawn commercial aluminium. After grinding and etching with 
various solutions, practically no structure could be discovered under 
a magnification of 800 diameters. Considering the remarkable 
crystalline structure exhibited by ordinary commercial aluminium 
near the surface of an ingot when allowed to solidify at an ordinary 
rate, the want of structure in these alloys may be attributed to the 
process of drawing down. The inference is that the great difference 
which exists between their tensile strengths and other qualities is 
probably not due to variation in structure. 

I am indebted to the Council of the Royal Society for a portion 
of the Government grant, which has enabled me to carry out these 
experiments in micro-photography, and I wish to acknowledge 
the help I have received from Mr. R. E. Shawcross. 
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* Commercial aluminium. + Taken on value in 1902. 
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ANNUAL REPORT OF THE ELECTRICAL INSPECTOR 
OF FACTORIES AND WORKSHOPS. 


In his report for the year 1903, Mr. G. Scott Ram, electrical 
inspector of factories makes some very pertinent remarks and 
brings forward some interesting statistics. We give herewith, 
an abstract of the report. 

The most noticeable feature in regard to the electrical industry generally 
is its great activity and growth. The increase in the use of electrical 
energy particularly for motive power purposes ia factories is very rapid 
and the number of factories putting in their own electrical generating 
plants is greatly extending. The power is, however, in increasing propor- 
tion taken from the mains of public electricity supply undertakings, which 
encourage the use of electrical power in factories by supplying the energy 
af very low rates and often by letting out the motors on an easy hire system. 


I,—REPORTED ACCIDENTS AT, OR IN CONNECTION WITH, ELECTRICAL STATIONS 
or ELECTRICITY SUPPLY COMPANIES AND LOCAL AUTHORITIES FOR 19085. 


(a) Mechanical. Accidents. 


Non- fatal. Fatal. 
At engines and dynamos (not including falls) ......... 1 *. — 
At boilers and steam plant (not including falls) .. 29 — 
At coal handling plant (not including falla) ............ 7 Vo 
Falls ecc [P . 34 6 
Struck by falling bodies. . .. . 23 si 4 
Miscellaneouu iu eee T—— 18—122 .. —10 
(b) Electric Shock and Burns. 

Working on “live” switchboards (skilled persons) ... 10 * — 
Persons not in employ of occupier working on '' live” 
BWItODDORIS i ioci cry vro oe Ec HO EE MRERTRE S SENE TAREA Ed 4 wo 
Unskilled persons cleaning switchboatds supposed to 

have been made dead Coe 5 — 
Faulty apparatu nnn 4 . — 
Miscellaneous e d uui i 5 —26 — 


Six of the fatal mechanical accidents occurred to persons who were 
engaged on copstructional work in connection with extensions of plant or 
buildings. The other four occurred in the ordinary routine work of the 
stations. Two occurred to stokers who fell when in the act of blowing down 
the gauge glasses of boilers at a considerable height from the floor’ 
Many of the falls were due to the want of proper guards or hand-rails, &c., 
perticularly in the boiler houses, where manholes, pipe trenches, &c., are 
often unguarded, and passage-ways on the edge of high boiler flues, 
economisers, &c., are unfenced. 

Fortunately, there were no fatal electrical accidents in this class of 
stations, but the 26 non-fatal cases, 20 of which occurred at switchboarde, 
were nearly all severe, and in one or two it is doubtful if the injured per- 
sons will be able to resume their occupation. The practice of doing 
work on “live” switchboards is always hazardous even at low electrical 
pressure and for persons fully acquainted with the dangers. The neces- 
sity for such work arises generally from the switchboards being so 
constructed that the electrical pressure cannot be cut off from any part of 
the board without causing a total interruption of the supply. As sucha 
stoppage, even for a few minutes only, would put consumers to an incon- 
venience, repair work, &c., is carried out on the live boards. If switch- 
boards were more generally arranged in sections, any one of which could 
be disconnected without interfering with the use of the remaining sections, 
the danger would be lessened. The same remarks apply in the case of the 
next division, It isa very usual condition, when a switchboard is to be 
extended or altered, that a contractor has to carry out the work without 
in any way interfering with the ordinary supply of electricity, and there- 
fore has to do so without the pressure being cut off. Even if this 
operation is conducted under the continuous supervision of an engi- 
neer of the supply undertaking, it appeara hardly fair that the contrac- 
tora’ workinen should have to take the risk, and frequently there ie no 
such supervision. Accidents in cleaning switchboards “supposed to be 
dead,” generally in sub- statione, are apt to be very serious in their results, 
and it might be supposed that they are capable of being brought about by 
culpable negligence only. They are certainly somet/mes due to carelessness 
on the part of the responsible person, but they may also be caused by the 
use of complicated connections, the arrangement of which is not fully 
grasped at the time by the person in charge; or they may happen through 
the failure of the system adopted for showing that everything is safe. The 
methods adopted are usually of a negative character, such as a voltineter 
giving a zero reading, or certain lamps remaining unlighted when switched 
on. These or similar methods may be used together, but experience has 
proved that each may fail at the same time through eome trifling cause, 
such as a loose contact, and serious accidents result. The use of the tele- 
phone, to ascertain that the feeding main, or mains, have been disconnected 
at the far end, offera a useful protection, but still one in which it is con- 
ceivable a mistake might readily be made. The distance of sub-stationa from 
the generating or feeding station is often so great that it is impracticable for 
the sub-station engineer to personally see that the mains are turned off 
and the switches locked at the generating station. The only positive 
method of ensuring tbat the sub-station board is safe, therefore, appears 
to be to put the bus bars and other conductors to earth. "This method 
is adopted in the stations of one or two important undertakings working 
at extra high pressures. There is likely to be some risk in carrying out 
this method if the connection to “earth” happens to be made when the 
preseure is accidentally on, but the riek of personal injury could be made 
much less than would be the case were cleaning operations undertaken on 


the unexpectedly “live” board. The cleaning, or dusting, of switchboards 
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is, in some stations, done by means of an air blast, an air compreesor being 
driven by an electric motor, and the blast being directed by a flexible 
rubber hose-pipe. 'This method is no doubt & very convenient one, but 
experience shows that it is not effective for the purpose of keeping insu- 
lators sufficiently clean to prevent leakage in the case of very high elec- 
trical preasure, at any rate in damp weather, when there is also the risk of 
the air blast itself containing water, which bas been condensed during the 
process of compressing. 

The similar accidents at private (i. e., not for public supply) electrical 
generating stations are as follows: — 


II.— ACCIDENTS AT PRIVATE ELECTRICAL GENRRATING STATIONS. 
(a) Mechanical. 


Non-fatal. Fatal. 
AC ON POG PEE TITEL t aa aih 3 e 3 
At boilers and steam plant . 4 — — 
By falls or falling bodie ee . e 8 . .— 
Various e FFC 6—21 ... —3 

(b) Electrical, 

Working on live switchboards .............- . 9 in — 
At chnamsesesesess O S en) ava Y EN PURUS 2—ll ... — 


Working on “live” switchboards in factory generating stations is 
seldom excusable, because in very few is it necessary that the electrical 
supply be maintained continuously. Any work can, therefore, be done after 
factory hours, when the supply is shut down. 


III.—R&PORTED ELECTRICAL ACCIDENTS IN FACTORIES, ENGINEERING 


Worss, &c. 
Non-fatal. Fatal. 
Burns from arcing of switches ee 16 — — 
Burns when replacing fus es . 7 e. — 
Unprotected conductora, switches, terminals, fuses, &c. 17 i 2 
Faulty apparatus (other than switches) ............... — 
Carelessness or ignorancgcggee . . . 17 — 
Welding without glasses 2 — 
Electric travelling cranes— 
(a) Insufficient protection of trolley wires 8 x d 
(b) Unprotected switches and apparatus in driving 
S ð⅛ ͤ Pru DA PR aU Ed 13 nud 
(e) Carelessness............. eee 44 nnno 1 e. — 
To persons engaged in testing dynamos, transformers, 
&c., in course of manufacture lb 16 e — 
Explosion of gases when charging secondary batteries 
in confined and badly-ventilated chamber 6—116 ... -4 


The accidents occurring in connection with the use of electricity, mostly 
for motive power, in factories, are, as last year, nearly all due to badiy 
designed or unprotected apparatus. Burns caused when replacing fuses 
occurred at motor fuses by short-circuiting the terminals, and would have 
been avoided if the fuses had been in the circuits between the double-pole 
switch and the motor, instead of the switch being between the fuses and 
the motor, so that the electrical pressure could have betn first cut off. The 
non-protection of switches, fuses, terminals, &c., is far too common, and 
particularly with alternating currents, or pressures over 250 volts, offers 
great danger to persons employed and is at variance with all recognised 
regulations, such as those issued last year by the Institution of Electrical . 
Engineers and those of the priocipal fire insurance offices and also with 
those of the Board of Trade, where the supply is given from the mains 
of electrical supply undertakings at pressures above 250 volts. In epite of 
these regulations, however, installations continue to be put up, often by 
well-known firms, and sometimes with the assistance of a consulting 
engineer, without any such protection. In one of these two fatal accidents 
the switch was protected in a manner which is very common, but 
entirely useless as a protection for the persons having to work the switch, 
the latter being enclosed in a wood box, the lid or door of which bas to be 
opened in order to get at the switch handle, thereby exposing all the live 
portions. Protection of switches should be by a cover which does not have 
to be opened for use, the handle being outside the cover, which should 
effectually screen all charged met il, so that the switch could be safely used, 
if necessary, in the dark. 

The adoption of electricity for driving overheid travelling cranes in 
engineering shops, &c., is rapidly increasing. The number of accidents 
from shock is, however, large in proportion, and ia due entirely to the 
neglect of proper precautions. Bare wires, connected with the electricity 
supply, are hung from end to end of the room and sliding contacts attached 
to the crane collect the electric current from them. Unlike tramway 
systems, however, the rails are not used for the return current, therefore 
there are always two trolley wires if continuous current is used, and three 
or more if two-phase or three - pliase alternating currents are used. These 
trolley wires are fixed in various posi'ions, the safest being p'obably over- 
head, away from the walls of the building, and at such a height that they 
cannot be reached by persons on the crane, Frequently, however, this 
position is impracticable, owing to the height of the roof above the crane 
being insufficient, or to the construction of the crane not allowing it. The 
more usual position is on one wall, either above or below the crane rail. Ii 
above, they should be fixed at such a height as to be out of reach of a man 
standing on the gantry. The trolley wires are necessarily bare, but this is 
no reason why they should uot be adequately protected at places where 
they are likely to be touched. As a rule, access to the driving cage of a 
crane is by no means easy or safe, quite apart from any electrical dangera. 
The crane driver has frequently to climb a vertical ladder fixed to the 
wall, and then walk along the narrow gantry, with or without a handrail 
to hold on by, and after a Blondinian " performance to get from one crane 
girder to the other, has to perform a final gymnastic feat to get into the 
cage. Of course, many men think nothing of climbing or working at 
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dizzy heights unfenced, but the records of accidents in the building trade 
show that even such men are apt to come to grief, and there is no reason 
why these dangers should be unnecessarily added to the lot of the crane 
driver. It can readily be imagined that the dangers are much greater 
when he has to look out for and avoid touching electric wires over which 
he may have to step or under which he may be obliged to crawl, Pro- 
tection can be and always should be provided, so that the the crane driver 
can get to the cage without running any risk of coming into contact with 
them, and if the wires are within reach of a man in the cage, or when 
getting in or out, a protecting shield should be attached to the crane, so 
as to move with it and be of service in whatever part of the room the 
crane may be. It should be remembered that a shock, although, perhaps, 
trivial in itself, may easily lead to serious results by causing a man to fall 
from a height. It is desirable that a switch, capable of cutting off all 
pressure from the trolley wires, be fixed in the room and within reach of 
the ground. 

Owing to the confined space in the cage and the responsible duties of the 
crave driver, it is particularly important that he should be protected from 
electric shock, and yet it is the rule rather than the exception to find switches, 
ret istances, fuses, terminals, &c , all unprotected and surrounding hins, so that 
he has constantly to be on his guard to avoid touching them. The cage itself, 
being wholly or in part made of metal, offers special facilities for receiving 
a shock to earth should there be any exposed conductors or leakage which 
may cause other metal to become electrically charged. This construction 
cannot well be avoided, and, therefore, the protection of all conductors 
should be complete, and all other metal, including frames and cases of 
resistances, switch covers, metal switch and regulating levere, motor frames, 
hand rails, &c., should be carefully electrically connected to the main crane 
girders, which in turn should be coune ted to earth, so that it is impos- 
sible for any part to become electrically charged above earth potential. 
In some modern works, where the construction of the building is of 
steel, the rails on which the crane runs are attached to the steel work and 
are consequently “earthed,” but in most works the rails are laid on 
timbers and are therefore not “earthed.” An illustration of what may 
happen in this case is afforded by an accident which occurred recently. 
Through a trivial cause a leakage occurred and the whole crane became 
electrically charged (200 volts alternating). The crane was handling boiler 
plates at the time. Several men who were guiding the plates on the floor 
of the shop received shocks and called out to the crane driver, who, seeing 
that something was wrong, started to leave the cage, but in attempting to 
do so he received a shock and was rendered insensible, but fortunately 
did not fall out of the cage. This shows the necessity for such precautions 
as I bave indicated and for electrically bonding the crane rails and 
efficiently connecting them to earth. The handrail along the wall above 
the rail ledge should be treated in the same way. Care should also be 
taken that there is a good connection through the wheels of the crane to 
the raile. It is conceivable that the lubricant used for the wheels might 
insulate the crane, but this possibility is easily guarded against by pro- 
viding a rubbing contact on the wheels or direc! to the rails. 

Mechanical accidents incidental to the use of electricity have also 
occurred in connection with cranes. Thus the current may become shut 
off for some reason while the crane is working and may suddenly come on 
again while the crane driver is not prepared for it and an accident may 
result. Not long ago a fatal accident occurred in this way. The current 
stopped suddenly while the crane was travelling. The driver got out of 
the cage to ascertain what was wrong. He found that one of the trolley 
contacts had run off the wire. Hereplaced it and the crane moved on and 
crushed him. This accident was due to the man omitting to turn off the 
main switch before he left the cage. To avoid a repetition of such an 
accident, the firm aud othera in the district have, at the suggestion of 
Mr. Hilditch, H.M. Inspector of Factories, adopted a switch to be worked 
by the door of the cage, so that the driver cannot get out without shutting 
off the switch. The convenience and ease of working electrically driven 
cranes is so great compared with either hand or steam power that it is to 
be expected that they will be eventually adopted in all engineering works 
where much crane work is required, and there seems no reason why they 
should not be rendered perfectly safe from an electrical point of view. 
Traversing tables and other travelling machinery in steel and other works 
are now not unfrequently worked by electricity, and here again precautions 
agaiast shock are not adequately observed, particularly in the matter of 
the trolley wires, although protection could in general be readily afforded. 

The next class of accidents, those occurring to persons engeged in the 

electrical testing departments of manufacturing electrical engineers, is 
small in consideration of the number of persons employed and the daugers 
of the occupation. That the accidents are few is doubtless due to the fact 
that those in charge of test rooms are necessarily persons who have a full 
knowledge of the dangers, and either personally superintend the operations 
or entrust them to assistants who are fully competent. Carclessness for 
the safety of others is, however, sometimes apparent, as when, as I have 
occasionally found, bigh- pressure electrical testing of cables or apparatus 
is conducted iu a room not wholly set apart for the purpose and without 
any temporary barriers to keep other persons from danger. Although the 
electrical connections, &c., for making pressure or other tests are neces- 
sarily, to & great extent, of a temporary nature, being specially constructed 
or set up for each test, greater safety might often be secured ia the more 
permanent parts of the arrangements. 

There are, no doubt, important lessons to be learned from the Bristol 
fire, some of which, however, are by no means new. The fact that the 
arc which raged for about 8 minutes with 2,000, or so, kilowatts of energy 
behind it, was not confined to one cell of the switchboard cannot be re- 
garded as a matter for surprise. That it did not extend to more than a 
tew panels s.ems rather to offer an argument in favour of the principle of 
cellular construction, but it also appears that in the design of such type 
of switchboard special regard should be observed to the size of the indi- 
vidual cells, and the thickness, material and support of the dividing 


itions, in view, not only of maximum working power to be dealt with 
in each panel, but also of the maximum power which may be concentrated 
in any one cell in cass of an arc forming a short-circuit and drawing all 
the power of the station or stations to that one panel. The Bristol acci- 
dent did not cause any serious personal injuries. Although several 
persons received burns they did not stay away from work for the necessary 
period after the accident to require notice to be sent to H.M. Inspector of 
Factories for the district. 

The safety of employés in electrical generating stations of public supply 
undertakings undoubtedly receives much greater attention than was the 
case a few years ago. Some modern stations are admirably designed in 
this respect. There are, however, some new stations where the contrary 
is the case and a want of appreciation of danger is evident. Some have 
been designed apparently by persons who have not themselves had that 
experience in the daily working of such stations as is necessary to enable 
them to regard switchboard design from the point of view of the switch- 
board attendant or the engineer-in-charge, and who have apparently left 
such important details to take care of themselves. It ie not sufficiently 
borne in mind by some of the designers of ewitchboards for eiectrieity 
supply undertakings that the supply bas to be continuously maintained 
and, consequently, that the main switchboard when once put to work 
must remain in use, and should, therefore, be so arranged that any repairs, 
adjustments or cleaning can be undertaken with tbe least possible danger 
to the workman, as it is inevitable that work upon the board becomes 
necessary after a time. The question of breaking heavy circuits, parti- 
cularly at high pressures, at open-fronted switchboards, is one which has 
not received sufficient attention in regard to the safety of the switchboard 
attendant. There is no doubt that a system of distant control, or one 
which provides a substantial screen between the switchman and the 
switches aud fusee, affords greater safety and should always be adopted 
when either the power or the pressure exceed certain limits. 

In the distribution of electrical energy about a factory or engineering 
works, there is no reason why complete protection should not be afforded. 
In cases where the electricity is obtained from the mains of & public elec- 
tricity supply undertaking, the Board of Trade regulations provide for 
protection of conductors, switches, &c., on the consumer's premises where 
the supply is at pressures above 250 volte. These regulations are very 
usefulso far as they go, but they do not cover the ground sufficiently 
from the point of view of the Factory Act, and do not apply in any case 
in factories baving their own generating stations. In many places the 
supply authorities, on whom these regulations are imposed, carefully 
observe them, bnt this is by no means always the case, aud grave dangers 
sometimes result. Some supply authorities are even lax in the matter of 
the protection of their high-pressure apparatus on consumer's premises, 
I have more than once found transformers, &c., belonging to supply com- 
panies on factory premises unprotected in any way. 

The electric shock accidents of the year again emphasise the dangers of 
alternating currents even at low pressures. The four fatal accidents were 
all from alternating currents, the greavest pressure being only 440 volts. 
In addition to accidents reportable under the Factory Act, I investigated one, 
on behalf of the Mines Department, which occurred in a coal mine. This 
was again a case of alternating current, three phase 550 volts. Two men 
were killed, and others received shocks more or less severe. As not unfre- 
quently happens in fatal cases, the peraons killed were hardly marked at 
the point of contact, whilst another man who was rendered insensible and 
subsequently recovered, and who received a prolonged shock, had his fiagers 
burnt to the bone. An accident such as this would not be poesible under 
the proposed regulations which have since been issued in the Report of the 
Committee on the Uses of Electricity in Mines. The fact thst the pressure 
of the supply is only one factor out of many, in determining danger to life in 
case of shock, is also illustrated in the case of three of the non-fatal acci- 
dents which occurred on a 6,500-volt three-phase system. Two resulted iu 
very severe burns. In one case the victim was standing on a cement floor 
and obtained a shock to “earth.” The shock must have lasted for a full 
minute, during which time his thumb, which rested on the “live” con- 
ductor, was severed from his hand, and the toes of both feet were burnt 
off through his boots. In spite of this manifestation of the destructive 
power of the current, the man was not killed. 

Mr. Ram’s recommendations with regard to electrical sub- 
stations (published in The Electrician of May 13) are included 


as an Appendix to the report. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIER D’ALBE. | 


Energy Spectrum of the Mercury Lamp.—Hagen and Rubens 
were the first to succeed in employing the thermo-couple for the 
determination of energy curves in the ultra-violet spectrum. 
That their measurements only extended down to 250% was 
due to the small intensity of the arc lamp beyond that limit. 
Pflüger, by using a spark-gap as a source, pushed the limit 
down to 185p, and even further on getting rid of the absorb- 
ing air-gap. E. Ladenburg has added to these results a deter- 
mination of the energy spectrum of a quartz mercury art 
lamp as constructed by Heraeus. The spectrum shows two 
series of well-marked lines, one of them being at wave-lengths 
253, 311, 363, 433 and 546, while the other is at wave-lengths 
297, 404 aud 576. "These series both show a steady increase 
of intensity in the order mentioned, and the author suspects 
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some underlying regularity, though he cannot establish a 
connection with Kayser and Runge’s formule. 
[E. Lapennure, Physikalische Zeitschrift, August 15, 1904.) 


A lindiowtire Gas from Pelroleum.—It is known through 
the researches of Thomson, Strutt, Adams and others that the 
water of various wells contains an emanation resembling the 
emanation of radium, or even identical with it, to judge from 
its rate of decay. E. F. Burton has now extracted an emana- 
tion from raw paraffin oil which is similar in all respects to 
that of Cambridge tap water. The oil was taken from the 
borings of Petrolia, Ontario, at a depth of 465ft., the stratum 
being limestone. The oil is, however, most likely derived 
from the Trenton formation below. The induced conductivity 
of the air charged with the emanation falls to one-half in 
35 minutes. The emanation itself falls to half its value in 
3°125 days. This indicates that the radio-active substance 
contained in the petroleum is a little more stable than the 
radium emanation. 

[E. F. Burton, Physikalische Zeitschrift, August 15, 1901.] 


Emanation of Selenium.—J. J. Taudin Chabot suspects 
selenium of giving ont a new radiation or emanation, which, 
however, is slow in action and difficult to detect. With an 
exposure of 1,003 hours he obtained an impression on a bromide 
plate, and the impression was greatly strengthened if the 
selenium was traversed by a current. The effect is much 
enfeebled by the interposition of paper. The author adds : 
“If this is a reciprocal expression of the sensitiveness of a 
selenium conductor to light, this might be put beside the fact 
of the absorption of selenium, which at X= 07 has the 
maximum effect upon its conductivity. 

(J. J. Taupin Cnanor, Physikalische Zeitschrift, August 15, 1904.] 


Schlimilch Wave Detector.M. Dieckmann publishes some 
investigations which go to show that the electrolytic wave 
detector devised by Schlömilch is actuated not by a thermal 
process, but by a process of polarisation. 
His apparatus is shown in the diagram, 
where the detector is shown in the form 
of a test-tube filled with concentrated sul- 
phate of copper covered with a dilute 
solution of common salt. The positive 
electrode is a copper wire whose extreme 
end only is in contact with the sulphate, 
while the negative electrode is a piece of 
zinc which dips into the salt solution. The 
resistance R is 1,590 ohms. The elec- 
trodes were connected through condensers 
C and C' with a small induction coil I. If 
the copper electrode only dips into the 
upper part of the test tube, the galvano- 
meter only indicates 0:022 milliampere, 
but if the positive portion of the alternating E.M.F. destroys 
the polarisation layer, the deflection goes up to 0:18 milliam- 
pere. On the other hand, if the copper dips into the sulphate 
solution, the current is reduced instead of increased by the 
working of the inductor. Thus the cell may be made to work 
at will either as a coherer or as an anti-coherer. 

[M. Dieckmann, Physikalische Zeitschrift, August 15, 1904.] 


Absorption of Energy in Condensers. R. F. Earhart has 
applied Rayleigh's phasemeter to the measurement of the 
absorption of energy in dielectrics. An attempt was made to 
study the change in absorption in a condenser when changing 
its capacity, without changing the amount of the dielectric 
possessing absorption. With this end in view, several con- 
densers were laid up, consisting of tinfoil and paper. These 
condensers were placed in a letter press, so that by varying the 
pressure the capacity could be varied, and an attempt made to 
determine whether the absorption changed under these condi- 
tions. The condensers after being prepared as described were 
heated to a temperature of approximately 120?C. and main- 
tained at that temperature for several hours in order to rid 
the paper of water vapour, so far as possible. The whole 
arrangement was then placed in an air-tight box and the press 
operated through a stuffing box, the object being to prevent 


any change in the dielectric. This precaution does not, of 

course, eliminate water, but, merely makes possible a constant 

hygrometric state. In the case of certain condensers variations 

in capacity of from 0:5míd. to 1:2mfd. were obtained, but the 

results hardly admit of quantitative discussion. The efficiency 

in most cases was above 99 per cent., corresponding to a power- 

factor of 0:003. Ten condensers were laid up at different 

times and the results based on several hundred sets of read- 
ings. In eight of the 10 cases the condensers showed an 

increase in absorption with increase in capacity. In the other 

cases no change could be detected. It seems possible to explain 

the increase in absorption in this way. A condenser of the 

type described is made up of two dielectrics: First, air possess- 
ing no absorption; second, of a medium possessing some 
absorption. In increasing the capacity we are squeezing out 
air or the non-absorbing medium, while the absorbing medium 

forms a larger proportion of the combination dielectric. 

[R. F. Eargart, Physical Review, July, 1904.] 


Negative Charge of T. hunderclauds, -A. B. Chauveau reports 
an observation of the dissipation of positive electricity on the 
summit of the Eiffel tower in the course of a thunderstorm on 
August 4th, in which the coefficient of positive dissipation 
showed an unusual predominance over the coefficient of nega- 
tive dissipation. Up to 6 p.m., the latter coefficient maintained 
its usual predominance, even rising as high as 4:9. But this 
ratio was suddenly reversed, the positive dissipation reaching 
an even greater predominance during the rainstorm which 
accompanied the thunder. The negative dissipation main- 
tained its usual value, and showed no remarkable effects. The 
author connects the positive dissipation, which indicates a 
great prevalence of negative electricity, with the same 
phenomenon observed near a waterfall. 

[A. D. CHAuvzAu, Comptes Rendus, August 8, 1904.] 


Records of American Electrical Engineering Graduates.— 
Some interesting data relating to graduates of the Worcester 
Polytechnic Institute of Worcester, Mass., are given in the 
Journal of that Institute. A recent report of the United 
States Bureau of Education shows that a boy with a common 
school education has practically one chance in 9,000 of general 
recognition as a successful man in some department of human 
endeavour and usefulness. A high school education increases 
his chances of such success by about 22 times, while a college 
education gives a young man about 10 times the probability 
of success and advancement possess by the high school graduate, 
or about 200 times the opportunity open to the boy with only 
a common school education. Mr. Dodge, in his recent presi- 
dential address before the American Society of Mechanical 
Engineers, stated that from carefully-prepared averages he 
found that in engineering work the average unskilled man at 
22 years of age had reached his maximum earning capacity of 
$510 per year, which, capitalised at 5 per cent., gave him a 
potential value of about $10,000. The shop-trained man 
reached his maximum of $790 per year at 24 years of age, 
while the curve of income for the technical school graduate of 
10 years’ standing was still rising at 32 years of age, when he 
received an annual income of $2,150, which gave him a poten- 
tial value of $43,000 when capitalised at 5 per cent. Although 
this result, as shown by Mr. Dodge, has been criticised as being 
more favourable to the technical graduate than is justified in 
the average case, particulars which have recently been prepared 
from data received from graduates of the Worcester Polytechnic 
Institute in electrical engineering substantiate the conclusions 
drawn by him and further emphasise the value of a thorough 
technical training. As the department of electrical engineering 
at the Worcester Polytechnic Institute has been established 
but eight years, there are data available for this period only, 
but during this time a large number of students have graduated, 
and data have been received from a sufficient number of them 
to represent conditions fairly. It appears that the average 
graduate at the end of eight years may expect to receive an 
income of about $1,900; or, if he has been a graduate student 
at the Institute for one year, his income is shown to average 
about $2,500, which, capitalised at 5 per cent., gives him the 
income on an investment of about $50,000. 
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THE CAMBRIDGE MEETING OF THE BRITISH 
ASSOCIATION. 


The 1904 mecting of the British Association is, in a number 
of respects, the most successful gathering the Association can 
chronicle. Its seat was a district of surpassing interest, offer- 
ing the warmest hospitality. Its meetings drew together a 
host of leaders in science, native and foreign. There was in 
every section an abundant flow of interesting Papers. There 
were excellent exhibitions of apparatus and specimens, 
indigenous and imported. There was, as regards the experi- 
mental sciences, no lack of opportunity for practical demonstra- 
tions. And the machinery of the whole organisation, including 
that peculiar to the sections, worked, apparently, with rare 
smoothness. Perhaps the only hitch in the proceedings which 
led to friction and some heat arose from a circumstance over 
which the authorities of the Association had no control. The 
hall in which the President delivered his address was too small 
for its purpose—a fact which caused serious disappointment to 
hundreds of members. 

In the matter of pleasing everybody—a feat the organisers 
of a meeting are bound to attempt—these officials have an 
especially difficult task. The difficulty springs from the very 
nature of the Association. For one phase of the great aim of the 
Association—the advancement of science—is to excite, in those 
possessing social and political position and influence, interest 
in science or sympathy with its ambitions; while another 
phase of that same aim is the stimulation of research and the 
dissection and dissemination of the results. Thus the dilettante 
and the devotee, the amateur and the professional, are invited 
to the same symposium ; can we wonder that complaint easily 
arises at the constitution of the programme ? Still another in- 
herent difficulty, one more directly concerning us, springs from 
the fact that the gathering is a holiday affair, and that the 
majority of the units demand holiday work. To keep this in 
view is among the duties of the sectional committees. Were it. 
but kept in mind in the selection of pabulum for the sections 
there would be fewer recondite and undebateable Papers. 
There would be less boredom from the crank, there would be 
fewer communications on isolated and dry points in large sub- 


jects caviare to the general, and, as a consequence, there would 


THE ELECTRICIAN, AUGUST 26, 1904. 


757 


We might venture to enquire, briefly, into the way in 


be more leisurely consideration of the contributions of general 
interest or recognised importance, and the annual mectings 
of the Association would serve to mark the steps in the 
development of each new phase of scientific thought in 
a more definite manner than in recent years. Above all, 
there would a greater number of formal debates on broad 
subjects with a clear issue, announced well beferehand, than is 
the case at present. The general correctness of this last 
recommendation is well exemplified in the transactions of the 
meeting just concluded. For of all the routine work in Section 
A the two items most widely appreciated were the debate on 
N-rays, opened by Prof. LUMMER, and that on the radio-activity 
of ordinary matter, initiated by Prof. THomson. We will 
take this opportunity of recordiny our impressions. 

The debate on N-rays was remarkable chiefly for its one- 
sidedness. Perhaps this might be accounted for by the undi- 
luted strength of the Teutonic element, just as a racial 
physiological or psychological susceptibility may be supposed 
to have confined positive evidence of N-rays to the Romance 
physicists. But an easy explanation of the abundance of the 
negative evidence, which seemed to be accepted by the meeting 
as valid evidence against the objectivity of the phenomena, 
remained unspoken during the debate. This explanation is, 
merely, that perhaps the eyes of BLONDLOT’S antagonists are 
not yet sufficiently trained to repeat his experiments. The 
other debate, on the radio- activity of ordinary matter, was 
remarkable above all for the masterful conclusiveness of the 
communication which opened it. Speaking from the fulness 
of knowledge, and with all the authority of the master-mind 
which, in the Cavendish Laboratory, has guided numerous 
followers during several years from the beginnings of the subject 
through all its labyrinthine windings, Prof. J. J. THOMSON left 
little room for criticism, and appeared in a position even 
stronger from the incidence of the criticism that did arise. 
There is no doubt that the great bulk of his hearers accepted 
at once and completely that doctrine of the radio-activity of 
ordinary matter which he upheld. 

Apart from its undoubted great success as a social gathering, 
apart from the uniform high quality of its contributions to the 
advancement of science, the Cambridge meeting has proved of 
exceptional interest because of the philosophical cast given to its 
physics by its President and by the President of Section A. 
The address of Mr. BALFOUR we dealt with last week. To place 
it in contrast with that of Prof. LAMB, we should notice that 
one of its chief features is its eager acceptanee of and con- 
fidence in the new, its hasty dropping of the old. Prof. LAMB, 
on the other hand, eyeing the new doctrines with the calm- 
ness of the expert, welcomed them shyly and put them with 
the old. Again, Prof. Lams’s philosophy is not that of the 
philosophers, but is that of the physicists, and has arisen out 
of the modern tendency to examine rigorously the validity in 
logic of the most fundamental conceptions in mathematics 
and mechanics. So frankly did he, as a mathematician, 
show the effect of this tendency that his confessions had all 
the force of revelation for the physicist. He disclosed 
his suspicion that the boasted “exact " sciences are, after all, 
but highly artificial, conventional symbolisms for expressing 
some of the properties of highly ideal bodies. He confessed, 
even, his doubts of the ultimate truth of our conceptions of 
pure quantity. And thus we are led to a striking summary 
of the revolution which twenty years have accomplished in the 
trend of the sciences within the purview of Section A. We 
may state it thus: That twenty years ago physicists were 
hoping to reduce physics to an exact science ; and that now 
mathematicians are beginning to regard the mathematics as 
applied sciences. 


which these musings at the British Association may touch 
the engineer. Engineers, even electrical engineers, are so 
continuously engaged in the study of gross matter, that they 
are apt to under-estimate the influence on the course of events 
of things far subtler. The character of the addresses we have 
just been examining seem to us to point plainly the direction 
in which the current of scientific thought is turning. They are 
not the cause of this turning ; but they indicate the existence 
of the stream, and show how the tide of thought is bearing. 
They may, moreover, to some extent influence that tide, and 
assist the fixing of the path of research and advance. If, 
then, it be admitted that other paths might possibly have been 
chosen, and if it be true that the science of one day is the 
practice of the next, then it will follow that we shall all of 
us be borne by the stream our men of science are embarked 
on, in the particular direction we have seen dimly outlined 
in the British Association addresses. 


THE BRITISH ASSOCIATION AT CAMBRIDGE. 
BY OUR SPKCIAL CORRESPONDENT. 


Thursday, August 18th. 

The work of the sections began with the delivery of their 

addresses by the various presidents. The mathematics and 

hysies section met in the drawing office of the engineering 
laboratories There was a very large attendance of members 
and a brilliant array of leading physicists and mathematicians 
including many eminent European and American men 
of science. The presidential address was a splendid effort 
and was most warmly received. It dealt principally with the 
evolution of mathematical physics, especially in its connection 
with the work of Stokes, the president of the section at the 
Cambridge meeting in 1862. A lengthy abstract of the address 
is concluded on another page. In the course of proposing the 
vote of thanks, Mr. Balfour, picking out the statement, ** We 
have given up the notion of causation ; what were once called 
the laws of Nature are now simply rules by which we can tell 
more or less accurately what will be the consequences of a given 
state of things," charged Prof. Lamb with heresy ; and expressed 
the hope that physicists would ever believe in the objectivity 
of the laws of Nature. Lord Kelvin, in seconding the motion, 
remarked that not only now were physicists and mathematicians 
in trouble about their souls, as Prof. Lamb has indicated, but 
they always had been and always would be. Nevertheless, 
and in spite of the marvellous development of the sciences 
since 1841, when he came as a student to Cambridge, the faith 
of mathematicians and physicists in inertia and the law of 
gravitation was still quite unimpaired. The want of confidence 
felt at present was due to the great complexity of the mass of 
puzzling phenomena recently put before us by the prosecution 
of radio-active research. 

At the close of these proceedings Section A divided itself for 
the reading of Papers into two portions, one for mathematical 
Papers (there were nine Papers down) and the other for physics 
(nine Papers). But a considerable proportion of the audience 
wandered through a labyrinth of corridorsand stairsinto another 
part of the engineering department to hear tho Hon. C. H. 
Parsons deliver his presidential address to Section G. This 
address was reproduced in last week's issue. Its chief feature 
was its pessimistic comments on the evils and injustices that 
arise from the defects of our patent laws. Mr. Parsons 
thinks they could be so remedied that systematic inventing 
would be greatly stimulated. He gave erial navigation as an 
instance of what could almost certainly be achieved by the 
organised research of a body of engineers; but his main 
illustration took the form of a detailed design intended to show 
the possibility of penetrating by means already at hand to a 
depth of 12 miles into the earth’s crust at a cost of about five 
millions sterling. Mr. Balfour again officiated as mover of 
the vote of thanks, but in commenting on the address com- 
mitted himself only to the opinion that patent law reform 
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must be international to be effective, and to a doubt whether 
any such betterment would persuade business-men to project 
and support such huge schemes as that just described. 

A pleasant incident at this stage was the presentation to Mr. 
Parsons by Prof. Schróter, of Munich, of the Grashof medal 
awarded to him at the Frankfort meeting of the German Society 
of Engineers. The medal was accompanied by a diploma 
panegyrising the work of Mr. Parsons on the steam turbine, 
and was bestowed with a happy speech by Prof. Schróter. 
The recipient, in replying, described how the turbine had been 
suggested to him by Wheatstone’s revolving mirror, and how, 
after starting work on it, he found more than 100 patents for 
much the same thing filed in the Patent Office. The elastic 
bearings of a cream separator suggested the style of bearing in 
use in the turbine. So he claimed his own case as an illustra- 
tion of the doctrine he had already enunciated—that many 
sow for one to reap. 

Meanwhile, in Section A, some very abstruse Papers, in 
mathematics and mathematical physics, were being read but 
not discussed. At any rate, the tone of such discussion as 
arose on the Papers of electrical interest suggested that con- 
templation was desirable before criticism. Perhaps Prof. 
Larmor's note On the Relation of Röntgen Rays to Ordinary 
Light,” was the most striking item. It propounded the 
conundrum whether a series of arbitrary pulses (such as 
Róntgen-rays are presumed to consist of) can be expected to 
penetrate a portion of matter placed in their path as do 
regular disturbances (such as light waves). In other words, 
though these pulses behave like light in undergoing diffrac- 
tion, they might not so behave for refraction. Lord Rayleigh 
and Prof. Schuster wrestled with this riddle for some time 
without perceptible result. 

In the afternoon the members attended in great numbers a 
garden party given at Emmanuel College by the High Sheriff; 
and in the evening a reception in Trinity College by the 
Local Committee. 

| Friday, August 19th. 

To Section A the president of the sub-section of astronomy 
and cosmical physics gave his address, and then the meeting 
proceeded with the reading of astronomical and mathematical 
Papers. Section G began business at ten by the reading of 
Mr. Dugald Clerk's Paper, * Flame Temperatures in Internal 
Combustion Motors.” This was followed by Prof. H. B. 
Dixon On the Specific Heats of Gases at High Temperatures," 
and by Prof. B. Hopkinson on “Exhaust Gas Calorimetry.” 
These three Papers were discussed together. The first Paper, 
which we commence in another part of this issue, deals mainly 
with Mr. Clerk's method of increasing the efficiency by adding 
compressed air or other gas to keep down the flame temperatures 
during the explosion epoch. Prof. Dixon's Paper arose out of 
a point in the former Paper; fora possible contributory cause 
of the suppression of heat in gas engines is that the specific 
heat of the gases may be much greater at high pressures and 
temperatures than at low. The Paper described the author's 
experiments on this point. Their conclusion, obtained by 
inference from the observed velocity of compression waves in 
various gases, was that, in general, the specific heat diminished 
with increasing temperatures. To this conclusion Sir A. Noble 
took some exception, and gave instances of indications that at 
very high pressures and high temperatures the variations were 
opposite in direction. Prof. Hopkinson's Paper described a 
calorimeter for measuring the heat carried away from the 
cylinder by the exhaust gases, and proposed that this measure- 
ment, coupled with that of the heat carried off by the cooling 
water in cylinder jacket and piston might, for the measure. 
ment of heat efficiency, take the place of measuring the 
heat supplied. This latter—the ordinary—method of making 
up the heat account is tedious and expensive, and, besides, 
uncertain in the case of large engines using producer or furnace 

ases. 
: Prof. Hopkinson, in discussing Mr. Clerk’s Paper, offered a 
theory to account for the phenomenon of suppressed heat. He 
considered that in the course of the explosion in a gas engine, 
motions of the gas so violent might be set up as to store in the 
kinetic form considerable energy. This energy would be dissi- 
pated in the’ course of the stroke and appear as heat, and so 
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account for what some engineers attributed to after-burning. 
Later this view, at any rate as regards its possibility, was 
encouraged by Lord Kelvin, who scemed at the same time to 
lean towards the after-burning theory. Prof. Dixon offered 
evidence that both violent motion and slow burning took place 
in exploding gases, with, in some cases at high temperatures, 
dissociation phenomena as well caused delayed chemical com- 
bination. But Mr. Clerk expressed emphatically his disbelief 
of the possibility of the storage of so much energy in turbulent 
motion. He believed rather in the after-burning accounting 
for most of the effect observed. In other words, the chemical 
combination lags behind the inflammation. 

This subject had engrossed the meeting so long that two 
other Papers, one on “The Receiver Drop in a Compound 
Engine, and another on Some Throttling Experiments with 
Superheated Steam,” had to be rather summarily disposed of, 


Saturday, August 20th. 


To-day the gathering has dispersed in many directions by 
some dozen of well-organised excursions to places of interest 
in the vicinity. None of the visits this year possess industrial 
interest. Of course, the Cavendish laboratory, the engineer- 
ing and other laboratories are open every day and supply 
sufficient pabulum of a technical character. 


Monday, August 22nd. 


In Section A the first electrical Paper was read by Prof. H. 
Rubens, of Charlottenburg, on “ Rest Strahlen’ and the Optical 
Qualities of Metals.” The term “Rest Strahlen " is used to 
denote those ultra-red rays of extremely great wave-length, 
which were first obtained by Prof. Rubens by a process of 
repeated reflection of light from a number of polished surfaces. 
He has found that such long waves give results according 
extremely well with Maxwell’s formula connecting the reflect- 
ing power of metals with their conductivity ; a formula which 
has not hitherto been supported by experiment. This result, 
as Prof. Rubens pointed out, brings into the region of possibility 
the determination of the ohm in absolute measure by optical 
experiments. Several eminent physicists took part in a short 
discussion, an especially noteworthy remark falling from Prof. 
Larmor, who expressed some surprise that the value of the 
conductivity inferred from experiments with high-frequency 
oscillations should turn out to be the same as that obtained 
by measurements with steady currents. 

Dr. Glazebrook outlined the contents of the report of the 
committee on the construction of practical standards for elec- 
trical measurements, and described, with the aid of lantern 
slides, the research work which has been or is about to be 
carried out at the National Physical Laboratory. 

It was rather late when Dr. Lummer, of Charlottenburg, rose 
to open a discussion on N.rays, and more Papers were to 
follow, so this interesting topic had but little time given to it. 
Moreover, Prof. Becquerel had, unfortunately, left the room, 
Dr. Lummer started with the very candid statement that tho 
subject would not have been worth notice but that the French 
Academy had recently awarded a prize to Blondlot for his work 
on N-rays. He was aware, of course, of the photographic 
evidence which had been produced for the existence of N-rays, 
but thought the exact procedure in these experiments had yet 
to be carefully scrutinised. He quoted Becquerels opinion 
that N-rays have their effect by being reflected into the eye 
and augmenting the sensitiveness of the retina. As for him- 
self, he was inclined to the opinion that the result was largely 
physiological, perhaps even in some degree psychological. 
He described, to illustrate this physiological possibility, an 
experiment which can be porformed with a candle in one’s 
bedroom—though, as he said, the observer’s time would be 
much better occupied in sleep. The experiment consists 
in approaching a candle towards the eye in a line parallel to 
and to one side of the visual axis. At a certain distance the 
pupil begins to undergo contractions, giving the impression of 
variable luminosity. Finally, Dr. Lummer asked those who 
had tried to detect N-rays to hold up their hands, and some 
15 members responded ; but of these in answer to an inquiry 
if positive results had been attained, only one replied. This 
gentleman, after being congratulated on his privileged eyes, 
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described cases in which an observer watching a phosphorescing 
screen had detected the approach to the back of the screen of 
pieces of various substances. Prof. Rubens remarked that he 
had once persuaded himself he could trace dimly the motion 
of his hand behind such a screen, but had found he could not do 
likewise with other people's hands. He thought, therefore, that 
“suggestion” had a great deal to do with the alleged phenomena. 
Mr. J. Butler Burke gave evidence of the effects of “ sugges- 
tion," and pointed out in this connection that since Blondlot's 
measurement of the velocity of Róntgen rays is interlinked to 
some extent with his N-ray researches, that measurement 
ought to be carefully repeated. Thus, it will be seen, the feel- 
ing of the meeting was one of cautious, not to say uncharitable, 
scepticism. 

The proceedings in Section G opened with the reading of a 
Paper on “ The Use of Electricity on the North-Eastern Rail- 
way and upon Tyneside,” presented by Messrs. Merz and 
McLellan. Much of the matter of this lengthy communica- 
tion is already familiar to our readers, as it has recently been 
treated fully in our columns. It will be remembered that the 
great development of the use of electrical energy on Tyneside 
for general purposes enabled the Newcastle Flectric Supply 
Co. to undertake delivery to the railway company at a much 
lower rate than that at which the company themselves could 
have generated. Since, apart from the railway, the factories of 
the district, employing some 40,000 men, depend for their 
energy mainly on one power station, an outline of the design 
of this station appropriately concludes the Paper. 


The president suggested the possibility of levelling up the 
load curve by electrochemical usage; in a certain case 
the cost was thus reduced to 02d. per kilowatt-hour. 
Other speakers raised points touching on the feasibility of 
overhead wires (in view of recent accidents), on early American 
traction experience, on the testing of fuel and flue gases, and 
on the economic standing of these large concerns. Mr. McLellan, 
in replying, alluded first to their great indebtedness to the 
steam turbine. He said that with the present direct-current 
system overhead wires were impossible, as currents up to 
1,600 amperes had to be collected; but the use of single- 
phase current would alter that. The American system which 
had been mentioned as running in 1899 used lighter cars and 
had a smaller traffic than the North-Eastern, and so was not 
comparable with it. As regards the testing of fuel and flue 
gases calorific tests and analyses were made weekly. 

Mr. W. M. Mordey then read a Paper on * Energy Losses 
in Magnetising Iron," communicated by him and Mr. A. G. 
Hansard. They draw attention to the fact that many engineers 
are content to measure the hysteresis loss by Ewing's tester 
and to neglect the losses due to eddy currents. They recom- 
mend the wattmeter method, which gives the total loss, and 
they record the results of their experiments on sheets of 
14 mils, 19 mils and 25 mils thick at inductions of 2,500 to 
10,000 and frequencies of 50 and 100. Their figures show 
the eddy current loss to be from 36 to 64 per cent. of the 
total, while it increases rather less quickly than (thickness)? 
and (periodicity). They further find that rise of temperature 
diminishes the eddy loss by 27 per cent. between 40°F. and 
167°F. They conclude that until some good magnetic 
material of high specific resistance is introduced the only way 
to reduce eddy losses is to use as thin iron as possible. 

In the discussion, Mr. Hadfield suggested that temperature 
changes might account for some anomalies in the results, and 
stated he had been experimenting with an aluminium-iron 
alloy of low hysteresis and a resistance three or four times 
that of pure iron. At present the difficulties of rolling it 
prevent its use. Prof. Ayrton said that Prof. Perry, ten 
years ago, had called attention to the great importance of eddy 
current loss; and Mr. G. G. Stoney suggested that the shape 
of the alternating wave might affect the results, a number of 
tests on large alternators having shown the eddy current loss 
to be 90 per cent. of the total. 

A Paper by Mr. Campbell Swinton on “Electricity from 
Water-power" was, in the author's absence, taken as read. 
The Paper gives some interesting statistics of existing hydro. 
electric plants and proceeds to sketch a number of schemes 
projected in this country and the United States. 


The next Paper was by Dr. Sumpner and Mr. R. W. 
Weekes. It described a modified Hopkinson method for testing 
induction motors by coupling two with a belt and pulleys of 
slightly different size, so that one machine runs about 3 per 
cent. below synchronous speed and is thus a motor, while the 
other is about 4 per cent. above synchronous speed and gene- 
rates current. This current is sent into the other machine and 
the losses are made up from an outside source of supply. If it 
is desired to vary the load there must be resistances in the rotor 
circuit. The power taken from the mains has a very low power- 
factor, hence the current may exceed that from the generator 
although the power is only about one-third the generator's 
power. An interesting point is that the loss in the belt drive 
and the slip of the belt can easily be determined with accuracy 
by this method. In the discussion Mr. W. Cramp doubted 
whether this method was comparable in usefulness to the 
Hopkinson direct-current test owing to the large number and 
smaller reliability of the instruments needed. He preferred 
for induction motor tests the Heyland diagram and a 
continuous-current method which he had devised. 

Dr. Thornton's Paper on “The Distribution of Magnetic 
Induction in Multipolar Armatures "came next. It is reprinted 
in another part of this issue. There was no discussion. 

Dr. J. A. Fleming contributed a Paper in which he described 
the use of large bulb incandescent lamps as secondary standards 
of light, and Mr. Clifford Paterson gave an account of his 
investigations on the effect of variation of pressure and moisture 
on the 10 c.p. Harcourt pentane lamp made at the National 
Physical Laboratory. These will be found on another 
page. In the discussion on the two Papers Mr. Vernon 
Harcourt suggested an inquiry into the effect of moisture and 
pressure on the gas flame which was being measured ; this 
would be interesting though more difficult. Dr. Glazebrook 
pointed out that there was a variation of the standard of 
5 per cent. on each side of the mean under ordinary atmo- 
spheric conditions, and asked how the formula obtained com- 
pared with that for the Hefner standard. Prof. Ayrton 
inquired whether any erratic variation of light even with the 
voltage constant had been noticed. 

In reply, Mr. Paterson stated that the variation of the 
Hefner standard for moisture was 0'5 per cent., as against 
0-7 per cent. for the pentane lamp, and with pressure a 
variation about a quarter of that found for the pentane lamp. 


Tuesday, August 23rd. 

This morning had been set apart for the bulk of the Papers 
on radio-activity and allied subjects, soa very large attendance 
was recorded in Section A. Prof. Schuster read the first Paper, 
“On the Ionisation of the Atmosphere.” He began by pointing 
out that the continual presence in the atmosphere of free ions 
implies the existence of some ionising agency. At any moment 
when the degree of ionisation is not altering rapidly, the rate 
of ionising due to this agen and the rate of recombination 
of the ions must be equal. Thus a measurement of the rate of 
recombination gives also the degree of natural ionisation which 
is proceeding at that time. To measure this rate of recom- 
bination, he draws the air through a tube into an electroscope 
of the type used by Elster and Geitel. Near each end of the 
tube is a tubulure, through which radium can be allowed to 
act on the flowing air. If the radium is placed at the end near 
the electroscope, an increased leak is recorded by the gold leaves; 
but if placed at the far end of the tube a smaller leak is obtained. 
The difference is due to the recombining of ions, and from it 
can be inferred the rate whose value is sought. This, it may 
be repeated, is the measure of the rate of ionisation, in the 
air at the place of experiment, due to natural causes. Mea- 
surements of this quantity have been made at different places, 
and have shown that in the air of towns and in air confined in 
vessels the rate is much the same, and greater than in the pure 
air at high elevations, though, it should be noticed, the actual 
number of ions present is usually smaller in confined air than 
in the atmosphere of the mountains. The author impressed 
on the meeting the importance of recording continuously at, 
say, meteorological observatories the variations of this natural 
rate of ionisation, and promised shortly to produce an automatic 
registering apparatus. Incidentally, Prof. Schuster mentioned 
an interesting observation he had made with his apparatus. 
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He had found that on taking the instrument out of doors the 
rate of leak observed increased considerably. He suggested 
that the change of temperature might produce convection 
currents within the apparatus, which brought into the reckoning 
a variety of slow-moving electrons which escaped the usual 
mode of measurement. 

Lord Kelvin remarked that in tho dark ages of science 
about the middle of the nineteenth century, the striking varia- 
tions of the rate of leak were well known, and were, in 
fact, studied exhaustively and given the name “electric 
frequency.” He now had to express his sorrow that he then 
accepted the current notion that these variations were due 
to the varying prevalence of specks of dust and spherules 
of water, and had not more closely investigated the phenomena. 
He supported warmly Prof. Schuster’s proposal of continuous 
records. Perhaps, after all, the gold leaf electroscope might turn 
out to be the best weather prophet. Dr. Geitel rose to point out 
that in these measurements radium was a dangerous auxiliary. 
For example, the emanation introduced into the electroscope 
might greatly disturb the validity of the results. To this the 
author replied that the mode of experiment, in his opinion, 
eliminated this error. Prof. Elster then described how great 
were the variations of a similar natural quantity—namely, the 
radio-active deposits on exposed negatively-charged conductors. 
This had been found to be some 30 times larger in moun- 
tainous regions than on the plains; its variation should, there- 
fore, be recorded along with those studied by Prof. Schuster. 


The president now called upon Prof. J. J. Thomson to open 
a discussion on the radio- activity of ordinary matter. Prof. 
Thomson started out by defining as radio active any substance 
which can produce conductivity in a gas from which it is com- 
pletely separated by screens impermeable to common matter. 
Now, in making direct experiments on ordinary materials a 
great difficulty arose from the wide prevalence of radio-active 
substances ; soil, water, air, even samples of flour showed their 
presence. Thus, the only method apparent was to examine the 
radiations given out by matter; and here the presence of 
impurities caused trouble. Further, the question arose, In any 
particular case, is the radiation observed but secondary ? We 
know that the atmosphere is traversed perpetually by very pene- 
trating radiations; may not these excite activity in the substances 
under examination? Almost simultaneously McClellanand Strutt 
had shown that certain metals do give out radiations, by measur- 
ing the rate of leak in closed metal vessels. Both had found that 
the amount of ionisation depended on the metal of the vessel 
and on its volume ; that with vessels about a litre capacity the 
leak with lead was twice that with zinc. Thus the ionisation 
could hardly be a spontaneous action of the gas, but might 
arise from interaction of gas and metal. Later, it was discovered 
thaton placing apparatus such as this inside a lead cistern and 
repeating the measurements the rate of ionisation decreased. 
In fact, the holding of a sheet of lead above the apparatus to 
shield it from the sky diminished the leak ; or the placing of 
the lead below the apparatus to shield it from the earth again 
diminished the leak; and, most remarkably, these two last 
effects were of precisely the same magnitude, as had been 
shown by Mr. Cook in Canada and by observers in the 
Cavendish Laboratory. It is found, however, on increasing 
the thickness of lead in these experiments, that a limit is soon 
reached. Mr. Cook surrounded his apparatus with half a-ton 
of lead, and found the decrease in the leakage rate no greater 
than with an envelope of 2in. thickness. A student of the 
Cavendish Laboratory had sunk his apparatus 60ft. into a deep 
lake. There wasstill an unalterable residual effect. Mr. Wood 
had, therefore, determined the exact effect of screening in 
diminishing the ionisation in equal volume vessels of various 
metals. In a leaden vessel the diminution was 10 per cent., 
in one of tin 224 per cent., in iron 234, in aluminium 184, in 
zinc 265. The variation among these figures give an idea of 
the amounts of secondary radiation. 

A prolonged series of experiments was being carried out by 
Mr. Campbell of the Cavendish Laboratory on this residual 
ionisation which remains after shielding is complete. The 
vessels in which he measured the leak are of variable volume, 
se eas Pain of two plates movable to and from each 
other, he ionisation produced by a metal is measured 


by making the vessel of that metal. It is found that 
curves plotted with saturation currents as ordinates, and dis- 
tances between the movable walls as abscisse, are at first convex 
towards the axis of ordinates, but soon coincide with upward- 
sloping straight lines. Now, since very penetrating radiation 
from the walls would produce effects in the gas varying only 
because the volume of gas acted upon increases by separating 
the walls, the curve for such radiation would be a sloping 
straight line. With soft (i. e., easily absorbed) radiation, on 
the other hand, increase of distance between the plates after a 
certain value has no result, because such radiation operates 
only on layers of gas near the walls. Hence, in this latter case 
lines consisting of a curved part and a horizontal straight part 
are to be expected. As a matter of fact, the experimental 
curves are all found to be resultants of a pair of such as have 
just been described. "Thus, Mr. Campbell has established the 
existence of two kinds of radiation from metals, and for each 
of several substances has obtained from his curves a measure 
of the penetrative power of the soft rays. He has found, for 
instance, that the soft radiation from carbon is more penetrating 
than that from lead. Relative values of the amounts of soft 
and hard rays given by various metals are: Lead 4:6 and 0:3, 
aluminium 1:2 and 0:6, platinum 0:0 and 2:2, zinc 0:9 and 044. 
These figures have been tested by comparing the ionisation 
caleulated from them, and observed in actual experiment, 
produced by the radiation which penetrates into a closed vessel 
through an aluminium window from a plate of the tested metal 
placed outside. ; 


These experimente, in Prof. Thomson's opinion, show with- 
out doubt that there is a radiation peculiar to each metal. It 
can not be due to traces of radio-active metals in the ordinary 
substances experimented upon, for properly cleaned samples 
from widely different sources gave concordant results. But 
there does remain the bare possibility that an extremely pene- 
trating radiation pervades all space, setting up in ordinary 
substances secondary radiations peculiar to themselves. 
Against this stands the fact that passage through 60ft. of 
water affects its amount imperceptibly, though that it is 
absorbable is shown by its postulated power of exciting seccn- 
dary radiation. The supposition, therefore, involves the exis- 
tence of incredibly enormous streams of energy. 

Still another mode of attack on this problem of the radio- 
activity of ordinary matter is suggested in the question, Does 
ordinary matter give off a radio active gas or emanation ? Prof. 
Thomson described his own attempts in this direction. He 
had dissolved salts in distilled water, waited a week or two, 
bubbled air through to take up the emanation and examined 
the resulting ionisation. But the results had been very 
irregular ; and efforts to stimulate the solutions by introducing 
capsules of radium had not assisted. But some indirect evi- 
dence was available from Elster and Geitel's observations that 
as time goes on the ionisation in a closed vessel increases, the 
pace of this increase depending on the size of the vessel ; being 
ultimately in vessels of 4 litre about 20 to 30 per cent., in 
vessels of 2 or 3 litres twice as much. McClellan, in Canada, 
has studied this time-effect of the influence of the walls. Lead 
gives most quickly the steady state, tin next and zinc next. 
'This time is a measure of the length of life of the emanations, 
which, therefore, can be seen not to be the emanation of 
radium. Again, Wood found that on heating closed tin 
vessels the internal ionisation increases, and that a further 
heating has no effect until a period of rest has been allowed. 
This resembles the general experience with the better-known 
emanations. A curious observation by Mr. Wood, that an 
application to a lead surface of non radio-active nitric acid 
increases the ionisation produced by the lead, recalls the fact 
that a solid radium salt, when its surface is caked, gives out 
little emanation. Perhaps the action of the nitric acid applied 
is to render the lead surface more permeable to the gaseous 
emanation. 

Dr. Geitel continued the debate by expressing his opinion 
that the Cavendish Laboratory had almost demonstrated 
the radioactivity of ordinary matter. He should not feel 
satisfied, however, without still more experiments. A part 
of the effects observed, he was inclined still to think, might 
be due, indirectly, to extraneous radiation. It seemed neces- 
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sary now to find building materials for laboratories less 
radio-active than those hitherto employed. 

Prof. Schuster, remarking on the striking experiments on 
the shielding effects of plates of lead held above and below a 
vessel in which a gas was undergoing ionisation, thought that 
a great mass like the earth ought, if the radiation was very 
penetrating and came from every portion of it, to be much 
greater in amount than that coming from the sky, whereas 
these quantities would seem from the experiments to be equal. 
Perhaps the effects observed might be better explicable by sup- 
posing that the lead screens acted by giving out radiations which 
‘annulied the influence of radiation proceeding from the earth. 

Lord Kelvin asked if it was possible that the radio-activity 
of radium salts was to any extent a surface effect. Sir Oliver 
Lodge declared that in the electric theory of matter all matter 
ought to be radio active, and that it might almost be said that 
the burden of the disproof of that theory rested on its oppo- 
nents. He asked, besides, if this radio-activity. of ordinary 
matter might be the cause of fogging of photographic dry 
plates and films which had been kept a long time. 

Prof. ''homson's reply to Lord Kelvin's question. was that 
in the case of uranium the radiations depended on the mass of 
the salt only and not on the extent of its surface. To Prof. 
Schuster he pointed out that unless the radiation from the 
matter of the earth was infinitely penetrative, its amount from 
the whole globe would be no greater than the amount from a 
comparatively thin layer. Again, taking the connection between 
radiation and absorption into account in the case of the atmo- 
sphere, as much radiation could be expected from the body of 
air, in spite of its small density, as from the earth. 

Dr. G. A. Blanc, of Rome, described the results of his 
experiments on the radio activity of the sediments and floating 
matter of the hot springs at Aix-le-Bains. It drew from Prof. 
Elster an account of some of his experiences with matter 
brought up from great depths by springs and volcanoes. There 
was no rule that such substances were always radio-active. 
Prof. J. J. Thomson told how the most highly radio-active 
natural water he had met with was that from the well of a 
certain brewer whose name he had sworn never to divulge ; 
the radio-activity of his water would, this unenterprising brewer 
thought, prove no recommendation for his beer. 

Lord Kelvin then described his plan of a combination of atoms 
and electrons which would have the properties of polonium 
or radium. The combination which he offered to represent 
polonium consisted of two Aepinus atoms in contact with 
positive charges, each 4e, just held together in spite of their 
mutual repulsion by an electrion (charge e) between them. 
This configuration would be one of unstable equilibrium, and 
a small outward displacement of either atom would lead to its 
explosive propulsion away from the other. The electrion 
would remain with one of the atoms and vibrate within it. 
The energy given up in this process is 6¢?/r, a quantity which 
may be very large if r is extremely small; and it is manifested 
in the projection of a-rays and electromagnetic radiation. The 
model proposed by Lord Kelvin for atoms of the radiumty pecon- 
sists of an Aepinus atom with positive charge łe having two elec- 
trions placed at the ends of a diameter. The equilibrium would 
be unstable ; its failure would result in the production, certainly 
of B-rays, and sometimes of a rays. Lord Kelvin admitted that 
these models would lead one to expect a temperature varia- 
tion of the radio-activity of a substance, since the increased 
molecular agitation on heating would inevitably disturb the 
equilibrium positions described. He explained that he pro- 

osed these rough models where statical equilibrium only is 
involved, because he knew of no instance in the whole of 
dynamies, of systems choosing successive stages of stable motion 
such as was proposed by the upholders of the most commonly- 
accepted form of the electronic theory of matter. Regarding 
this theory of the atom and its associated disintegration hypo- 
thesis, its advocates had at first so alarmed him by statements 
that the emission of energy from radium went on *'for ever," 
that he did, at last year's meeting, deny its possibility, and sug- 

ested the existence of an external source of energy. Now that 

e saw he had misunderstood their statements, he abandoned the 
external source in favour of the intra-atomic source of energy. 

Dr. H. A. Wilson read a Paper on “ The Electrical Conduc- 


tivity of Flames." 'The method of experiment consisted of 
introducing two electrodes into the flame, establishing and 
maintaining a potential difference between them, and exploring 
the path of the current through the flame by the aid of a 
movable platinum wire. A very elongated flame-circuit was 
obtained by using a horizontal burner made from a quartz tube 
by making holes in it along a generator. The results obtained 
showed that the potential falls along a flame in much the same 
way as along a vacuum tube; and the agreement with a 
formula given by J. J. Thomson shows that the ionisation per 
unit volume is uniform throughout the flame. 

Dr. O. W. Richardson then read a communication on certain 
electrical properties of hot bodies. The author had previously 
shown that the negative ionisation from hot metals in vacuo 
followed a formula of the type 6 / 0 where 0 is the absolute 
temperature. It is shown in the present Paper that the tem- 
perature variation of the positive leak in vacuo, at tempera- 
tures so low that the falling off with time is not perceptible 
during the course of the experiments, are also represented by 
a formula of the above type, which, therefore, applies to all 
cases of ionisation by hot bodies whether the phenomenon is 
reversible or not. 

An important Paper by Mr. J. H. Jeans on certain improve- 
ments he has introduced into the computation of the size of 
molecules, and giving some striking results, had to be read too 
quickly, and is, besides, too abstruse to be summarised. And 
Mr. Macfarlane Gray's Paper on Dr. Grindley's Experiments 
on Steam in the Light of the Ether Pressure Theory " was 
taken as read. 

In Section G, after the report of the Mersey Tidal Regime 
Committee, and the reading of Sir Hanbury Brown's Paper 
** On the Control of the Nile," Mr. J. H. Wicksteed, President 
of the Institution of Mechanical Engineers, described a 300-ton 
Universal testing machine for fullsized structural members, 
recently built by Messrs. Buckton of Leeds for the French 
Government. It will admit a column or strut 88ft. long by 
3ft. Jin. square or a beam 3ft. 3in. broad, 6ft, 6in. deep and 
20ft. between supports. It will shear a bar of mild steel 
8in. by 22 in. or break a steel wire rope 9in. in circumference. 
It can be quickly adjusted for different sorts of tests or 
different lengths of specimens. 

Prof. O. J. Arnold described tests in which a rapidly 
alternating bending stress was applied to boiler plate steel. 
Working up to speeds of 266 alternations per minute, it was 
found that the number of alternations (counted automatically) 
required to produce fracture varied inversely as the frequency. 
On the lin. boiler plates tested it was found that specimens 
zin. thick cut from the inside gave much lower results than 
those from the outside. This effect persisted in spite of 
various forms of heat treatment, nevertheless no difference in 
the micro-structure could be detected. 

In the discussion, Prof. Barr elicited that the specimens 
were carefully smoothed, so that surface effects could not 
produce the results obtained. Dr. Glazebrook doubted 
whether any such actions took p'ace in practice, and stated 
that he was having some tests made on different lines. Prof. 
Hopkinson thought that the application of pure tensile and 
compressive stresses would be more instructive than a bending 
stress, in which only a small portion of each section underwent 
the maximum stress; while Mr. Wicksteed considered the 
large difference found between the two sides of the same 
boiler plate the most interesting and useful point. Mr. Maccall 
mentioned the Owens College machine, which produces pure 
tension and compression at speeds up to 2,000 alternations per 
minute. Figures from it partly corroborate Prof. Arnold’s 
results, even for stresses below the static yield stress. The 
President alluded to the great importance of this subject in 
connection with such cases as railway axles, especially where 
there were any sharp corners. 

Mr. R. A. Hadfield described the alloys discovered by 
Dr. Heusler, which, though composed of the non-magnetic 
metals copper, manganese and aluminium, possessed consider- 
able magnetic powers. The best results with a given 
percentage of manganese are obtained when the percentage of 
aluminium is roughly one-half that of the manganese—1.c., 
with one atom of aluminium to one of manganese. An alloy 
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exhibited contained 60 per cent. copper, 26 per cent. man- 
ganese and 14 per cent. aluminium, and was magnetically nearly 
equal to cast iron. Unfortunately, it is very brittle and all 
attempts to draw or forge it have failed. 

In discussion it was mentioned that non-magnetic alloys con- 
taining as much as 88 per cent. iron had been produced and 
that a certain amount. of aluminium increases the magnetisa- 
bility of iron. Dr. Glazebrook asked whether cooling curves 
had been taken and suggested that manganese may be magnetic 
at exceedingly low temperatures and that the copper and 
aluminium alloyed with it may raise the temperature at which 
the magnetism disappears., In reply to the President, Mr. Had- 
field said that adding iron to this alloy would give it the 
characters of a manganese steel and, therefore, make it non- 
magnetic. This implies, paradoxically enough, that iron may be 
added toamagnetic metal so as to abolish its magnetic properties. 

In the afternoon Prof. Poynting gave an address of a 
popular character on “ Radiation in the Solar System.” He 
defined the radiation he meant to speak about as the stream 
of energy which passes continuously from the sun with the 
velocity of light, and proceeded to explain Stefan’s law that 
the radiation from a black body varies directly as the fourth 
power of its absolute temperature. He showed how, 
mainly from this law, the temperature of the sun had been 
estimated as 6,250°C. (absolute), and computed the tempera- 
tures a small black body would assume if placed in space at 
the distances of the respective planets. The temperature of 
the planets have thus been calculated to be: Mercury 196°C., 
Venus 79°C., Earth 17°C., Mars — 38°C. Then he turned to the 
ee effects of radiation, and applied the theory to show 

ow extremely small particles are expelled from the solar 
system by the preponderance of the radiational repulsion over 
gravitational attraction, while larger free particles, say 
0-Olem., across, have their orbital motion so affected that in the 
course of time they fall into the sun. 

Prof. Windt, of Utrecht, described the method by which he 
succeeded in demonstrating diffraction of Róntgen rays. He 
showed lantern-slides of the radiographs from which he deduced 
the wave-length of the rays. Meanwhile, in a neighbouring 
quadrangle Major Baden-Powell showed to an interested crowd 
a variety of aero-plane experiments. 


Wednesday, August 24th. 


Although, as a rule, the last day has only a thin attendance, 
there was a large number of Papers down for reading in 
Section A. Prof. Fleming read the first, on “ Electric Waves 
along Spiral Wires, and on an Appliance for Measuring the 
Length of the Waves used in Wireless Telegraphy.” Prof. 
Fleming's modification of Seibt’s‘ex periment has been described 
before in these columns, but this morning he introduced the 
novelty of locating the nodes and loops of potential along the 
helix by means of a neon “vacuum tube." The remarkable glow 
of these tubes enabled him to give a brilliant demonstration in 
broad daylight. As will be remembered, Prof. Fleming sets 
the helix into electrical vibration by dielectric coupling with 
an independent oscillator circuit whose spark-gap is fed by an 
induction coil. The wave-length of the oscillator's vibration 
can, therefore, be measured by isolating a complete wave on the 
helix by means of a sliding earthed saddle, using a neon tube 
as indicator. The capacity and inductance of the oscillator 
are known by previous measurements. Thus the inductance 
of an odd coil of wire can be determined by inserting it in the 
oscillator circuit, and observing its effect on the wave-length 
isolated, as described above, on the helix. Inductances as small 
as that of a yard of wire arranged as a few loose turns can 
thus be measured with certainty. 

Mr. Field’s Paper on eddy current losses in the lead-sheaths 
of three phase cables announces the law that these losses go up 
as the sixth power of the diameter. This large rate of increase 
soon imposes a limit on the size of cable practicable. The law 
requires some modification if the skin-effect is taken into account. 
Again, in three-core cables, and with cores of circular cross- 
section, proper construction can reduce the external field so as 
to render its effects small, but then there is considerable eddy- 
current loss along the centre of the core. Thus, in any case, 
an early limit is set upon the size of cables. 
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Prof. Knott then read a Paper, entitled “Magnetic and 
Electric Properties of Nickel at High Temperatures.” He has 
found that by using nickel foil instead of the nickel wire 
usually employed in similar researches hitherto, that the 
alteration of resistance by magnetisation is perceptible in low 
fields. He turned this to account in studying the effect of 
temperature variation on the increase of resistance due to 
magnetisation. He found that at a temperature of 340°C. 
nickel becomes non-magnetic, and the resistance unalterable 
by magnetic force. Before falling to zero, however, the 
change of resistance in a given field undergoes a sudden tem- 
porary increase. It is noteworthy that the susceptibility of 
nickel vanishes through heating sooner in low that in high fields. 

Prof. Barrett and Mr. Hadfield gave a communication 
describing the results of their measurements of the thermal 
conductivity of a series of iron alloys. Manganese-iron, 
nickel-iron and tungsten-iron series were examined, besides 
two nickel-manganese-iron alloys. They found that in every 
case the thermal conductivity varies along a series exactly as 
does the electrical conductivity. Thus the highest resistance 
metal known, a nickel-manganese-iron of percentage propor- 
tions 5, 25, 70 has also lowest thermal conductivity. Hence, 
from the known rule for electrical conductivity, we get for 
thermal conductivity the parallel statement: The alloying with 
iron of a metal of greater atomic mass reduces the thermal 
conductivity. 

In Section G two electrical Papers were read, one by Mr. 
H. Darwin on “ An Electric Temperature Alarm," the other 
by Prof. E. Wilson describing the effect of exposure to London 
atmosphere on various aluminium alloys. Prof. Wilson's Paper 
is given on another page. The remaining two electrical Papers 
were taken as read. .One was by Mr. William Cramp, on “ A 
New Method of Testing Alternating Current Motors by Con- 
tinuous Current"; the other was by Mr. Killingworth Hedges 
on “The Action of Lightning Strokes on Buildings“; both 
these Papers will appear in a future issue. 


BOARD OF, TRADE REPORTS ON LIVE RAIL 
ACCIDENTS. | 


Three reports on live rail accidents have recently been 


issued by the Board of Trade. The first of these is by Major 
Druitt, and relates to the death of Patrick Flood, which 


occurred at Formby, on the Lancashire and Yorkshire Rail- 


way on June 9th. In this case Flood, while trespassing on the 
railway, came in contact with the live rail and was killed by 
the shock. Another man, Mathews, who was with the 
deceased, also received a bad shock and burns, but recovered. 
The report continues :— 


The evidence available is simple and is to the effect that the fireman 
of & shunting engine, by name J. Rigby, employed in the sidings of the 
poser station at Formby, about half a mile south of Formby station, 

eard a shout at about 3:20 p.m. on the day in question, and looking 
towards the line saw two men lying across the live rail about 40yds. to 
50yds. away from him. He told his driver, F. Evans, who was alongside 
the engine, who at once ran across to the power station 40yds. or so 
away to tell the attendants. Rigby at once ran to the men but did not 
touch them. Evans, on reaching the power station, at once told the switch- 
board attendant that some men were on the live rail, and Mr. O’Brien, the 
resident electrical engineer at the station, who was in the engine room, on 
hearing the report at once had the current cut off and ran out to where 
the men were lying. He immediately lifted both clear of the line, and with 
his assistants tried to restore them by means of artificial respiration 
with the result that Mathews came round, but Flood was dead. Evans, 
the driver of the engine, states that it was two minutes at the outside 
from the time Rigby told him of the men being on the rail to the time the 
current was cut off, so this was done and the men were removed from 
contact with the live rail with as little delay as possible after the occur- 
rence. Flood appears to have received a more severe shock than Mathews 
owing to his boots being so worn out that if he stepped on to the live rail, 
as he probably did, he would be practically barefooted, and as it had 
been raining heavily just previously, all the conditions were favourable 
for a very bad shock, and it is very probable that he was killed 
instantaneously on stepping on to the live rail. The men had not 
been noticed previously to their being seen on the rails, but it is 
supposed that they got over the fence just opposite the power 
station, and were crossing the line to go to it. It will be seen that 
this occurrence was entirely due to the men being trespassers on 
the railway. The nearest public level crossings for foot-passengers are 
245yds. north of the point where the men were found, and 452yds. south 


| of that point respectively. There is also a private footpath for the River 


THE ELECTRICIAN, AUGUST 26, 1904. 


763 


Alt Commissioners 105yds. south of this pone There are notice boards 
at all level crossings pointing out the ger to trespassers from the 
electrification of the line in addition to ‘‘ Beware of Train " notices. The 
new electrification notices have also been put up on the side of the line 
at places where people might be liable to trespass, such as alongside golf 
courses. The line is well fenced, the fencing near Formby power station 
consists of posts and five rails, the top rail being 4ft Sin. to 5ft. above 
ground level. Speaking generally, the company have protected the 
power rail wherever the public or company’s servants (other than 
5 have any occasion to be on business or duty along the 
whole of the line worked electrically. At the sides of bridge girders, 
in stations and alongside sidings, signal boxes, &c., protection has been 
given by either single or double boarding, the total length provided being 
10 miles of double boarding and 63 miles of single boarding out of a total 
length of single line of 47 miles. At level crossings the power rail ends 
6ft. away on either side, and the current is carried under the wood 
decking by cables, and the ends of the power rails are protected by 
double boarding for a length of about 10ft. With regard to the protec- 
tion of platelayers engaged, the gang I saw at work at Formby had the lower 
part of their shovel handles (i. e., where the iron straps of the shovel 
are fastened to the handle) protected by insulating material, and I was 
told by the men that this protccted them from shock if they accidentally 
touched the power rail with their shovels when packing the sleepers. 
The beaters have no metal work likely to come in contact with a man's 
hands when using them. Special precautions are, of course, taken for 
the protection of the men employed on the upkeep of the power rail, &c. 
The provision of the protecting boards, especially the inside one between 
the power and running rails, makes the work of packing the sleepers 
more difficult, as it is just under the running rail that packing is most 
required, and anything making that difficult is undesirable from a plate- 
layers point of view. The upkeep of the protective boarding will also 
require much attention, as the clearance between the shoe and the board- 
ing must necessarily be small, and the latter will be liable to get out of 
place from the action of rain and sun; any contact between the two might 
easily result in a serious derailment. As far as experience goes at pre- 
sent, it does not appear neceesary to provide boarding for the live rail for 
the whole length of the line in order to protect the men employed in 
working the traffic, repairing the line, &c., or the passengers. 


The second report is by Lieut.-Col. P. G. von Donop, and 
relates to a fatal accident which occurred to porter Joseph 
Innes at Manors station, on the North-Eastern Railway, on 
June 13th. On the above-mentioned day, about 12:15 p.m., 
porter Innes was found lying dead on the line close to the 
down end of Manors railway station. He was found in the 
six-foot way between the up and down Tynemouth lines, and 
he was lying on his face parallel to thesc lines. The back of 
his head was in contact with the live rail of the up Tynemouth 
line and his face was touching the point rods which pass under 


the lines at this spot. Life was quite extinct at the time he 
was found. 


The two live rails alongside the up and down main lines at the down 
end of the station are protected in the following way :—On each side of 
these rails is fixed a wood guard about 3in. distant from the rail, and 
extending to a height of 2in. above the upper surface of it. This guard- 
ing will, to a great extent, prevent the possibility of a person coming into 
contact with the live rail, whilst it does not interefere with the action of 
the shoe. The live rails alongside the up and down Tynemouth lines 
are similarly protected, but only to a very small extent, and at the point 
where Innes’ body was found there was no guarding at all. The company’s 
explanation of this difference is that there is a much larger necessary 
traffic of company’s employés between the passenger station and the 
goods station across the main lines than there is between the passenger 
station and the granary across the Tynemouth lines. Porter Innes, to 
whom this accident occurred, was employed working a capstan at the 
granary. The main entrance to the granary is, it may be mentioned, 
from the road on the south side of it, quite clear from the lines. 


In his evidence Mr. C. H. Morz, consulting engineer to the 


North-Eastern Railway Co, said with regard to protecting the 
third rail :— 


One special point which is receiving attention at the present moment is 
the width between boards. It is obvious on looking at the protection 
itself that it is more efficient the narrower the distance between the 
boards, but this involves very careful consideration as to the variation 
and position of the shoe under working conditions. My own opinion, is 
that the road will be more difficult to keep in order the more protection 
there is. Probably, so far as working on the road is concerned, tempo- 
rary guards or rubber mats or insulated tools would be of more use than 
guard planks. In fact, the permanent way men consider it most 
desirable that protection should. be made removable, and if it was 
made removable and were removed in the case of working on the 
line it would, of course, be of no use as protection to those par- 
ticular men. Broadly, the two distinctive types of protection are a 
type supported from the sleeper and a type supported from the 
rail. The difficulty in regard to the type supported from the rail 
is that in wet weather the woodwork becomes more or less of a con- 
ductor, and any iron work certainly takes the potential off the rail as the 
result of surface leakage and the thorough soaking of all timber with 
water. The difficulty in regard to the type supported from the sleeper is 
that unless metal is used to support the timber it is difficult to make it 
sufficiently rigid, that it interferes more with the upkeep of the permanent 


way, and if metal is used for supporting the timber that it brings the 
metal parts into close proximity to the third-rail itself. We have kept 
in mind throughout the design of the whole work a minimum clearance 
of 6in. from the rail to any metal parts in contact with earth, and we 
should certainly consider it dangerous to encroach upon this minimum 
distance. I do not think that protection could be done for less than 
£200 per mile of single track ; this provides double guarding. In the 
present electrification scheme there is not less than 82 miles of single track. 


In drawing his conclusions from the evidence, Lieut.-Col. 
von Donop formed the opinion that the spot at which the 
accident occurred being one at which the company’s servants 
habitually. cross the line, it was essential that precautions 
should be taken to guard them from danger arising from the 
live rail, and it is to be regretted that the live rails of the 


Tynemouth branch had not been guarded similarly to those of 
the main line. 


It is satisfactory, however, to hear, as stated by Mr. H. A. Watson, the 
general superintendent, in his evidence, that orders have been given for 
double guarding to be provided for these lines at this spot forthwith, and 
that at the same time experiments are in progress as to the best form of 
guarding to be provided. Mr. Watson further states that his company 
are in consultation with their servants as to what other portions of the 
electrified Jine call for similar precautions, and that at all such places it 
will be provided forthwith. Special rules have also been issued to their 
servants in connection with the electrified lines; and for the protection of 
their permanent way men, indisrubber gloves and mats have been freely 
issued. The steps now being taken by the company are, I conside-, satis- 
factory, and should undoubtedly tend to lessen the liability cf their 
servants coming in contact with the live rail. At stations there is always 
a possibility of the company’s servants having to cross the lines, and also 
a danger of the public accidently getting on to them. I consider, there. 
fore, that guarding should be provided to all live rails where they pass 
through stations, and the company’s attention is, therefore, drawn to the 
advisability of carrying out this further precaution. 


The third report, which has also been drawn up by Lieut.-Col- 
von Donop, relates to the circumstances in which a boy named 
Jonas Whitehead met with his death on June 29th, when tres- 
passing on the North-Eastern Railway, near St. Peter's station. 


About 5:9 p.m. on the above-mentioned day Whitehead was found lying 
across the line about 50yds. on the down side of St. Peter's station, and 
there appears to be no doubt that his death was caused by his having come 
into contact with the live rails used in connection with electric traction 
on this railway. There are on the down side of the station some sidings 
where shunting is carried on, and for the protection of the company's 
employés engaged in the work the live rails &t this point have been pro- 
tected by double wooden guards, but these guards cease on the down side 
of the station, a short distance from the spot where this accident occurred. 
There is, algo, about 250yds. on the down side of the spot where White- 
head's body was found a footpath level-crossing. At this crossing the 
live rails are broken, the current being carried across by a buried cable, 
and tbe ends of the live rail on each side of the crossing are well guarded 
by double boarding. But between the sidings near the station and the 
level-crossing the live rails are not garded in any way, and it was on 
this portion of the line that the accident occurred. The line is enclosed 
on each side by a substantial stone wall, varying in height from 3ft. to 
8ft., and running alongside the south side of the south wall is a footpath 
which is apparently much used. There is a subway under the line almost 
immediately under the spot where the accident occurred. It is under- 
stood that there is not a public right of way through this subway, but 
it is stated that it is, nevertheless, considerably used by the publio. 
A boy named George Cooper Lowery was with the deceased, Jonas White- 
head, at the time the accident took place, and he gives very clear evidence 
as to the circumstances under which it occurred. Whitehead was in 
front, and Lowery thinks that he tried to jump the first live rail—viz., 
that of the up line, but that he tripped on it and fell, falling apparently 
across the two live rails. His body was in that position when he was 
found a few minutes later by the company’s servants, and though steps 
were taken to endeavour to restore animation, it was ineffectual, and a 
doctor who shortly afterwards arrived on the scene pronounced him to be 
dead. The doctor states that death had been caused by the electrical 
current. The deceased had at the time of the accident no shoes or 
stockings on. 

The point at which the boys climbed over the wall was identified by 
Lowery; the wall is at that point 5ft. in height, and thera were 
very distinct footmarks on it showing that access to the railway is 
frequently obtained at that point. There were similar marks, too, on 
the wall on the north side of the line, where Lowery states that they would 
have climbed over that wall also. It is evident, therefore, from these 
marks that, in spite of there being a subway, trespassers do frequently 
cross the line at this point, and this view is confirmed by the evidence of 
Mr. Morley, the station master at St. Peter's, who states that people, and 
especially boys, frequently do so. Iam not prepared, at the present time 
at all events, to recommend the Board of Trade to call upon railway 
companies to guard their live rails continuously. Guarding should not be 
necessary as far as the permanent way men are concerned, and it undoub- 
tedly considerably interferes with them in the performance of their duties. 
But at all stations, sidings, signal boxes and such places where shunters, 


porters,signalmen and other employésof the company may have tocross the 


lines in the execution of their duties protection should certainly be provided 
and the public should also be efficiently protected at stations and leveleross- 


ings. In this case the live rails adjoining the sidings at the down end of 
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St. Peter's station were already guarded for the protection of the shunters, 


Petavel’s rising and falling curves with explosive mixtures with 


and at the level crossing 300yds. on the down side of the station, adequate about one volume of gas to six volumes of air. It is quite apparent 


steps had been taken, as described above, for the protection of the public 
using the crossing, But between the sidings and the level crossing there 
are no circumstances connected with the line which, in my opinion, call 
for the provision of guarding, either as far as the public or the company’s 
employés are concerned. Considering, however, that the spot at which 
this accident occurred is one at which trespass appears to have been for 
some time past very common, I consider that under the altered conditions 
of the line some steps should be taken by the company to prevent access 
being so easily gained to their lines. Similar steps should also be taken 
at any other spots on the lines where trespass iscommon. I would also 
recommend that the guarding of the live rails be continued throughout 
the whole length of St, Peter's station, which, it was noted, is not the case 
at present. 


Mr. A. P. Trotter, electrical adviser to the Board of Trade, 
has signified his concurrence with all the above reports. 


FLAME TEMPERATURES IN INTERNAL COM- 
BUSTION MOTORS.* 


BY DUGALD CLERK. 


Had we lived in an atmosphere of much greater density, it is pro- 
bable that the internal combustion motor would have developed on 
very different lines from those actually followed. Assuming an 
atmosphere of double the present density, say 801b. pressure absolute 
per square inch instead of 15, for given flame temperatures the 
explosion pressures would have been double, and the non-compres- 
sion engine of Lenoir would have been much more successful ; 

erhaps, also, the schemes of the earlier English inventors, such as 
Brown (1826), to produce a gas engine using vacuum and condenser 
like the steam engine, would have been crowned with success. Had 
we lived in a very dense atmosphere, say of the order of 70 existing 
atmospheres, there can be little doubt the compression combustion 
motor would not have appeared at all, because it would not have been 
really needed, The explosion pressures to be dealt with would have 
been so great that the necessity would have arisen for reducing 
pressure instead of increasing it. This is very well shown by some 
most interesting explosion experiments recently made by Mr. J. 
Petavel, of Victoria University, with gas and air mixtures previously 
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thut a gas engine constructor existing in a world having an atmo- 
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sphere 70 times as dense as our own would be dealing with 
explosion pressures of up to 5 tons per square inch at ordinary 
atmospheric pressure instead of the modest 100lb. per square inch, 
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which is the limit of pressure obtained from ordinary gaseous 
explosions without compression at present. It is interesting to 
follow to some extent the effect of such changed conditions as these. 
It has long been assumed by gas engine designers that the heat 
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compressed over 70 atmospheres and then ignited. These mixtures 
produced pressures of the order of 4 to 5 tons per square inch. 

Figs. l and 2 are prepared from photographie diagrams which 
Mr. Petavel has been good enough to send me. They show Mr. 


1 read before the Cambridge meeting of the British Association, 


loss to the enclosing walls of an explosion chamber does not 
increase in proportion to the increase of pressure or density of the 
gaseous mixture before explosion. No accurate measurements. 
however, appear to have been made under rigidly determined con- 
ditions until some experiments, also by Mr. Petavel, upon the loss 
of heat to atmospheres of different densities from incandescent 
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metallic wires kept at constant temperatures. Mr. Petavel finds 
(what gas engine people long believed) that the loss of heat increases 
relatively slowly with increase of density. Roughly, his figures 
appear to prove that, with an atmosphere of 100 density, the loss to 
the walls increases only six times that of the loss at unit density. 
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Stockport Engine, cylinder 90in. diameter by 27in. stroke. Speed, 182 revs. 
per min. I. H. P., 141. At Musker & Co.'s (Ltd.), Liverpool, using Wilson pro- 
ucer gas. 


bility of securing equality of expansion of the metal parts in contact 
with the hot flame, it is interesting to consider what could be done 
by reducing cylinder dimensions and increasing mean pressures 
within a given cylinder. It becomes interesting, in fact, to consider 
whether there is no way of working at artificially enhanced atmo- 
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Premier Gas Engine at Winnington, two cylinders. Cylinders, 28jin. diameter 
by 30in. stroke. Air-scavengiug cylinder, 43jin. diameter. Average speed, 198 
revs. per min. Working with Mond gas. Pistons and exhaust valves watered. 
Diagram taken from engine by Mr. Humphrey in Author's presence. 


Fres, 4. 


This, of course, means that, if a gas engine could be operated in an 
atmosphere of double density, using exactly the same temperatures, 
the heat loss would not by any means be doubled. "With the same 
temperatures, therefore, gas engines under such conditions would 
be more economical at the high- pressure atmosphere than at the low. 
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spheric pressures, because it is obvious that such enhanced atmo- 
spheric pressures permit of great flame temperature reductions without 
requiring reduced maximum or mean pressures. With an atmo- 
sphere of double the existing density it is obvious that in a given 
engine mean pressures may be doubled, or, if desirable, mean pres- 
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en on July 15, 1904, with temporary load on dynamo. Diagrams handed to Author by Mr. Westgarth. 
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Something of this kind has been experienced by gas-engine con- 
structors where engines have been operated at high mountain levels. 
Such engines usually experience not only loss of total power, but 
also some loss of heat efficiency. | 

In view of certain difficulties which are experienced, especially in 
large gas engines of considerable cylinder dimensions, due to impossi- 


sures may be kept of the same value and flame temperatures reduced 
—that is, engines may be made much more powerfulfor a given 
cylinder diameter, and cylinder losses may be greatly reduced, not 
only by increased density, but by reduced temperatures capable of 
giving the desired pressures. l 

In small engines high temperatures may be used with compara- 
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tive impunity, and, accordingly, we find with both coal-gas and 
petrol engines flame temperatures in the cylinder as high as 1,800°C. 
to 1,900 C. With larger coal-gas engines operating without water- 
cooled pistons and exhaust valves lower temperatures become impera- 
tive, and, accordingly, we find in such engines the maximum 
temperature reduced to 1,500°C., or a little under. Nearly all 
makers have been forced to recognise the necessity of reducing 
flame temperature with unwatered pistons and exhaust valves where 
the cylinders are of dimensions of the order of even 18in. diameter. 
In coal-gas engines, accordingly, the gas and air passages are so set 
as to produce a sufficiently dilute mixture to prevent the tempera- 
ture rising unduly. In engines using producer gases of various 
kinds, the temperature is naturally somewhat lower than with coal 
gas, so that special dilution is not so much required. This is 
also true of the very large engines using blast furnace gas. In 
such engines, where the main constituent of the gas used is car- 
bonic oxide, the flame temperature possible is not high, mainly 
because of the slow-burning nature of the carbonic oxide and the 
small heat value per cubic foot of the mixture of blast-furnace gas 
and air. To study the question, I have calculated out from a 
number of recent diagrams the flame temperatures attained in 
standard engines of various types under the conditions found by the 
respective makers to give the best economy. 

Fig. 8 shows diagrams taken from engines operating with coal gas 
by well-known makers—Messrs. Crossley, the National Gas Engine 
Co., and an engine built by Messrs. Fielding and Platt and experi- 
mented with by Prof. Burstall. From these diagrams it appears 
that the maximum temperatures range from 1,500°C. to over 1,900°C. 
Fig. 4 shows similar diagrams taken from engines using producer 
gas obtained from Dowson, Wilson, and Mond producers. Fig. 5 
shows a series of diagrams taken from a very interesting tandem 
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too, in this experiment had to be opened a little earlier to prevent 
the exhaust gases passing up the over-run ports. With this engine 
I am able to study the effect of adding an air charge to a charge 
drawn into the cylinder without altering the amount, of gas 
drawn in. 

Two diagrams are shown at Fig. 6. One diagram shows the 
ordinary diagram such as the engine gives without added air. It 
is not quite as good, however, as the usual diagram obtained from 
this type and size of engine, as the alterations have slightly impaired 
the efficiency. The thermal efficiency, however, calculated from 
the indic&tUr, is 27-7 per cent. The usual results obtained from this 
engine show a thermal efficiency of 28:7 per cent. The other dia- 
gram with added air shows clearly the increase of efficiency due to 
dropping the temperature. The addition of air here increases the 
thermal efficiency of 27-7 to 84:4, while the temperature falls from 
about 1,700deg. to 1,200deg. The real improvement effected by the 
addition of air is better taken as compared with 28'7, the ordinary 
efficiency, rather than 297-7. A substantial improvement, however, 
is here shown—about 20 per cent on the diagram. In this par- 
ticular experiment, the brake power with added air is, of course, 
considerably increased ; but as the compressing pump was attached 
in an entirely experimental way, the results of the brake tests made 
during the experiments are not of much interest. 

Another set of experiments were made on this engine, in which 
the additional atmosphere was supplied without a separate pump 
by means of the exhaust gases passing from the engine itself. In 
this experiment the same engine was used with the annulus and 
ring of ports at the front end of the cylinder, but here the piston 
valve was so operated in conjunction with the exhaust valve that 
the exhaust gases under pressure from the cylinder were allowed to 
pass through the front ports by way of a cooled pipe to a reservoir, 


Diagram with added Air. 


ud Comp. Press. 190. 
Max. „ 666. 
M 110. 


Mean x 
! 


Lbs. per sq in. 


Gas per I. H. P. hour, 132 cubic ft. Thermal Bfficiency, u, per cent. 


Fic. 6.—AvERAGE Diacrams FROM lOrN. BT 18in. NATIONAL ENGINE. 


double-cylinder double-acting engine erected by Mesars. Richard- 
sons, Westgarth & Co. at ieee ene at the works of 
Mesars. Cochrane & Co., Middlesbrough. The temperatures on one 
of these diagrams have been taken out. In the producer. gas dia- 
grams the temperatures, it will be observed, vary from 1, 800deg. to 
1,650deg. The blast-furnace gas diagram shows as a maximum 
temperature 1,400°C. In, all the low-temperature diagrams it will 
be observed that the mean pressure obtained is somewhat low— 
70lb. per square inch, or under. Two years ago it appeared to me 
possible to reduce the maximum temperatures to 1, 200 C., or some- 
thing near that figure, While maintaining a mean pressure only 
heretofore possible with high temperatures. My idea was to increase 
the atmospheric pressure artificially, in order to work under con- 
ditions which would permit of any desired mean pressure without 
requiring a corresponding flame temperature. For this purpose 1 
experimented with two engines one of Tin. diameter cylinder by 
15in. stroke and the other 10in. cylinder by 18in. stroke. 

The 10in. by 18in. engine arranged for these experiments is one 
of the ordinary four-cycle type operated with coal gas. At the outer 
end of the stroke the piston over-runs a number of ports placed all 
round the cylinder, leading into an annular space which is carefully 
water-jacketed. Two sets of experiments were made with this 
engine. In one set an additional charge of air was used to increase 
the pressure within the cylinder after the ordinary charging stroke 
was complete. The air was compressed by means of a pump 
driven by belt from the flywheel of the engine. This air was passed 
into & reservoir, and the reservoir was connected to the annulus in 
front of the engine cylinder by a pipe. A piston valve was provided 
operated from the engine-valve shaft, which valve opened at & 
proper time to fill up the annulus. This annulus was thus filled 
with air when desired at a determined pressure. ‘The valve actions 
were so arranged that when the piston over-ran the ports, just com- 
pleting its charging or suction stroke, air was discharged into the 
cylinder by way of the ring of ports so as to fill up the cylinder to 
nearly the pressure in the reservoir, during the time the piston was 
crossing the ports in completing its out stroke and closing the ports 
in beginning its return stroke. The suction valve of the engine had 
to be closed a little earlier than usualto prevent the added charge of 
air from blowing back into the supply pipe. The exhaust valve, 


and the opening of the ordinary exhaust valve was adjusted to 
discharge into the reservoir exactly the amount of exhaust required 
to give the desired exhaust pressure. At the end of the suction 
stroke, before the out end ports are over-run, the piston valve opens 
to the cold end of the reservoir, and shuts off communication to the 
hot pipe. Cooled exhaust products thus fill the ring, and, dis- 
charging into the cylinder, bring the pressure up to the artificial 
atmosphere desired. 
(To be concluded.) 
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Prevention of Wasteful Internal Ourrents in Squirrel-cage 
Rotors.—With the ordinary type of squirrel-cage winding, the 
slightest inequality of air-gap at different points on the periphery 
causes poles of similar sign to have unequal strengths, and 
this sets up wasteful currents flowing from rotor bars under 
the strong poles to those under weaker poles of the same sign. 
Even if the current is not actually reversed under the weaker 
poles there is sure to be considerable overloading of certain 
bars and a corresponding underloading of others. In order to 
avoid this trouble, M. Osnos has recently taken out a patent 
for the use of split short-circuiting rings. Instead of solid rings 
short-circuiting the whole of the rotor bars at each end, he 
splits one or both of the rings peripherally into as many parts 
as there are pairs of poles, and these different parts are kept 
insulated from one another. In this way, whilst leaving the 
ordinary action (which depends practically on the effect of 
neighbouring north and south poles only) unaffected, idle 
currents are entirely prevented at the instants when the lines 
of fracture of the rings lie midway between two WR and are 
much reduced when the lines of fracture lie parallel to the pole 
axles and also at all intermediate points of the revolution. It 
is claimed that the idle current losses are in this way reduced 
to one-quarter of their amount with solid rings. 


THE ELECTRICIAN, AUGUST 26, 1904. 


767 


ON THE PARALLEL WORKING OF DELTA AND 
STAR-CONNECTED THREE PHASE-TRANSFORMERS.* 


BY A, E. KENNELLY AND 8. E. WHITING. 


As is well known, there are four ways in which three trans- 
formers may be connected between primary and secondary three- 
phase mains. These ways are indicated in Figs. 1, 2, 8 and 4. They 
may be severally described as the AA, AY, YY and YA ways. 

It is evident that, for the A4 and the YY methods of connection 
only (Figs. 1 and 8) is the ratio of transformation of each trans- 


FIG. I.—4 A CONNECTIONS AND VOLTAGE DIACRAMS. 
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ric. 2.—À Y CONNECTIONS AND VOLTAGE DIAGRAMS. 
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FIC. 3.—Y Y CONNECTIONS AND VOLTAGE DIACA2AMS. 


former the same as the ratio of transformation of the system, or as 
the ratio of the turns in the secondary and primary windings. For 
the AY method of Fig. 2, the ratio of transformation is y 8 or 1:782 
times the ratio of secondary to primary turns, while in the YA method 
of Fig. 4 the ratio of transformation is 1/ 4/8, or 0°5774 times the 
ratio of secondary to primary turns. Consequent y. special ratios 
of secondary to primary turns are needed in AY or YA transformers, 
in order to produce standard transformation ratios, or working 
voltages between secondary and primary mains. In practice, 
AY and Ya transformers are seldom used on this account. 


* From the Electrical World of New York. 


Where two or more such groups of transformers have to be opera- 
ted in parallel between the same sets of high-tension and low- 
tension mains, the ratio of transformation in each group must be 
made the same as the primary consideration. It should, however, 
be noted that equality of phase as well as equality of voltage is 
essential to parallel operation. Where the method of connection 
is identical in two groups to be paralleled—4.e., in AA—AA, 
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YY—YY, AY—AY and YA— A associations, no difficulty in 
phasing is encountered. It is not generally known, however, that 
while A4-—YY or AY—YA associations will work in parallel; yet 
AA transformers will not work in parallel with AY 

| yA 


AA 19 99 . LE 99 
Y Y 99 99 99 99 AY 
YY 99 99 99 99 YA 


So that out of the 10 possible associations above enumerated, of the 
four types of transformers represented in Figs. 1, 2, 3 and 4, six 
associations will be capable of operating in parallel, but four will 
not, owing to phase difficulties. 


FIG. 5.—UNWORKABLE ASSOCIATION OF AY TRANSFORMER WITH 
OA SYSTEM 


Since 4 and Y-wound generators ate known to work successfully 
together in parallel, it is sometimes assumed that AA and AY trans- 
formers are also capable of working together in parallel. But in the 
case of g»nerators, a mechanical shitting of the relative positions of 
the two windings with relation to their respective magnetic fields 
is rendered possible as well as necessary, thus permitting of phase 
adjustinent. In the case of AA and AY transformers in parallel, 
this shifting between winding and magnetic field is not mechanically 


A 


b c b 


FIG. 6.—VECTOR DIAGRAMS OF A AND Y SECONDARIES ASSOCIATED © 
WITH SIMILAR PRIMARY À GROUPS. 


possible. Hence, only six out of the 10 possible combinations of Aand Y 
windings in primary and secondary groups are capable of working 
together in parallel. This is an important point to bear in mind, 
because if a AA — AA system of step-down transformers is installed 
as at ABC, A'B'C', in Fig. 5, and an attempt is made to connect 
a AY transformer with the system, as at A'B'C', in order to 
establish a secondary neutral point at O, the last transformer will 
refuse to work in parallel with the others, and the secondary mains 
aa, Yb, c'c” will have to be cut. Any attempt to connect the 
secondary a"b'c' on the secondary system without cutting will 
involve a partial short-circuit between the last transformer A"B'C^ 
and the other transformers. 
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If the four cases of failure to co-operate are analysed, each will 
be found to present the condition shown in Fig. 6 or an equivalent 
condition. Here abc represent the vector triangle of E.M.F.s on 
the secondary mains produced by the 44 transformer. The triangle 
ab'c represents the secondary E.M.F.s of a AY transformer 
operated from the same primary mains as the AA transformer of 
abc. In order to place the second set of vectors oa’, ob, oc’ in 
their proper topographic position, they must be drawn in parallel 
to ca, ab and bc respectively, as shown. This brings the resultant 
vector secondary voltages , b'c', ca’ 80deg. out of phase with 
the corresponding voltages ab, bc and ca of the first group. If, 
now, we attempt to operate the secondary systems in parallel, say 


d 


FIG. 7.— SECONDARY FIC. 8. — SECONDARY FIG. Q — SECONDARY 
VOLTAGE DIAGRAM VOLTAGE DIA- VOLTAGE DIA- 
FOR AA ANDA y AS- GRAM, b' CONNECTED GRAM, b’ CONNECTED 
SOCIATION, b' coN- TO ¢. TO d. 


NECTED To b. 


by first connecting b' with b, we obtain the condition of Fig. 7. If 
any side of the triangle abc represents, say, 100 volts, and likewise 
any side of the triangle ae, then 

The voltage between @’ and a will be 51°76 volts 


” » c „ a » 0176 „ 
» È » € „ d » 5176 „ 
» » C „ a » 1414 » 


The effect is the same as though two similar bipolar three-phase 
generator armatures were placed side by side in the same bipolar 
magnetic field and rotated together after being clamped on the shaft 
at an angle of 80deg. apart. Either armature alone would be capable 
of supplying a three-phase system of mains; but the two armatures 
would not be capableof working in parallel so long asthe 80deg. phase 
difference was maintained. If, for example, in Fig. 6, the points 
abc of the left-hand triangle are connected successively to the 
point b' of the right-hand triangle, the set of cross-voltages is 
a minimum, when, as in Fig. 7, b' is connected to b. When, as in 


NN 


FIG. 10.—CONNECTIONS OF TEST. 


Fig. 8, b' is connected to c, the average cross-voltage is greater; 
while if, as in Fig. 9, ö is connected to a, the set of cross-voltages 
is a maximum. If we take the most favourable case, that of Fig. 7, 
with 5' joined to b, and connect a’ to a,c’ to c, in the attempt to 
parallel the two groups, we create two unbalanced E.M.F.s of 
51:76 volts (for every 100 volts of the secondary system) free to 
produce enormous circulating currents which may be 10 times the 
full-load currents of the windings, & result that evidently prohibits 
parallel operation. 

The above principles were practically tested by the authors in 
the following manner : —A three-phase delta-wound generator was 
motor-driven in such a manner as to produce 100 volts per phase 
at a frequency of about 60 cycles per second. This delta set of 
E.M.F.s was employed to excite a group of three similar trans- 
formers of adjustable transformation ratio. By selecting experi- 
mentally the number of secondary turns in each transformer so as 


to produce approximately 57:74 volts (tapping by inserting an ex- 
ploring needle into the exposed secondary winding) and connecting 
the secondaries in Y, as shown in Fig. 10, two sets of three-phase 
E.M.F.s were obtained, as shown in Fig. 7. One of these was the 
primary set, abc, and the other the secondary set, a b'c, each 
set giving 100 volts per phase. With the vertex, 5', of the secondary 
system, connected to b of the primary system, the arrangement of 
Fig. 7 was produced. The various voltages, cc’, c'a, aa’, ac, were 
all measured and found to agree with the magnitudes indicated in 
Fig. 7, within the limits of observational errors. Again, with b' of 
the secondary system connected to c of the primary system, the 
arrangement of Fig. 8 was produced with the voltages there indicated. 
Finally, with b' of the secondary system connected to a of the 
primary system, the arrangement of Fig. 9 was produced, with the 
voltages there indicated. 


PAPERS AND REPORTS OF ELECTRICAL INTEREST 
READ AT THE BRITISH ASSOCIATION MEET. 
ING AT CAMBRIDGE, AUGUST 7 to 14, 1904. 


Section A.—Mathematics and Physics. 
Address of the President of the Section, Prof. Horace Lamb, F.R.8, 
“The Reaction of the Radiation on a Moving Electron." Prof. M. 
Abraham. 
' On the Relation of Röntgen Rays to Ordinary Light." Prof. Larmor. 


* On Rest Strahlen and the Optical Qualities of Metals.“ Prof. H. 
Rubens. 
* Recent Work of the National Physical Laboratory." Dr. R. T. 


Glazebrook. 
Report of Committee on Electrical Standards. 


Appendix I. 


* On Anomalies of Standard Cells." Mr. F. E. Smith. 

“ On the Effect of Electrical Oscillations in Optically Active Bodies.” 
Prof. W. Voigt. 

* A Correlation between the Electrical Conductivity of Air and the 
Variation of Barometric Pressure." Mr. J. Don. 

„On the Ionisation of the Atmosphere." Prof. A. Schuster. 

“ Radio-activity of the Hot Springs of Aix-les-Bains. Dr. G. A. Blanc. 

„Plan of a Combination of Atoms to have the Properties of Polonium 
and Radium." Lord Kelvin. | 

“ Electrical Insulation in a Vacuum." Lord Kelvin. 

* Electrical Conductivity of Flames." Dr. H. A. Wilson. 

„Electrical Properties of Hot Bodies." Dr. O. W. Richardson. 

“On a Volatile Product of Radium Emanation.“ Mr. W. C. D. 
Whetham. 

“ Electric Waves along Spiral Wires and on an Appliance for Measuring 
the Length of the Waves Used in Wireless Telegraphy.” Prof.J. A. Fleming. 

" Eddy-Current Losses in the Lead Sheaths of Three-Phase Cables." 
Mr. M. B. Field. 

* Magnetic and Electric Properties of Nickel at High Temperatures." 
Prof. C. G. Knott. 

“ On the Electric and Thermal Conductivities of Certain Alloys of 
Iron." Prof. W. F. Barrett and Mr. R. A. Hadfield. 

“ Experiments to Decide Whether the Ether Moves with the Earth or 
not." Prof W. Wien. 

„Note on the Tangential Stress Produced by the Oblique Impact of 
Light on a Surface." Prof. J. H. Poynting. 

„The Kinetic Theory: Determination of the Size of the Molecules.” 
Mr. J. H. Jeans. 

„On the Magnetic Double Refraction of Colloidal Iron Hydrate.” Dr. 
A. D. Denning. 

„A New Apparatus for Producing Magnetic Fields of Force." Prof. 
M. Hartog. l 
5 795 Modification of FitzGerald's Model of the Ether.“ Mr. J. Butler 

urke. 

“ On Dr. Grindley’s Experiments on Steam in the Light of the Ether 
Pressure Theory.“ Mr. J. Macfarlane Gray. 

* On Sunspots and Polar Aurore." Prof. Birkeland. 

„A Probable Cause of the Annual Variation of Magnetic Storms and 
Aurore.” Dr. W. J. S. Lockyer. 

“ Development of the Aero-plane." Major B. Baden-Powell. 

Section G.—Engineering. 


Address of the President of the Section. The Hon. C. A. Parsons. 
" Flame Temperatures in Internal Combustion Motors" Mr. E. 
Dugald Clerk. 
b On the Specific Heats of Gases at High Temperatures. Prof. H. B. 
ixon. 
“ Exhaust Gas Calorimetry.” Prof. B. Hopkinson. 
“ The Effect of Receiver Drop in a Compound Engine.” 
Hayward. 
á oo Steam, Throttling and other Experiments.” Mr. A. H. 
eake. 
“The Use of Electricity on the North-Eastern Railway and on Tyne- 
side.” Messrs. C. H. Merz and W. McLellan. 
* Electricity from Water Power." Mr: A. A. Campbell Swinton. 
" Energy Losses in Magnetising Iron.” Messrs. W. M. Mordey and 
A. G. Hansard, 
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Testing Alternating-current Motors by a Hopkinson Method." Dr. | The Canvasser of the company denied having given a distinct promise 


W. E. Sumpner and Mr. R. W. Weekes. 

“ Distribution of Magnetic Induction in Multipolar Armatures.” Dr. 
W. M. Thornton. 

" Large-bulb Incandescent Lamps as Secondary Standards of Light." 
Prof. J. A. Fleming. 

Some Investigations on the 10 c.p. Harcourt-Pentane Lamp made at 
the National Physical Laboratory." Mr. Clifford Paterson. 

Report of the Mersey Tidal Regime Committee. 

„A Universal Testing Machine of 300 tons for Full-sized Members of 
Structures." Mr. J. H. Wicksteed. 

" The Effect of Rapidly Alternating Stresses on Structural Steels." 
9 . O. Arnold. Ter M 

‘The Production of Magnetic Alloys from Non-magnetic Metals.” Mr. 
R. A. Hadfield. bi i 

“ Experiments Relating to the Effect upon the Mechanical Properties of 
Iron, and Alloys of Iron, produced by Liquid Air Temperatures.” Mr. 
R. A. Hadfield. 

“ An Electric Temperature Alarm.” Mr. H. Darwin. 

‘‘ The Electrical Conductivity of Certain Aluminium Alloys as Affected 
by Exposure to London Atmosphere, and a Note on their Micro-structure.” 
Prof. E. Wilson. 

“ Testing Alternating Motors by Direct Current." Mr. W. Cramp. 

" rhe Action of Lightning Strokes on Buildings.” Mr. Killingworth 

edges. i 

“ Side-slips in Motor Cars; illustrated with a Model.” Messrs. H. 
Darwin and C. V. Burton. 

Section B.—Chemistry. 

„Changes Produced by the 8-rays." Sir William Ramsay. M 

“ Note on the Influence of Radium Radiations on Atmospheric Oxidation 
in presence of Iron." Mr. H. J. H. Fenton. ; 

“ The Change of Conductivity in Solutions during Chemical Reactions.” 
Mr. P. V. Bevan. , 

Methods of Investigating Alloys, illustrated from the Copper-tin 
series.” Messrs. C. T. Heycock and T. H. Neville. 

“ On the Bearing of the Colour Phenomena presented by Radium Com- 
pounds." Mr. W. Ackroyd. 


LEGAL INTELLIGENCE. 


Commercial Thimble-Riggiug." 


At Birkenhead County Court on Saturday Judge Bowen Rowlands, 
K.C., heard a case in which Solomon Michael Van Hinden, of Newington, 
Liverpool, was sued by Messrs. Weston & Co., on a judgment summons 
for £30.2s. 6d. It was elicited in the course of the proceedings that 
defendant was in receipt of £2 per week as manager of his wife's busi- 
ness. Heat one time owned a shop in Newington, but had floated it into 
& company under the style of the S. M. Van Hinden Electrical Co. (Ltd.) 
The capital was £1,000, defendent being appointed one of two directors 
at à salary of £100. On June 10, 1901, his wife was appointed a director, 
aud defendant and his wife had since acted as the board of directors, and 
he had also been secretary. He entered into an agreement with the com- 
pany not to engage in & similar business within 100 miles of Liverpool, 
but in April, 1901, be opened a place in Birkenhead, and carried on busi- 
ness on his own account under the style of the British Louvre. The goods 
at this shop were supplied from the Liverpool shop of which he was 
managing director. Eventually the British Louvre owed the Liverpool ghop 
£515, and this balance was treated as a good asset by the Liverpool company 
in their balance-sheet of 1902. The company then resolved to purchase 
the British Louvre from defendant for £750. An extraordinary meeting 
of the directors was held in February, 1902, defendant and his wife being 
the only persons present. At that meeting it was resolved that, in con- 
sideration of £800 owing by the company, debenture bond No. 1 should 
be issued and filed. At a meeting of the same directors on March 4, 1903, 
it was reported that a writ had been served upon the company at the suit 
of the debenture-holders (defendant and his wife), and a resolution was 
passed appointing a solicitor to consent to judgment in the terms of the 
writ of summons taken out by the said debenture-holders. 

His Honour described the case as one of commercial thimble-rigging," 
and made an order for payment of the amounts claimed by plaintiffs in 
two monthly instalments. Failing payment, defendant to go to prison 
for 28 days. 


National Telephone Co. v. Palmer & Sons. 


On Tuesday at Haverfordwest County Court, before Judge Bishop, 
plaintiffs sought to recover £32. There was a counterclaim by defendants 
for a like amount for breach of contract. The case was one of a number 
of similar actions down for hearing before special juries. The claim was 
for four years’ telephone subscription (from March 14, 1901, to March 13, 
1905). Defendants had, it appeared, signed an agreement to the effect 
that, in retarn for £8 per year, they were to have free access to such 
places as were included in the company's Pembroke telephone exchange 
area, and should also be connected with the trank telephone service. 
The latter was opened up but the line was not taken to any other than 
ee and plaintiffs held that they were under no obligation to 
extend it. 

For defendants it was contended that they were promised connection 
with Milford, Neyland, Pembroke Dock, Pembroke and Tenby, as a result 
of which promise they became subscribers. In the absence of such 
facilities they submitted that the telephone would have been no useto them. 


that other towns would be connected, but said they would be if sufficient 
subscribers were obtained. 

Mr. K. L. PALMER said he was given distinctly to understand that 
exchanges with the other towns were to be established forthwith, other- 
wise he would not have signed the agreement. . 

After hearing the evidence, judgment was given for plaintiffs for £32. 
On the counterclaim (for damages for breach of contract as to trunk 
communication) the judge submitted to the jury the qnestion whether 
the company through their agent agreed to establish exchanges in other 
places, and, if so, what damages had defendants sustained by plaintiffs 
default. The jury answered in the affirmative and awarded £82. A 
question raised by plaintiffs as to the scope of the agency was adjourned 
for consideration, as were the other cases which depended, more or less, 
upon the judge's decision. 

Gradon v. Fleck. 

At Newcastle-on-Tyne County Court on Wednesday, before Judge 
Greenwell, Mr. T. Gradon, jun., electrical engineer, sought to recover 
£25 from Mr. W. C. Fleck, a builder, balance of an account for &n electric 
light installation put in by plaintiff on the Bigg Market premises. 

For plaintiff Mr. MEYNELL stated that defendant was engaged to 
build certain premises in the Bigg Market in 1902, Messrs. Mould & 
Tasker being architects. In January, 1903, the architects asked plaintiff 
to tender for the electric lighting, and his tender (at £55) was accepted. 
Plaintiff did the work, but when he applied for payment the architects 
said they had ordered the work as agents for the builder. A dispute had 
arisen between the builder and the architects about the quality of some of 
the building work. The owner had refused to pay the builder, and the 
architects had declined to certify for more than 90 per cent. of the contract 
price. Plaintiff subsequently received £30 under a oh pre certificate from 
the architects. Their remedy was against Mr. Fleck, under the terms of 
the contract. Plaintiff got his order from the architects, and the latter 
said they acted as agents for Mr. Fleck, Plaintiff submitted that clause 20 
of the contract gave the architects authority to give orders on behalt of 
Mr. Fleck. e 

Mr. A. TASKER (Mould & Tasker, architects) said he asked plaintiff 
to tender for the work and he completed it satisfactorily. All payments 
for sub-contractors were made through the builder. He certified for 
90 per cent. of the money of the contract for work done. His firm refused 
subsequently to act for the owner, and a dispute arose, and 10 per cent. 
of the total contract price had been kept back. Defendant, he believed, 
had not been paid his last 10 per cent. VOS 

Mr. J. W. FRAZER, architeot, gave evidence as to the custom in giving 
certificates under a contract. 

For the defence, it was submitted that the architects never directed 
the defendant to pay anything else but the £30 that had been paid. 
Defendant had paid to plaintiff all the money he had ever received in 
respect of that particular work. It was also argued that the building 
owner was the person liable where a contractor had taken no steps to 
make himself personally liable, or had not made any contract with & 


. Specialist. 


His Honour reserved judgment. 


A Private Electric Railway for American Legislators.— 
According to the Electrical World of New York a novel electric 
railway service is to be established in Washington. The train 
will make frequent and rapid trips through an underground 
passage from the Capitol to the two new office buildings to be con- 
structed for the use of the senators and members of the House 
respectively. On the main basement floor of the building will 
be the terminal station of an up-to-date little electric railway. 
The passenger cars will be open and will resemble the cars of 
roller coasters and scenic railways, although more luxuriously 
upholstered. The little train will go from its station through 
a brilliantly-lighted subway under the south-east lawns of the 
Capitol grounds, and within a very few seconds will halt in 
the sub-basement of the House wing. Here the members will 
disembark to find themselves within easy access of the private 
elevator leading to the floor of the House. As a counterpart 
to the House office building, Congress, in the session just closed 
made provision for the construction of an office building for 
the Senate. The House building is to be located opposite the 
south-east corner of the Capitol grounds, while the Senate 
building will occupy the corresponding square to the north- 
east. When it is completed the subway and electric trans- 
portation facilities provided for the House will be duplicated. 
In addition to the two tunnels leading respectively from the 
House building and Senate wings of the Capitol, the tunnel 
will be PIT across to the east front, so that through trips 
may be made from the Senate building to the House building. 
Amply ventilated, lighted and heated, the interior of the 
tunnel will be of light coloured glazed brick, and all semblance of 
dampness will be done away with by the most modern methods 
of waterproofing. There will be passenger and freight trains 
in operation. 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


An, instructor in electric wiring is also wanted at West Ham 
Municipal Technical Institute for one evening per week for the 
ensuing session. . Particulars from the principal until Sept. 1. See 
advertisement. 


The governing body of the Battersea Polytechnic, London, S.W., 
require the services from September of an assistant lecturer in the 
department of mechanical engineering. Commencing salary £170. 
Particulars from secretary. See also advertisement. 


Richardsons, Westgarth & Co. (Ltd.), Hartlepool Engine Works, 
Hartlepool, require a young man with good technical experience and 
ability for estimating and sales departments. See advertisement. 


A lecturer and demonstrator in physics is required at University 
College, Nottingham. Commencing salary £130, ings by incre- 
ments to £180 per annum. Applications (on forms to be supplied 
by the registrar) by Sept. 20. See advertisement. 


Ilford Electricity committee require a station superintendent for 
their electricity works. Salary £150. Applications to the clerk, 
Mr. John W. Benton, Town Hall, Ilford, by noon Sept 3. See 
advertisement. 


An assistant electrical engineer is required for the public works 
department, Lagos, West Africa. Salary £800 per annum with 
free single quarters. Further particulars are given in an advertise- 
ment. Applications to the Crown Agents for the Colonies, Whitehall- 
gardens, London, S.W., by 81st inst. 


An electrical engineer is required to take entire charge of testing 
Staff, both in and out of works. Applications to Works Manager, 
Crompton & Co., Arc Works, Chelmsford. See advertisement. 


Instrument inspectors are required by Glasgow Corporation tele- 
phone department. Applications to the general manager, Mr. John 
Macfee, 65, Renfield-street, Glasgow. See advertisement. 


Applications are invited for the position of lecturer in electrical 
engineering in the ‘University of Sydney. Salary £500 per annum, 
with permission to carry on a certain amount of consulting practice 
subject to approval of Senate. Further particulars from the Acting 
Agent General for New South Wales (the Earl of Jersey), 9, Victoria- 
street, London, S.W., to whom applications by Sept. 10. 


The Council of the County Borough of West- Ham require a 
lecturer in electrical engineering at the Municipal Technical Institute. 
Salary £200 per annum. Application to principal by noon Sept. 1. 


Willesden District Council are prepared to receive applications for 
the position of resident electrical engineer, to take charge of the 
distribution of electricity within the district. Salary £250 per 
annum. Particulars and forms of application from the consulting 
engineer (Mr. E. T. Ruthven-Murray), electricity office, Salusbury- 
road, Kilburn, London, N.W., to whom applications by Sept. 17. 


The Electric Supply committee of St. Marylebone (London) 
Borough Council invite applications for the position of resident 
engineer and manager of their electricity undertaking. Salary 
£600 per annum. Applications to the town clerk (Mr. James 
Wilson), Town Hall, Marylebone-lane, London, W., by Sept. 5. 


The committee of the City and Guilds of London Institute are 
about to appoint a professor of Mechanical Engineering and Applied 
Mathematics at Finsbury Technical College. Salary £600 per 
annum. Applications to the hon. sec., Gresham College, London, 
E.C., by Sept. 15. 

An assistant lecturer is required in the department of mechanics 
of the Glasgow and West of Scotland Technical College. Salary 
£150 per annum. Applications to Prof. Longbottom by Aug. 31. 

Assistant lecturers in physics and mathematics (salary £139 each) 
are required at the Hartley University College, Southamption. 
Applications to Principal by Sept. 10. 

The Governing Body of the Northampton Institute, St. John 
Street-road, London, E.C., require a chief instructor in mathematics 
(day and evening, part time only). Salary £150 per session. Par- 
ticulars from the principal (Dr. R. Mullineux Walmsley) and applica. 
tions by Aug. 81. 


Mr. R. M. Campbell, M.I.M.E., A.M.LE.E., has been appointed 
works manager to Messrs. C. S. Holls & Co., Lillie Hall, Earls 
Court, S. W., and 28, Brook.street, Bond-street, London, W. Mr. 
Campbell has had an exceptional experience in the construction of 
gas, oil and steam engines, and has been prominently associated 
with the automobile industry since its commencement. He has 
lately been elected a member of the National Standardising 
Committee of the British Association, 

Mr. R. C. Tothill has been appointed canvasser to Exeter 
Corporation electricity department. 


EDUCATIONAL NOTIOES. 


Battersea Polytechnic (London, 8.W.).—The next term com- 
mences on 19th prox. Technical day college courses in mechanical 
and electrical engineering and day and evening courses in prepara- 
tion for London University engineering degree are provided at this 
polytechnic. Prospectus from the secretary. 


Birkbeck College, London.—The new session begins on Monday, 
Oct. 3. There are day and evening classes and systematic courses 
of instruction (lectures and laboratory) for the degrees of Science 
and Engineering of the University of London Further information 
can be obtained from the principal. ii 


Durham College of Science (Newcastle-on-T $ne).—Courses 
are provided at this college for students proceeding to the degrees 
in Science or Letters or the diploma in the Theory and Practice of 
Teaching, and special facilities are offered for the study of agri- 
culture, chemistry, mining, engineering and naval architecture. 
Matriculation and exhibition examinations begin Sept. 26, and 
lectures Oct. 4. Prospectuses from the secretary. 


Glasgow and West of Scotland Technical Oollege.—The next 
session begins on Sept. 27. The diploma of the college is granted 
in civil, mechanical and electrical engineering, mining, naval archi- 
tecture, che:nistry, metallurgy, mathematics and physics, and archi. 
tecture. The courses of study usually extend over three sessions, 
and special courses for individual students are arranged as required. 
The laboratories in the departments of physics, chemistry, metal- 
lurgy, mechanical and electrical engineering are equipped with the 
most approved apparatus. The preliminary examination of candi. 
dates for the diploma begins on Sept. 19. Prospectuses from the 
secretary, 98, Bath-street, Glasgow. 


King's College (London).—The session 1904-5 commences on 
Wednesday, Oct. 5. Evening c!:sses are also held for civil, 
mechanical and electrical engineering workshop practice, metallurgy, 
physics and all science subjects. Prospectuses from the secretary. 


South-Western Polytechnic (Chelsea).—Complete three years’ 
courses of instruction in electrical engineering are given at this 
Polytechnic during both the day and evening. Lectures and in- 
struction in practical work are given in electrical engineering 
(elementary, intermediate and advanced), electrical design. instru- 
ments and lamps, alternating and polyphase currents, electrical 
wiring and fitting, and calculus for engineers. Particulars can be 
obtained from the secretary. : 

University Oollege, Bristol.— The session 1904.5 begins on 
Oct. 4. Lectures on inorganic, organic and advanced chemistry 
will be delivered during the session. The laboratories are fitted 
with all improved means for the study of practical chemistry and 
metallurgy. The laboratory is opened on Monday evening, and 
lectures on inorganic chemistry, at reduced fees, are delivered. Pros- 
pectuses, &c., from the registrar and secretary, Mr. James Rafter. 


University Oollege, London.—The session 1904-5 will begin on 
Oct. 4. Arrangements have been made for post-graduate courses 
and for research work. Prospectuses can be obtained from the 
secretary. 

Victoria University of Manchester.—The engineering drawing 
room and Whitworth engineering laboratory will open on Tuesday, 
Oct. 4, and lectures will commence on Oct. 5. Particulars of the 
course of instruction may be obtained from the registrar. 


Aachen.—A large scheme for the electrical transmission of power 
is proposed to be carried out by the Ruhr Valley Damming Co. 
near Gemund. "Turbine works are to be equipped for the utilisation 
of the water power and the generation of electrical energy for 
transmission at a pressure of 34,000 volts for supply to Aachen and 
district. The order for generators has, we understand, been placed 
with the Lahmeyer Co., and the Siemens-Schuckert Co. has secured 
the contracts for transformers and switchboards. Bare overhead 
conductors will be employed in the transmission. 

Adelaide (8. Australia).—At the meeting of the Adelaide and 
Hindmarsh Tramway Co. last month to approve an agreement for 
the sale of the company's property to the Hindmarsh and Henley 
Beach Tramway Co., the chairman (Mr. C. A. Wyld) complained 
of the policy of the Government, who gave the companies no 
encouragement, and were keeping the matter of electrification in 
abeyance. 

Buenos Ayres.—The Public Works committee have reported 
favourably upon Messrs. Sawyer & Lacaze's project for an electric 
tramway between the centre of the city and the western suburbs. 
The committee, who have been considering the mayor's project for 
municipal electricity works, recommend that tenders be invited for 
erecting and running the works, as they are of opinion that a com- 
pany would manage the undertaking more successfully than the 
municipality. 

Oaerphilly.—On Monday the Council appointed an Electric 
Lighting committee, to whom the selection of an electrical engineer 
was referred. 


THE ELECTRICIAN, AUGUST 26, 1904. 


771 


— — - 


Chile.—In a report on Chile’s trade for the ycar 1902 the figures 
show that the British share of electrical goods imported into that 
country represented an increase of £7,281 over 1901, the totals 
being respectively £11,452 and £4,171. There were also increases 
in scientific instruments and machinery. 


Customs Decisions.— Recent customs decisions of the authorities 
at Johannesburg, Transvaal, fix a 2} per cent. ad val. duty on 
electric accumulators, batteries, dynamos, cables, electric pumps, 
fans, electric motors, transformers, turbines and a large variety of 
machinery imported into the Transvaal. 

Under the new customs tariff for Panama materials for the con- 
struction of telegraphs are admitted free of duty. 


Dundee.—The Council is considering the request of the National 
Telephone Co. to place their telephone cables in the outlying districts 
underground. 

The proposed electric power scheme which is being promoted by 
Mr. G. Balfour for supplying electric energy for power in the Dundee 
district was discussed by the Council last week. It was agreed that 
the report of the city electrical engineer (Mr. H. Richardson) should 
be printed and circulated. 


Blectric Conveyors in Australia.—The Victorian Government 
have voted £11,255 for the purchase and erection of electric wheat 
conveyors at the ports of Geelong and Williamstown. Tenders will 
shortly be invited. 

Electric Driving.—At the meeting of the Brightside Foundry 
Engineering Co., Sheffield, on Wednesday, the chairman (Mr. 
Ambrose Firth) said the directors had decided to adopt electricity 
as motive power, and expressed his opinion that they would save 
money by doing so. 

Electric Light for Retailers.—We have received from time to 
time many pamphlets prepared with a view of popularising the 
electric light, but it is due to Mr. C. Rockley, canvasser and general 
outside representative of the West Ham Corporation Electricity 
Department, to say that a little booklet he has recently issued is 
likely to prove the most effective of all. Mr. Rockley has adopted 
the method of devoting a section of the book to each particular line 
of retail business, and then pointing out the advantages which the 
electric light offers over gas to each individual trader, so that the 
butcher, the hatter, the hosier, the printer, the confectioner, &c., 
are particularly addressed in a manner which effectively appeals to 
them. The booklet is published by Messrs. Jacomb Bros., of Wing- 
field-road, Stratford, London, E., and can be obtained in quantities 
for Ense distribution, for which purpose it is unquestionably well 
suited. 


Electric Tramways in Australia.—Malvern and Prahran (Vic- 
toria) municipalities propose to grant to the Melbourne Tramway 
Co. a concession for 80 years for the construction and working of 
electric tramways. It is proposed that the company pay £100 a 
year, and the concession may be extended to 50 years. 


Gibraltar.—In a report for the year 1908 by the governor (Field- 
Marshal Sir George S. White) the following items of expenditure 
occur :—Direct-current generating plant, £8,000; new cables, 
installations, &c., £2,000 (this item appears twice in the accounts) ; 
electric fans and motors for hiring, £500 ; machinery for workshops 
and motors for the Orange Bastion pumping station, £2,800 ; final 
contribution to Colonial Government towards purchase of electric 
light works, £5,000. | 

Gilüngham.— The income of the electric lighting department for 
the last half-year has exceeded the eatimate by £500. 


Glasgow.—In presenting the accounts of the electricity depart- 
ment at the Corporation meeting last week, the convener of the 
Electricity committee (Bailie Willock) said :— 

The outstanding feature of the past year's accounts was a very satis- 
factory inorease in revenue of £31,185 (244 per cent. over previous year), 
working expenditure having only increased £10,599, or 20°7 per cent. 
Interest and sinking fund showed an increase of £6,182, but the gross 
balance, after meeting all statutory expenditure, was £42,522, compared 
with £23,290. The committee decided to write off depreciation on all 
items in the capital account on the same scale as last year. This depre- 
ciation amounted to £32,180, compared with £29,359. Had there not been 
an unexpected additional sum (£1,305) to be set aside for sinking fund, on 
account of a requirement of the Secretary for Scotland, and an increase of 
£3,122 in taxes over last year, the committee would have been able to 
meet the whole deficit of last year, but, as it was, they had been able to 
meet it to the extent of £10,341, and they had only a small debit balance 
of £3,554 to be carried forward. The number of consumers had increased 
by 2,311, the number of units sold had increased 3,184,631. The consump- 
tion of power consumers had been 2,873,941 units, an increase of 84 per 
cent. The revenue from the latter consumers was £16,508, and it 
was due to them that the works cost per unit sold had been lowered. 
The works costs had decreased nearly wd. per unit sold, while the total 
costs (including depreciation) had fallen to 2:35d., compared with 2:94d. 
last year. The reduction of capital during the 12 years' existence of the 
undertaking had been, by way of depreciation, £123,353, sinking fund 
£66,381. The coal consumption per unit sold showed a decrease. Had 
the consumption been on the same scale as last year, the total amount 
paid for coal would have been £1,100 more. It had been resolved, owing 
to the increased burdens to be borne by next year’s revenue, on account 


of sinking fund being required to be set aside at increased rates, and on 
account of the additional taxes due to a higher valnation of the works 
and to a greater total for depreciation, that the price of current to the 
various classes of consumers should remain unaltered. 

Mr. D. M. STEveNnson complained that the department had obtained its 
surplus by taxing the consumer unnecessarily. They were charging a 
rate sufficiently high to give a big surplus and to write off depreciation at 
a rate quite uncalled for. The electricity department had already a 
sinking fund of £66,000, and they had depreciation written off to the 
amount of £128,000. The Secretary for Scotland had now imposed upon 
them for all futare borrowings a sinking fund rate of 3} per cent., which 
was equal to paying off the debt in 30 years. The committee ought to 
consider whether it was fair to go on accumulating enormous reserves 
and surpluses and charging a rate which was quite unne-essary for 
carrying on the undertaking in a thoroughly sound way. 

Mr. Huan ALEXANDER and Mr. RussE.t also critioised the accounts. The 
latter said that, apart from land and buildings, 75 per cent. of the capital 
expenditure was on machinery or mains. Therefore, apart from the 
sinking fund, he did not think that any commercial undertaking would 
consider a less depreciation than 74 per cent. sufficient. 

Mr. A. Murray held that if they were to increase the sinking fund rate 
from 1 to ond cent. it would be reasonable that the depreciation rate 
should not be quite so heavy. 

The accounts were approved. 


Great Northern & City Railway.—On Monday the arrangemen 
came into force by which season tickets between Great Northern 
suburban stations north of Finsbury Park and the City would also 
be available on the Great Northern and City Electric Railway with- 
out additional charge. Through ordinary tickets will now be issued 
between Great Northern suburban stations and stations on the 
G. N. & C. It is anticipated that this will materially increase the 
traffic receipts of both the G.N. & C. and the City and South London 
Railway. 

Hampstead (London).— The report of the borough electrical 
engineer (Mr. G. H. Cottam) for the year to March last states that 
the electricity department has again beaten all previous records in 
the number of consumers connected during the year (575, against 
544 in the previous year), in the number of 8 c.p. lamps connected 
(82,489, against 29,215) and in the number of units sold (678,586 
against 472,400). 

Works costs show a reduction of 0:16d. per unit, which would have 
been greater but for exceptional expenditure charged to revenue 
account. The cost of coal per unit sold was 0:96d. against 1:09d. in 
1902.3. The total works costs amounted to £21,709, against £18,884, 
an increase of £2,825, and the units sold were 3,278,159 against 
2,592,475, an increase of 685,684. The total costs (excluding interest 
and sinking fund) were 2°13d. per unit sold, against 2:36d., but 
with interest apd. sinking fund the actual total was 3:82d. against 
399d. The income (excepting interest on investments) was £58,051, 
against £17,545. The net surplus was £5,796 against £4,441. The con- 
tribution to the rates was £3,211. 13s. 4d., bringing the total contribution 
to date to £12,888. The whole of the high-tension alternator switchboard 
has been removed and put in the centre of the two blocks of feeder 
panels, at the same time panels for larger machines having been put in. 
The large steam alternator, the delivery of which has been delayed, has 
now been erected, and three separately-fired superheaters (one for 
40,000lb. and two each for 60,000lb. steam per hour) are being 
erected. An order has been placed with Messrs. Belliss & Morcom 
for altering the tandem compound engines to triple-expansion. It 
has been decided to put in next year six thermal storage drams in 
order to increase the steaming capacity and obviate putting in additional 
boilers, To encourage the day load the charges for power have been 
revised. During the year 5,520yds. of distributor, 2,303yds. of feeder, 
696yds. of arc cable and 453yds. of 3-way conduits have been laid; and 
three new sub-stations have been built, making a total of 50 sub-stations 
and two transformer pits. The number of connections per mile of 
distributor has increased to 73, against 63 at March, 1903; 25 motors, 
representing 389 EH. p., have been connected during the year, making 
totals of 38 motors and 431 n.r. Of this total the contractors to the 
Charing Cross, Euston & Hampstead Railway are responsible for 275 n.r. 
Appended to the report are a number of interesting tables and curves. 


Heckmondwike, —The Council have offered their electrical engi- 
neer (Mr. G. H. Carter) an increase of £50 per annum in order to 
induce him to remain at Heckmondwike. Mr. Carter was, it will 
be remembered, recently appointed resident engineer at Acton. 


Huddersfleld.—The question of inviting electric motor manu- 
facturers to appoint agents in Huddersfield is under the consideration 
of the Electricity committee. 


Italy (South).— It is probable that an electric railway may 
shortly be constructed to serve the large plain at the back of Gioia 
Tauro,in Southern Italy. Abundant water power exists in the 
district to generate current for the purpose. 

At Anacapri (1,000ft. above sea level) the associated academies of 
Munich, Vienna, Leipzig and Göttingen, established in October, 
1901, a station for the observation and dispersion of electricity in 
the open air. The station has been placed in the charge of Dr. Vin- 
cenzo Cuomo, who has been provided with delicate and accurate 


apparatus for the measurement of electricity after the Elster and 


The adjustment and capacity of the apparatus was 


Geitel system. 
In 


tested by Dr. Elster before being handed over to Dr. Cuomo. 
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1902 Dr. Cuomo published the first report of his daily observations, 
which, however, have extended over too short a period at present 
to permit of any definite conclusions being reached, but little doubt 
exists that results of great importance will eventually be arrived at. 

Extensive public warehouses are about to be built near the port 
of Salerno, easy of access by land and sea. These buildings are to 
furnished with electric lifts, and are expected to be completed 

y 1906. 

Salerno is still lighted by gas, but a private company has recently 
obtained & concession to supply electric current to private con- 
sumers, and already nearly all the chief residences are lighted 
electrically. The company's concession is to last until the Tusciano 
Electricity Co. is ready to begin operations. The latter company is 
establishing extensive water power works at a fall of the River 
Tusciano into the Alveano. The hydro-electric plant for the works 
is nearly completed, and will be of 5,400 effective horse-power. 
The plant includes five 1,400 H.P. turbine engines. Energy will be 
distributed between Salerno and Torre Annunziata. The towns of 
Nocera, Pagani and others will be lighted electrically as soon as the 
Tusciano Company's supply is available. Besides the water power 
whieh it is proposed to utilise in the present scheme there is a 
further 10,000 R. p. available from the Tusciano fall, and this is to be 
utilised as required. 

In connection with the new railway from Naples to Pompei and 
Ottaiano, which is now under construction (48km, in length), a 
section of the line between Naples and Valle di Pompei is to be 
worked by electricity. It is expected to be ready by Septeinber, 
1905. There is also under consideration the construction of an 
electric tramway line from Salerno to Valle di Pompei (30km. in 
length) to be operated by the Picentino Electrical Co., whose works 
are situate a considerable distance from Salerno. 


Indiarubber.—According to Messrs. Hecht, Levis & Kahn 
(Hamburg), the total world’s production of rubber in 1903.4 
amounted to 61,759 tons, compared with 55,603 in 1902-3. The 
total consumption was 59,666, against 55,276 tons. In Europe 
alone the arrivals were 33,027, compared with 29,268 tons, and the 
deliveries 26,236, against 31,047 tons, while stocks declined from 
3,110 to 2,996 tons. The supplies of Para rubber were 29,800 tons 
in 1902-3 and 30,580 tons in 1903-4. In regard to prices, the highest 
figure for the four years ended 1903 was in Sept. 1900 (4s. 3#d.). 
For 1900-1 the price was 3s. 9}d., 1901 2 2s. 114d., 1902-3 3s. 11d., 
and 1903-4 4s. 11d. in May and June, closing at 4s. 91d. 


Inquest.—On Monday an inquest was held at Marylebone by 
Mr. W. Schroder into the circumstances attending the death of a 
labourer named Saunders, in the employ of the Metropolitan 
Electrice Supply Co., which occurred on 19th inst. 

Mr. Barlow (Messrs. Barlow & Barlow) represented the company. The 
evidence was to the effect that deceased and other men were engaged in 
removing old electric cables and substituting new cables in Marylebone. 
Saunders and a labourer named Hennessy were together in a manhole, 
where a cast-iron pipe had to be cut to admit of the insertion of a new 
joint box. 

Epywarp Pearce, foreman of the gang, said he cautioned the men to be 
careful as the pipe enclosed a live main. Deceased asked him where he 
should cut the pipe, and he told him. The reason for cutting the pipe 
was to put in a new box. Such work was proper work for a labourer to 
do without any supervision. It was customary to cut the pipes whilst 
the electric current was on. Men were not supplied with gloves when 
doing such work, nor were the tools they used protected in any way. 
There were gloves on the spot to be used when paying the cable in. 
Deceased had, doubtless, driven the wedge too far when striking it with 
the hammer, and it penetrated the cable and touched the live conductor. 
The cable was insulated. He had never known a similar accident, 
al hough the same kind of work was done daily. 

JoHN Hennessy, the deceased’s fellow-labourer, said deceased was at 
work cutting the pipe in the usual way, and to do sohe used an iron 
chisel, after which he placed in a bursting wedge. He struck the 
wedge twice with a hammer and the second time called out Oh!” 
and fell back against witness and rebounded on to the pipe. Witness 
received a slight shock. He had never known a wedge to go into the 
cable before. Deceased used the wedge in an upright position instead of 
on the slant. 

Dr. F. W. Srunats, who made an autopsy, ascribed death to syncope 
consequent on electric shock, 

Mr. J. W. Drew, superintendent of mains to the company, stated that 
since the occurrence it had been decided to include hole-boring and 
wedge-inserting in the category of dangerous operations, and instructions 
had been issued that the men engaged in this work must wear rubber 
gloves. The voltage of the cable was 500 volts. 

A verdict of accidental death was returned. 


Keighley.—On Wednesday the Council decided to apply for a 
provisional order authorising the construction of electric tramways 
in High.street and Bridge-street, to provide an alternative route 
through the centre of the borough. 


Kidderminster and District Tramways.—Dewdley Corpora- 
tion have decided to raise no objection to the Kidderminster & 
District Electric Light & Traction Co.’s application for an exten- 
sion of two years in which to construct the Kidderminster-Bewdley 


electric line, provided the company give an undertaking that the 
tramway shall be constructed within the two years. 


Leeds.—The Corporation electric tramway system will shortly be 


extended to the Woodhouse Hill district of Hunslet. 


Light Railways.—The Board of Trade have confirmed the 
Cheltenham and District Light Railway (Extension No. 8) Order, 
authorising the construction of an additional line and the abandon- 
ment of part of another authorised line; also the Maidstone and 
Faversham Junction Light Railway (Extension of Time) Order. 


London Couaty Council Tramways.—Rapid progress is being 
made with the construetion of an extension of the electric tram- 
ways along Tooting Broadway and thence westward by way of 
Defoe-road, Garratt-lane and South-street to a junction at Wands- 
worth with the present horse tramways from Westminster and the 
Hop Exchange (Southwark.street). 'lhe conversion of the latter 
routes to electric traction will be commenced as soon as the necessary 
street widenings can be completed. 


Lytham.—5t. Anne's-on-Sea Council have informed the District 
Council that they are prepared to give a supply of electricity in the 
district, and a conference between the representatives of both autho- 
rities 18 to be held to discuss terms. 


Mansfleld.— For the first nine months (to March 31) the gross 
profit on the electricity department was £825. After providing for 
oe r sinking fund (£1,784. 3s. 6d.) there was a deficiency of 

59. 8s. 9d. 


Municipal Trading. Liverpool Corporation will submit a resolu- 
tion at the forthcoming meeting of the Association of Chambers of 
Commerce at Manchester that 

It is most desirable that action should be taken to induce the Govern- 
ment to consider the necessity for the adoption of the recommendations 
of the Joint Select committee of the House of Lords and the House of 
Commons on municipal trading. 


New South Wales Tramways.—The revenue of the Govern- 
ment tramways department for the year ended June was £809,985, 
compared with £752,084, and the expenditure £078,625, against 
£654,165 in the previous year. j 


Newcastle-on-Tyne.—The lamp inspector (Mr. Geo. Lamb) has 
reported that 180 arc lamps will be required to light certain addi- 
tional thoroughfares at a total cost of £2,250 (at £19. 10s. per lamp) 
per annum, including electric energy, ordinary maintenance charges, 
interest and redemption of capital expenditure. The total payment 
in respect to the existing 200 lamps was £3,100 per annum, and if 
the Trainways committee reduce the price from £15. 10s. to £12. 10s. 
per lamp per annum, a saving of £600 per annum on these 200 lamps 
will be effected, giving a total of £4,750 per annum for electric 
lighting by 380 arc lamps. 

On 'l'uesday afternoon, at the special invitation of the chairman 
(Alderman Haxter Ellis) and the members of the Tramways 
committee, a nnmber of members of the City Council made a survey 
of a portion of their municipal tramway system and an inspection 
of the power station, the new car-sheds, &c. Among the additions 
made to the plant since the last survey were a new 8,000 R. p. triple- 
expansion engine at the power station (direct-coupled to a Westing- 
house direct-current generator), new car-sheds at Wingrove, and 
new lines from Byker to Welbeck-road and Church-street, Walker. 


Persona].—Mr. J. Clifton Robinson, managing director of the 
London United Tramways (Ltd), has been placed on the Commission 
of the Peace for the County of Middlesex. 


Pitlochry.—The residents are endeavouring to obtain the con- 
sent of the trustees of Mr. G. F. Barbour, of Bonskeid, to use the 
water power available at the Falls of Tummel for the generation of 
electric energy. Messrs. Middleton und Townsend have already 
reported favourably on the scheine. 


Plymouth.—An inquiry was held last week into the application 
of the Council to borrow £20,000 for the extension of the Plymouth 
electricity undertaking and £4,462 for their refuse destructor. 

The usual statistics were supplied by the town clerk (Mr. J. H. EIL Is), 
who said that their last Act exempted their electricity loans from the 
scope of the Public Health Acts. "The electric lighting loan was required 
to purchase machinery and cables to meet the increasing demand for 
current. The electricity undertaking had made steady and satisfactory 
progress. The works were opened in September, 1899, with a plant 
capacity of 12,000 8 c.p. lamps. They were extended in 1901, the capacity 
then being 25,000 8 c.p., and again in 1902.3 to a capacity of 47,000 lights. 
The whole of the money they had sanction to borrow had been expended 
or was being expended, and they had now an application for 1,804 lamps 
which they were unableto satisfy. They had been running for three years 
at a profit, and their reserve and depreciation fund was £3,550. ‘They 
had never charged a shilling to the rates in connection with the electricity 
undertaking. Strictly and legally they ought to have done so, but that 
matter had now been put right. The present loan was part of £48,000 
required on the electrical undertaking, and would carry them on for two 
years at the present rate of progress. 

Mr. E. G. OxELL (the borough electrical engineer) supplied technical 
details. In the year to March, 1904, they had connected nearly 7,000 
8 c.p. lamps, which was twice their margin. 
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Pontypridd.—The Council have decided to obtain a report upon 
the relative advantages of leasing or working the tramways. 


Portsmouth.—The report of the general manager of the Cor- 
poration tramways (Mr. W. R. Spaven) for the year ended March 81 
states that the total revenue was £94,174. Os. 9d., and after deduct- 
ing tolls paid to Portsdown & Horndean Light Railway Co., tne net 
revenue is £92,916. 18s. 6d., an increase of £8,966. 16s. 6d. over the 
previous year. 

Working expenses were £43,426. 14s. 4d., and after paying interest and 
sinking fund (£33,461. 12s. 8d.) the balance was £16,028. lls. 6d. ‘The 
average receipts per car-mile have dropped from 12:37d. to 12:19d. 
18,204,426 passengers, or 1,848,734 more than the previous year were 
carried. The system of bonuses to motormen has had the effect of 
reducing the compensation paid to 0:04d. per mile, against 0:12d. per mile 
in the previous year. In the half-year ended September, 1903, 99 out of 
104, and in the March half-year 90 out of 101 men earned the bonus. 
The capital expended totals £634,405. 14s., an in?rease of £14,253. 11s. 9d. 
for the vear. 

The Corporation are recommended to increase the salary of 
the electrical superintendent (Mr. W. S. Foale) from £300 to 
£400 per annum. 


Rathmines (co. Dublin).— The accounts of the electricity depart- 
ment for the year ended March last show total capital expenditure 
£84,898. 1s. 9d., an increase of £10,631. 13s. 1d. 

The year's revenue was £7,466.158.; working expenses were £3,898.03.3d., 
leaving gross profit £3,468. 14s. 9d. Sinking fund required £1,767. 12s., 
and interest £2,513. 4s. 4d., making the debit balance £477, 2s. 8d. 
592,910 units were generated, of which 275,435 were supplied to public 
lamps uh 236,326 to private consumers, The maximum supply demanded 
was 299kw. 


Ra vensthorpe.— The Council are considering a proposal made 
by Mr. W. B. Woodhouse, engineer to the Yorkshire Electric Power 
Co., for supplying electricity in bulk in the district. 


Rome.—<A scheme, prepared by Signor Ascenzi, for utilising the 
water power of the Tiber in the generation of electric energy has 
been approved by the Minister of Public Works, but the consent of 
the Rome Municipal Council has not yet been obtained. It is stated 
that 10,500 H. P. could be utilised. 


Soothi)l Nether (Yorks.)—The Council are considering an offer 
by the Yorkshire Electric Power Co. to supply electric current in 
bulk at 17d. per unit for public lighting, and to supply current for 
power and lighting to private consumers at low rates. 


Sydney (N.8.W.)—On the 8th ult. the supply of current from 
the new municipal electricity works was inaugurated. The con- 
sulting engineers for the scheme were Messrs. Preece & Cardew, 
the resident engineer being Mr. T. Rooke. 

The generating station is at Pyrmont and the contractors were :—Dick, 
Kerr & Co., generating plant (boilers, engines and dynamos), £49,072 ; 
W. T. Henley's Telegraph Works Co., cables, £39,949 ; Stewart & Co., 
buildings, &c., £25,944 ; C. Richards, chimney stack, £2,800; Scrutton 
& Co., structural steel work, £10,499 ; Clyde Engineering Co., arc lamps, 
lamp pillars, &c., £10,399. Minor contracts for sub-stations, &c., brought 
the total amount of the original contracts to £141,152, and in addition 
£47,000 was expended on purchase of land, preliminary expenses, &c. 
A supplemental contract of the value of £23,000 for additional plant has 
been let to Messrs. Dick, Kerr & Co., making a total expenditure of 
£206,000. The capacity of the original plant was 2,280kw., and at 
present the customers (actual or prospective) required the equivalent of 
about 50,000 8 c.p. lamps. As there are 343 public are lamps and a 
probable good demand for current for power, further extensions of the 
plant will have to made in the near future. 


The Assuan Reservoir.—Sir William Willcocks, K.C.M.G., 
M.Inst.C.E., recently delivered a lecture at Cairo on the subject of 
the new Assuán Reservoir and Lake Meeris. The lecture has been 
prepared for publication and is issued by Messrs. E. & F. N. Spon, 
London. A full and particular description, accompanied by a 
number of maps, plans, «c., is given of this important undertaking, 
and those who take an interest in the development of' Egypt 
under British direction will find much instructicn in this work. 

Tube Bailway for New York.—The new tube underground 
electric railway between the city and Harlem (8 miles in length) 
will shortly be opened for traffic. 

Uruguay.—The “ Review of the River Plate" says the electrifica- 
tionof the Montevideo tramways will probably be commenced shortly. 

Village Lighting.—Linlithgow County Council have formally 
approved the contract for the electric lighting of the villages of 
Broxburn and Uphall, and have decided to raise a loan of £3,000 for 
the purpose. 

West Hartlepool.—Recently the borough electrical engineer 
(Mr. H. F. Friederichs) found it necessary to counteract the effects 
of exaggerated statements made by representatives of the gas 
interest in this town by preparing and issuing pamphlets which put 
before tradesmen and other ratepayers in a clear and concise 
manner the various advantages of electricity for power and lighting. 

Electrical energy is supplied at West Hartlepool for power on a sliding 
scale, varying from 2d. per unit when less than 150 units per horse-power 
installed per quarter are consumed to 1}d. when 300 units are con- 


sumed. At present there are 95 motors varying from } H.P. to 60 H. . 
connected to the mains, making a total of 556 fl. P., and since the start of 
electricity supply in 1901 not a single motor has been discarded for any 
other system of power. From the table in the pamphlet we find that 
these motors are used for a great variety of purposes. In the pamphlet 
devoted to lighting the economy and other advantages of electric over 
other methods of illumination are clearly set out. 

Copies of the pamphlet can be obtained by station engineers and 
managers from Mr. Friederichs. 

Wisbech.—The Council have formally retained Messrs. Robert 
Hammond & Son as consulting electrical engineers in connection 
with the proposed municipal electricity scheme. An inquiry will 
shortly be held into the application for sanction to borrow £25,000 
for the works. 

Workhouse Lighting.—The Local Government Board have 
approved plans for the electric lighting of the Wolstanton and 
Burslem workhouse. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Council of the County Borough of West Ham invite tenders 
for the reconstruction of certain existing horse tramways of a route 
length of about 3 miles 8 fur. double track. Plans, &c., may be 
inspected at the office of the consulting engineer, Mr. J. E. Waller, 
M.Inst.C.E. (Messrs. Kincaid, Waller, Manville & Dawson), 29, 
Great George-street, Westminster, from whom copies of specification 
may be obtained. Tenders to the town clerk (Mr. Fred. E. Hilleary), 
Town Hall, West Ham, by 4 p.m. Sept. 7. An advertisement con. 
tains further particulars. 

Swansea Corporation invite tenders for supply and delivery of 
two negative tramway boosters. Copies of specification, &c., from 
the borough electrical engineer (Mr. C. A. L. Prusmann, M. I. E. E.). 
Strand, Swansea. Tenders to the town clerk (Mr. Jno. Thomas) 
by noon Sept. 7. See also an advertisement. | 


Edmonton District Council are desirous of entering into an 
arrangement with & company for the exercise of their powers under 
their provisional order. Particulars and forms of tender after 
Bist inst. of the clerk (Mr. W. F. Payne), Town Hall, Edmonton, 
to whom tenders by noon Sept. 27. See also advertisement. 


Hove Corporation invite tenders for the supply, delivery and 
laying in the parish of Aldrington of low-tension vulcanised bitumen, 
dialite or leadless paper cables, conduits, boxes, meters, &c. 
Tenders to town clerk (Mr. H. Endacott), Town Hall, Hote, by 
6 p.m. of 30th inst. 

Tenders are invited by the Postmaster-General until noon of 
Sept. 26 for the supply of Swedish, Norwegian, Finland or Russian 
red fir telegraph poles. Forms of tender from the controller of 
stores (Mr. S. C. Hooley), Stores Department, G.P.O., 17-19, 
Bedford-street, London, W.C. | 

Torquay Town Council invite tenders for the erection ofa chimney 
shaft (260ft. high) at their new proposed electric light and power 
station. Tenders to the town clerk before noon Sept. 12. 

Worksop District Council invite tenders for underground cables. 
Tenders to the clerk (Mr. George H. Featherston) by Aug. 29. 


Ilford Council require tenders by Sept. 12 for extensions of 
electricity station buildings. l he 

Tenders are invited by the Director-General of Posts and Tele- 
graphs, Madrid, for the supply of 25,000 porcelain telegraph insu- 
lators (No. 1 Spanish type). Full particulars are given in the 
“ Madrid Gazette for Aug. 19. Tenders have to be in by Sept. 16. 

The Municipal Council of The Hague require tenders by Sept. 22 
for 8,000 to 9,000 tons ot steel rails, rail bonds, &c., for their electric 
tramways. Conditions, &c., on payment of 1s. 3d., from the 
Gemeente Werf, The Hague, Holland. 


TENDERS RBOBIVED AND ACOEPTED. 


Among the orders for condensing plant received during 1904 by 
the Mirrlees Watson Co., Glasgow, are & number from municipal 
electric lighting and tramway departments, electricity supply com- 
panies, &c., including :— 

Bradford (repeat), Bristol, Cardiff, Kilmarnock, Leeds, Northampton, 
Whitby and Willesden Municipal Electricity Departments; Clyde Valley 
Electric Light Co., Folkestone Electricity Co., Madeira Electric Light 
Co.; the Egyptian Government, &c. 

The following tenders were received for the electric lighting 
installation (including mains, power supply, &c., in iron barrel) at 
the Free Schools, Bell-lane, London, E.C. The work was carried 
out to the specifications of the consulting engineers, Messrs. Owen 
Lucas & Pyke, the architect being Mr. E. R. Robson. 

Leo Sunderland & Co. (accepted) Hampton & Sons ...... £1,709 0 


£1,498 10 | Smith, Walker & Co..... 1,706 10 
Drake & Gorham ...... 1,814 10 | Belshaw & Co. ........ 1,070 11 
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Dartford District Council have accepted the following tenders :— 

Reason Mfg. Co., electricity meters (1 and 2 amperes £l. 10s., 5 
amperes £2. 4s. each) and demand indicators (electrolytic type £1. 8s. 6d., 
magnetic £1); W. T. Burbey & Co., house service boxes (15-ampere 
2-wire 78. 6d., 15-ampere 3. wire 11s.); Western Electric Co., for house 
service cable and accessories. 

The Buenos Ayres Grand National Tramways Co. have placed 
an order with the General Electric Co. (N.Y.), through the South 
American General Electric Supply Co., for 100 electric car equip- 
ments, each consisting of two 40 H.P. motors, with controllers, 
trolleys, &c. | 

Brighton Corporation have placed an order with the British West- 
inghouse Co. for circulating water pipes for Southwick power station 
at £550. 

Salford Corporation have accepted the tender of the British West- 
inghouse Co. for the supply of electrical and mechanical tramcar 
appliances. 


The tender of the local eleetrie lighting company for public 
lighting in High Wycombe has been accepted by the Council at £18 
a year each for 12 arcs and £8 each for 279 Nernst J ampere lamps. 


Heckmondwike Council have placed an order with E. Green & 
Son for additions to the economiser at the electricity works. 


BUSINESS NOTICES. 


Messrs. Reunert & Lenz having given up the agency for Parsons’ 
turbo-electric machinery, Messrs. C. A. Parsons & Co. have opened 
an office in Johannesburg, at Howard-buildings, corner Loveday and 
Main-streets, for the transaction of South African business, Mr. 
James Golder is resident engineer for the firm, who have already 
about 12 sets of turbo-generators in the country, ranging from 
50kw. to 1,000kw., and hope to secure a share of the many orders 
that are likely to be placed for electric machinery in connection 
with the development of the gold mining industry in South Africa. 


Mr. F. C. Gibbons, M. I. E. E., who was for many years one of the 
managing directors of Browett, Lindley & Co. (Ltd.), Patricroft, 
Manchester, but who severed his connection with the firm about a 
year ago in order to join Messrs. John Howden & Co., has now 
returned, and will in future be sole managing director. 

Messrs. J. Lockhead and J. P. Rhodes (trading as the Hudders- 
field Electric Co.), Vance's-bnildings, Cloth Hall-street, Huddersfield, 
have dissolved partnership. Debts by Mr. J. P. Rhodes. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


Statutory meetings were held ón Tuesday of the creditors and 
shareholders in the liquidation of Shippey Bros. (Ltd.), electrical 
engineers, &c., 14, King-street, London, E C. 

The official receiver (Mr. H. Brougham) reported that the company was 
formed December, 1887, capital £30,000, to acquire from Mr. A, Shippey 
the business of Shippey Brothers, with the plant, machinery, stock and 
certain patent rights. The purchase price was £8,000 in cash and shares, 
and in March, 1888, the company acquired, for £5,000 in shares, the 
interest of two ladies in certain other patents. In 1901 an arrangement 
was made with the Motor Traction Co. to finance Shippey Bros. (Ltd.) in 
consideration of receiving a p qud of the profits. That arrangement 
lasted for about 18 months, and would have to be carefully investigated. 
The unsecured debts were £3,238, against assets valued at £1,838, the 
total number of shares issued being £12,060. The company had apparently 
traded at a loss throughout. i 

In the bankruptcy of J. W. Hunter and A. Clapham (trading as 
Yorkshire Motor Car & Electrical Engineering Co.), 101, Kirk- 
stall-road, Leeds, the first meeting of creditors will take place on 
29th inst., at 22, Park-row, Leeds, and the public examination on 
Sept. 18 at Leeds County Court. 


G. W. Warner and A. P. Bowen (trading as Warner & Co.), elec- 
tricians, &c., 12, Holbein-place, Sloane-square, London, S.W., have 
been adjudicated bankrupt. 

A meeting of the Single- Wire Multiple Telephone Signal Co. (Ltd.) 
will be held at Electra House, Finsbury Pavement, London, E.C., 
on Sept. 26 to receive an account of the winding-up. 


Sale by Tender.—Messrs. Wheatley Kirk, Price & Co. have been 
instructed by the receiver of H. Sutton & Co., Ltd. (in liquidation) 
to sell by tender the whole of the stock upon the premises, 8, The 
Exchange, Muswell Hill, London, N., consisting of brass, copper and 
hammered iron electric light fittings, arc and incandescent lamps, 
flexible wire, telephones, &c. Catalogues and forms of tender from 
the auctioneers, 46, Watling-street, London, E.C., or Albert-chambers, 
Albert-square, Manchester. Additional particulars are given in an 
advertisement. 


Sale by Auction.—Messrs. Percy Huddleston & Co. will sell by 
auction at 16, Long Millgate, Manchester, on Thursday next, at 
noon, without reserve, the stock of an electrical engineer, including 
dynamos, motors, cable and wire, switches, lamps, fittings, &c. 
Catalogues from the auctioneers, 72, Finsbury-payement, E.C. See 
also advertisement. 


Plant for Sale.—A small electric lighting plant suitable for a 
hotel or small works (including a 6 H.P. Otto gas engine, Taunton 
dynamo, &c.) is advertised for sale by Messrs. Blane and Riding, C.A., 
80, Birley-street, Blackpool. 

Mr. W. J. Crampton, 78, Queen Victoria-street, London, E.C., 
has for sale three electric motors. See advertisement. 


Contractors’ Plant.— Messrs. A. C. Wells & Co., of 102-104, 
Midland-road, St. Pancras, London, have for many years been 
engaged in supplying hand-power plant for various classes of work, 
and one of the most popular of their more recent introductions is a 
hand-power compressor with hand paint holder, as shown in the 
accompanying illustration (Fig. 1). This compressor is arranged to 
be worked by young unskilled labour, and is particularly handy, 
simple and cheap for use in places where it is not possible to con- 
nect up to power and where the painting plant required must be 
portable and light. The pump is surrounded by an outer chamber 
which forms an air reservoir, and oscillates upon the wheel centres. 
The operator, standing on the platform shown, keeps the machine 
steady when working. It is claimed that this simple plant will 
paint at a speed of from 1 to 14 sq. yds. per minute. This piece 
of apparatus is not, however, suitable for lime washing, or where 
painting work is extensive or continuous. For these classes of work 
Messrs. Wells & Co. can supply suitable appliances, of which par- 
ticulars will be supplied on request. Fig. 2 shows a patented oil- 
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Fie. 1.—Hanp-worKED AIR COMPRESSOR 
AND PORTABLE PAINTER. 


gas lamp designed to meet the requirements of a simple and cheap 
light, which cannot be blown out by the wind. In tramway, rail- 
way and general contracting operations these lamps are found to 
be invaluable. The burners used in these lamps are similar to 
those employed on the oil-gas generating lamps supplied by this 
firm: The oil tank measures only 10in. by Tin., holding 13 gallons, 
supplying a 200 c.p. light for about six hours. The full catalogue 
of this firm’s goods contains particulars of many other items of 
interest to contractors and erectors of engineering plant. 


Catalogues, &c.— Messrs. Drake & Gorham, 66, Victoria-street, 
Westminster, S. W., have ready anew Nernstlampcatalogue. This firm 
are authorised licensees and agents for supplying these lamps to the 
trade, and such supplies can be obtained either from Victoria-street 
or from the branch offices at 47, Spring-gardens, Manchester, and 
Baltic Chambers, Wellington-street, Glasgow. Messrs..Drake & 
Gorham stock and supply all replacements and spares required for 
Nernst lamps and the accessories used in their installation, includ- 
ing patent suspensions, spring half-hood reflectors, ceiling fittings, 
water-tight fittings, shades, &c. 


The General Electric Co.'s ** Progress Sheet for August illus- 
trates and describes a new type of Stanley measuring instrument 
called the Aperiodic," which has been designed “to meet require- 
ments where absolutely deadbeat instruments are a necessity." 
Another addition has been made to the large range of Freezor 
fans. This is a portable fan supplied in two sizes, 12in. and 16in., with 
a current consumption of 55 and 110 watts respectively. A form of 
" Quadrant" tumbler switch is also illustrated, with a detachable 
key or lever, for use where switches are likely to be tampered with. 
The General Electric Co. announce that they are now making oval 
tube ** Union " conduit in three sizes, both close joint and brazed. 


A pamphlet relating to the Brooke's Positive Flow ” hot-water 
system of heating buildings is issued by Messrs, Holden & Brooke, 
of West Gorton. This system is designed to provide a forced 
(positive) circulation of hot water at low pressure at an efficient and 
wholesome temperature, and at the same time to place the amount 
of heat supplied to each radiator under absolute control. It is 
claimed that the system ensures silent working and flexibility in the 
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control of temperature throughout the service with a minimum of 
attention, maximum of reliability and economy in space required 
for the apparatus. 


This is an age of showy advertisement tablets, and among the 
firms who are conspicuous in this class of advertising is the Simplex 
Steel Conduit Co., who have just prepared a. bold trade showcard on 
metal rollers, illustrating a comprehensive assortment of the com- 
pany’s fittings, of which the accompanying figure is a reduced print. 
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The sheet is mounted on linen, and forms a serviceable and attrac- 
‘tive showcurd, which the trade can obtain, we understand, on 
application to the company at either the Birmingham, London or 
Manchester branches. 


Royce Limited, Manet ha ve ready a new dynamo and motor 
catalogue illustrating and describing the latest types of Royce 
machines, and giving tabulated information regarding outputs and 
speeds at various voltages. 


A new list of Miniature " arc lamps is about to be issued to the 
trade by the Union Electric Co., 151, Queen Victoria-street, London, 
E.C. Tt is claimed for these lamps that, although small, they 
embody all the good qualities of the company's larger forms of arc 
lamp, the mechanism alone being designed on a smaller scale. 
These lamps are suitable for many classes of interior and exterior 


illumination, and some of the lamps are provided with double- 


enclosures to comply with rules enforced by some of the fire 
insurance conipanies. 

A new price list of fusible cutouts and fuses, fuse blocks, &c., is 
published by the British Thomson-Houston Co. 

The Dermatine Co. of Neate-street, Camberwell, London, S.E., 
have a new price list ready of Dermatine" valves. The list con- 
tains a specially written article on pumping and condenser plant, 
and the application of valves, whether flexible or hard, to resist 
steam and oil. 


The Electric & Ordnance Accessories Co., Stellite Works, 
Cheston-road, Aston, Birmingham, have ready an effective coloured 
poster advertising“ Stellite ” S.D. telephones. Telephone installers 
will find the card a business-bringer, and should apply to the com- 
pany for a copy, which will be sent post free. 


A well-illustrated catalogue of ships’ telephones, watertight loud- 
speaking telephones and accessories is issued by Messrs. Alfred 
Graham & Co., of 4, Great Winchester-street, London, E.C. The 
goods listed are manufactured at the company’s works, Peckham- 
park-road, and Culmore-road, London, S.E. A large range of 
instruments for a variety of uses is described. 


A series of three pamphlets (Nos. 169, 170 and 171) are issued by 
the British Thomson-Houston Co., dealing respectively with single- 
phase induction motors, electrically-operated cranes and B.T..H. 
meridian lamp. Illustrations and particulars are given in each case, 


and some fine examples of electrically-operated cranes are shown in 
list No. 170. 


The British Aluminium Co., 9, Victoria-street, Westminster, 
London, S. W., have ready a number of new sheet price lists of 
aluminium goods. 


Messrs. John Davis & Son, All Saints Works, Derby, have 
recently issued a pamphlet illustrating and describing the various 
coal cutters which they gupply. 


Exports of Blectrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Aug. 17 to 28, with the ports 
of destination :— 

Africa—Alexandria, £1,000 ; Cape Town, £650; Durban, £1,398; East 
London, £1,028 ; Port Elizabeth, £201. Argentina—Buenos Ayres, £161 
and 116 tons tramway material. Australasia Adelaide, £272; Auckland, 
£262; Fremantle, £121; Melbourne, £82; Obago, £76; Perth, £586 ; 
Sydney, £712; Wanganui, £55; Wellington, £75. Belgium—Antwerp, 
£275. Burma Rangoon, £22. Ceylon—Colombo, £58. China—Shanghai, 
£481. Cochin China—Saigon, £88. Germany—Cologne, £35 ; Hamburg, 
£89. Holland—Amsterdam, £90; Hong Kong, £436 (including £233 
telegraph material). India—Bombay, £159 (including £138 telegraph 
material); Calcutta, £1,892; Madras, £218. Japan.—Tokyo, £5,856 
(including £367 telegraph material) ; Yokohama, £46.. Portugal. — 
Lisbon, £65 (telegraph instruments) Seychelles, £65 (telegraph appa- 
ratus). Siam.—Bangkok, £100. Straits Settlements—Penang, £21; 
Singapore, £19. Sweden—Gothenburg, £9. United States—New York, 
£20. Total £16,169, against £10,514 in the corresponding week last year 
(Aug. 19 to 25). 


PATENT RECORD. 


— — 
The following List of Applications for Patents and Specifications published 
has been compiled. for this ournal by MESSRS. MEWBURN, ELLIS AND rare 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 
Nore.— The undermentioncd Applications are not open to public inspection 
until after acceptanceof Complete Specification. The names within pare 
are those of communicators of inventions. When Complete iiic 
accompanies application, an asterisk isa, 
Unless otherwise stated, the application is made in London. 


June 10, 1904. 
15,107 ELECTRIC & ORDNANCE ACCESSORIES Co. and R. F. HALL. Birming- 
Switch mechanism for use with intercommunication tele- 
phone instruments. 

13,158 A. Gimrzr, Plastic composition suitable for insulating material. 

13, 160 B.T..H. Co. (G.E. Co., U.S.). Driving of machine tools. 

13, 161 E. A. CaroLaAN (G.E. Co., U.S.). Filamen's for incandescent lamps. 

13, 169 H. Lea. Electric light fittings: y 

13, 170 C. Hursmeygr. Hertzian wave projecting and receiving apparatus 
adapted to indicate the presence of a metallic body, such as a 
_ ship or a train in the line of projection of such waves. 

15,175 J. C. MBRBYWSATHER. Providing telephonic communication for 

^ use at fires. 

13,180 H. J. Dowsina. Electric radiatora. 

June 11, 1904. = 

15,216 W. AirksN. Telephone exchange ena 

13,223 S. H. HOLDEN and CHAMBERLAIN & HOOKHAM (LTD.) Birmingbam. 
Electrolytic meters. 

13,253 J. R. CRAwronD.. Manufacture of filaments for electric lamps. 

13,264 L. Torpa. Continuous-current, motors and. generatora. 

13,274 C. W. G. LirrLE. Controlling the trolleys of electric vehicles. 

15,275 B.T..H. Co. (G.E. Co., U. S.). Rail bonds. 

13,276 B.T.-H. Co. (G.E. Co., U.S.). Protective devices for electric gene- 
rating and distribution systems and apparatus. 

13,277 B.T.-H. Co. (G.E. Co., U. S.). Coil winding apparatus. 

15, 278 B. T.-H. Co. (G. E. Co., U. S.). Electric transformers, reactances and 
the like. 

13,283 UNIon EL&kKTBICITATS-GESELLSCHAFT. Supplj ing or cutting off 
current ia connection with single or polyphase alternating- 
current motors. (Date applied for, June 30, 1903, date of 
application in Germany.)* l 

13,284 Unton ELEkTRICITÀATS-GESELLSCHAFT. Starting and controlling 
alternating-current motors. (Date applied for, June 30, 1905, 
date of application in Germany )* 


June 15, 1904. 

13,297 J. JESNETT. Belfast. Railway crossing, fog, fire and burglar alarm. 

15,532 C. J. BEAVER and E. A. CLAREMONT.  Ele.tric cables.“ 

13,343 La Société ANONYME WiSTINGHOUSE. Obtaining unidirectional 
currents of high voltage. (Date applied for, June 17, 1903, cate 
of application in France.)“ 

15,553 R. J. C. Collins. Electrically-propelled vehicles. 

13,560 B.T.-H. Co. (G.E. Co., U. S.). Electrical measuring apparatus. 

13,369 C. W. Hices, R. J. H. Fox and T. B. HorkINsOoN. Electric 
ignition apparatus of internal combustion engines. 

13,570 S1zmens BROTHEBS & C.. and G. E. Kerss, Casing for electric l: ads. 

13, 379 H. I. W. SCHWEDLER. Mercury current interrupters.” 

June 14, 1904. 

15,599 A. ECESTEIN and A. E. ANGOLD. Manchester. Arc lamps. 

13, 426 W. FAIRWEATHER (B: own Hoisting Machinery Co., U.S.). Switching 
turntable," 


776 


THE ELECTRICIAN, AUGUST 26, 1904. 


13,427 W. FAIRWEATHER (Brown Hoisting Machinery Co., U.S.). Brake for 
overhead electrica!ly-driven locomotives.* 

13,428 W. FAIRWEATHER (Brown Hoisting Machinery Co., U.S.). Electric 
locomotives.* i 

13,429 W. FArRWEATHER (Brown Hoisting Machinery Co., U. S.). 
rotating trolley.“ l 

13,430 W. FAIRWEATHER (Brown Hoisting Machinery Co., U.S.). Operating 
overhead trolleya.* 

13,433 H. HickIxd. Process and apparatus for cleaning out accumulatora.* 

13,434 D. Martin. Arc lamp standards. 

15,463 L. C. Werner. Electric block signal system.“ 

13,466 H. PLANSON. Incandescent lamps. 

13,468 W. M. Scorr. Switches. (Date applied for, July 31, 1903, date 
of application in U.S.)* 

15,470 W. H. Kersey. Electric plug and socket extensions. 

13,483 E. Fauvm, E. Auior and E. CHENEkAUX. Electric regulating 
apparatus of variable resistance and for direct reading. (Date 
applied for, Nov. 28, 1903, date of application in France.)* 

13,489 F. O. SCHNELLE. Electrical separation. (Date applied for, June 15, 

. 1903, date of application in Germany.)“ 


June 15, 1904. 

15,516 W. E. TAYLOR. Blackpool. Mechanical ear for suspension of trolley 
wire. i 

13,527 G. HucHEsS. Dublin. Electric measuring and indicating devices. 

13,532 J. MonaaN. Prevention of accidents fron breaking of overhead wire. 

13,543 A. P. LUNDBERG and G. C. LUNDBERG. Switches. 

13,564 JoHNSON-LuNDELL ELECTRIC Traction Co. (J. G. V. Lang, 
Germany). Regulation of electric motors.“ 

13,567 E. WEINTRAUB. Envelopes for vapour electric conductors. 
applied for, June 15, 1903, date of application in U.S.)* 

13,568 B.T.-H. Co. (G.E. Co, U.S.) Bearings for shafts of measuring 
instruments. 

13,569 B.T.-H. Co. (G.E. Co., U.S.). 

13,570 B.T.-H. Co. (G.E. Co., U.S.). Controlling switches for electric 
circuits. 

13,585 M. Latour. Electric motors. (Date applied for, June 19, 1903, 
date of application in France.) 


l June 16, 1904. 

13,596 F, W. Bayngs. Devon. Electric alarm clocks. 

13,624 J. MacLEAN. Glasgow. Brush gear specially applicable to com- 
mutators of the internal ring type. 

13,640 P. Goopisr, J. MuBPHY and J. Murray. Liverpool. Regulating 
trolley head to work at an angle of 95deg. right and left. 

13,643 H. OPPENHEIMER. (A.G. Mix & Genest, Germany). Signals ia 
telephone exchange. 

13,686 F. W. HowonTH (firm Magneta Fabrik Electr. Uhren., Switzerland). 

: Clocks controlled by reversals of electric current. 


June 17, 1904. 
13,698 U. HORSTALL, J. CRowrHER and A. G. Brown. Manchester. Elec- 
trical motor starting switches. 

13,703 H. E. T. VALE and F. L. MoNkuovusE. Liverpool Electrical relays. 
13,706 A. W. Tomkins. Manchester. Apparatus for winding coils for 
continuous-current dynamo and motor electric machines. 

13,709 A. H. BIN oN. Automatic electrical signalling for rail ways. 

13,720 C. A. ScHIERWATER. Liverpool. Overhead conductor equipment. 

13,724 W. O. DuNTLEY. Electric drill:.* 

13,726 A. L. Pocock. Terminal. 

15,728 S. G. Prince. Outside protector for terminals of storage batteries. 

13,752 A. N. V. pz CHRISTIANI (nec Nicolaidis). Phonic and telephonic 
correspondence. 

15,755 W. T. PIPER. Beckenham. Electric plug adapter. 

13,736 J. A. FLEMING. Apparatus for measuring wave lengths in wireless 
telegraphy. 

15.758 H.C. HuBbELL. Portable electric lampe. (Date applied for, July 2, 
date of application in U.S.)* 

13,759 W. BoncHERS and W. HuPPERTZ. Production of titanium from its 
oxygen compounds elecirolytically. (Date applied for, June 18, 
1905, date of application in Germany.)* 

13,777 E. HaEFELY. Manufacture of insulating pipes. 

15,778 E. HAEFELY. Apparatus for manufacturing insulating sockets. 

13,779 G. S. Dunn. System of electrical distribution. (Date applied 
for, June 18, 1903, date of application in U.S.)* 


June 18, 1904. 

13,806 F. W. Aston. Birmingham. Electric ignition for internal com- 
bustion engines. 

15,862 B.T..H. Co. (A.E.G., Germany). 

15,864 B.T..H. Co. (A.E.G., Germany). 
machines. 

15,865 E. Waintraus. Transforming the energy of alternating currents. 

(Date applied for, June 18, 1903, date of application in U.S.)“ 
June, 20, 1904. 

15,902 W. Aitken. Liverpool. Terminal insulators. 

15,908 E. WIN TRAUB. Producing electric ares from alternating currents, 
also applicable for rectifying alternating currents. (Date applied 
for, June 20, 1903, date of application in U.S.)* 

13,925 G. W. MarrHEW. Arc lamps. 

13,927 A. P. Jones (Lanz Arm System Co., U.S.). 
bulkhead du ora, hatches, &c. 

15,928 A. P. Jongs (Long Arm System Co, U.S.). 
cutout mechanism. 

13,933 A. J. Boutt (Normau Dodge, U. S.. Storage battery separatore.* 

15,937 E. F. J. Mopesse. Installation of electric apparatus for traction in 
mines or other places containing explosive gas. 


Bucket 


(Date 


Electric controllers. 


Electric arc lighting systema. 
Construction of dynamo-electric 


Electrically-opera'ing 


Automatic electric 


- 6,889 WOODBRIDGE. 


13,947 G. Suirn. Tumbler switch. 

13,952 O. Imray (Société Anonyme d'Etudes Electro-Chimiques, Switzer- 
land}. Apparatus operating with automatic regulation for 
‘submitting gases and vapours to the action of electric arcs. 

13,979 E. A. CAROLAN (G.E. Co., U.S.). Electric lamps. 

13,984 G. M. PINKERTON. Fuse boards and fuses. 


; June 21, 1904. 
14,020 E. W. MaARCHANT and G. W. WonRALL. Liverpool. 
apparatus for measuring potential differences.* 
14,032 W. E. Gray. Miners’ and other portable electric lamps. 
14,058 L. PorrHOorr. Solutions for the electro-deposition of metals.“ 
14,059 L. Porrgorr. Apparatus for electro-galvanising." 
14,060 A. BoLzaNo. Conductor and collector devices for electric railways 
and tramways.* 
14,066 L. ps Gournay. High- voltage battery.“ 
14,071 H. H. BERRY and E. SKINNER. Raising and lowering arc lamps. 
14,072 R. J. WHrrE. Transmission of vibrating or wave sounds.” 


June 22, 1904. 

14,087 A. A. SwETHURST and T. H. BisHor. Southampton. 
accumulators on ships, motor cars and the like. 

14,105 E. Wichmann. Germany. Electric cells.“ 

14,111 J. H. GoLDIxd. Self-locking contact maker. 

14,117 R. O. SULLIVAN. Newcastle-on-Tyne. Protected conductor rail 
for electric railways. 

14,128 H. LuirNER. Byfleet. Preliminary treatment of accumulator plates. 

14,135 T. L. KoLKIN. Supplying current to electric vehicles. 

14,136 W. H. Foor. Brush holders for electrical machines. (Date applied 
for, June 24, 1903, date of application in U.S.)* 

14,159 F. DE ZzA BERMUDEZ. Arc lamps. 


SPECIFICATIONS PUBLISHED. 
Norg.— All specifications can be obtained at the uniform price of 8d. each. 
1905. 
23,863 HaLLBERG. Electric distribution systems. 
24,581 MAROOwSZI. Portable electric fan. 
26,247 D'OLIR. Electric driving mechanism for centrifugal machines. 
26,271 PxTERS. Cohering receivers used in space telegraphy. 
28,401 PRRDRIsAT. Arc lamps. | 


Electrostatic 


Lid for 


455 and 550 Rrromig. Telautograph apparatus. 
707 Werner. Eiectric block signalling systems. 
1,314 Roriqust and DavELuY. Electric igniters for explosion motors. 
(Date applied for May 30, 1903). . 
5,426 MacDIARMID and Batgs. Switches. 
4,394 DguTsCH.  Brusb-ho'ders for dynamo-electric generators. 
6,873 Dare. “Clusters for incandescent lamps. 
Electrical distribution. 
7,129 Burks. Telegraphic signal systems. 
8,235. Cs Syatems of electrical distribution. (Date applied for, May 1, 
1903 


8.612 RicHMoND. Transmission of electrica impulees. 
8,986 Soc. Anon. L'ELECTMiQUE. Electrically-propelled road vehicles. 
(Date applied for Jan. 14, 1904.) 

9,683 CHURCHILL-OTron. Sanifary rotating diaphragm for telephones. 
10,058 GENERAL Contracts CO., COOK and CHIPPERFIELD. Switches. 
10,142 McGeorce. Electrical conductors. 

10,393 ScHWEDLER. Electric bath. 

11,471 Siemens BBRoTHEBs & Co. (Siemens & Halske A.G.) 
electric machines. 

11,848 Sanper. Electric igniters for explosion motors. 

11,862 HAbpax (Allgemeine Beleuchtungs und Heizindustrie A.G.) 
Electric lamps. 


Dynamo- 


NEW COMPANIES, STATUTORY RETURNS, LIENS, 
REGISTERED, &o. 


— Gao 


NEW COMPANY. 

EVANS BROS. (LTD.) (81,840.)—Reg. Aug. 16, capital £30,000 in £1 
shares (10,0'0 preferen:e), to acquire business of ironmongera, &c., of 
Evans Bros., and to carry on the said business and that of electrical 
engineers and contractors, manufacturers of and dealers in electrical 
fittings, engineers, iron, brass and copper smiths, &c. First directors, 
D. Evans, J. Evans and S. Crapper. Reg. office, Woodfield-street, 


Morriston, Glam. 
STATUTORY RETURN. 
WEST AFRICAN TELEGRAPH CO. (LTD.)—The return to June 30 gives 
the capital as £400,000 in 40,000 shares of £10 each, of which 23,109 have 
been taken up. £231,090 has been received. No mortgages or charges. 


MORTGAGES AND CHARGES. 

BATH ELECTRIC MFG. CO. (LTD.)—Issue on Aug. 15 of £300 deben- 
tures, part of series created July 19, 1904, to secure £1,000, charged on 
company’s undertaking and property, present and future, including 
uncalled capital. No trustees. No previous issue of same series. 

ELECTRICAL FITTINGS CO. (LTD.)—£2,400 debentures, created Aug. 15, 
1904, charged on company's undertaking and property, pre:ent and 
future, including uncalled capital, have been registered, No tru.taes. 

ELECTROMOBILE CO. (LTD.)—A mortyage dated Aug. 10, 1904, to 
secure £3,500 and further advances up to £10,000, has been registered. 
Property charged, 15 per cent. of moneys payable to company under 
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contracts for sale of automobiles or for garage, supply of electricity or 


£700 (created under authority of High Court by W. Cash, receiver appointed 


other services (not including moneys payable exclusively for tyre main- ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
tenance. Holders, North of England stee, Debenture & Assets Corp. 
FLEETWOOD & DISTRICT ELECTRIC LIGHT & POWER CO. (LTD.)—A | ik 4 Inc, AGGREGATE. 
charge dated Aug. 10, 1904, to secure £500 and further advances up to Line. Mew De | eo oc i ee 
E (a) No. of} Amount. Ino. or 
weeks.| ^mOUn* | Deo, (a) 


by Court), has been registered. ad ues ERST : All company’s under- | ——————————————— = -] Z | ö S uec 
taking and assets (in priority to trust deed dated Oct. 1, 1899, and certain | Aberdeen Corpora | Aug. 20 1.825 + 292 12 . 19,668 |+ 8,694 
subsequent debentures created or issued thereunder). Holder, W. C. | Airarie............ € ba 19 201 i5 27 5,839 ss 
Johnson, London. Ayr Corporation... . . . . n 20 det + i u pes + 
NATIONAL ELECTRIC CONSTRUCTION CO. (LTD.)—A mortgage or charge eee aa ene as 27 | 5,062 = 
dated Aug. 4, 1904, to secure £20,000, has been registered. Property | Bath Electric Trams, Ltd. | ., 17 758 e | 83 20,661 . 
charged, company’s undertaking and property, present and future. Einer ert COUCH m "al 104 - ^68. i 3 : 
Holders, R. H. Benson and H. A. Vernet. Birmingham Corporation... „ 20  B42|  .. = = pe 
TELEPHONE oo. OF EGYPT (LTD.)—A trust deed dated July 27, 1904, to | Birmingham TramwaysCo. „ 20| 5180|- 102 7 | 85991 [+ 1.860 
secure £60,000 debenture stock, has been registered. Property charged, | Biaskoosl Corporation „ 18 2400 i 402 20 29.88 . 2.740 
company's undertaking and property, present and future, except uncalled | Blackpool and Fleet vod... „ 20 1,600 350 7 | 10,780 |- 551 
property (as floating security). Trustees, Sir A. Colvin and G. F. | Blaekp'hnBtAnne's&Lytham ,, 18, 975 + 129 42 | 14707 |+ 6,276 
Braithwaite. Bourse Ooarstion.| „ if 14 - e 226 | 25615 |} 1,990 
URBAN ELECTRIC SUPPLY CO. (LTD.)—A trust deed dated July 28, | Bradtord Corporation af „ 18| 6116 | + 1.10 \ a0 96,884 |+ 17028 
1904, and a disposition of even date, to secure £200,000 first mortgage | Brighton Co Work Sata RM 3 2025 
debenture stock, have been registered. Property charged (by trust deed), | Brighton Corporation ...... Jdly 6 914| © 218 1 | 21M |- 316 
pet lighting M tramway upside cn n freehold and leasehold Bristol Trams 2 A Aug. 19 5,019 T VS ö 13 7,290 t i 
ereditaments and company's undertaking and property, present and uenos Belgrano...| July , | "i 
future, including uncalled capital ; (by disposition), freehold property at 0 Lare e e E E | dA t. ID 
a 3 urton Corporation » 31 375 10 720 7, 8 
Hawick. Trustees, Merchants’ Trust. — Tramways O0. . .. 5, 20 |n36,967 | +24,606 | 8 pasas -+ 230,075 
rne-Redruth ......... "T — T eee 58 eee 
Cardiff Corporation „ 20 2,190 + 101, 20 48,447 |+ 1,858 
CITY NOTES Central London T „ m s - 5| 7| 4 |= 206 
i Chatham & Dist. Lt. Rys... „ 18 614 — 29 83 | 19,455 |+ 2,210 
8 City & South Lond „„ 2l 935| - 17 8 | 18510 |- 945 
MEMORANDA. —Bank rate 8 per cent. (since April 21, 1904). Price of Colchester Corporation. — „ 13 ~as AO S] P 
i S a r ‘rams Co.. „ 18 541 | - i - 1, 
piyer apd. pron (Ang 25). Consols 7148744 for mone. inp S744 | Daime | 7 | i| "BB | Ts MS 
Stocks and Shares Continuation Days, Aug. 29 and Sept. 13; Ticket | Devonport & Dist. Trams. „ 12 613 4 12 89 | 17,081 |+ 2.771 
Days, Aug. 80 and Sept. 14; Pay Days, Aug. 31 and Sept. 15; Mining | Dover Corporation. . ..... ,, 390 810; + 6 | 21 5,080 |- 186 
Share Carry-over Days, Aug. 26 and Sept. 12. DUM acen DANA. cn „ T 1 5 
—— Dublin United.. . . . . . .] „ 19 4,06 + 100 I} 7 | 89,878 8,743 
" n OF TITLE.—The name of the County of Surrey Electrical D — " 17 9 + * | 32 27,848 |+ 1,076 
ower Distribution Co., Ltd., has been changed to the South Metropolitan cang Ham 5 " $ E P 
: ; Ol cscs diseases „ 20 49| - 12 20 | 15,980 1.858 
Electric Tramways and Lighting Co., Ltd. Gateshead & Dist, Trams. 7 12 88 . 7 | 82 | 98, + 1,821 
P pare INSULATED AND HELSBY CABLES (LTD.)—4Àn interim divi- Glagow Corporation......... | „ 14] 14,011 | + 468 | t12 | 166,762 ;+ 10,911 
end at the rate of 8 per cent. per annum on the ordinary shares for the] Grareend.Northfiget... "à A 82 838 * 81 
half-year ended June 30 has been declared. Gt. Northern & Cit ir... á 5| ole | 95 4 tos 
CHATHAM & DISTRICT LIGHT RAILWAYS OO.— The report for the | Greenock & PortGlasgow.  ,, 13 631j+ 66, 82 | 18/81 + M 
half-year ended June 80 states that the receipts were £14,972. 17s. 2d., | Hartlepool ‘Tramways .... „ 12  55|- 7 | 39 9,507 928 
expenses £11,215. 88. 4d. After adding balance from December | Huddersfeld .................. . Ma Es - sis m T" 
(£556. 16s. 9d.), the available balance was £4,313. 158. 7d. Interest, &c., i and Orcas eme de 20 | 92,186 | + 358; 20 | 44,270 |+ 5,857 
absorbed £1,488. 6s. 6d. and interim 5 per cent. preference dividend | Ilkeston Corporation. "Ww! 146 5 m $0 s037 | 70 
£1,875. The receipts continue to show progress. The doubling of the | Ipswich Corporation.. .. „ 20 20 | 10918 ‘ 
track at Chatham Hill has been completed. Rochester Corporation having | lle of Thanet Co. ............ | » 20 2.00 + 977/47 | 27,925 6578 
decided to proceed with the construction of certain of their lines, the erminster & District... „, 12 159 + 12 82 4,207 |- 28 
: I 1 Kirkoaldy Corporation... „ 10 289|- 88| 82 7,218 
1 rue placing orders for construction of a further section of their Lanarkshire Trams Oo. etisi 18 671 + 88 20,898 2 
authorised route. Corporation.. .... . . „ 20 6,038 | + 101 92 | 125,770 |+ 7,809 
; j Leicester Corporation ...... 90 | 1,851 js tee a 
CHILIAN ELECTRIC TRAMWAY & LIGHT CO. (LTD.)—The directors’ | Liverpool Corporation |. " ' 
report for 1903 states that the credit balance was £1,946. 1s. 5d., and "Liverpool Overhead Riy. salt 2 gu E b 16 195761 M m 
after deducting the debit balance from the previous year (£324. 1Cs. 6d.), 1d County Council .. „, 18 18,740 | + 8,908 | $20 | 243,615 |+ 48,872 
the net balance (£1,621. 10s. 11d.) has been carried forward. No further | Maldstong Corporation. s 30 13 f Uj n a s 
: : rporation .. „, 11 184 a 4 814 s 
construction has been carried on, and the only line not operated by elec- | Manchester Corporation. „ 20 | 12407 | + 871 20 | 251,819 '+ 9,578 
52 power is the short Nuñoa line, still being worked by mules. Mere: Railway . ... ... " 12 1,40 + sa Ki 197693 + 185 
52,427,358 passengers were carried, against 45,175,916 in 1902. The Det 2 17 a1 = 2 ' it 
electro lighting department earned a net profit of $179,723°74, against B i 15 805 T 55 ss 150 H 491 
113,990-87 in 1902. Nelson Corporation „ 22 135 + 22 21 2.518 940 
Newoastle-on-Tyne Corp. 293.678 + 68 7 26,222 |+ 1,900 
KALGOORLIE ELEOTRIC POWER & LIGHTING CORP. (LTD.)—The * wd , d i 
chairman (Mr. Roger W. Wallace, K.C.) stated at the meeting on Tues- Olate. Canton & Hyde. 0 M 550 mn sm 17.480 to 
day that the financial position of the company had very much improved. | Oldham Corporation. . m as - i " : 
The increase of business during the year amounted to 95 per cent. over | Berth (W, 4) Elec. Trams. FT 
the corresponding period of last year. Poole and Barre $ 12 n4 x ii | 93 9,581 |— a 
LANARKSHIRE TRAMWAYS CO.—A dividend at the rate of 44 per cent. | Ẹortamouth Corporation...’ IT It 4999 
per annum een deolared. ( K diim 
a LONDON UNITED TRAMWAYS (1901) (LTD.)—The dier have 8 Corporation ..... ae a | ie T jn " i5 : M 2 
eclared an interim dividend for the half-year ended June 30 at the rate DULL a a ” íi 3 det 
of 6 per cent. per annum on the ordinary shares. The traffic receipts ree „„ » 10 ae Ed lp | 2 En = eri 
for the half-year were £139,452, against £132,932 last year, an increase | Sheffield Corporation . „ 91| 459| - 37 321 | 100,549 i+ 2,310 
of £6,520, with an increase in expenses of only £779. perg d lie pta e 610 l FM UT 
MATHER & PLATT (LTD.) At the meeting on Wednesday the report | Southport Tramways ....  ,, 11 448 — 46 32 | 10502 1 583 
(abstracted in our last issue) was adopted. Dr. E. Hopkinson, who pre- 7 Staffordshire Trams. — „ 12 691 — 8307 82 24,878 '- 8,220 
sided, said the result of the company’s trading for the past year showed a aeri isi p end „» 19 696) + 8553, 20 | 12,0001 |+ — 0,409 
considerable increase in the profits earned. In addition to their home e 12 655 - 3 | 82 17,611 i+ — 984 
trade, which no engineering firm could safely neglect, they had rami- | Taunton Trams . .... ..., „„ 12 2|- 10! 8 1.802 - 170 
fications in every country in the world, and he was glad to say the British | - A lear hat and 5 i s 70 | 82 9,561 | - " 598 
colonies and dependencies. gave them a full share of their trade. The | Wallasey District Couneil. 30 388 I 20 420 18.80 . 997 
liquid assets of the company were of considerably greater value than the | Walsall .. .. .. . ... ..... „ 2) 522 3% 186,112 
whole of the preference capital, and during their 53 years of existence a „ „ 18, 32 — „ 3) | 6578 jp 217 
reserve fund of £200,000 had been created, which was equal to half the W oetan wiper maces XE P ELSE 4875 + 224 
pe capital. They had no debts and no loan capital of any Wigan Corporation.... „ ren 
escription. 3 olverhampton District... „„ 12 | 394| + 12 33 12,554 |- 104 
PRETORIA LIGHTING CO. (LTD.)— The six per cent. mortgage deben- | Wema . . .. . „ 12 120 220 E 3092 — 802 
tures will be redeemed at par, or may be exchanged for shares at the | Yorkshire Woollen District „ 12 | 644 + 120 | 32 19318 |- 7,914 


head office (Pretoria) on and after Sept. 27. PEPS 
STOCK EXCHANGE NOTICE.—Application has been made to the 

Btock Exchange committee to appoint a special settling-day in 34,100 £5 (a) These comparisons are with the corresponding period last year. 

shares (£4 paid) of the North Wales Power d Traction Co. (Ltd.). * Partly electrical. t Minus 8 days, {Minus2days,  "[Plus8days. § Plus 9 days. 
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— COMPANIES’ SHARE LIST. 


z Price BUSINESS, 3 
= E NAME. Wed. 15 DIVIDEND | ‘WEEK TO 3 E NAME. Wed., 
Aug. 24 AUG. 24. || B , Aug. 
w A A | 
* Low- LY 
ELECTRIC RAILWAYS, TRAMWAYS,&o- 8 s. d. est. ELECTRICITY SUPPLY. 
5 .. ee Ordinary Shares ..... €3-—6 Sa April, Oct | ri esl 1| .. B. 8 & Gr'nwich, Dist, Ord. (t. p.) 1—1 
5 2,6 Oum. Fre. 4 . 4 el 4 810 HE ER 1/ 0/83 Do. — — 14—18 
St. 6% Do. 9 —.— 6% Deb. Stock .........| 197 —141 5.0 és St. sd ee 47121 Db. Stk. Pry. Ota. (rd. &con.) 102 —107 
Bt.| 5% | Auckland Elec. Trams 97 as ted.) 99 —101 | 4 19 9 es 993 | 224 101% | Bournemouth & Poole Elec. Sup. Ord.| 114-12 
10| 6% | Barcelona . . —10 3 0 0 „ 10) 4/6 |t Do. per Cent. Cum. Pref . . .. . 9—1 
10 5/0 2 5% Oum. Pref, ......ccccecsers ree] 9 —10 |5 0 0 "A | -. [1.10] 6/0 |t Do, 40 Cum. Second Pref. . . . . . . 10]—11 
Bt. 4 Do. 4770 Deb. Stock (red.) ....... eess| 91 —98 414 0 EN edo BH8t.| 47 per Cent. Deb. Stock (red.) ... 102 —105 
100| 5 Do. 5 per Cent. Debs... ...... — q 96 —99 |5 1 0 " Sel S GI... Bromley E Lt &PowerShares| 53-6 
l| .. | Bath Elec. Trams Pref. Ord................ 11134 - T e] o> | Bt.) 48% lstDebs| 100 —108 
1 Do, 6% Gus Fri, eee eee 1 vá » 3 F 5| 4/6 Brompton & Kensington Elec. Sup. Ord. 1 11 
5| .. | Brisbane Electric Trams. Invest. Ord 14—2 ds s sel s 5 3/6 |t Do. 7 per Cent. Pref. ......... eene 104—1 
5| 2/6 | Do. 5 Cent. Cum. Pref. | ............ 5 17 8 — 845) .. 5| 4/0 | Calcutta Electric Supply Ord. ........ 74—7} 
St. 44% | Do. 43 per Cent. Deb. Prov. Certs. ...| 96 —101|4 9 8 i: | a=» [8t.| 4% | Central Elec. Sup.Co.4%Guar.Db.Stock| 106 — 109 
10| 84 | tBristol — and Carriage Ord. .. 19 —20 4 0 O|Feb,Aug | ..| - 5| 4/0 Mur Fer; & Strand Electric Sup... 2 
10| 4 Do. Ce. Pref, (fully paid) bees] 10 —101 | 816 2 ds bl Gs 5| 2/8 |t Do per Cent. Pref. . .. . sse ses soso 51—654 
Bt.) 4% | Do. Cent. Debs. .............-. · 7 —109 | 8 13 4 | Feb, Aug 5 9/3 | Do. City Undertaking 44% Om. Pret. 5 
Bt. 97 British o Acn er Riwy. Det. örd. 9; —100|6 2 6 E x 5| 2/8 | Do.- Do. (19.3).. .. —5 
Bt. ee —À 99 —102 4 18 6 . E St. 47 | Do. 4% Deb. Stock 8 TA eesesesseses, | 108. —104 
10| 5 BY Cum. Pom Pref. e| 10 —105 4 15 8 * 5| 3/6 | Chelsea Electric Supply Ord............-- 64—7 
46 is per Cont. st Mort. Debs... seien qu 105 4 6 2 z | «+ St. | 44% Do. 44 per Cent. — seek (e one is 106 —109 
100 1 Power Debs... 97 —100 | 410 0 os $ 10| 5/0 | City of London Electric Ligh 10ł}—1(ł 
10 10 Dei Electris Traction Ord.......... oe 941 6 9 9 $ 10 % | Do. 6 per Cent. Cum. Pref. ............ 18 —14 
10 6/0 |t Do. one Cent. Cum. Pref. .......... 10j—11 5 9 1 | Feb, Aug 04: 103 st. 5% Do. 5 per Cent. Deb. Stock (red.)..... | 120 —125 
Bt. 5/0 A per Cent. Perpetual Debs .....| 116 —119 4 5 1 5 dn 1175 Ust. 447 | Do. 447 2nd Deb. Block (red.) 57. 102 —105 
dt. 14/8 | Do. T per Cent, 2nd Deb. Btock. es| 94 —97 $e "M p" 10| 4/0 |tCounty of London Elec. Supply Ord 1-8 
b Jj Buenos Ayres and Belgrano Ord viesabede 21— 416 0 i: 854 p 10| 6/0 |f Do. 6 per Cent. Cum. Preft............... 11j— 
5 8/0 | Do. 6 er Cent, “A” Cum. Pret....... — 544 t [st. 44% | Do. 44% Deb. Stock (all paid) (red.) 105 —108 
5 8/0 | Do. B . . ——— —A e| 5— 5 9 1 » 6A .. St. 4 7| Do. Second Deb. Stock Prov. Certs..| 101 —104 
Bt. 57 Do. r Cent, Bebe. . 105 —108 412 8 — 1108 |106} Ust. 57 | Elec. Ltg. & Trac. Co. cf Aust. 5% Debs.| 88 —93 
St. Do. 5 2nd Deb. Stock Prov. Certs. 101 —104 | 4 16 6 a 1043 | .. 5 3/6 | Folkestone Electricity Supply Oo. * 53—6} 
6 34 Calcutta 3 pees stascsccens 4—7} | 317 6 2 75, 7h st. 43% Do. 43 1st Deb. Stock (red.) ............| 99 —102 
100 447 — 44% 1st De Stock (red.) .. 104 —107 |4 4 6 £ 104 .. I| 10) .. | Havana Electricity Co. Shares 91—10j 
1| 1 Cape Electric Tram Shares ............... 1-2 5 0 0 vi TW 5| 5/0 | Hove Electric Lighting Ord... 74—84 
St. 4% |fCentral London Ordin Stock . e| 87 —89 | 4 9 11 | June, Dee | 874 sri st. 417 | Lot W. Elec Lt. & Power4}%Db. 'St.(red.) 101 —108 
Bt. 45 + Do. 4 per Cent. Pref. Stock . 100 —102 3 18 3 oe 101 ii 48 Kalgoorlie Elec. Power&Lig, 67, CmPrf. r. 
Bt. 4% | Do. Deterred NOON PETIT cones] 80-—98 1417 T 2 80 5| 5/0 | Kensingtn & Knghtsbdge Ord........ 12 —13 
100 4% Do. 4 per Cent. Debs.. ................... 06 —109 | 318 65 E ua 5| 6 Do. 6 per Cent. Ist Pref.......... " 64—7 
5| 2/6 | City of Birmingham Trams.57 Cm. Prf.| 41—65 5 0 0 * 5 8t 4 Ken n. & Kngtbg. Co. &NottingHill 
100 4% Do. 4 per Cent. 1st Mort. eb, ...... 98 —101 3 19 2 s $2 ^ Co. (Joint Station) 4% Deb. Stck. (red.) 102 —105 
St. 24% City and South London Rly. Con. Ord. 39 —41 | 5 9 9 |Feb,Aug | 414 | 40} 8| .. | London Electric Supply Ord. ..........- ad 
Bt. 57 |t Do, b per Cent. Perp. Pret. (1891) ...| 121 —124 4 0 8 Feb, Aug | - - 5| 8/0 Do. 6 per Cent. Pref. ....... en| 5 b 
Bt. 57 |t Do. (1596) 3 e 118 —121 4 2 8 es + St. 4% | Do. 4 per Cent. 1st Mort. Deb,......... 96 —99 
e 117 —120 4 3 4 * P5 10| 9/0 ec it eg rne enl OME Lora TT 153—164 
Bt.| 47 Do. 4per Cent. Perpetual Debs ...... 105 —108 | 3 14 9 | May, Nov 5| 2/3 Do. per Cent. Cum, Pref......... b$—58 
St. 57 | Colombo Trams&Ltg. 15 lst Mt.Db.(rd.) 100 —108 | 4 17 10 2 as St. 437 Do. per Cent. Deb. Stock 1st Mort. 109 —113 
10| 6/0 Dept United Trams. (1896) Ltd., a 4 811 he ; St.] 84% | Do. per Cent. Mrt. Db. Stock (red.) 96 —99 
10| 6/0 | Do. TD 5 —16 3 15 0 * -- | 100 44% Midland Elec. Corp. for P. D. Ist Mort. Db. 93 —$6 
10 1/82 | Gt, Nor ern & City Rly. Prf. Ord, (4%) pu 45 Vm 4} 10| 60 | Notting Hill Electric Ord................... 14 —15 
10; 4/0 t. Northern, Piccadilly & Brompton 100| 4% Do. 4 per Cent. lst Mt. Debe et 100 —103 
Ord., 8 eyer Bros. Scrip Certs. Q —10 — Za .. 5 4/0 Oxford Electric Ord. III eeerecereeneeee 54 = 61 
10| 10% |1 Imperial Dramways DI ebaa ddseeaasi eens’ 194 -ul 417 7 | Mar, Sept Ist.] 4% Do. 4% Deb. Stock .......... 0 „97 —100 
10| 6% i Do. 6 per Cent. Pref. — M 14 —144 4 2 9 | Mar, Sept 80 ieee esse 1 —1} 
Bt. 44% t Do. 44 per Cent. Debs. AEN PIT A EN —110 4 1 10 | Jan, July an . 100 44% | Royal Elec., Montreal 4}% 1st Mt. Deb.| 100 —103 
5 2/6 Isle of Thanet Elec. Trams & Lt. x Lab 31—4 6 50 * 33 at 5| 5,0 | St. James’ & Pall Mall Elec. Ord....... 14 —15 
Bt. 44 | Do. 4 per Cent. Deb. Stock —91 |4 711 fat > é 5| 3/6 Dow 1 per 6 8 —9 
10 1}% Liverpool Overhead Railway Ord — 814—912 | 8 9 9 | Feb, Aug 8t.| 34% Ag Cent. Deb. Stock (red.) 97 —100 
10| 57 |t Do. 5 per Cent. ref. . . .. . . 9j—101 | 4 17 8 | Feb, Aug 5| 4/0 gmiihial Markets Electric Sup. Ord...| 23-3} 
Bt.| 47 Do. 4perCent.Deb. ..... 99 —101 | 8 19 3 | Jan, July St. 4» Do. 4 per Cent. Deb. Stock ............ —88 
10| 5/0 | London United Trams. 5% Cum. Prei. 101—103 4 13 0 d xj 10 5| 8/0 | South London Electric 1 Landed dia: 7 33-43 
Bt. 4% Do. 4% 1st Mort. Deb. 8 108 —105 3 16 4 103 5 2/6 | Urban Electric My Oe —— 4) 5 
8t.| .. | Madras Elec. Trams 5% Der. Stk. ....| 100 —103 . | Jan, July 105 . 5| 2/6 | Do. 6% Cum. Pref. .. . . . .. f . . .. 4 m 
St. Mersey Con. Ord. Stock........... — 6 —9 Vr * e 5| 6/6 | Westminster Electric Supply Ord. ... | dH À 
Bt. ..| Do. 8 per Cent. Perp. Pref.”............| 12 —15 T e nts 5| 2/6 | Do. 65 per Cent. Cum — 6 —6) 
: * Metropo e Electro Trams Def ...... mr ee a i] enl 
6 it Do. 5X Oum. Erel, ere eee se ese e066 1 mU . € 8| .. 
St. 18/7 | Do. 4 Deb. Stock . . .. . . 98 —10 | .. * jag" t TELEGRAPHS. 
100| 6% | Montreal St. Rly.St'g6%Mrt. Dbs. (1008) 102 —105 | 4 16 0 = és š 100| 4% |* African Direct Tel. * Po hoe Aree) v7 —101 
100 44% | Do. Sterling 44% Debs.(1922)........ 103 —105 | 4 5 9 2 10| .. | Amazon Telegraph .. 24—8 
5| .. | New Gen. Tract. 6 per Cent. Cum. Pref.; 1 —2 e May .... .. [[8t.|12/6 | Anglo-Am /————— M SÔ —4 
St. 5% Perth W. A.) Elec. Trams. Ist Mt. Db. Stk.“ 99—102 4 18 1 d : St: |25/0 Do. ' Preferred..............--. ——— ...| 90 —92 
1010/0 | Potteries Electric Traction Ord, ...... 8 —9 511 2 A ; St. 2/0 | Do. Deferred . bee! 7—73 
10) 5/0 |t 1 — 5 per Cent. Cum, Pref. ........ 83-9) | 5 5 38 | Feb, Aug .. f 100} 82 | Commercial Cable Capital Block — L170 —190 
Bt. 437 Do. 43 per Cent. Deb. Stock ........ 101 —104 4 6 7 x : St. 47 Do. 4per Cent. Deb. Stock ...........| 94 —96 
l| .. | South Lancs. Elec. Trac. & Papae Og E: 54 . 10| 5/0 | Cuba Submarine Ord. . . . . . .. 7 —8 
l ..| Do. 6% Pref. (£1 paid)... : 2: Apri "Oct T 101% | Do. Preference 10 per Cent. . . . 15 —16 
Bt. | Do. 447 Deb. Stock (1007 paid) . a le an, July 2. 5| 9/0 | Direct Spanish Ord.................. 00660006 | 241—834 
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IN a Paper read before the Institution of Electrical 
Engineers this year, and published in The Electrician last 
April, Mr. M. B. FIELD estimated the losses in cables due 
to eddy currents in the lead-covering. We suggested at the 
time that experimental investigation was required to put 
the matter clearly before engineers and to ascertain the real 
significance of Mr. FIELD’s calculations. Mr. J. T. MORRIS 
has fallen in with this suggestion, and has carried out a 
series of tests by an elegant and ingenious method. His 
results, which are recorded in another column, show that in 
ordinary circumstances the losses in question are not serious— 
in fact, in the example chosen by Mr. MoRRIS as an illus- 
tration they would amount to no more than one-third 
per cent. of the C?R losses. Like the latter, they 
vary as the square of the current and the length of the 
cable, but they also increase with the square of the fre- 
quency. 
also adds to the losses in it, but in this case the losses only 


Prick SIXPENCE 73% 
Abroad 9d., or 18 cents, or 900., or voor, 


vary with the 07th power. Armed with this information, 
the power distribution engineer will be able to finish his 
summer holiday in peace, without dreaming at night of 
enormous quantities of energy being dissipated by the sheath- 
ing of his cables only to increase stil more ‘the already 
abnormal temperature of the streets. 

pu 

WHILE the question is still being discussed by engineers 
in this country whether rotary converters or motor-gene- 
rators are to be preferred for converting alternating current 
into continuous current, the story of the troubles experi- 
enced by the Seattle Electric Co. with rotary converters and 
the means employed to overcome these difficulties, will be 
read with benefit by engineers whose patience is sorely tried 
by similar troubles. The tale is told by Mr. S. C. Linpsay 
and will be found on another page of this issue. Hunting, or 
„pumping as the author prefers to call it, may be set up by 
various causes, but in this particular ease it was evidently 
chiefly due to excessive line drop resulting in an interchange 
of balancing currents between the various converters. This 
trouble was overcome by doubling the voltage, strengthening 
the line conductors and re-arranging the transformers, and it 
would appear from the author's article that these 60-cycle 
rotary converters now operate perfectly satisfactorily. It may 
be regretted that Mr. Linpsay contents himself with stating 
the conditions in a general manner, instead of giving definite 
figures with respect to the length of line, its resistance and 
so on, which might serve as a basis for others to build upon. 

—— 

WIRELESS telegraphy has been filling an important part in 
the Russo-Japanese war. Although Port Arthur has been for 
some weeks past totally surrounded by the Japanese forces, 
occasional reports from Gen. STOESSEL—somewhat belated, 
it is true—have been published in St. Petersburg, and the 
CZAR has even sent a telegram back to him to congratulate 
the defenders on their bravery. It is not unlikely that these 
messages have been sent via the Russian Consulate at Chifu, 
to whose wireless telegraph plant the Japanese have taken such 
objection. Why they object, however, is not quite apparent, 
even if technically the employment of this means of communi- 
cating with Port Arthur from the Consulate is a breach of 
neutrality.” If the messages that pass are not sent in code, the 
Japanese can easily read them, and they are probably doing so 


An augmentation of the thickness of the sheath | in any case, for by now these wily people have probably 


been able to obtain possession of the code, or, at all events, t- 
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piece together an approximation to the meaning of the 
If, on the other hand, the signals are unintelligible 
to the Japanese, nothing prevents them from erecting a noisy 
transmitting station at or near Chifu, and “ queering the 


messages. 


Russian signals, just as the Russians tried to do with regard to 


the Japanese signals during the first naval battle outside Port 
On this point, the article written by the “ wireless ” 
correspondent of Zhe Times (reviewed on another page) is 


Arthur. 


instructive. 


——— ee 


IN the meantime, a demonstration has been made of a 
useful application of wireless telegraphy to report, not the wars 
between nations, but the wars of the elements. By the enter- 
prise of the Daily Telegraph, and with the assistance of the 
Marconi Company and several Atlantic liners, weather reports 
are being received from distances up to 900 miles from the 
shore. If this application is properly systematised, doubtless 
considerable advance may be made in the science of weather fore- 
casting. In the United States the Weather Bureau took the 
matter up some time ago, and commenced the organisation of 
a wireless telegraph department. Trouble has already arisen, 
however, between this department and the Navy, with the 
result that the control of wireless telegraphy around the coast 
of the United States will now, probably, be vested in the 
Navy Department, who will furnish the requisite meteorological 
reports to the Weather Bureau. 

— 

AN interesting point has recently been raised in a dis pute 
between the Hove Electric Lighting Co., who are supplying elec- 
trical energy in Hove under a Provisional Electric Lighting 
Order, and the Brighton Corporation. It appears that a house 
in the Hove area is being supplied with electric current by 
Brighton Corporation. A portion of the garden at the back 
of the house is in Brighton, and the Corporation have run 
their supply mains into this garden, and have fixed the meters 
in a wooden box within their own area. The Hove Company 
contend that, as not a single lamp or any portion of the house 
is in the Brighton area, the Brighton Corporation are not 
justified by their own Provisional Order in giving a supply to 
the house; but the Corporation maintain that the supply was 
given upon premises situate within the borough of Brighton, 
. and deny that their action is illegal. The Hove Corpora- 
tion, who will ultimately become owners of the Hove Com- 
pany's undertaking, have decided to support the Company 
in their contention, and now await a reply from the 
Brighton authorities. It may be noted that the question 
raised is on parallel lines with the case of “Gas Light 
and Coke Co. v. South Metropolitan Gas Co.," in which the 
House of Lords held that the sale and delivery of gas takes 
place at the actual place of consumption. The most reason- 
able solution of the problem, however, would be to allow the 
consumer the full advantage of his geographical position, and 
to let him buy his electrical energy from the undertaker who 
can supply him at the cheapest rate. A somewhat similar 
dispute occurred a short while ago between the Willesden 
Urban District Council and the Metropolitan Electric Supply 
Co., and as nothing more has been heard of it for several weeks, 


we should not be surprised to learn that it has been settled in 
this manner. 


'THOSE central station engineers who are not in the habit of 
making daily or weekly tests of the insulation of their mains 
networks, will be well-advised to make a thorough test of these 
during the next few weeks. After a long spell of hot and dry 
weather, the first seriesof heavy rains will find out all the weak 
spots, but these may easily be discovered and repaired before 
they have endangered the continuity of supply. If these 
small faults are left too long undetected, moisture will con- 
tinue to penetrate at the spots where the mains and boxes are 
not watertight, and the result will be a continuous succession of 
short circuits and similar troubles during the late autumn and 
winter. 


j— — —— — ———————- 

New Cable Steamer. The new cable steamer Magnet, 
equipped for the Far Eastern service of the Eastern Extension 
Australasia and China Telegraph Co., left the Thames yester- 
day (Thursday) for her station at Singapore. 

The Electrical Equipment of the District Railway. In order 
that the electrical equipment of the District Railway might 
proceed more rapidly, the Earl's Court section was closed for 
traffic from Saturday night to Monday morning. 

` Society of Engineers.— The present year being the jubilee . 
of the Society, the council have decided that this epoch in 
the society's history shall be celebrated by a conversazione. 
Arrangements are, therefore, being made for a conversazione, on 
the evening of November 16th next, at the Royal United Service 
Institution, where the Society's ordinary meetings are held. 


Cable Interruptions. Date of Interruption. 
Dominica -Martiniqunõekk ͥ May 9, 1902 
St. Lucia—Martinique ............... 6 May 9,1902 
Cayenne—Pinheiros ............ een Aug. 18, 1902 
Reissi-Issa(Yemen)—Camaran .............. Oct. 22, 1902 
Tarifa—Tangier .......... ce eee ern Jan. 18, 1904 
Cayenne —Paramaribo ................ eee July 13, 1904 
Cap Haitien Mole St. Nicholas .............. Aug. 20, 1904 
Bundaberg—Gomen (New Caledonia).......... Aug. 30, 1904 


Car-lighting Resistances.— The A.E.G. English Mfg. Co. 
inform us that they are introducing some new car-lighting 
resistances composed of iron, the high temperature coefficient 
of which makes it possible to keep the current nearly constant 
within a certain range of voltage. In principle, a battery of, 
say, 30 cells, is charged from a dynamo on the locomotive, no cell 
switches are employed and all regulation of pressure is effected 
by the resistances only, of which there is one in series with 
every incandescent lamp. The highest pressure obtainable in 
this case is 30x 2:5 275 volts, and the lowest 30 x 1:85 255 
volts ; the resistances, therefore, have to regulate between 55 
and 75 volts. At 55 volts each absorbs 10 volts, and there- 
fore 45-volt lamps are employed; but at 75 volts the resistance 
of the iron increases so much as to absorb nearly 30 volts, and 
therefore the pressure across the lamp terminals is kept almost 
constant. The actual variation of current through the lamp 


is said to be on 4 per cent. on each side of the mean between 


these limits. Higher voltage resistances are made for use on 
tramways, and we are informed that they are very successful. 
Single-phase Railways in Sweden. Some time ago (The Elec- 
trician, Vol. LII., pp. 359 and 866) we were able to announce that 
the Administrative Board of the Swedish Railways had recom- 
mended the Government to adopt single-phase electric traction 
on the Swedish State railways. According to Elektrische 
Bahnen the Government has sanctioned an experimental line, 
and a power station is now being built at Tomteboda and 
locomotives and motor cars have been ordered. The station 
at Tomteboda is to be equipped with two De Laval steam 
turbines directly coupled to single-phase alternators, which are 
to generate current at frequencies varying between 15 and 25 
cycles per second, according to the speed at which the prime 
movers are run. Step-up transformers are used, wound in 
such a manner that current at any voltage between 3,000 and 
20,000 volts may be supplied to the line. Two electric loco- 
motives have been ordered, one from the Westinghouse Com- 
pany of America, the other from the Siemens-Schuckert Co. 
The former has two axles, each driven by a single-phase series 
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motor, while the latter has three axles operated by three 
similar motors. Both locomotives are equipped with trans- 
formers and means for varying the speed by altering the 
voltage applied to the motors. In addition to these locomo- 
tives, a local passenger train, consisting of four cars with two 
bogies each, is to be worked electrically. It is to be equipped 
by the Allgemeine Elektricitäts Gesellschaft. Two of the four 
cars will be equipped with 6,000 volt 25 ~ single-phase motors 
on the Winter-Eichberg system, two motors being carried by 
each motor car. The cars are to be lighted and heated elec- 
trically, and are to be fitted with vacuum brakes. So far no 
decision as to the design of the current-collecting device has 
been come to, but this question is hoped to be settled in time 
to allow the experimental runs to be commenced early next year. 


The Arnold Single-phase Traction System.—It is announced 
by the Electrical World of New York that a trial trip was made 
on August 3rd over the Michigan Suburban Railway at 
Lansing, Mich, with a car fitted with the Arnold electro- 

neumatic motor system. In this system, it will be remem- 
red, a single-phase motor is used, the armature of which is 
always in motion. In starting, stopping or at any speed short 
of that corresponding to the synchronous speed of the motor, 
the field also revolves and drives, or is driven, by a compressed 
air engine. In the former case energy is stored as compressed 
air in a tank, and in the latter case is given out. The trial 
was made with the car equipment which was partly destroyed 
last winter in a fire. In spite of the fact that the machinery 
had been partly repaired, a complete demonstration of the 
system was not possible owing to cracked castings. The car at 
times attained a speed of 25 miles per hour, and no difficulty 
at all was experienced in taking current at 6,000 volts from 
the trolley line. The control enabled speeds from the lowest 
to synchronism to be maintained and was satisfactory in 
retarding and accelerating. The system was completed about 
two years ago, and was described in The Electrician, Vol. LII., 
p. 600. The trial trip was back and forth over 8 miles of line. 


Wireless Telegraphy in the United States.—The United 
States Navy Department has published the full report of the 
special Board appointed to investigate the subject of wireless 
telegraphy. It was unanimously recommended that the Navy 
should have control of all the wireless systems along the coasts 
of the United States, the island possessions and the Panama 
Canal zone, and the President adopted the recommendation. 


The following principal conclusions are given by the Electrical 
World of New York :— 


That wireless telegraphy is of necessity to the Government through the 
Navy Department, and that its use by the Signal Corps of the army in 
communication between military posts of the army and other necessary 
links will be necessary both in peace and in war, and that such use shall 
be unrestricted. When interference seems probable between stations of 
the Navy and War Departments the question involved shall be mutually 
settled by representatives of the two departments. 

That coastwise wireless telegraphy is not a necessity for the work of 
the Weather Bureau, provided that the necessary meteorological data for 
that department can be collected by the stations of the Navy Department 
from ships at sea, and sent by them to the Weather Bureau. 

That the maintenance of a complete coastwise system of wireless tele- 
graphy by the Navy Department is necessary for an efficient and econo- 
mical management of the fleets of the United States in time of peace and 
their efficient mancuvering in time of war. 

That the Signal Corps of the army be authorised under its chief to 
establish from time to time such wireless stations as he may deem neces- 

, and that they do not interfere with the coastwise telegraph system 
of the Government under control of the Navy Department. 

That the necessary steps be taken to have the Weather Bureau turn 
over to the Navy Department all coastwise wireless telegraph apparatus 
now under its control, and such material as it may have in its possession, 
which can be utilised by the Bureau of Equipment, and the proper trans- 
fersof funds for this purpose be made. 

That the Weather Bureau furnish to the Hydrographic Office, and to 
naval wireless telegraph stations and to other portions of the public 
service, such meteorological data as it, or they, may desire at nocost to them. 

That the Department of Agriculture shall continue the work of its 
meteorological vessel reporting and storm-warning stations, as now con- 
stituted and provided for by law, and continue the control of sea-coast 
telegraph systems, except wireless systems. 

That the necessary steps be taken that the Navy Department may equip 
and instal a complete coastwise telegraph system covering the entire coasts 
of the United States, its insular possessions, and canal zone in Panama. 

That the wireless stations of the Navy Department shall, without 
charge to the Agricultural Department, receive and promptly transmit to 
the ocean or to islands, or to other places where the information can be 
useful, the storm warnings of the Weather Bureau. 

_ That the Navy Department shall request all vessels having the use of 
ita wireless stations for the receipt of messages to take daily meteorological 


observations of the weather when within connecting range, and to transmit 
such observations to the Weather Bureau through naval wireless stations at 
least once daily, and transmit observations oftener when there is a marked 
change in the barometer, and that there shall be no charge against the Agri- 
cultural Department for these observations or for the transmission thereof. 

As fast as the naval wireless telegraph stations are in operation the 
Navy Department shall receive and transmit through these stations free 
of charge all wireless messages to and from ships, providing such stations 
do not come in competition with commercial stations, until such time as 
Congress may enact the 5 legislation governing this subject. 

In asking for legislation on this point the board invites attention to 
the fact that where wireless stations are needed for the merchant marine, 
as a rule, the navy will also require them. The board believes it to be 
in the interest not only of governmental but of public economy and 
efficiency to permit the naval stations to handle the publio service, for in 
the present state of the art but one station is desirable for the public 
interest in such places. It is admitted that there may be ial cases 
where private stations can serve a useful purpose, and the board believes 
that the Department of Commerce and Labour should have the duty of 
issuing licences in such cases under such regulations as will prevent. 
interference with stations necessary to the national defence. All private 
stations in the interior of the country should also be under the supervision. 
of the Department of Commerce and Labour. 


Maidstone Corporation Tramways.—On July 14th the 
Maidstone Corporation light railways were opened for public 
traffic by the mayor, Ald. Morling. An unusual feature in 
the history of the venture is that the undertaking, which is 
wholly within the borough, was sanctioned under the Light 
Railway procedure, thus upsetting the views generally held 
regarding the Taunton decision of the Light Railway 
Commissioners. Including the overhead equipment, the 
total cost of the 2 miles of line, six cars, car shed and 
all necessary appliances, cables, switehboards, &c., will not, 
it is anticipated, exceed the sum of £20,000. "The route 
is of single track throughout, with passing places, the gauge 
being 3ft. Gin. That portion of the track within the town. 
proper is paved with 9in. by 3in. hard wood blocks, and 
for a part of the length, where the gradient approaches 1 in 15, 
the track has been paved with 5in. by 4in. granite setts. In 
the outlying portion of the town, where the traffic is slight, the- 
remainder of the track, amounting to about 1 mile, has been 
paved with a serration of granite on either side of the rails 
with macadam filling in between, this form of construction 
lending itself particularly well to roads subjected to light traffic, 
and is, of course, particularly favourable upon grounds of 
economy. The points are in accordance with the latest prac- 
tice, and are 13ft. long overall, of the extended-leg type, the 
tongues, which are 8ft. 6in. in length, being specially spiralised 
in order to give the cars easy entrance to the loops. In con- 
nection with the granite serration and macadam paving, the 
concrete bed has been put in to the full width of the tramway 
formation to provide for paving the track throughout ata later 
date should the Corporation decide to do so. Rails are the 
British standard No. 2 section, weighing 95lb. per yard, 
having joints of the “Dicker” type fixed by 6in. bolts 
fitted with the “Eureka” lock.  Tie-bars are spaced at 6ft. 
centres, and are of the patent rolled weldless type. The 
track has been bonded throughout with 4/0 Neptune bonds. 
In addition to the track work, widenings had to be carried 
out at three points, amounting in all to 700yds. of route. The- 
overhead equipment is on the span-wire system, and the 
cars, of which there are six, are double deck, single-truck, 
built to run on a gauge of 3ft. 6in. Each has a seating 
capacity of 48 persons, 22 inside and 26 outside, and is suppli 
with a complete electrical equipment. The motors are Messrs. 
Dick, Kerr's standard type for 500 volts, and will deliver 
approximately 28 H.P. at the armature shaft; this is based 
upon the standard rating—i.e., a rise in temperature of not 
more than 75°C, in various parts after running at full load 
for one hour. The equipments are mounted on Brill trucks. 
Dick-Kerr standard controllers are fitted, and are specially 
arranged with resistances for rheostatic braking, operated by 
the driving handle, which may be utilised either when the car 
is proceeding backwards or forwards. Accommodation is pro- 
vided in the car shed for six double-deck cars, and provision is 
made for rapid and economical extension. Power for the 
undertaking is supplied from the Corporation electricity works, 
which has undergone some few necessary alterations under the 
directions of Mr. E. E. Hoadley, the borough electrical engi- 
neer. Mr. Stephen Sellon is consulting engineer, and the 
work was executed by Messrs. Dick, Kerr & Co. 
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EXPERIMENTS ON SHEATH LOSSES OF 
THREE-CORE CABLES. | 
BY J. T. MORRIS. 


Attention has recently been drawn to the fact, that, when a 
three-core cable is conveying a polyphase current certain losses 
occur in the lead sheath, or in any of the conductors which 
surround it. Mr. M. B. Field, in a most interesting Paper 
before the Institution of Electrical Engineers,* has discussed this 
subject from a mathematical point of view, and has shown on 
whatquantities these losses depend, making certain assumptions. 

The following article is an account of some experiments 
which the author has carried out in order to determine 
experimentally the magnitude of some of these losses. It 
occurred to him that the matter might be put to the test for 
any particular case in a fairly simple way and without the use 
of great lengths of cable by means of the following arrangement: 
Consider the case of a three-core cable conveying a balanced 
three-phase current. It is clear (as is well shown by diagrams 
in the Paper above referred to) that a magnetic field is rotating 
about the axis of the cable, which makes one revolution for 
each cycle of the alternating current; further, that this field 
does not move forward perfectly steadily, but revolves in 
rather a jerky manner. If the field induces eddy currents 
in any neighbouring conductors as it revolves, it will tend to 
drag those conductors round in the direction in which the field 
rotates. Hence, in the case of an ordinary three-core cable 
carrying current there is a very slight tendency for the sheath 
to slip round on the insulation in the same direction as that 
in which the magnetic field rotates. 

Method.—Now, in order to determine the magnitude of this 
effect, the sheath can be supported in its normal position with 
reference to the conductors in the cable, having its axis 
vertical and with some of the insulation removed between the 
sheath and the conductors. The sheath is then free to move, 
and on sending a three-phase current through the conductors 
this sheath vill turn round, and the force with which it tends 
to rotate will be a measure of the torque; and this torque 
multiplied by the angular velocity of the magnetic field (2x 
frequency) will give a measure of the work which is being 
done on the lead sheath, due to the rotating component of the 
magnetic field. "This method has the distinct advantage over 
wattmeter methods and others which have been suggested, that 
it uses the whole of the power to measure the loss, and hence 
it becomes possible to measure with an accuracy, of certainly 
1 per cent., tho rate of expenditure of energy of one-thousandth 
part of a watt. 


Standardising.—In all cases a single manganin wire was used 
for suspension purposes—generally about 10in. in length. 
To the lower end of this was attached, by means of a wire 
cradle (made of non-magnetic metal of high resistance), the 
piece of lead sheathing, which in the majority of cases was 6in. 
inlength. Then, on passing a three-phase current through the 
three-core cable fixed independently inside the lead sheathing, 
a torque is produced which twists the lead sheathing through 
a small angle—the angle of twist being observed by means of 
a beam of light shining on a concave mirror attached to the 
cradle and reflected back on to a scale placed about 8ft. off. 
In order to determine the magnitude of this torque the suspen- 
sion was standardised in the usual way by taking the time of 
oscillation of the lead sheathing and then adding a known 
moment of inertia and again taking the time of oscillation of 
the system, making use of the following relation : 


Moment of inertia 


"Time of one eed =? E om inertia (1) 
oscillation in seconds Restoring force forunitangle 
The following example will serve to illustrate the method :— 
Angular deflection in radians .................. 4-0:0163 
On interchanging two of the leads, angular 
deflection in radians .................... eese. —0:0165 
Mean angle. 0:016, 


* See The Electrician, Vol. LII., p. 1,017, and Vol. LIII., pp. 12 and 56, 
" A Theoretical Consideration of the Currents Induced in Cable Sheaths 
and the Losses occasioned thereby," by M. B. Field. - 
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when 50 amperes in each phase is flowing, frequency being 
60 c» per second : 


Time of oscillation of lead sheathing alone 844 seconds 
Time of oscillation with moment of 
inertia of 22,580 added 17:18 seconds 


Then from equatiou (1) we obtain, as the restoring force for 
unit angle, 3,980 dyne cm.; and hence restoring force and, 
therefore, deflecting force in this experiment is 


3,980 x 00164 — 65:3 dyne cm. 


This torque multiplied by the angular velocity of the field 
(27 frequency) gives 65:3 x 2760 = 24,600 dyne cm. per second, 
or ergs per second, as the rate at which work is being done 
on the lead sheath ; and, dividing by 107 to convert into watts, 
we get 0:00246 watts as the rate at which electrical energy is 
being dissipated in this particular length of lead sheathing 
with 50 amperes passing in the cable at a frequency of 60~. 

Particulars of Cable used.—The cable used in most of the 
experiments was a piece of high-tension three-core cable suit- 
able for a current of about 50 amperes per phase, the thick- 
ness of insulation between each conductor being 0-35in. 
Resistance per mile of each core 0°71 ohm. A section is 
shown in Fig. 1. In the section, part of the insulation is 
shaded ; this indicates that portion of the insulation which was 
removed in order that the sheath might swing quite clear of 
the cable. 

Connections.—In all the experiments the piece of three-phase 
cable under test was arranged with its axis vertical, and the 
upper ends of the three cores were electrically connected 
together by a stout Y-shaped piece of copper, thereby forming 
the centre-point of the three-phase system. "This arrangement 
has certain advantages, the main being that it enables the space 
above the cable to be kept 
quite clear for suspension 
purposes, and it also ensures 
that the potential of the 
three cores shall be practi- 
cally identical. Hence any 
dielectric losses which 
might be supposed to affect 
the result are reduced to 
a vanishing quantity. It 
should be stated that the 
ends of the cable projected 
above and below the lead 
sheath in all cases by a 
length of at least 6m. 
(in many of the experi- 
ments by a much greater 
length), in order to eliminate as nearly as possible the disturb- 
ance produced by the ends of the cable. The currents were 
adjusted, by means of water resistances in the three branches 
of the star-connected three phase circuit, to approximately 
equal values in the three phases, and the current wave was 
practically sinusoidal, but slightly more pointed. The frequency, 
except where otherwise stated, was always adjusted to 600 
per second. 

Dependence of Loss on Length.—The next question which 
arises is: What relation exists between the loss on a short 
length obtained in this way and that on, say, a mile’s length 
of cable? In carrying out these experiments it became at 
once clear that the loss, as one might expect, is uot proportion 
to the length so long as such short lengths as 3in. to 61D. 
specimens are being dealt with. From a consideration of the 
distribution of the magnetic field and the way in which it 
rotates, the distribution of eddy currents in the lead sheath 
will be found to be as follows :—The eddy currents which are 
induced in the lead sheath flow up on one side of the sheath 
parallel with the axis of the cable (except for a slight slope 
due to the lay), and divide into two streams, passing near to 
the end of the piece of sheathing. They unite again on the 
opposite side of the sheath and stream down that side, dividing 
into two near the bottom, and uniting at the point first 
started from, and so on. It will be understood that the eddy 
currents are not flowing parallel with the axis of the cahle for 


Fic. 1.—8ECTION or CABLE (FULL 8128). 
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the whole of this short length of the sheath as they would do 
if this piece of sheathing were under normal working con- 
ditions, forming part of a long length of cable in actual work. 
To remedy this defect stout rings of high-conductivity copper, 
made from rod }in. diameter, were carefully soldered on to the 
two ends of the sheathing. As the conductivity of lead is 
only 6 per cent. of that of copper it was assumed that these 
copper rings might fairly be considered as conductors of rela- 
tively perfect conducting power when compared with the 
sheath. In order, however, to test the matter conclusively, a 
piece of cable 1 yd. long was taken, and experiments were 
carried out on the lead sheathing of the cable from 2lin. 
downwards. The results are given below (see Table I.), and 
are shown graphically in curve A :— 


Table I.—Effect of Length of Sheath on Losses at a Current of 
50 amperes and 60 ~. 


Deflection of sheath with two Curings. 


Length of sheath | Deflection of 
in inches. Corrected for loss | sheath alone. 
Bi in copp-r rings. 

21 248°5 245°5 289-0 

15 180-0 171:0 159:5 

12 ei is 117:0 

9 107-0 104-0 86-0 

6 18:0 70-0 52-0 

8 40:0 87:0 17:0 

0 3-0* 0°0 


* Note.—This figure is a measure of the small loss which occurs in the 
copper rings themselves, and was determined by sweating the two rings 
together with no lead cylinder in between, and then observing the torque. 
This being deducted gives the figures in the next column. 


per Inch with Cu. 


~ Length in Inches. 


Loss per Inch 


Length of Sheath under Test in Inches. 
CURVE A. 


These experiments show that, with the addition of the copper 
rings, the results are practically proportional to the length, 
within experimental errors, down to as short a length as 4in. 
or even Jin. Whilst, if no rings are attached, in order to 
obtain as correct results, it would be necessary to experiment 
with lengths of 2ft. or more. The experimental difficulties 
then become rather considerable, principally owing to the 
great difficulty of getting the lead sheath to swing clear over 
sueh a length, but also because the time of oscillation is 
then so excessively slow— approximately three-quarters of a 
minute. 


Dependence of Loss on Current Strength.— Ample evidence has 
been obtained during the course of this investigation to show 
that the loss in the lead sheath is rigidly proportional to the 
square of the current strength. Two examples are given, one 
in curve B (Table II.), the other in curve E (lower curve). In 
both these cases the torque has been plotted against the square 
of the current, and it will be seen that, within experimental 
errots, the curve is a straight line, the current being the same 
in thethree phases. If the current in two cores 1s reversed, 
the direction of the torque is also reversed, but its magnitude 
remains unaltered. This was done in every experiment, and 
the mean taken in order to eliminate any zero errors. When 


the current in one of the phases was broken, there was, in no 
case, any torque observed. 


Table II.—Current varied, Frequency constant at 60c.. 


Amps. (Amps.)?. Deflection of sheath. 
20°25 410 67°5 
. 633 103:5 


Torque—Proportional to Loss. 


1,000 
Current Squared. 
Curve B.—RELATION or Loss to CURRENT. 


Dependence of Loss on Frequency.—In the experiments bearing 
on this subject, the current was maintained constant in each 
of the three phases at 25 amperes, and the frequency varied 
from 37 to 68~ per second. The torque was found to be 

ractically proportional to the frequency over this range. 
See Table III. and curve C. 


Table III. Frequency varied. Current constant at 25 amperes. 


Sheath loss proportional 


Frequency. | Torque. to Torque x Frequenoy. 
312 66:5 248 
50-8 86:8 438 
60:0 102-2 613 
67˙8 115˙5 785 


Norr.—'Thickness of sheath about 0:18in. 


Torque. 


£0 40 0 
Frequency 
Curve C.—RELATION or TORQUE To FREQUENCY. 


In order to obtain the loss, the torque, as shown above, has 
to be multiplied by a constant x frequency, and hence the 
loss for constant current is approximately proportional to the 
square of the frequency. A reduction of 5 per cent. in pro- 
portionality will be noted between the lowest and highest 
frequency for this thickness of sheath. 7 


Torqne Prof ort ona] to Loss. 
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Dependence of Loss on Thickness of Sheath—To put this 


matter to the test a piece of lead sheathing was obtained iin. 
in thickness. It was cut into 6in. lengths. Two of these 
pieces were turned down to thicknesses of 170 and 110 mils 
respectively, and the tests were made on three samples 
measuring 200, 170and 110 mils. Copper rings were, as usual, 
sweated on to the two ends of each portion. The following 
results were obtained. They are shown graphically in curve D. 


Thickness of sheath in mils. | Torque at 40 amperes, 60 W. 
110 | 191 
170 260 
200 | 292 
400 
$ we 
= 
3 
E 
H 900 
& 
l 
3 100 
E P 


100 200 
Thickness of Sheath in Mils. 
Curve D.—VARLATION or Loss with THICKNESS oF SHEATH. 


Hence for a frequency of 60 ~ the loss varies as the thickness 
raised to the 0°7th power. 

Effect due to Iron Pupe.—Three-core cables for polyphase work 
are occasionally placed in iron pipes or have steel armonring, 
though this is not considered good practice at the present 
time. As the method employed in these experiments is well 
cat er for the investigation of such matters, the experiments 
wit 


a 9in. length of lead sheathing were repeated with a piece. 


of 3in. wrought-iron pipe about 20in. in length (thickness }in.) 
1 up outside the lead sheath and fixed in position. The 
lead sheath was left free to turn round without touching the 
ipe, and the torque on the lead sheath was again measured. 
t was found to have increased the lead loss by 70 to 75 per 
cent. throughout the whole range of current for which tests 


Curve E,—Errect on Losses IN Leap SHEATH OF ENCLOSING CABLE 
IN A WaoucHT Iron PIPE. s 


were made (see curve E). The losses in the iron pipe were not 


measured, but could easily be determined by the same method. 
Condusions.—Within the limits examined, the experiments 


show that the loss varies directly as the square of the current, 
as the square of the frequency and directly as the length. 


For the section of cable shown in Fig. 1 (within moderate 


limits of frequency), the loss in watts can be expressed by 
the following relation: Sheath watts = c?f?l?? x 37 x 1071? ; 
where c — eurrent in amperes, f= frequency, / = length of cable 


in yards, ¿= thickness of sheath in mils. This gives a loss of 
17:3 watts per mile at a current of 50 amperes per phase and 
frequency of 60~. Comparing this with the C?R loss in the copper 
conductors for the same current (resistance per core 0:713 ohm). 
Total copper loss==5,346 watts; Lead sheath loss = 17 watts. 
Hence the sheath loss is only one-third per cent. of the copper 
loss, and produces no greater effect than the increase in copper 
loss brought about by a rise of 1°C. of the cable. Though the 
loss is insignificant in this case, yet when greater distances 
separate the conductors and larger currents are employed the 
loss may become serious, as Mr. Field has shown in his Paper 
referred to above. If these experimental results are compared 
with the case calculated by Mr. Field, they will be found to be in 
fairly close agreement, when due allowance is made for the 
increased size of conductors, thickness of sheath and increase 
of current from 50 to 200 amperes. | 

In a short time the author hopes to be able to put the method 
described in this Paper to a practical test, by comparing the 
results obtained by this method on a 6in. length of cable with 
those obtained by a different method on upwards of 1 mile of 
the same cable when laid in position. In conclusion, the author 
desires to express his thanks to Messrs. W. T. Henley & Co. 
for their kindness in supplying some of the cable tested, and 
also to Mr. F. T. Fawcett for asefal suggestions and much patient 
help during the course of the experimental work. 


East London Technical College, Aug., 1904. 


POWER SUPPLY TO TRAMWAYSIN NORTH LONDON. 
(Concluded from p. 746.) 


In our article on the electric tramways in North London 
(The Electrician, July 29th, p. 591), for which the Brimsdown 
station generates the necessary electrical power, the extensive 
nature of this undertaking was pointed out and well illustrated 
by a map. For such large traction schemes it is becoming the 
practice to transmit power in the form of high-tension alternating 
current, generally three-phase, from one or more central stations 
to a number of sub-stations, conveniently situated with regard 
to the lines to be operated, and the high-tension currents are 
then converted into continuous current at working pressure. 
In the case of the North London tramways, high-tension 
current from Brimsdown is conveyed by three-core feeders 
to sub-stations, of which in the near future there will be 
four, situated at Wood Green, Edmonton, Hendon, and 
Finchley respectively. At present the first sub-station is in 
operation, the second is already completed, the third is rapidly 
nearing completion, while the buildings of the fourth station 
have been commenced. The high-tension feeder network to 
all four sub-stations is fairly complete, and the gaps still exist- 
ing are gradually E in number and ne As will 
be remembered from our former article, the North Metro- 
politan Electrical Power Supply Co. also owns a rone | 
station at Willesden, which supplies both alternating an 
continuous current by means of double-current generators. 
Unfortunately, however, the alternating current has a frequency 
of 25 — per second only, and cannot, therefore, be used fer 
supplying the high-tension network of the tramway system. 
In order to enable both power stations to work in parallel 
inverted rotaries have lately been installed at Willesden, and 
these will supply three-phase current at the same frequency as 
that of Brimsdown. 

All sub-stations are equipped similarly, the only difference 
being with regard to arrangement and size. Fig. 8 is a plan and 
cross-section of Wood Green sub-station, and shows very well 
how the plant has beenlaid out. The car sheds are not shown on 
Fig. 8, but it may be mentioned that these sheds accommodate 
some 60 cars, and extensions will be carried out shortly. The 
high-tension underground cables emerge into the sub-station 
in the high-tension chamber shown in Fig. 8. Connection 
between the incoming cables and the cables in the station 
is made by means of cable bells, the construction of which 
is indicated in Fig. 10. The cables are first led to the 
B. T.-H. oil-break switches (see diagram of connections, Fig. 9) 
mechanically operated from the high-tension switchboard, each 
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switch being situated in a separate brick cell, fitted with slate 
covers and iron doors. In general construction they are very 
similar to those installed at Brimsdown. It will be noticed 
from the diagram that they are automatically opened when 
the load exceeds a pre-determined value. From the oil 
switches, the incoming feeders, of which there are two, are 
connected to the high-tension bus bars, the position of which 
is clearly indicated in Fig. 8. Two outgoing feeders branch 
off from the ’bus bars, passing through oil switches, mechani- 
cally controlled from the feeder panels on the high-tension 
switchboard. As is seen in the diagram of connections, a 
section switch allows one incoming and one outgoing feeder to 
be entirely disconnected from the rest of the high-tension 
dig in the station. This, of course, has been arranged so 
that the energy conveyed by that feeder may be directly 
passed on to another sub-station, if required. 
On the high tension 'bus bars there are also 
three sets of three-phase connections, one 
belonging to each of the three rotary circuits. 
These connéctions pass through oil switches of 
the same type as described above, and are then 
led to the transformers, which are of the core 
type and oil-cooled. Three single-phase trans- 
formers, connected together in delta fashion, 
form one three-phase set. "There are three such 
sets, and one single-phase transformer, kept as a 
reserve near by, may be brought on a low lying 
trolley to any of these sets, and thus substi- 
tuted for a defective element in a short time. 
For aiding the removal and replacing of the 
transformers, suitable hooks are fixed to the 
ceiling above them. Each single-phase trans- 
former has a capacity of 92kw. and an efficiency 
at full load of 97:2 per cent. Its voltage 
variation is specified to be not more than 1'4 
per cent. Including oil, the weight of one 
element comes to about 5, 400lb., the floor space 
covered being 27in. by 45in., and the height 72in. 
The primary voltage is as near as possible 10,000 
volts, the secondary pressure being 340 volts. 
Radiation from the outer cast-iron shell is de- 
pended upon to keep the oil cool. An earth 
shield is provided between the low and high- 
pressure windings, the latter being sectioned up 
into a number of coils. During continuous run- 
ning at full load the temperature rise, as 
measured by the increase in resistance of the 
windings, was not to exceed 50°C., and it was 
specified, moreover, that the transformer should 
be capable of withstanding a 25 per cent. over- 
load for two hours and a 100 per cent. overload 
momentarily. After leaving the transformers 
the low-tension leads pass through three-phase 
oil-cooled reactance coils, 5 for a voltage 
of 18 volts per phase and a current of 465 amperes 
per phase. The reactance consists of a three- 
legged core with a short air-gap in each leg, in 
order to obtain the required reluctance. These 
reactance coils have been inserted in the circuit 
for steadying purposes. They absorb, of course, 
some power, but it is specified that this shall be 
less than 1 per cent. when full-load current is 
passing. After having become steady in tempera- 
ture when running fully loaded, the temperature 
rise is not to exceed 45°C. The cables now 
pass, by way of knife switches on the low- 
ressure alternating- current panel, to the rotaries. 
he principal data of the rotary converters, 
three of which have been installed, are: Normal capacity 
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dimensioned, being capable of carrying an overload of 25 per 
cent. for two hours and an overload of 100 per cent. for 
a short time without flashing or injurious sparking. At full 
load and half-load the commercial efficiencies are stated to 
be 92°5 and 87 per cent. respectively. For starting the 
rotaries a 10 H.P. induction motor has been keyed to the 
shaft of each. This plan of starting has been adopted because 
it allows the rotaries to be brought up to speed very 
quickly. To this end the induction motor has been designed 
for a very large starting torque. In consequence, the internal 
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resistance of the motor is exceptionally high, but this, again, 


allows a starting resistance to be dispensed with. Alternating 
current from the low-pressure side may be switched on to this 
induction motor by a small switch of the knife-blade type 
mounted on the high-tension board. The rotor of the motor 
is permanently short-circuited. When speeding up a rotary, 
a variable loading resistance is inserted into one of its phases, 
as shown in the diagram of connections. This has the effect 


250kw., number of poles eight, speed 750 revs. per min., 
voltage on the alternating-current side 335 volts and on con- 
tinuous current side 550 volts. In order to obtain greater 
freedom from hunting, the rotaries are compound-wound, the 
pole-pieces being of cast steel. Aftera 24 hours' run at full load 
the temperature at no part of the rotary is more than 40?C. 
above that of the surrounding air. The machines are amply 
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of steadying the motion, and allows the speed of the rotary in 
question to be adjusted to a nicety. After the converter has 
been brought up to synchronism, both the motor and the load- 
ing resistance are switched off. The current from the rotaries 
is now led to the continuous-current switchboard and to the 
’bus bars. Since the field of the rotaries may be varied in 
strength by field rheostats, regulation of the voltage of the 
continuous-current supply is possible by altering the phase 
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following panels :—Three rotary panels, two panels for the 
incoming high-tension feeders, two panels for the outgoing 
feeders and one voltmeter equipment. No high-tension instru- 
ments or connections are fitted to the switchboard, all measur- 
ing instruments. being worked from current and potential 
transformers. | 

The continuous-current switchboard consiste of the following 
panels :—Five for the traction feeders, one Board of Trade 
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Fic. 9.—DIAGRAM oF SwrrcHBoaRD CONNECTIONS AT SUB-STATION. 


relations between voltage and current on the alternating- 
current side of the converter. 
conveying both alternating and continuous current are so 
amply dimensioned that for the present at any rate the 
fluctuations in voltage on the continuous-current side are but 
slight. There are four line feeders and two track feeders. In 
the circuit of the latter are two negative boosters, consisting 
of a shunt-wound motor driving a series-wound generator, both 
mounted on the same bed-plate, and a diverter rheostat is 
connected in shunt with the booster field. "The normal output 
of the generator is 400 amperes at 50 volts, the speed at which 
it is driven being about 1,025 revs. per min. The shunt motor 
is supplied with current from the 550-volt supply. Momen- 
tary overloads not exceeding 50 per cent. are dealt with by the 
set without injury, and an overload of 925 per cent. can be 


Soapstone 


Fic. 10.— SECTION or A CaBLE BELL. 


carried for one hour. After a 10 hours’ run, when loaded with 
20kw., the temperature of the set does not exceed 45°C. above 
that of the surrounding air. The combined efficiency is 
guaranteed to be 79:25 per cent. at full load, falling to 
71:25 per cent. at half load. In the construction of the set 
there is nothing which calls for special mention. The set is 
started by a rheostat on the motor side. 

There are two switchboards, both of white marble 2in. thick. 
One, placed on the side of the rotaries next to the trans- 
formers, contains all the apparatus for controlling and measur- 
ing the alternating currents, while the other, built of the same 
material, is on the opposite side of the converters, and controls 
the continuous-current circuits. In general construction, the 
board itself is nearly identical with the boards at Brimsdown. 
All instruments, we are told, are guaranteed to be accurate to 
l per cent. The alternating-current board consists of the 


However, the conductors for. 


panel, three negative equaliser and field switch panels, three 
rotary converter panels, three track booster panels and one 
voltmeter equipment. At a future date when a battery has 
been put down, battery and battery booster panels will be 
ae also. For this purpose ample room for later extensions 
to the board has been left. So far, current is supplied to the 


Fic, 11.—INTERIoR oF EDMONTON Sus-SrATION. 


tramway system from this sub-station by three line feeders only. 
The quick-break switches and lightning arresters are of the 
B.T.-H. type. A kicking coil is provided in the line feeder 
circuit. The circuit-breakers are of the B.T.-H. magnetic 
blow-out type, adjustable to open the circuit at any pre- 
determined current within their range. The voltmeters and 
ammeters are of the moving-coil type. 
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A view of the interior of the sub-station at Edmonton is 
iven in Fig. 11. It is built on the same lines as that at Wood 
reen, but is equipped with two 100kw. rotaries only. Hendon, 

again, will have 250kw. sets, like Wood Green. The buildings 
are now completed, and the converting plant has been put 
down but not yet tested. Adjoining the sub station are about 
84 acres ot land bought up by the company tor future exten- 
sions of the car shed and car repairing shops. The station at 
Finchley is the least advanced, but the buildings are rapidly 
being pushed forward. These four sub-stations are to be inter- 
connected by cables in duplicate, the network thus formed 
being fed with high-tension current from Brimsdown and 
Willesden, situated at the extreme ends of the system. The 
cables are B.I.W. three-core, paper-insulated and lead-covered, 
the insulation being specially thick on account of the neutral 
point of the three-phase system not being earthed. Measured 
over the lead covering, the diameter is 2:2in., and each copper 
core has a section of 0:1 sq. in. The capacity per mile is stated to 
be 0:35míd. Mr. Sydney G. Smith, chief assistant to Mr. A. H. 
Pott, ably superintended the erection of the overhead equip- 
ment of thetramways and thecable laying for the whole scheme. 

As mentioned earlier, the power station at Willesden has 
recently been equipped with auxiliary plant for enabling it to 
work in parallel with the station at Brimsdown. This auxiliary 
equipment consists of two 250kw. rotary converters, receiving 
current at about 550 volts from the continuous-current side 
of the double current generators and supplying three-phase 
current at about 340 volts and at a frequency of 50 ~ per 
second. These inverted rotaries are similar to those installed 
at the sub-stations with the following differences :— Instead of 
the small induction motor on the converter shaft, there is a 
pulley from which a small exciter is driven by a belt. A 
governor has also been provided, which cuts the rotary out of 
circuit should the latter's speed exceed a predetermined limit. 
The current from the inverted rotaries is stepped-up to about 
10,000 volts and transmitted to the high tension network. 
Since the network is yet incomplete only the Hendon sub- 
station will be operated from Willesden for the present. 

Our thanks are due to Mr. A. H. Pott, chief engineer of the 
Metropolitan Electric Tramways, for conducting our repre- 
sentative over the whole system and for placing at our disposal 
information with which to compile this article. The erection 
of the plant at the Brimsdown power station was superintended 
on behalf of the Brush Company by Mr. H. H. Perry, who will 
subsequently take over the running of the station for the 


Company. 


"THE TIMES” AND “ WIRELESS” WAR 
CORRESPONDENCE. 


The Times of August 27th contains a long and interesting 
article from their correspondent who has been on board their 
dispatch steamer * Haimun " in the Far East, and who has 
been utilising wireless telegraphy as a means of expediting the 
transmission of his news. After detailing the circumstances 
which led to the decision to employ a wireless telegraph system, 
the writer relates graphically the difficulties which were 
encountered in finding a suitable vessel and in fitting up the 
high mast required for the transmitting station. The De Forest 
Company had undertaken that the system would operate with 
certainty over distances of 200 miles if a mast 180ft. high 
could be erected both at the sending and receiving stations. 
The site chosen for the land station was the island of Liu- 
kung-tau which practically forms the Wei-hai-wei harbour, 
being about 3 miles from Port Edward, which is the official 
residence of the Commissioner. Most of the material had to 
be brought from the mainland, and it was most difficult to 
find spars of large enough dimensions for the mast, so that the 
mast had eventually to be 170ft. high instead of 180ft. In 
addition, a house had to be built for the operating room, and 
another shed for use as an engine room. Finally, after a 1 H.P. 
gas engine was got to run smoothly it was found that an 
important part of the electrical plant namely, the exciter, had 
been lost in transit. 


The fitting of the boat was not so! 


difficult as she was an electrically-lighted ship, and while the 
land station was being completed she was already making 
constant passages between Wei-hai-wei and Chemulpo, which 
was then one of the most interesting centres of the theatre of 
the war. The Wei-hai-wei station was in order 26 days after 
the plant had arrived in Wei-hai-wei, and on March 14th the 
first wireless message was exchanged across 20 miles of sea. 
From that date until April 18th a continuous service was 
maintained between the stations. 

Some trouble was occasioned in the first instance by the 
omission to secure a good earth connection, the land station 
being situated on a rock nearly 100ft. above the level of the 
sea, but later on a better connection was made by placing 
copper plates in the sea and leading a wire to them over the 
face of the cliffs. The first serious accident was the carrying 
away of the topmast of the land station by a strong north- 
west gale. Fortunately 90ft. of the mast was left, and it was 
found possible to work with this length of mast over 100 miles 
while the repairs were beingexecuted. The height of the mast on 
the ship was 102ft. It was during this period that the message 
from The Times Naval Correspondent describing the destroyer 
fight at sea was sent, and it was subsequently found that, although 
the message contained nearly 1,000 words, there was not one 
that had been received incorrectly. A visit of The Times 
Special Naval Correspondent soon after this enabled the mast 
of the land station to be properly fitted and stayed, as this 
correspondent fortunately possessed experience in such matters. 
From this time forward it was no longer necessary for the 
correspondent on board the dispatch boat to return to Wei- 
hai-wei in order to transmit his news, and the dispatch boat 
could reinain in the vicinity of Port Arthur for long periods at 
a time :— 

We would leave Wei-hai-wei late at night and make Round Island, 
44 miles east-south-east of Port Arthur, at daybreak. We would then 
steer due west in order to make Liau-tie-shan promonotory about 
10 o'clock in the morning. After hovering in the vicinity of Port 
Arthur for some hours, we would steer sóuth and anchor, weather 
permitting, in 12 fathoms, off Hwang-ching Island. Here we were 
within 25 miles of Port Arthur, and all through the night we could see the 
searchlights as the Russians swept the narrow approaches to their strong- 
hold. It is strange that, although during this period we were so con- 
stantly in the vicinity of the Russians, we rarely saw a Russian vessel, 
and at night never, although, of course, we anchored with all our ligh's 
showing. At daybreak we would steer back within 10 miles of Port 
Arthur until we made Round Island in the afternoon. A fortnight of 
cruising in this manner gave us opportunities of seeing the rival fleets. 
On one occasion—namely, March 26th and March 27th—we were able to 
see the rival squadrons on two consecutive days. On March 26th, at 
11 a.m., we reported the Russian fleet at sea to Wei-hai-wei for transmis- 
sion to London. This message was despatched 70 miles north-west of 
Wei-hai-wei. On the following morning we reported from 65 miles 
north. west the fact that on the preceding night Togo had made another 
attemp to block up Port Arthur. 

The boat was not only able to receive signals from the land 
station, but also Russian and Japanese messages. With regard 
to these, The Times correspondent says :— 

These messages, of course, came in cypher, and as we possessed no key 
it was impossible for us to make any improper uses of messages thus 
received, but we could easily recognise the difference in the systems 
employed, and by this means—and here another very important thing in 
favour of our system was proved—we were able approximately to tell the 
distance we were from the various ships. Moreover, our operator, who 
was extremely expert, began to recognise the notes of various ships—that 
is to say, he could tell if a Russian ship was at sea by listening for the 
answeripg communication from the shore. He could also detect whether 
the Japanese messages were being transmitted by relay to the naval base 
or whether the fleet itself was at sea. This, of course, was to us possibly 
of more value than if we had been able to decipher the accual messages 
sent, and during the period that the Haimun” was in operation during 
April our most successful issues resulted from a careful listening for the 
wireless telegraphy of the opposing fleets. We listened, and came to 
conclasions which invariably correctly guided us in our movements. 
For instance, if for a space of six hours on end the Japanese were 
absolutely silent, we knew that Togo had taken to the sea, for invariably 
when he entered upon some enterprise for the time being all wireless 
communication ceased. This being the case, we knew exactly what 
course to steer, but even at this period we had not fully realised how 
successfully our system had been installed. 

On April 9th the“ Haimun " had to go to Chemulpo with 
The Times correspondent detailed to join Kurokis army. 
On the way there, messages were sent from Bundegi to Wei- 
hai-wei, a distance of 80 sea-miles. Between Chemulpo and 
Chinampo news was heard which pointed to the probability of 
an important naval engagement at Port Arthur, and after 
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strenuous exertions, attended by considerable risk, the vessel 
arrived in time to witness the first great naval engagement to 
be reported by wireless telegraphy. The article continues :— 


It may be readily understood that we were very careful not to use our 
wireless telegraphy until the battleships themselves were engaged with 
the Port Arthur batteries. The reason for this is obvious. If we had 
commenced to send news of the ition of the rival fleets, we should 
have at once interfered with the wireless telegraphy of both belligerents. 
This would certainly have been an unfriendly act, but, although we did 
not use our own instruments for sending, we listened attentively. The 
Russians were hard at work. They were just repeating the alphabet over 
and over again in order to “ queer " the Japanese recording instruments. 
In fact, I am not sure it was not the constant use made by the Rassians 
of their shore stations that prevented Togo from coming up in time to 
catch Makaroff's squadron outside. There is some discrepancy in the 
times given when the Japanese decoy squadron sent its messages to 
Togo and when Makaroff decided that he was too far out at sea 
and reshaped his course towards Port Arthur. It was only when 
the Russians stopped their queering process in order to receive 
a message from the ‘‘Bayan” that the Japanese second-class cruiser 
squadron was able to get an interval in which to send its all-impor- 
tant message. We received both messages, the Japanese, of course, 
being in their own private cipher, that from the ‘‘ Bayan ” being half in 
cipher, with a few words in French, and signed B. A.” But when once 
Togo had hoisted his fighting flags and sailed in under the guns of Port 
Arthur we felt that we were justified in sending just a short message, and 
so at 9:15 we sent a brief report from within 7 miles of Port Arthur, 
which furnishes the first record of a wireless message reporting a naval 
engagement being sent direct from the scene of operations to the office of 
the journal which was to give it to the public. Later in the 
evening, when the Japanese had finished sending messages, we were able 
to send fuller reports of the day’s fighting as we steered a course for 
Chinampo. 

Returning again from 1 the Haimun " could still 
hold easy communication with Wei-hai-wei, a distance of over 
200 sea-miles. Soon afterthis, however, a message was received 
Írom Wei-hai-wei giving the contents of Admiral Alexeieff's 
proclamation that wireless telegraphists would be treated as 
nee Following this came the unwelcome announcement that 
the Japanese Government had seen fit to pass limitations on 
the free movements of the ** Haimun,” and this resulted in the 
wireless service being discontinued. The article closes with 
an account of some long-distance records obtained between the 
two wireless telegraph stations : 


When ultimately it was worth my while to go north from Nagasaki on 
May 15th, in latitude 125? 10' east, longitude 36° 15' north, 155 miles from 
our land station, we sent a long message explaining the reason of the 
temporary suspension of the wireless system. Since the message had to 
cross 30 miles of the mountainous corner of the Shan-tung promontory, 
the hills of which vary from 200ft. to 1,860ft., its receipt may be con- 
sidered the greatest triumph of the De Forest system in the Far East. 
On the following day we effected our longest distance. We sent and 
received an answer from just outside Chemulpo. This was over 210 sea- 
miles, and part of the distance was broken by the islands of the Prince 
Imperial Archipelago. A small portion of this message was not intelli- 
gible, but this was due to the fact that at the moment of sending a British 
war vessel was entering Chemulpo, and was using its wireless arrange- 
ments actually as it was passing within a cable’s length of our shore 
station. The near proximity of this rival machine destroyed for a 
moment one of the most sensitive parts of our receiving apparatus, and 
some 25 words of the message were bungled. 


— ee — 


SOME RECENT LONG-DISTANCE SUBMARINE 
TELEPHONE CABLES.* 


BY F. BREISIG. 


The submarine telephone cable from Fehmarn to Lolland is a 
connecting link in the Berlin-Copenhagen telephone line. It has 
a length of 12 statute miles, and was ordered seal mae y by the 
German and Danish telegraph authorities. Subsequently the cables 
Greetsiel-Borkum (18°3 miles) and Cuxhaven-Heligoland (45 miles) 
were put down. These cables were made and laid by Messrs. 
Felten and Guillaume. 

The damping per kilometre of cable is a function of the expression 


eV (a+ ime)(w+iml)s wherein a =leakance, c=capacity, w=resis- 
tance, /=inductance per kilometre, m=frequency in 2- seconds 
and s= length of line in kilometres. This expression is now generally 
written in the form e(¢?+8)8, wherein ep8 denotes a constant and 
eais à phase difference. The latter depends on the wave-length, 
and is important in connection with the theory of lines on the 
Pupin system. In the case under discussion, however, a need not 
be further discussed. If we assume—as is customary, especially 


5 * Abstract of a Paper read before the Elektrotechnischer Verein of 
erlin. 


when discussing cables—that the leakance is very small so as to be 
practically negligible—z.e., that the insulation resistance is very 


large, we get by simple transformation: 82 4 (Vm + w3 — ml). 


The value of f is easily determined by means of this equation, 
and, since the limits of efs for satisfactory telephonic speaking are 
known for other lines, it is possible either to ex&mine an exist- 
ing line as to its efficiency with regard to communication or to 
determine the necessary value of 8 for a new line of given length. 

Pupin has termed 6 the “damping constant." If the self. 
induction is very large, then the damping is practically the same for 
any frequency, and the speech transmitted over such lines will be 
clear but weak. If, on the other hand, the self-induction of the 


Fic. 1,—FrHMARN-LOLLAND CABLE. 


cable be zero, then the waves of high frequency will be much 
weakened and telephonic communications will sound loud but dull 
and toneless. 

From Fig. 1, representing a section of the Fehmarn-Lolland 
cable, it will be seen that four cores have been used, each consist- 
ing of seven copper strands, 1:8501nm. in diameter. To increase the 
inductance, each of the four conductors is wound with a bare iron 
wire, having a diameter of 0'3mm., and then insulated by several 
layers of paper tape, the diameter over the insulation being 
limm. The four cores are then grouped around a jute core, the 
whole being subsequently wound with paper and tape. This 
unfinished cable is now 82mm. in diameter. It is then impreg- 


Fic. 2.—FEHMARN—LOLLAND CABLE.—SHORE END. 


nated and covered with two lead sheathings (each about 15mm. 
thick), the lead containing 8 per cent zinc. Upon this there are 
two layers of bituminous paper and compound. The armouring 
consists of 19 galvanised iron wires of a trapezoidal section. On 
top of this there are two layers of compound. One shore end of 
the cable has for a length of 1:24 miles an additional protection in 
the form of an armouring of 82 iron wires of the form shown in 
Fig. 2. The final covering of this portion of the cable consists 
of two layers of compound. The outside diameter of the cable 
is 55mm. and 69mm. respectively, the corresponding weights per 
mile being 17 and 82 tons. There are no joints, the cable being 
made in one piece. Both before the cable was laid in January, 
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1908, and subsequently, various experiments were carried out, and 
they proved that telephonic communication could be carried on 
very satisfactorily. The two other submarine cables mentioned 
were laid in the same year. 

If, instead of using an insulation of bituminous paper, dry paper, 
loosely applied, is used for this purpose, the cable would gain in 
capacity, and a given damping might be obtained with a lighter 
cable. For the new cables, therefore, air insulated lead-covered 
cables were decided upon. In order to prevent long lengths of the 
cable becoming moist in the case of damage to the sheathing, short 
lengths of about 5ft. have been impregnated and are distributed over 
the cable at intervals of about one-third of amile. Fig. 8 represents 
the section of the Greetsiel-Borkum cable, which is 18:85 miles long, 
and consists of one piece. The four conductors, consisting each of 


GREETSIEL—-BORKUM CABLE. CuxHAVEN-HELIGOLAND CABLE. 


seven copper wires 0°8mm. in diameter, are wound with a bare iron 
wire 0°8mm. thick. Each core is then wound with several layers of 
paper tape until the diameter has increased to 8.7mm. These four 
cores, together with four paper wormings (see Fig.8) are then stranded 
around a twisted paper core of a section as indicated in the figure, the 
lay of the eight cores being opposite to that of the paper core. A 
spiral of paper cord follows, and over this a layer of paper and tape, 
the diameter being now 19mm. After being dried, this cable core 
is provided with two lead sheathings (each 1:8mm. thick), the lead 
containing 8 per cent. of zinc. After this, there is a double layer 
of bituminous paper and one layer of bituminous tape (compound). 
The armouring consists of 28 iron wires of the shape shown in the 
drawing. Two layers of compound complete the insulation. The 
outside diameter of the cable is approximately 42mm., the weight 
per mile being about 10:8 tons. 


Fic. 5.—CuxBaveEN—HELIGOLAND CAaBLE.—SHORE END, 


In considering the best construction for the cable to Heligoland 
(46:5 miles), it had to be borne in mind that it had to work satis- 
factorily with an overhead telephone line, 878 miles long, and 
constructed of bronze wire 4mm. in diameter. The damping of the 
other cables would have been too large in this case, and & reduction 
of the damping to a value of about 0:007 had to be aimed at. 

Fig. 4 shows the section of the cable decided upon. The cable 
contains four conductors, two of, whieh are stranded and intended 
for telegraphie communication, the other pair, separated from one 
another, serving for telephonic purposes. The latter consist of a 
round copper wire (2°6mm.), around which four wires are stranded. 
These four wires have an approximate rectangular cross-section 
with sides 2:4mm. and 7mm. long. A bare iron wire, 08min. in 
diameter, is wound closely around the copper conductor. On this 


789 


follows an open spiral of paper cord and a layer of paper tape, the 
diameter over this being 9°6mm. Each telegraph wire, consisting 
of three strands of copper wire (OS mm. in diameter), is wound 
with paper to a diameter of 8˙ 5mm. These cores are then 
stranded and rounded off with paper, and the whole is wound 
with paper to a diameter of 9°6mm. The two telephone cores and 
the telegraph core are then stranded together and the whole 
rounded off with paper, the diameter being about 21mm. A 
distance of about 9°6mm. separates the two telephone cores. An 
open spiral of paper cord follows, and then there is a layer of paper 
and tape, the outside diameter being about 245mm. After drying, 
the cable is provided with two lead sheathings (each 1:4mm. thick), 
the lead containing 8 per cent zinc. Then there are two layers of 
bituminous paper and tape. An armouring of 16 galvanised iron 
wires follows, the final protection consisting of two layers of com- 
pound. The outside diameter of the cable is 47mm. the weight 
per mile being 18:5 tons. A length of about half-a-mile of the 
Heligoland end of the cable is provided with a second armouring 
(Fig. 5). Experiments on the finished cable have proved that 
telegraphic communication does not disturb telephonic conversation 
in the least. The transmission of speech is very good both over the 
cable alone as also over the cable and the overhead lines in connec- 
tion with it. All the different waves are sufficiently damped to an 
equal degree, and the speech transmitted sounds like on an over- 


head system. 
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For comparison with these cables we will consider the cables 
between England and Belgium (54:6 miles) and Denmark and 
Sweden (8:8 miles). Both are gutta-percha cables. The Enghsh- 
Belgian cable (see The Electrician, Vol. LI., p. 328) has a conductor 
consisting of seven strands and weighing 160lbs. per naut. Each 
conductor is insulated with gutta-percha to a diameter of 10mm., 
this insulating material weighing 800lbs. per naut. Four such 
cores are stranded and armoured together. The Danish-Swedish 
(Elsinore-Helsingborg) cable has one conductor consisting of seven 
strands of a diameter of O-Smm. each. This conductor is wound 
with an iron wire (02mm. in diameter) and then insulated with 
gutta-percha to a diameter of 8°2mm. The electric properties of these 
cables (calculated for one branch of the symmetrically used double 
line) per kilometreand at a temperature of 15°C. are tabulated below :— 


Resistance. Capacity.  Selt-induction. 


Deng: Cable Ohms . Mtd. Henry 

nanon: | per km. per km. per km. 
Di Fehmarn-Lolland .... 1:71 0 1624 0 00220 
B Greetsiel-Borkum .... 4:86 0:0742 0:00399 
H Cuxhaven-Heligoland . 1:36 0:0914 0:00214 
Di; | Elsinore-Helsingborg . 476 011715 | 0:00265 
E England-Belgium .... | 3°83 0141 | 0:00055 


Fig. 6 represents the damping of these various cables as also of 
a cable of ordinary construction, P, containing a wire Imm. in 
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diameter, and of an overhead line, O, consisting of a bronze wire 
8mm. in diameter. The damping of the three lead cables and of 
the Danish-Swedish cable are from tests of the compléte cable, 
that of the English-Belgium cable being calculated from its dimen- 
sions. If it be assumed that satisfactory communication can be 
carried on over a cable, the damping exponent of which is 2°5 
(calculated for a frequency of 1,000), then the distance over which 
satisfactory conversation can be carried out is, for the various cables, 
as follows :— 5 
H D B Dn E 
Distance in miles.. 244 153 117 80 56 


The advantages of the new construction are thus clearly shown. 
As regards a few details of the cables, the following remarks may be 
of interest .— 

The values for the capacity and self-induction of the cables as 

iven in the table above apply to each branch of the double line. 

or the double line as a whole, the self-induction and the resistance 
are double and the capacity is half. The capacity of a cable with 
loose and dried insulation corresponds to & dielectric constant of 
1:6, whereas that of an impregnated cable corresponds to a constant 
of 8°54. Since the Elsinore-Helsingborg cable has demonstrated 
that gutta-percha insulated cables with iron covering may be made 
and laid without difficulty, it would seem that lead-covered cables 
with impregnated insulation are no more to be seriously considered. 

The capacity of both the impregnated cable and of the gutta-percha 
cable is smaller when measured with alternating current than 
when determined with continuous current, as is indicated by the 
following figures :— 


Capacity in microfarads, measured with 


ENERGY LOSSES IN MAGNETISING IRON.* 


BY W. M. MORDEY AND A. G. HANSARD. 


That this subject has a good claim to the consideration of the 
engineering section of the British Association, will be admitted when 
it is pointed out that not less than 25,000 tons, perhaps as much as 
50,000 tons, of coal are burnt every year in this country to keep 
alternate current transformers magnetised.t This waste must be 
multipled by at least three or four, if it is to include the alternating 
magnetising losses in dynamos and motors. The magnetising loss 
is partly due to hysteresis and partly to eddy currents. When 
testing iron for electrical purposes, many engineers are satisfied to 
measure the hysteresis only, and for this purpose Ewing's well- 
known tester is generally used. This ingenious instrument, intro- 
duced by Prof. Ewing to avoid the slow and laborious test by the 
ballistio method, directly compares the torque produced by revolving 
a small sample between the poles of a permanent magnet with that 

roduced by samples, the hysteresis loss in which has been tested 
by a ballistic galvanometer. This instrument gives a result for one 
magnetic density only, and must, therefore, be used for other densities 
by reference to results otherwise obtained. These methods aim 
only at measuring hysteresis, which, as a cause of loss, is not more 
important than eddy currents. The determination of hysteresis is 
of great interest to physicists, but for engineering purposes what we 
want to know is the sum of the two losses at various densities 
and periodicities; how this total is made up is usually of mico: 
importance. 

These considerations led one of the authors in 1890, when faced 
with the necessity of getting iron for transformers of definite quality, 
to adopt the plan, 3 advocated by Mr. Swinburne, of 
measurement of the total loss by a wattmeter, if possible under the 
actual conditions of working. For workshop convenience a fixed 
point of comparison was chosen, at which all iron was tested. This 


Cable. c E — 
Continuous current. | Alternating current. 
Fehmarn-Lolland .. .. 0:1624 0:1435 
Elsinore-Helsingborg .. 0:1745 0:1632 


No law connecting the capacity with the frequency was discer- 
nible from the measurements made, the greatest discrepancies from 
the mean being 2 per cent. It is not possible to decide from the 
few measurements taken whether the decrease in capacity with 
alternating currents actually ameliorates the cable with regard to its 
damping effect or whether the advantage so gained is not counter- 
balanced by losses in the dielectric. The following table gives the 
self-inductions of the cables per kilometre length with and without 
iron :— 


Self-induction. 


Cable. 55. ((T aa St 
With iron. Without iron. 
H 0:00214 0:00032 
B 0:00389 0:00067 
D; 0:00250 0 00046 
Dit 0:00265 0:00059 


From these figures the mean permeability of the iron is calculated 
to be 101. By reason of the magnetisation and eddy current losses, 
the self-induction of the cable decreases somewhat with increasing 
frequencies. The figures given refer to frequencies below 100 ~ 
per second. In the following table the apparent resistances of three 
cables at various frequencies are given, the resistances obtained 
with continuous current being taken as unity :— 


Frequency. H. B. Dl. 
400 1:45 5:15 2:04 — 

600 1:58 5:46 2:26 

800 1:75 5:80 2:49 

1,000 1:90 60:16 2:67 

1,200 2:06 6:43 2:85 

1,400 2:99 6:85 2:94 


Since the increase in self-induction does not keep step with the 
increase of the diameter of the iron-covered conductor, the limits 
obtainable in practice are soon reached, and any further increase in 
the self-induetion must be obtained by other means, such as those 
proposed by Pupin. 
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(Copies of the undermentioned works can be had from The Electrician office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


Supplement to Vol. LXV. of the ‘ Journal’ of the Iron and Steel 
Institute. Relations between the Effects of Stresses Slowly Applied 
and of Stresses Suddenly Applied in the Case of Iron and Steel. 
Comparative Tests with Notched and Plain Bars." By Pierre 
Breuil. (London: E. & F. N. Spon) 


* Proceedings of the Cambridge Philosophical Society.“ Vol. 
XII. Part 6. (Cambridge: The University Press) 2s. 6d. 


order best soft Swedish charcoal iron carefully annealed," but such 
iron varied in its losses under the defined conditions from little more 
than 0:8 watt per pound up to about 0°6, causing serious engineering 
difficulties. 

Although further lamination was recognised as desirable, it was 
found to be difficult to get sheets thinner than 0°014in. (035mm.), 
so that was adopted for all purposes. The low magnetisation of 
2,500 B was chosen as a point for comparison, because it was 
desired to keep down the no-load losses and the heating of 100 ~ 
transformers. For lower periodicities, higher densities may, of 
course, be used. 

The only manufacturers to take up this specification energetically 
were Messrs. Sankey & Sons, of Bilston, with whom an arrange- 
ment was made by which the price paid them was increased or 
reduced as the iron showed less or more than the standard loss. A 
few pounds of iron were tested in this way out of each delivery, and 
the corresponding bonus or penalty ascertained. The result was that 
within a year large variations of loss had ceased, and it soon became 
possible to design transformers with something like certainty as to 
what the magnetising losses would be. This improvement in quality 
und regularity which affected the whole industry is mentioned here, 
because it is not generally known how much is due to the efforts of 
these manufacturers. 

We have continued to use the wattmeter method as the only one 
that tells us what we want to know, and we advocate its advantages 
over any other plan. It has only one drawback, that it is necessary, 
or, at least, desirable, to use a rather large quantity of iron for the 
tests.§ The curve I. (Fig. 1) is an average from the results of a 


* Paper read before Section G of the British Association. 

T Estimated as follows: Transformers in use, fully 300,000kw. ; average 
magnetising loss, 1:5 per cent. for 12 hoursaday = 19,700,000 Board of Trade 
units a year, at 5lb. of coal per unit = 43,750 tons. Or, to put it another 
way: at 0-6 watt magnetising loss per pound of iron—a moderate estimate 
—each ton of transformer iron continuously used consumes 9,811 Board 
of Trade units a year, which at 5lb. a unit involves the consumption of 
22 tons of coal. 

t Watts per pound at 100v: may be converted to ergs per cubic centi- 
meter per cycle by multiplying by 1,700. 

§ These tests and those of the curves given in Figs. 2 and 4 have been 
made with a wattmeter designed some years ago by Prof. J. A. Fleming 
for the special purpose of such measurements, In this instrument, of the 
dynamometer type, every care has been taken to avoid the presence of 
any metal likely to cause eddies, and to avoid errors due to self-induction 
or capacity in the circuit of the pressure coil, which consists of few turns, 
and is used in conjunction with a non-inductive resistance and a separate 
variable-ratio transformer. In order to increase the range of the instru- 
ment, the current in the pressure coil is varied, and is read by a separate 
Siemens dynamometer. This not only largely increases the range of the 
instrument, but also enables the same reading to be taken under two or 
more instrumental conditions. The E.M.F. was read by a Kelvin multi- 
cellular electrostatic reflecting voltmeter. The alternator used had prac- 
tically a sine curve. 
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great number of wattmeter tests made before 1898 in 3 out 
this arrangement. Better iron is now obtainable. . 2 shows 
the total losses at 50 and 100 v for good O'Ol4in. md that can be 


got regularly. It will be seen that it loses about 1 watt per pound 


at 5,000 B, 100 , and 0:82 watt at 2,500 B. At 50a it loses 1 watt 
per pound at about 8,500 B. It is not safe to rely on getting better 
iron than this for large quantities, although occasionally better results 
are got in small quantities.* 


The separation of hysteresis and eddy losses by calculation is 
based on the assumption that hysteresis varies directly as the 
periodicity, and as BI, the latter or Steinmetz ratio being the value 


which Mr. Steinmetz, working from Prof. Ewing’s results and from 
observations of his own, found to express the relation between 
hysteresis and density. The eddy currents are always assumed to 
vary as the square of the magnetisation, the square of the periodicity, 
the square of the thickness, and ‘inversely as the resistance of the 
iron. As the eddies in ordinary thicknesses of plates are by no 
means negligible, it becomes a matter of some difficulty to reconcile 
these assumptions with the facts, especially when the total loss 
curve is. found to be a B!* curve, as often happens. For example, 
the curve I. in Fig. 1 within its very limited range seems to show 
os the.total loss increases with the density in a less ratio than 
6 
through 1,000 B and 2, 000 B. respectively. Curve I. is inconsistent 
with the above assumptions, for if eddies varying as B? have to be 
added, the total losses should rise more steeply than the BI curve, 
instead of less steeply, as shown. 
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The curves of Fig. 2 afford another illustration of this difficulty. 
The round points on these two curves are the wattmeter readings. 
The points thus x are BI values calculated from 4,000 B. It will 
be seen that these B'® values correspond almost exactly with the 
total loss curves, and therefore no room is left for eddies on the 
ordinary assumptions for hysteresis and eddies. That ed lies are 
present in a considerable amount is shown by reference to numerous 


* It is often convenient to use an empirical rule even if it has no 
relation to physical realities. This may excuse our pointing out that 
most curves of total magnetising loss in iron are very closely satisfied by 
a division into two portions, one directly proportional to B, the other 
proportional to B*. The curve I. in Fig. 1 may be so divided by the 
straight line IV. It is only necessary to remember that this line cuts 
the total loss of 0°48 watt per pound at 3,000 B into two equal parts to 
construct the whole curve. A similar division will be found to apply to 
the curves of Fig. 2, which go through a much longer range. The points 
of equality in the two portions being 2,500 B for the 50 œ and 4,000 B 
for the 100 c, in both cases the point corresponding to a loss of 0:82 watt 
per pound. In order to show the similarity of a B'* curve and a 
B + B? curve, Fig. 3 has been drawn, in which the curve marked with 
round dots is a B'$ curve, and that with crosses is a B + B? curve drawn 
through two points on the other curve (having &bscisse 3 and 6). The 
straight line is the B component of the B + B? curve. 


The dotted curves II. and III. represent B!* values drawn | . 
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ballistic tests of hysteresis of similar iron which are always much 
lower than the total losses of these curves. Further, the 50 and 
100 ~ curves are not in the ratio of 1 to 2, as they would be if there 
were no éddies, and if hysteresis were proportional to the periodicity. 
In such cases as this, if we admit that the hysteresis is proportional 
to Bie, the eddies also must follow nearly the same law 
The authors find that the curves given in Kapp's '* Transformers " 

(1896, p. 23), which are carried up to between 6,500 and 7,000 B, 
have the same characteristics with regard to 8 curves as the 
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authors’ (Curve I., Fig. 1). Whilst we are all prepared for dep E 
able differences in the amount of the losses in iron, even of 
same thickness and make, it is disturbing to find such difference 
not only in the amount, but in the character of the curves; and 
it shows how necessary it is, with such a material as iron, to base 
conclusions only on a large number of different observations. 

In order to examine the effect of increase of thickness of iron 
sheets, the authors have tested some transformer stampings made 
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from sheets of three different thicknesses of the same quality of iron 
kindly supplied by Messrs. Sankey & Sons. The thickness of the 
three samples, A, B and C, calculated from the weight, is given 
below. Gauging with a micrometer showed a variation of about 
0*00lin. in the actual thickness of the plates. Samples of these 
plates were tested on a Ewing hysterisis tester by a very experienced 
experimenter, who obtained the results 0°89, 0°38 and 0:40. Another 
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experienced experimenter, on a different Ewing instrument, made 
the loss 0°44 in each of the three samples. We have adopted the 
former figures for purposes of comparison :— 


-———— Thickness. —_—_—_, Watts per lb. at 100. 
In. Mm. 4,000 B. 
88 0:0186 .......... 084.  eoscssess 0:39 
B: seb: 00189 .......... . 8 0˙38 
G 00954 .......... II! 0:40 


The stampings were made up in transformer form, about 11°71b. 
being used in each case, and wattmeter tests of the total loss were 
made at 50 and 100 v», at six values of B in each case. After deducting 
the losses in the winding, the iron losses were found to be as shown 
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justified by the form of these six curves. The total losses are by 
the wattmeter readings. The 10,000 B results are only for 50 ~, 
the 100 ~ tests not having been carried higher than 6,000 B.* 
Results at 2,500 B are worked out only for 100 "^7. Judging from 
the thinnest sheets the iron is of excellent quality. 

These results show very clearly that, even with these thin sheets 
and moderate densities, the eddy loss is of the same order of 
importance as the hysteresis. 

xamining the result to find what light they throw on the 
assumptions that eddies are proportional to the square of the thick- 
ness, the square of B, and the square of the periodicity, we get the 
following values :— 
Eddies and Thickness. 


B. C. 
(Thickness? ...... 1:98 . 3:5 
B. 
2,500 .... 1 L87. 2-47 
100c4 4000 .... 1 .... L8. 2:4 
6000 .... 1 .... 1°86. 2:44 
4000 .... 1 .... 204. 2:52 
60c4 6,000 .... 1 2:00 . 2:56 
10000 .... 1 172. 2:28 
Average 1:903. 2:445 
Eddies and Magnetisation (B). At 100 ^. 
s 2,500 .... 4,000 .... 6,000 
B* vs 1 .... 256. $716 
A rad ox RAS S Ex 1 2:40 . 5:43 
|: ree ⁵ ⁵ ee 1 2°36 5:40 
3A 1 2°34 5:36 
Averaggne 2˙37 5°40 
At 50 0 
/ | A | | B83 4,000 6,000 .... 10,000 
Beez B^ deos l1 xx 2'25 . 6:25 
| — ——— M 1 2°26 7:31 
i e A sean 1 2-32 6:20 
FV 1 2°24 6:37 
Average 2-97 .... 6°62 
Eddies and Periodicity. (50* and 100? co =1 : 4.) 
B 50 co 100 c» 
A [4000 . 1 3°77 
(6.000 ; 1 371 
B 4,000 . 1 3°40 
(6000 : 1 3:36 
c [4000 . 1 8:47 
(6000 ; 1 3:58 
Average 8:46 
0 1,000 000 8,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 11,000 12,000 , , 
TM B These three comparisons lead to the following 


Fic. 4.—MaoNzEgsrNa Loss IN Iron or DIFFERENT TuickNEss AT 50 «o AND 100 a~. 
*. 


d, Hysteresis AT 100 ^. e, HxsTERESIS AT 


in the six curves of Fig. 4, which, unlike those of Figs. 1 and 2, are 
all steeper than Bre curves, and, therefore, do not present the same 
difficulty. | 

The following table, based on these curves, gives results for eddies 
and hysteresis at various densities. The hysteresis is based on the 
values 0:89, 0:88, and 0:40 at 4,000 B, 100 ~ by the Ewing tester, 
the other values of hysteresis being calculated as proportional to Bl 
and directly proportional to periodicity.* This procedure seems 


Losses in Watts per Pound of Iron at 50 and 100 ^.. 


Difference due, Percentage 


Hysteresis. | Total loss. to:eddies. of eddies. 


Thickness. E EROR PEDES EPI 8 

100 | 50 | 100 | 50 | 100 | 50 | 
A 0 0186 in. 0-183. 0285 0-102 | 358. .. 
B 0-0189in. 0-179! . |0-37- 0-191, 51-5 2,500 
C 0•0254in. 0188| .. 044 0-252 | 572. .. 
A 0-0136in.|0-39 |0-195/0-635 0-26 0,245 0-065! 38-6 | 25:0 
B 0:0189in.| 0-38 | 0-19 |0-83 0322| 0-45 | 0-132, 54-2 29-8| | 4,000 
C 0:0254in.| 0-40 020 |0-99 0-59 | 0-17 | 59:5 | 46:0 
A 0-0136in. 0-746 0:373, 1:30 0554, 0-147, 426 | 28:3) | 
B 0:0189in. 0-727) 0-363! 1-76 1-03 | 0-307, 54:5 | 45:8| . 6,000 
C 0:0254in. 0-766! 0-383! 2-12 1:35 |0:377, 63-7 | 49-6| | 
A (0-0136in.| .. 0845 . 10475, ..  858| 
B 0-0189in. .. 0822 0-818: .. 50:0)! 10,000 
C 0-0254in, .. 0867 1-03 5551) 


The two dotted curves in Fig. 4, d and e, show the hysteresis loss, 
assumed to vary as B!'^, for 100 and 50 c, respectively, taken from the 
mean of these three values—viz., 0°39 watt per pound at 100 . 


conclusions :—For the 0:0186 and 0°0189 sheets 
the increase is practically proportional to (thick- 
ness)?—that is, the loss with the latter is nearly 
double that with the former. But as between 0:0186 and 0:0254 
the average increase is less than (thickness)? by about 80 per cent. 
It is about 2:5 instead of 8:5 times greater. 

Asregards the relation between B and eddies, the tests on the 
whole do not indicate any marked departure from the B? assump- 
tion. Asregards periodicity, the averages show that the increase 1$ 
as 1 to 8°46, instead of 1 to 4. 

We suggest that the result showing that eddies increase less 
quickly than (thickness)? and (periodicity)? may be reasonably 
explained by assuming that the eddy circuits have self- induction. 
If this is so, it prevents the possibility of dealing with them simply 
by Ohm's law, as hitherto seems to have been the practice. 

Effect of Temperature on Eddies.—lt might be possible to 
ascertain the total eddies, and to separate eddies from hysteresis, by 
measuring the total loss at two temperatures, assuming hysteresis 
to be constant within the range of the temperatures, and 
comparing the result with the assistance of the ascertained tempera- 
ture coefficient. Fig. 5 shows a wattmetter test made of some 
0:0194in. transformer iron (by Sankey) at 40°F. and 167°F. for this 
purpose, together with a ballistic galvanometer determination of the 
hysteresis of the same iron. The latter test was made without 
special reference to temperature, which, however, is believed to have 
been about 70°F. The iron was found to have a temperature 
J ß ß 8 


* An objection may be made to this analysis that the results obtained 
with the Ewing tester—namely, 0:39, 0°38 and 0:-40—on samples weighing 
only about 20z. each are possibly not representative of the average of each 
of the 11-7lb. samples tested by the wattmeter. We admit this. but that 
is one of the uncertainties inseparable from the small scale of the opera- 
tion. It may also be objected that the higher and uniform value of 0-44 
got on the same three test pieces by another experimenter would alter t! e 
figures somewhat. That is true, but the main broad results and con- 
clusions would not be appreciably affected. 
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coefficient of 0°248 per cent. per 1°F. (reckoning from 82°F.) based 
on observation taken at 72 F. and 154°F. 

The ballistic test was made at three points, respectively: 8,000, 
5,000 and 2,000 B. It is important to note that these points lie on 
a Bl · s curve, as do also the wattmeter curves of this figure. As in 
Fig. 4, the eddies bear a very large ratio to the hysteresis, being 
about 50 per cent. of the total loss at the higher values of B. The 
effect of change in temperature is very marked, the increase of 
127°F. giving a reduction of total loss—at 7,500 B, for example—of 
098 watt per pound —144 per cent. of the total loss, or 27:8 per 
cent. of the eddy loss. | 

An examination of the curves at 40°F. and 167°F. shows that the 
eddy currents, at least at the higher densities, apparently inerease 
rather more rapidly than the fall of the resistance, suggesting the 
possibility that the hysteresis decreases under working conditions 
at these higher values of B. The authors, however, only wish to 
put the experiment forward as a further proof of the importance of 
the eddies, and as possibly affording a means of useful investigation 
of the relation of eddies to hysteresis. The considerable decrease 
in the total loss with rise of temperature must not be taken as a 
reason for working transformers hot—the increase of copper resis- 
tance would do much to counterbalance any saving in the iron. 
At one time the effect of continued heating at such a temperature as 
167°F. would have been to cause a slow increase in the hysteresis, 
but this effect has now been overcome in this quality of iron, at 
least for such temperatures as this. 
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It may be thought that there is a remote possibility of explaining 
the increase of eddies—as judged by the curves of total loss—being 
less than the received theories would require, by assuming that 
there may be a decrease in hysteresis with B, as has been shown to 
take place under certain conditions by Prof. Bailey’s very interest- 
ing experiment, which lent support to Prof. Ewing's magnetic 
theory and confirmed a prediction of Mr. Swinburne.* Such an 
explanation, however, would receive no support from our analysis, 
in which, on the whole, the eddy loss appears to be nearly 
proportional to B-“. , 

Although these results refer particularly to transformer con- 
ditions, they are applicable to a good deal of dynamo, alternator 


and motor work, in much of which the periodicities are as high 


as for transformers, even for direct-current work—for instance, 
turbine driven dynamos; a four-pole machine at 1,500 revs. per 
min. works at 50 œ per second. With such machines it is 
very necessary to work at as high B as possible, and under 
such circumstances the eddy losses are very large—especially 
as there is probably a greater tendency to eddies in dynamos 
d Uu A Ro M A uM et 


* See Ewing’s “ Magnetic Induction in Iron and other Metals," 3rd 
edition, p. 327. 


798 


than in transformers on account of the less even magnetic 
distribution in the former. Even in ordinary dynamos work- 
ing at 8 to 16%, with about 15,000 or 16,000 B in the core 
and 20,000 B or more in the teeth, the eddy loss will be found to 
account for an appreciable proportion of the total loss. As to the 
practical aspect of the question of thickness, it has been already 
stated that it is difficult to get iron thinner than 0:014in. (0:85mm.). 
Perhaps a practical limit will be reached at 0 Olin. (0°25mm.). This 
would save nearly half the eddies, as compared with 0:014, and in 
some cases this would justify a considerable increase in the price of 
the iron. For example, the saving in 1 ton of 0'Olin. iron used con- 
tinuously at 15,000 B 50 ~œ, as compared with 0'0ldin., would be 
more than 10,000 Board of Trade units a year. There is, however, 
some ground for believing that on the average the hysteresis loss with 
a pra iron is rather higher when it is rolled very thin. The 
difference, however, is not likely to be so much as to counterbalance 
the considerable saving in eddy loss under many practical working 
conditions. Until some iron or steel has been discovered having a 
higher specific resistance combined with high magnetic qualities, 
the only way to reduce eddies is to use as thin iron as possible. 

The authors would summarise their conclusions as follows :—(1) in 
determining the magnetic quality of iron sheets, eddy-current losses, 
though often neglected, are by no means negligible, and are often as 
important as hysteresis; (2) the simple laws generally assumed to 
be followed by hysteresis and eddies are found, as often as not, to 
be rather widely departed from; and (3) consequently, with such a 
variable material as iron, the only satisfactory method of predicting 
losses is to make wattmeter tests of samples, as nearly as possible, 
under the working conditions. 

The authors wish to thank Mr. L. W. Wild, of the Westminster 
Electrical Testing Laboratory, for his able assistance in some of the 
experiments 


ELECTRICITY FROM WATER-POWER.* 


BY A. A. CAMPBELL SWINTON. 


It should be gratifying to our national pride to know that pro- 
bably the very earliest example of the production of electricity by 
means of water-power on a practical scale and its transmission to a 
distance was the installation put up—for the purpose of lighting—at 
Cragside, Northumberland, by the late Lord Armstrong in the year 
1882. This plant, which was still in daily use in the year 1884 
when the author saw it in operation, consisted of a Siemens con- 
tinuous-current dynamo which was driven by means of a belt off an 
8 H.P. water turbine operating with a fall of 80ft., the electricity 
which was delivered at 90 volts pressure—being carried by bare 
overhead wires attached to porcelain insulators on poles to ihe house 
about 1 mile distant. It is an interesting fact that when the instal- 
lation was first put to work it was designed to operate with only a 
single wire, connection being made to the hydraulic power pipes at 
the one end and to the ordinary household water pipes at the 
other, the earth being expected to form a sufficient return in the 
manner employed in telegraphy. This plan, which was adopted on 
the advice of the late Sir William Siemens, was found to be quite 
ineffective, as, owing to the low voltage employed and the exceedingly 
rocky nature of the ground, no useful amount of electricity could be 
transmitted, until the earth return was done away with and a second 
metallic conductor substituted. 

Though this 22-year-old English example of electricity developed 
by water-power and transmitted to a distance was, as already men- 
tioned, probably the first such installation in existence in the world, 
the great development of such installations has, up to recently, taken 
place almost exclusively abroad. No doubt up and down this 
country a very considerable number of small electric plants operated 
by water-power have been put up for private house lighting and 
such like purposes, and there are even towns, such as, for instance, 
Salisbury and Keswick, where water-power has for long been 
employed to assist steam power for electrical production for public 
and private lighting, the water power being in these instances found 
of great value for the purpose, more especially of maintaining the 
supply during the periods of minimum load. A few hundred horse- 
power will, however, probably cover the whole of the plants 
of this character at present running in Great Britain, which is an 
altogether insignificant amount compared with the much larger 
corresponding figures for the Continent of Europe, America and 
other countries. 

To obtain accurate statistics as to the amount of water horse-power 
at present employed for electrical production throughout the whole 
world is a very difficult matter, as in many countries no figures are 
available, while in others, such as are obtainable, are not up to date. 
The follow summary, giving an aggregate horse-power of nearly one 
and a-half millions, comprises all the hydraulic electricity works of 
which the author has been able to obtain particulars. He has, how- 


* Paper read before Section G of the British Association, Cambridge, 
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ever, no doubt that there must be many others in existence to which 
he has not been able to find any reference, while again, in the case 
of a number of the installations which have been included, the horse - 
power now employed is greater than that in use at the time that the 
statistics were made out. 

— Water-Power Electricity Installations.—United States of America 
527,467 H P., Canada 228,225 fl. P., Mexico 18,470 H.P., Venezuela 1,200 H. p., 
Brazil 800 m.r., Japan 3,450 m.r., Switzerland 133,302 m.r., France 
161,343 f. r., Germany 81,077 E. r., Austria 16,000 f. p., Sweden 71,000 H.P., 
Russia :10,000 R. p., Italy 210,000 H. P., India 7,050 H. ., South Africa 
2,100 R. p., Great Britain 11,906 H. p.— total 1,483,390 fl. p. 


It therefore seems reasonable to suppose that the total amount of 

water power actually used for electrical production throughout the 
world at the present time must exceed 2,000,000 H.P., which is 
about double the total steani power at present devoted in Great 
Britain and Ireland to the same purpose. 
It is interesting to calculate what would be the amount of coal 
required to produce this large amount of horse-power were it gene- 
rated by steam engines in the ordinary way ; in other words, what 
is the saving of coal that the adoption of this amount of hydraulic 
power entails. Many of the hydraulic plants, particularly those 
which are used for chemical processes, operate at full power con- 
tinuously night and day, but others work for shorter hours. 
Assuming, however, that the whole 2,000,000 KR. Pp. is in use for 
12 hours per diem, in other words, is employed on the average with 
what engineers call a 50 per cent. load-factor, and assuming, as is 
reasonable, that were the energy produced by means of coal, at 
least 81b. of this fuel would be required on the average per horse- 
power-hour, we get 5:86 tons of coal per horse-power-year, or 
11,720,000 tons of coal saved annually on account of the 2,000,000 
water-horse-power utilised. Though this may appear a large figure, 
it amounts to less than 2 per cent. on the total output of coal in the 
world, which, on the average of the last five years, was 682,000,000 
tons per annum. Assuming, however, an average cost of coal of 
10s. per ton, this 11,720,000 tons represents £5,860,000 yearly, an 
amount which it would take over £100,000,000 of capital earning 
5 per cent. per annum to provide. 

Apart from mere magnitude, many of the more recent examples 
of hydro-electric engineering abroad, especially in America, are 
interesting by reason of the enormous distances over which the 
electric energy is being economically transmitted and the very 
high electric pressures that in numerous cases are being successfully 
employed. The longest distance over which transmission has so 
far been commercially effected is probably the 232 miles of line 
belonging to the California Gas and Electric Corporation, which 
stretches from the De Sabla power house via Cordelia to the town 
of Sausalito, which is situated on the opposite side of the Golden 
Gate Straits from the city of San Francisco. What this trans- 
mission means will be realised when it is stated that the distance 
covered is about equal to that which separates Cambridge from 
Newcasile-on-Tyne. The same Californian company also owns 
the Colegate and Oakland transmission line, which runs 142 miles 
from the Colegate power house, where 14,000 H. p. is developed from 
a head of water of 702ft. 

Another very long line is that which reaches from the Electra 
power house via Stockton and Mission San José to San Franciso, 
a distance of 147 miles, over which 10,000 n.r. is being delivered 
regularly. This line belongs to the Standard Electric Co., who 
have 217 miles of power line with a capacity of 27,000 H. . in 
operation. The voltages employed, as is to be expected having 
regard to the distance covered, are very high, ranging from 55,000 
to 67,000 volts, 60,000 volts being apres the standard figure 


for many recent installations, of which the following are some 
examples :— 


Plants recently installed by the Stanley Electric Mfg. Co., Pittsfield, 
Massachusetts.* 


— — we —— ——— — = = — o ee — 


HP Transmisson Head 
Name. capa cit Voltage.| distance. of 
J. Miles. water. 
Quanajuato Power and Elec- | 
tric Co., Mexico 8,000 | 60,000 101 | 300lt. 
Washington Water Power Co., 
Spokane 12,000 | 60,000 110 68ft. 
Kern River Power Co., Los 
Angelos, California ...... | 16,000 | 67,500 110 | 
Pierce c E PEE see 26,000 | 55,000 40 
Mexican Light and Power Co., | | 
Mesess e Ex "E 60,000 110 1,500ft. 
Winnipeg General Power Co. . 10,000 | 60,000 60 40ft. 
Canadian Niagara Power Co. vs 60,000 93 xs 
Elec. Development Co. of. ' 
Ontario 446 coy teas . P . 60,000 93 


* For these particulars the author is indebted to Mr. C. C. Chesney, the 
chief engineer of the Stanley Electric Mfg. Co., who have regently 
installed these and numerous other similar plants. 


Mention should also be made of the 50,000 H.. and the 
195,000 H.P. plants for the Canadian Niagara Power Co. and 
the Electrical Power Co. of Ontario, contracted for by the Canadian 
General Electric Co., both of which will employ pressures ranging 
up to 60,000 volts, while, to pass to &nother quarter of the globe, 
the Cauvery Falls electric power scheme in India has now been at 
work for over two years, and transmits 5,000 H. p. to the Mysore 
gold mines, a distance of 92 miles, using a pressure of 35,000 volts. 


Turning now to the British Isles, the only large scale plant for 
the production of electricity by water power at present in operation 
in this country is the well-known installation of the British 
Aluminium Co. at Foyers. This installation, which was originally 
designed by the late Mr. Birch and carried out by Mr. W. Vaux- 
Graham, has been at work ever since the year 1896, and the whole 
of the power has been employed for electro-chemical purposes on the 
spot. A small percentage of the power is utilised for the production 
of calcium carbide, but the bulk is, and in the near future the whole 
of the power will be, used for making aluminium. At present the 
gross horse-power of the plant is 7,000 H. P., but plant for a further 
2,000 H.P. is at the present moment being installed, and will be 
working in about a month's time. 

The water is derived from the River Foyers, which has a catch- 
ment area of upwards of 100 sq. miles. Storage is effected by means 
of two lakes which have been joined together D the raising of dams 
and embankments, the result being a continuous lake of about 5 miles 
long by about half a mile in width. The storage thus obtained is suffi- 
cient to run the entire plant continuously day and night for about 50 
days. From the River Foyers the water is first passed through a 
tunnel 84ft. in diameter, cut through the solid rock, to the renstock 
chamber, from which the water is delivered by separate cast-iron 
pipes to the turbines, which are installed on the shore of Loch Ness, 
and into which the water is finally discharged, the available head of 
water being 350ft. 

The British Aluminium Co. have obtained Parliamentary powers 
for a further large water-power installation on Loch Leven. It 
is their intention to commence immediately the development of 
thisscheme, which is capable of giving 17,000 gross horse-power. The 
reservoir is artificial and will contain about 150 days’ storage of the 
full power, the head of water at the turbine being 964ft. It is antici- 
pated that the whole of this power will also be taken up in the manu- 
facture of aluminium on the spot, no distant transmission being, at 
present, at any rate, contemplated. 

Another interesting water-power scheme of considerable dimen- 
sions is at the present moment being developed in Wales by the 
North Wales Electric Power Co., who have obtained Parliamentary 
powers for this purpose. Their first installation is at present being 
erected under the superintendence of Messrs. Harper Bros., the 
company’s engineers, and derive its power from Lake Llydaw, on 
Snowdon. This lake, into which runs the water from Lake Glaslyn, 
is about 1} mile in length and about a quarter to half a mile in 
width. Its area is 54 million sq. ft., and 1t derives its water from 
a catchment area of about 14 sq. miles, including the summit of 
Snowdon. Being in the track of the Atlantic depressions, this area 
has one of the heaviest rainfalls in Europe, amounting on the 
average to 180in. per annum. In 1908 it reached the phenomenal 
figure of 250in. The prevailing winds are from the sea, and 
the atmospheric moisture is driven up the sloping side of the 
mountain, and on being condensed at the summit is discharged 
in the form of rain or snow on the eastern side over Lakes Glaslyn 
and Llydaw. The fall of the year gives the wettest months, and it 
happens that the quantity running from the lakes in spring is 
averaged up by the snow melting on the sheltered eastern side. 

By means of a dam about 100ft. in length, the level of the lake is 
to be rai-ed 20ft. The water will be drawn from the lake by means 
of a tunnel 600ft. in length at a point 30ft. below the present level, 
or 50ft. below the level when the dams are completed, with the 
result that there will be sufficient storage for meeting a 90 days’ 
drought. The total fall utilised will be about 1,150ft., and the total 
horse power available, on the basis of a nine hours’ working day, 
is calculated at 8,200. The first installation consists of two steel 
pipe lines and four 1,000kw. sets, each consisting of a double 
tangential water wheel coupled to a three-phase alternator giving 
11,000 volts at 40 periods per second. The company will develop 
the full horse-power of Lake Llydaw before proceeding further, but 
they have also acquired a further water-power at Llyn Eigiau, in 
the Conway Valley, where a fall of 800ft. is obtainable, and where 
it is calculated there will be nearly twice as much horse power 
available as there is at Llyn Llydaw. 

One of the first objects of the North Wales Electric Power Co., 
as soon as their installation is completed, will be to supply energy 
for the working of certain light railways which they control in the 
district. It is, however, in addition, intended to supply electric 
energy throughout a large area comprising the whole of the counties 
of Carnarvon, Merioneth and Anglesea, and also a portion of the 
county of Denbigh. Three-phase currents are to be used, and the 
transmission lines will be of bare copper wires, 0°324in. in diameter, 
carried on insulators triangularly placed on wooden poles. A large 
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proportion of the transmission lines will be carried along the track 
of the above-mentioned light railways. Lines are to be laid to the 
principal slate quarry districts of Nantlle, Llanberis, Penrhyn and 
Festiniog, where a considerable demand for power exists. The 
distances from the power station to these places ranges from 6 to 
12 miles. 

The latest water-power electric scheme in the United Kingdoin is 
that of the Scotch Water-Power Syndicate, who have, by agreement, 
obtained from Lord Breadalbane and the Trustees of the Colquhoun 
Estate of Luss important water-power concessions. "These agree- 
ments have been negotiated by Mr. E. Ristori, who, it may be 
mentioned, was one of the original founders of the Falls of Foyers 
installation, while the engineering and electrical details have been 
worked out by Mr. William Vaux-Graham and the author. 

The first power that it is proposed to develop is one connected 
with Loch Sloy, which is situated some 5 miles north of Tarbet on 
the side of Ben Vorlich, between Loch Long and Loch Lomond. 
Loch Sloy, which is situated some 757ft. above Loch Lomond— 
which, in turn, is some 26ft. above the sea level—is fed from a 
catchment area of about 3.801 acres, which includes one side of 
Ben Vorlich, which, with its 3,092ft., is one of the highest moun- 
tains in Scotland. The district has the very heavy rainfall of some 
74in. per annum, of which it is calculated that 60in. will be 
collectable. 

A dam will be constructed at the eastern end of the loch, which 
will raise the height of the latter by some 60ft. This will impound 
some 240 million cubic ft. of water, capable, with a calculated net 
fall of 700ft. to Loch Lomond, of maintaining some 6,000 E. H. P. on 
a 25 per cent. load-factor for the maximum possible periods of 
drought, which are calculated at 100 days. From the loch the water 
will be taken in the first instance along an open conduit 3,650yds. 
in length, which will follow the contour line round Ben Vorlich till 
& point is reached almost immediately above the position where the 
power house will be constructed, on the shore of Loch Lomond, at 
a spot called Inveruglas. From the end of this conduit to the 
power house the water will be conveyed in steel pipes, the length 
of the pipe line being about 600yds. and the height of fall 700ft. 

From the power house an overhead transmission line is to be 
constructed in duplicate for the purpose of conveying the electric 
energy to the industrial areas of the Vale of Leven and the Clyde, 
which comprise the towns of Dumbarton, Helensburgh, Renton, 
and Alexandria, and includes shipbuilding yards, engineering and 
dye works, calico printing works, and factories of various descrip- 
tions, many of whom have already intimated their desire to be 
supplied. The transmission line, for which private wayleaves have 
been obtained throughout, will be overhead on poles, starting from 
the generating station at Inveruglas, and continuing across country 
for a distance of 22 miles to a sub-station which will be situated at 
Renton, about midway between Dumbarton and the foot of Loch 
Lomond, in the centre of the Vale of Leven industrial area. At 
this sub-station the voltage will be reduced from the 40,000 volts, 
which it is proposed to employ for the long overhead transmission, 
to some 6,000 to 10,000 volts, it being the intention that the distri- 

bution from the sub-station to the various works shall be under- 
ground. l 

The following are the efticiencies which it is calculated will be 
obtained :-— 

Full-load efticiency. 


Open conduit Per cent. 
Pipe line | TFT 75 
Turbines 
Three-phase generator̃:qgqg2g2ggz. . ͥꝶuͤʒ 94 
Step-up transformer r ·eur“““U“ e n nene 97 
High- tension transmission lin eere 93 
Step-down transformers m m 97 
Underground distribution (say 6,000 volts average) ...... 95 
Total efficiency .......... eere 98:0 


This is on the assumption of the energy being delivered to cus- 
tomers at 6,000 volts. If, as is probable in most instances, it will 
be delivered at lower voltages, there will be a further transforma- 
tion, the efliciency of which will be 95 per cent. in the case of trans- 
formation in pressure only, and 86 per cent. in. the transformation 
to continuous current, making total overall efliciencies of 55:6 per 
cent. for three-phase current delivered and 50:8 per cent. for 
continuous current delivered. 

So soon as & market has been found for the total power procur- 
able from Loch Sloy it is intended to utilise a further water power, 
for which the rights have also been obtained, at Ardlui, about 2 miles 
further up Loch Lomond. This power is also fed by a small loch 
with an available fall of 800ft., the horse-power obtainable being 
about half that available at Loch Sloy. The Scotch Water-Power 
Sydicate have, in addition, obtained the rights to still further water 
powers on the Breadalbane estate that exist further north, and these 
. will be utilised as soon as the demand for power justifies the capital 
expense. It is because of these additional powers (which will con- 
siderably extend the length of the transmission) that it is proposed 
from the start to employ so high a pressure as 40,000 volts. 
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It is estimated that the total cost of the Loch Sloy scheme, 
including the transmission line and the distribution to the various 
factories, will not exceed £200,000 which, on a basis of 5,000 H. p. 
delivered, works out at about £40 per horse-power—everything 
included. Seeing that many of the existing electric generating 
stations worked by steam have cost almost this amount for land, 
buildings and generating plant, this does not appear to be an exces- 
sive figure, and it may be pointed out as an interesting fact that the 
20 miles of overhead transmission line only accounts for some 
£24,000, or about 12 per cent. of the total expenditure. This, 
coupled with the fact that the calculated loss on the transmission 
line at full load will only amount to about 7 per cent., and the step- 
up and step-down losses to another 6 per cent. making 18 per cent. 
in all, will give some idea of the extent to which the length of the 
transmission line is but & comparatively unimportant factor in 
schemes of this description. It may be pointed out further, that 
the above-mentioned line loss of 7 per cent. is upon the basis of 
only one of the two duplicate transinission lines being in use. 
When both are employed, the line loss will be reduced to 3} per cent., 
and the total transmission loss at full load will be only a little over 
10 per cent. 

The main transmission will be on the three-phase system over 
two sets of three copper conductors each about Fin. in diameter, 
the possibility of conveying as much as 5,000 H.P. over a distance 
as great as 22 miles with only 34 per cent. loss by means of such 
comparatively small wires being, of course, due to the high pressure 
employed. Indeed, using pressure as high as 40,000 volts when 
it is a inatter of transmitting comparatively small amounts of 
power, as, for instance, the 600 H. p. or thereabouts that under the 
present scheme it 1s expected will be required for the supply of the 
town of Helensburgh, the interesting point arises that the minimum 
size of conductor allowable is limited, not by electrical conditions, 
but by considerations of mechanical strength. On the main trans: 
mission line the conductors will be carried at a minimum height of 
40ft. from the ground, while at all erossings over roads they will be 
enclosed in a wire cage to meet the Board of Trade requirements 
for insuring public safety. 

The application of water power in the United Kingdom can, of 
of course, never attain the dimensions that it has already reached 
in America and elsewhere, still, the above brief account of what is 
at present being done in Scotland and in Wales shows that there 
are possibilities even in this old country of which till recently but 
few were aware. As regards the economies of electrical generation 
by water-power, no general rule can, of course, be enunciated, and 
every case must be dealt with on its merits according to local circum- 
stances. This notwithstanding, it is possible to give an indication 
of what is generally involved, having regard more especially to the 
fact that, with water-power as a rule, interest on capital plays a 
much greater part in determining the cost than do labour or upkeep. 

Avoiding, on the one hand, small powers, where the costs are 
likely to be abnormally high, and, on the other, very large powers, 
such as we do not possess in this country, it may be taken generally 
that interest on capital, depreciation, upkeep and working expenses 
in this country will amount to about 12 per cent. on the capital 
expenditure. | 

On this basis it is easy to see that to be economically sound, the 
capital involved must not exceed 8$ times the annual price which 
can be got for the whole of the energy. For instance, if 5,000 H.P. 
is available for sale and £6 can be got for each horse-power on the 
average per annum, the capital involved must not exceed £52 per 
horse-power, or £260,000 in all. 

To conclude, it has been said that the greatest benefactor to the 
human race is he who makes two blades of grass to sprout where 
only one grew before. On this principle the utilisation of natural 
water-power is obviously to the public advantage. When mechanical 
or electrical energy is generated by the burning of coal, it is a matter 
of the consumption not of interest but of capital. On the other 
hand, every water-horse-power that is put to use is something 
added, mundanely speaking, for all time, to the permanent 
resources of mankind. 


Submarine Mines, the Morse Code and Searchlights.— 
The following note appears in the South Wales Daily News :— 


The Submarine Miners’ (Severn Division) men profited very much by 
their contact with the Engineers during their training at Plymouth, and, 
unlike the olden times, the Regulars seemed to be deep aiarar in the 
work and play of the Volunteers. The latter in many things were able to 
give points to the Regulars, especially in electrieal work, the Volunteers 
being able to discover and remedy defects with greater expedition than 
the Regular soldiers. Artillery officers must insist upon training 
signallers in both semaphore and Morse systems, and not be dependent 
upon the Submarine Miners, who in time of war would have enough 
work to do. Then the omission of searchlight apparatus from the forts 
is & serious one, and should be supplied. At Barry the railway compan 
could supply the necessary electric lighting, but at Lavernock this woul 
be a more expensive matter. It was proved conclusively that the shore 
provides a great deal of protection for an attacking craft, and without 
searchlights these nooks and crannies could not be explored. 
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SUBMARINE TELEPHONE CABLES. 


In this issue we publish a description of some recent 
German submarine telephone cables, in which an effort has 
been made to put into practice the principles so long advo- 
cated by Mr. OLIVER HEAVISIDE. The essential difficulty 
in the laying of long submarine telephone lines is that for 
the same distance they possess greater capacity and smaller 
inductance than land-lines of corresponding length and resis- 
tance. To increase the inductance and decrease the capacity 
must, therefore, be the aim of the designer of submarine tele- 
phone cables, for it has been shown theoretically by HEAVISIDE 
in England, and experimentally by PUPIN in America and 
DoLzALEK and EBELING in Germany, that an increase of 
inductance is beneficial if it be sufficiently well distributed 
over the whole length of the line. The successful experi- 
ments made hitherto have been on long land-lines, and have 
consisted of inserting inductance coils at regular intervals, 
but naturally there are mechanical considerations which 
render it difficult to follow the same course in the case 
of submarine cables. While we will not admit that these 
difficulties are insuperable, it is evident that they are not 
unimportant, for the German engineers have preferred to 
confine their submarine experiments to modification in the 
construction of the cable. 

Until recently it has been taken for granted that submarine 
cables must be insulated with either gutta-percha or vulcanised 
indiarubber, and preference has been given almost invariably 
to the former material in spite of its higher specific inductive 
capacity and greater cost. Yet rubber has been employed with 
considerable success in some instances, an example being some 
rubber core which has recently been taken up by the Great 
Northern Telegraph Co. and re-armoured after it had been 
in the sea for over 30 years. Perhaps we have lost 
the secret of manufacturing such good rubber now. Other 
insulating materials suitable for covering wire are not 
impervious to moisture, although their specific inductive 
capacities are far less than those of gutta-percha and 
rubber ; consequently, if they are employed an outer cover- 
ing which is absolutely waterproof must be added. In 


some of the. German. cables paper has been employed, with 
a double lead-covering. No particulars are given as to the 
increase in weight and the comparative price, but both of 
these are calculable. We still lack experimental data, how- 
ever, to show whether lead-covered core can withstand the 
conditions of deep-sea working. Apparently, Herr BREISIG 
is not in favour of it, for he states: “Since gutta- 
percha insulated cables with iron covering may be made and 
laid without difficulty, it would seem that lead-covered cables 
with impregnated insulation are no more to be seriously con- 
sidered.” Experiments may show—in fact, unpublished 
experiments may have proved already—that cable of this type 
is not suitable, but yet one more small additional point in favour 
of paper insulation may be mentioned. It is possible to adjust 
its insulation resistance over wide limits, and“ leakance " is 
to some extent beneficial in the case of submarine telegraphy 
and telephony, if it can be kept strictly within bounds. The 
arrangement of the conductors in the Greetsiel-Borkum paper 
cable recalls the Willoughby Smith-Granville air-space cable, 
tried some years ago off the English coast. In this latter cable 
gutta-percha was employed, with an air-space of cross-shaped 
section ; but, apparently, it was not successful for mechanical 
reasons, as no second cable like it was laid, and in the Anglo- 
Belgian telephone cable the solid construction of the Anglo. 
French telephone cable was reverted to. 

Leaving the means by which the electrostatic capacity of the 
cable may be diminished, we will now turn again to what has 
been done in the direction of increasing the inductance. It is 
evident that nothing approaching the effect of the insertion of 
inductance coils at intervals has yet been achieved by any 
modification in cable construction. We appeal urgently to 
those who have the means at their disposal to devise a method 
of joining in inductances at definite equidistant intervals along 
a cable route; the result should be as beneficial to long-distance 
submarine telegraphy as to submarine telephony. The German 
Investigators are apparently fairly well pleased with the 
result of surrounding the copper conductor with an iron wire, 
but it is really doubtful whether the advantages gained are 
sufficient to outweigh the disadvantage of increasing the 
diameter of the core and thereby increasing the capacity, 
weight and cost of the cable. Placing the conductors further 
apart, and not revolving them around one another, would also 
be a step in the right direction, and would at the same time 
diminish the capacity ; but here, again, the question of cost 
comes in. A still more drastic method would be the employment 
of a single conductor instead of a metallic circuit in the sub- 
marine section of a long telephone cable. It should be possible, 
after some preliminary experimental work, to design a cable 
in which the conductor was first surrounded with a layer of 
paper, then with gutta-percha, and finally with the usual 
protection and armouring. The paper layer would diminish 
the capacity enormously, and it should not be impossible to 
place the gutta-percha around the paper-covered conductor in 
such a way as to render it waterproof. By bringing the 
earth connections sufficiently far out to sea, and employ- 
ing at each end between the cable and the metallic circuit 
land-line an induction coil, or “ translator," resembling those 
formerly employed for connecting together metallic-circuit 
and single-wire subscribers on “ mixed-circuit” telephone 
exchanges, the difficulty of disturbance by outside induc- 
tion effects might be avoided. Whether these effects could 
be entirely eliminated would, of course, be the main ques 
tion; and it is conceivable that disturbances might be 
caused not only by the electric tramways near the shore 
stations, but also by the large-power wireless telegraph stations 
‘which are now being erected. Naturally, there is no inclina- 
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tion to lay a cable which may subsequently prove useless 
for the purpose for which it is intended, and those interested 
in the question must naturally move cautiously. The fact 
that a good single-core cable intended for telephony could, if 
ineffective for this service, be employed for telegraphy, is 
probably not sufficient encouragement Preliminary investi- 
gations as to induction effects might be made with one of the 
existing submarine telephone cables, however, by insulating 
the ends of three of the four cores, and carrying out tests on 
the remaining one. 

Without entering into further detail, we earnestly invite 
the attention of the large telegraph and telephone administra- 
tions to these matters. The remarks which we have made above 
are offered merely as suggestions of some directions in which 
experiment would be valuable. Any step towards cheapening 
the design of telegraph cables, and extending the distances 
over which submarine telephony is possible, would be of such 
importance to the world at large that this field of research 
should not be neglected. 


REVIEWS. 
ponies of 95 undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


„ 

The Indian Electricity Act, 1908. By J. W. Mrares, F. R. A. S., 
M.LE.E. (Calcutta: Thacker, Spink & Co. ; London: Thacker 
& Co.) Rss. 6, or 10s. 6d. net. 

Of the three parts into which this interesting little work is 
divided, the first consists of an introduction of 87 pages, the 
second gives the text of the Indian Electricity Act, 1903, 
together with some explanatory notes by the author, while the 
third is made up of a group of appendices containing the rules 
and forms prescribed by the Government of India, &c. 

In the introduction, Mr. Meares, who is electrical adviser 
to the Government of Bengal, gives a brief, but clear and 
connected histoty of electrical legislation in India, including 
notes on the general and local acts which have been repealed 
by the 1903 Act, and on the licences, rules, &c., issued there- 
under. This is followed by a useful summary of the main 
features of the new act, attention being called to points of 
difference between British and Indian procedure. 

In the main, the new act is based upon the British statutes 
relating to electricity supply, but we must confess that in 
many respects the Indian act is more conducive to electrical 
progress and development than the British Electric Lighting 
Acts, while it is also more precise and accurate in draughtsman- 
ship. The delicate tenderness shown towards local autho- 
rities in this country is not exhibited in the act, as the autho- 
rities possess no absolute veto on the granting of licences. 
This may, to some extent, be accounted for by the back- 
ward condition of municipal government in India. Many 
reforms which we have for years been agitating for 
are also embodied in the act—e.g., provision for stand-by 
supply, the right to make differential charges, to attach 
brackets to houses, to employ overhead wires, to acquire 
land compulsorily, &c. In regard to the acquisition of land, the 
act gives more extensive powers than electricity undertakers 
in this country can hopeto get from the Imperial Parliament, but 
it should be remembered that; in a country where the ownershi p 
of a plot of Jand may lie in a village community, or a group of 
families, it would be almost impossible to adopt the precautions 
and conditions usually insisted upon in this country when land is 
compulsorily taken forimprovements. The permission to employ 
aerial lines should facilitate the development of power trans- 
mission schemes, and, owing to climatic and other reasons, it 
may prove extremely useful to electricity supply companies to 
be able to use these lines also for low-pressure distribution, 
especially in sparsely populated districts. We notice that 
where a licensee can prove (to the satisfaction of an officer 
appointed by the local government) that any distributing 
main is already loaded up to its full current-carr ying capacity, 
or that, in case of a larger amount of current being 
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transmitted by it, the loss of pressure would seriously 


affect the efficiency of the supply to other consumers in 
the vicinity, the licensee may postpone for six months the 
eonnecting-up of a new consumer, to allow time for an 
additional main to be laid. Since sometimes there is a 
totally unexpected demand for current from a district this 
is a reasonable provision, as is also that which renders a con- 
sumer liable to a fine for using energy off his power meter for 
lighting. | 

The act makes a noteworthy departure in providing for 
the formation of advisory boards for the Government of India 
and local governments to revise rules, &c. 

As the Government of India leave the carrying out of the 


p of the act to the local governments there is a loop- 


ole left for the introduction of diversity of practice and laxity 
in enforcing regulations, &c. Some of the penal clauses are 
‘unnecessarily severe, while others are somewhat vague. For 
instance, a licensee who, without the previous sanction of the 
local government, “supplies energy or lays down or places 
any electric supply line or works outside the area of supply 
renders himself liable to a fine. It would also appear that the 
Government attach more importance to the observance of their 
rules as to variation of pressure, &c., than to safeguards 
against injuries to persons, &c. 

In conclusion, we would like to say that Mr. Meares has done 
his work very well, and he is to be complimented upon the 
success which has attended his efforts in improving electrical 
legislation in India. The utility of the hook is greatly increased 
by a very full index. To electrical engineers, manufacturers 
-and contractors who are interested in Indian electrical work 
it should prove invaluable. 


Die Galvanoplastik. By Dr. W. PraNHausEn. (Halle-a-S.: Wilhelm 
Knapp.) 4m. 

The author gives a full and up-to-date account of the various 
methodsof electrolytic reproduction in copper, nickel, steel, silver 
and gold. The greatest attention is naturally paid to copper, 
which still holds the field as the most important electrolytic 
metal. Electro-deposition as such is not. included, it bein 
assumed that the electrolytic deposit is always to be detached 
from the surface upon which it has been deposited. The 
introductory work deals with the various methods of pre- 
paring matrices, whether in fusible metal, wax, plaster of 
paris, gutta-percha or gelatine. The methods of imparting 
electric conductivity to the surfaces thus obtained come under 
the heads of graphite, chemical methods, and burning-in 
methods. The composition of the copper bath recommended 
by the author for ordinary deposition is 1,000 grammes of 
water to 250 grammes of copper sulphate and 30 grammes of 
sulphuric acid. For rapid work, with over 3 amperes per 
square decimctre, he uses 250 grammes of copper sulphate, 
and only 7:5 grammes of sulphuric acid. The author goes 
exhaustively into the difficult question of the deposition of 
nickel, without, however, arriving at any altogether sasisfac- 
tory solution of the problem. The best result seems to be 
obtained witha bath containing 40 grammes of nickel sulphate 
and 35 grammes of nickel citrate to the litre of water. This 
requires about 18 days to give adeposit 1mm. thick. All the hard 
metals still suffer under the scrious drawback that the deposits 
have a tendency to tear and roll up, owing to the absorption 
of hydrogen. Valuable features of the book are the state- 
ment of patent claims for the more modern improvements, 
and the provision of actual working estimates for large 
installations. 


Molesworth’s Pocket-book of Engineering Formule. 
Edition. (London: E. & F. N. Spon.) 1904. 

It would be difficult to give in a short space even a sum- 
mary of the subjects treated in this handbook, but its scope 
will be readily conceived when it is mentioned that there is 
hardly any branch of civil, mechanical or marine engineering 
which is not dealt with. Of special interest to electrical 
engineers, however, is the chapter at the end of the book 
treating on electrical subjects. "This part of the book contains 
in concise form a compilation of the more important laws, 
rules, constants and formule relating to the science of elec- 
tricity, having been revised and re-written for the present 


25th 


edition by Mr. Walter H. Molesworth. Dynamo design is 
dealt with in its more general aspects, accumulators, rheostats, 
wiring and so on are referred to, and some pages are devoted 
to electric traction. Although containing a vast amount of 
matter, the publishers have succeeded in keeping its volume 
down to a convenient “ pocket " size. 


The Telephone Service. By H. L. Wess. (London: Whittaker & 
Co.) 1904. 1s. net. 

A popular and non-technical description of the telephone 
service, as is afforded in the present volume, should be of con- 
siderable utility. A few well-chosen photographic views of 
the interior of telephone exchanges are bound in with the 
book. The author's energetic protest against the proposal 
that the Government should take over the telephone service 
of the country is out of place in a book of this character, 
however ; and the telephone anecdotes which he has collected 
might also be omitted with advantage. 


Rubber, Gutta Percha and Balata. By Franz CrourH. First 
English translation, with additions and emendations by the Author. 
(London: Maclaren & Sons.) 12s. 6d. 


The formidable list of works of reference, the assistance of 
which the author acknowledges in the preface, should te a 
süfficient voucher for the correctness of the botanical and geo- 
graphical part of this volume. The chapters relating to the 
extraction of the gum and the preparation of the raw product 
for the factory are also complete. On the other hand, in view 
of the author's experience as a manufacturer of rubber goods, 
the remaining parts of the book are disappointing. A general 
sketch is given of the methods of manufacture, but few 
details are included ; for instance, the composition of the 
* mixtures " best adaptable for the various classes of rubber 
and ebonite goods is not given. To the insulation of wire 
and cable with gutta percha and rubber only a few sentences 
are devoted. A really good book on cable manufacture is 
still lacking. 


The Elements of Plane Trigonometry. By R. Lacuraw, Sc. D., and 
W. C. Furtcuer, M.A. (London: Edward Arnold.) 2s. 

As a school text-book and for use by elementary students of 
mathematics this is an excellent little work. It deals with the 
subject thoroughly, and takes the reader as far as De Moivre's 
theorem and hyperbolic functions. 


FLAME TEMPERATURES IN INTERNAL COM- 
BUSTION MOTORS.* 
BY DUGALD CLERK. 
(Concluded from page 766.) 


Fig. 7 shows three diagrams with particulars marked under them 
taken from this engine under these circumstances. The upper 
diagram is the power diagram; the lower two diagrams show on a 
scale of one-fortieth and one of one-tenth the effect of adding the 
exhaust charge under pressure. In this case, comparing the best 
results obtained with the engine by Prof. Robinson in his test found 
at p. 254 of his book, we find an increase of 5 B.H.P , an improve- 
ment in indicated efficiency, increasing the indicated thermal 
efficiency from 28'7 to 82:5 per cent., and an improvement in the 
brake efficiency from 25 to 27°5 per cent. This improvement is 
obtained entirely by adding exhaust products under pressure to 
increase the weight of charge present, to increase the pressure 
before compression, and to diminish the flame temperature. This 
method of exhaust super-compression has the great advantage over 
air super-compression that no additional pumping is required. 
There are certain advantages, however, to be obtained from the use 
of air super-compression, notwithstanding the addition of a pump, 
and these advantages have induced the Nationa] Gas Engine Co. to 
build an engine (shown at Fig. 9) to carry out the fundamental idea 
of reducing flame temperatures while increasing mean pressures. 
This engine is intended to indicate 300 H P. when working with 
producer gas of about 150 B.Th.U. per cubic foot. The idea is to 
keep up mean pressures while keeping down flame temperatures in 
order to avoid the well-known liability of heavily loaded gas engines 
to overheating and pre-ignition. The engine is now at work with a 
weaker gas, and diagrams are shown at Fig. 8. In this engine the 
back end of the cylinder is arranged as a four-cycle motor of normal 
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type; the front end is arranged as an air pump, and is closed with 
cylinder cover, through which a piston rod passes from a cross-head 
guide of usual construction. One air valve is operated at the pump 
end from the cam shaft. On one back stroke & charge of air is 
taken into the cylinder, the valve is closed, and on the out stroke 
this air charge is compressed into a reservoir forming the clearance 
space between the piston and the cylinder head. Ports over-run 
by the piston communicate with this clearance space, which is well 
water-jacketed, and the pressure causes the air to flow into the 
cylinder when the charging stroke is nearly complete. In this way 
the pressure of the charge is raised to about 71b. per square inch. 
The pressure in the front reservoir is raised to about 16lb. per 
square inch, as is shown upon the diagram, but the fall is only 
sufficient to raise the pressure within the cylinder to about Tlb. 
above atmosphere. The reservoir still contains some air at a little 
above 7lb. pressure, and this air is used on the next exhausting 
stroke to act as a scavenging air charge to displace the exhaust 
products from the cylinder and secure that no exhaust remains 
to form part of the further charge. The engine is thus not 
only a super-compression engine, but it is a scavenging engine. 
The pump side is arranged to draw air in on one stroke only 
-—that is, the valve only opens once in two revolutions. One 
air charge is sufficient both for the purpose of super-compression 
and scavenging. Calculation from the diagrams proves clearly 
that a high mean pressure of over 100lb. per square inch is obtained 
with the very low maximum temperature of 1,200°C. The effect of 
this reduction of temperature in the smooth working of the engine 
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is most remarkable. The tendency to pre-ignition or overheating 
is found to be entirely absent. Notwithstanding the fact that no 
watered piston is employed, the engine runs with perfect certainty 
at full load, with consecutive ignitions, at 160 revs. per min. So 
far as my experience goes, no engine of these dimensions without a 
watered piston could run at an average pressure of over 100lb. per 
square inch without difficulty due to pre-ignitions. So far, my 
attempt to use higher atmospheric pressures has succeeded. It has 
allowed increased load for a given cylinder and permitted con- 
secutive ignitions at full load and speed without requiring any 
water cooling of the piston. It appears probable that temperatures 
may be still further reduced with advantage, especially in operating 
large gas engines. 

I need not inform the body of engineers before me that the diffi- 
culties with which the large gas-engine is at present struggling are 
in the main due to the high temperatures of the flame in the interior 
of the cylinder. So long as high-temperature flames are used within 
cylinders of relatively small dimensions, the difficulties due to 
unequal expansion of parts does not appear. The steam engineer is 
well aware of the care which has to be exercised in using large steam 
cylinders in such a way as to avoid cracking, and he can quite well 
imagine that.the difficulties of allowing for free expansion in a gas- 
engine cylinder are much more serious than his own when he con- 
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siders the relatively low temperature of his steam. Even with 
superheated steam, 800°C. is a fairly high temperature,.while in 
existing gas engines of either large or swall types it may be taken 
that the lower limit of maximum temperature at present is nearly 
1,400°C. The water-jacketing of a moving piston is an admirable 
expedient most carefully and ably carried out by many Continental 
and English engineers ; but it is an expedient which has never satis- 
fied me, and is, I believe, regarded with distrust by a considerable 
number of English engineers. In my view, many of the troubles 
which have been experienced with large gas engines—cracking 
pistons, back cover, and the like—are due to the difficulties intro- 
duced of getting rid of very large heat flow through cylinder and 
piston walls, and it appears to me desirable, if possible, to 
reduce this flow to the lowest point consistent with maintain- 
ing the economy of the engines. In doing this, of course, it 
will not do to reduce the mean pressures of the engines. Large 
gas engines are at present undesirably heavy for the power as 
compared with steam engines, and it will not do to increase the 
weight in any way by reducing the temperatures. This plan of 
artificially raising atmospheric pressure, cither by the addition of 
air under pressure or by the addition of cooled exhaust gases under 
pressure, appears to me to furnish a very promising solution of the 
problem. In gas engines operated with producer gas or blast- 
furnace gas the question of maximum possible economy is not at 
present a pressing one. The thermo-dynamic efficiency of all gas 
engines is now so much greater than any heat efficiency attained 
in steam engines that we can well afford to reduce economy, if need 
be, in order to make more certain of good practical results—that 
is, to make more certain of low cost for upkeep and repairs. In my 
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view, it would pay in large gas engines even to reduce fuel economy 
if by so doing entire immunity from breakdown was secured. So 
far the best means of limiting temperature in a simple way appears 
to be found in the addition of cooled exhaust gases to the charge 
before compression, and this method, although reducing flame tem- 
perature, has actually increased the efficiency instead of diminish- 
ing it. This is quite evident from the figures shown with reference 
to air and exhaust super-compression diagrams found at Figs. 6 
and 7. The results obtained with the 10in. by 18in. engine are, so 
far as I am aware, the best heat efficiencies ever obtained from a 
gas engine of the dimensions. It will be noted that the exhaust 
super-compression indicated efficiency is 82} per cent., while the 
air super-compression indicated efficiency is 84'4 per cent. The 
exhaust super-compression thus appears to give slightly lower 
results than the air super-compression in the same engine. Theo- 
retically, under equal conditions, the efficiencies should be the same 
for either air or exhaust gas additions. No doubt the cause of 
difference is due to a somewhat smaller clearance space which was 
used in the engine while the air experiments were in progress. It 
would have been interesting to compare the heat efficiency of the 
large air super-compression engine with the smaller one, but 
unfortunately I have not been able yet to instal apparatus for 
making accurate measurements of the producer gas supplied to this 
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large engine. . The results obtained I will have pleasure in publish- 
ing later. 

In bringing forward this question of flame temperature in gas- 
engines, both large and small, I must not be understood to depreciate 
in any way the efforts of those able Continental and English engi- 
neers who have made so brilliant an advance in the application of 
the large gas engines to producers and blast furnace gas within the 
last few years. The present position of the large gas engine in 
Britain is due to the work of Thwaites, Hamilton, Crossley, Atkinson, 
and Humphreys in England, and that of Delamere Debautteville, 
Krafts, Koerting, Oechelhauser and the Deutz Company on the 
Continent, while Westinghouse has contributed his share of work 
in America. The progress.made in solving the large gas engine 
problem is & notable one, and most creditable to all these able 
engineers and firms. Nothing is to be gained, however, by over- 
estimating our present position either with regard to large or small 
gas engines. With small and moderate engines, no doubt, it may 
be considered with truth that all the problems have been solved, 
and that in these engines, not only on the point of heat efficiency, 
but also in all points of reliability and low cost of repairs, the gas 
engine more than holds its own with the steam engine. This 
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pany, are producing large gas engines of British invention on British 
lines. Indeed, some of the Continental engines may also be said to 
be operated on British lines, because both the Koerting and the 
Oechelhauser engines are really modifications of the Clerk cycle 
invented and operated in this country over 20 years ago. From 
this it will be seen that British makers are no longer neglecting- if 
they can be said to have ever neglected—the large gas-engine 
problem. So far.as small and moderate gas engines are concerned, 
British engineers have a very long lead. From information supplied 
me by many English firms, I estimate that there have been manu- 
factured and sold from Britain alone some 100,000 stationary gas 
engines, the average power being something like 20 H.. The present 
output of gas engines in Britain is very large. It at present 
amounts to at least 200 engines per week. This includes stationary 
gas and oil motors, but takes no account of petrol motors for 
cars. So far as these engines are concerned, the British position 
could not be improved upon. In the large gas engines, too, 
the problem is being seriously attacked. I had the pleasure of 
visiting the works of Messrs. Richardsons, Westgarth & Co. 
(Ltd.) a couple of weeks ago, and inspecting at Middlesbrough 
and Leeds a number of large engines built by them. "They 
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cannot yet be said, however, of the really large gas engine. At 
present these engines are in a state of somewhat rapid change, and 
the types upon the market are so nuinerous and varied that they 
are engaged in a struggle of which the fittest will survive. This 
question of flame temperature, however, affects them all, and 
much wil be gained if engineers will frankly recognise flame 
temperature as a matter to be dealt with in itself instead of merely 
providing palliatives to neutralise the effects of high flame tem- 
peratures when generated. "The advance in the knowledge of the 
theory of internal-combustion motors has made it quite clear that 
so long as flame temperatures are higher than temperature of 
adiabatic compression, so long will the full thermo-dynamic effi- 
iency be attained for a given compression. This fact, however, 
arely requires restatement; it is so largely recognised by all gas 
ngineers. 

In Britain at present we are fortunate in having before us 
examples of all the leading internal.combustion motors of the 
world, large or small. British makers are now occupied in build- 
ing, among large gas engines, those of the Cockerill, Oechelhauser, 
Koerting and Westinghouse types, while other English firms, such 
as Crossley Bros., the National Company, and the Premier Com- 


show & very interesting installation of seven Cockerill engines 
coupled to blowing cylinders in one engine house. These engines 
are rated at 600 H.P. each, so that this one engine house contains 
4,200 H.P. of gas power for using blast-furnace gas. The engine 
installation is practically complete, and will be in operation when 
the scrubbing plant for the gas is finished fitting up. Messrs. 
Richardsons, Westgarth & Co. also showed me a tandem-cylinder 
double-acting gas engine of very interesting construction, from which 
the diagrams shown at Fig. 5 have been taken. This engine was 
shown to me in operation at the works of Messrs. Cochrane, of 
Middlesbrough, driving a dynamo. It worked with all the steadi- 
ness of a steam engine, and the governing was effected by varying 
the gas admission, keeping compression constant, so that two 
impulses were given to the crank at every revolution under all cir- 
cumstances, light and loaded. This is a most interesting engine, 
which promises very well. I also inspected two single-cylinder 
single-acting Cockerill engines of 250 H. P. at the pits of the York- 
shire Coal and Iron Co., near Leeds. where they were driven by 
coke oven gas, also an interesting installation. 

This question of flame temperature appears to me, perhaps, the 
most important and fundamental at present before engineers 
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engaged in the design of these internal-combustion motors. It is 
fitting that this branch of the subject should be considered before 
the British Association, and assistance is particularly desirable 
from physicists who have interested themselves in temperature 
measurements, especially high-temperature measurements. The 
determination of these flame temperatures is one of great difh- 
culty, and the data available are very incomplete. Certain 
assumptions have to be made, for example, as to the tempera- 
ture of the total charge at the moment of filing the cylinder 
before compression begins. The only serious attempt to deter- 
mine this charge temperature has been made by Prof. Burstall in 
the very able experiments conducted by him for the gas engine 
research committee of the Institution of Mechanical Engineers. In 
arriving at the flame temperature numbers given in this Paper, I 
have made free use of Prof. Burstall's results to enable me to 
assume some reasonable temperature for the ** suction temperature," 
as Prof. Burstall calls it. The whole of this subject requires inves- 
tigation, and new methods require to be discovered to enable the 
determination of the suction temperatures to be easily made for 
every experiment. I am glad to say that a committee of the 
Institution of Civil Engineers has been formed to attack the whole 
question of the thermo-dynamic standard for these engines ;. and, 
among other points, I hope that this point of flame temperature 
and its determination will be duly considered. There can be no 
doubt that in these times, when internal-combustion motors are 
being applied to every purpose of motive power both on land and 
sea, the scientific problems, which, atter all, are fundamental and 
necessary to rapid progress, require much more serious consideration 
than has yet been given them. | 

In addition to the figures referred to, the Paper was illustrated 
by a large number of photographs and sections of large and small 
gas and oil engines. 


OPERATION OF SYNCHRONOUS CONVERTERS.* 


BY S. C. LINDSAY. 


It is the purpose of this Paper to give & history of the experience we 
have had with 60-cycle synchronous converters in Seattle during the 
last 3h years. As the Seattle Electric Co. has a greater capacity in 
60-cycle synchronous converters in daily operation than any other 
company in the United States, and as they have been operated under 
a variety of conditions the writer thinks that his experiences might be 
of interest to others who are operating the same class of apparatus. 

In the summer of 1900 we put into service two 550-volt com- 
pound-wound synchronous converters which were supplied with 
alternating current from the Snoqualmie Falls Power Co., the 
direct current from these synchronous converters being used to 
operate street cars and stationary motors. At that time the 
Snoqualmie Company was transmitting to Seattle at 15,000 volts 
over two lines, the conductors for each line being No. 2 solid 
aluminium wire. It was originally planned to use one line for 
power and the other line for lighting, and such power loads as were 
not subject to large and sudden changes. The current for the 
synchronous converters was transformed to 840 volts by three 500kw. 
transformers connected in A on both sides. 

With 15,000 voltson the lines and the lines in multiple, one synchro- 
nous converter would operate satisfactorily up to full load ; when the 
second synchronous converter was put in they would begin to pump 
immediately, although the load would not be increased beyond the 
capacity of one synchronous converter. If both machines were 
left in circuit the pumping would soon become so violent that the 
transmission line circuit-breakers at the power house would open. 
Various adjustments of the field strengths between maximum and 
minimum improved matters very little. It was tried a number of 
times to operate two machines under this condition, but without 
success. At times there would be several hundred horse-power of 
induction motors in Seattle operating from the same system. We 
tried to operate the synchronous converters both with and without 
the induction motors in service, but without success, the results 
being a little more favourable with the induction motors running. 
When the transmission lines were separated in Seattle, but still 
supplied from the same 'bus bar st the power house, we tried to 
operate a synchronous converter from one line and the induction- 
motor load and lights from the other line; with a very weak field a 
single synchronous converter would run comparatively steady with. 
out load, but would pump violently when loaded to one-third of its 
rated capacity, especially if it were a street-railway load. With 
the lines divided as above two synchronous converters were 
synchronised on the same transmission line, but were not loaded 
nor even paralleled on the direct-current side. After running under 
this condition for a few minutes they began to pump, and the 
pumping soon became so violent that they had to be shut down. 

After these results, no further attempts were made to operate 
two machines at a time until the power company began to transmit 
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at 30,000 volts, when it was found that both synchronous converters 
would operate entirely satisfactorily up to their full capacity with 
the transinission lines in parellel, and when the lines were separated 
one synchronous converter would operate perfectly up to full load and 
50 per cent. of overload, but when the second machine was switched 
in pumping would commence unless the load was reduced. We 
could carry more load without any disturbance on one machine 
than we could on the two. It must be borne in mind that when 
these attempts were made to operate two synchronous converters 
from one line the line was loaded in almost every case with the 
induction motor and lighting load that was always carried when both 
lines were in parallel. In the spring of 1901 a third 550-volt synchro- 
nous converter was installed in the same sub-station with the other 
two machines, and connected to the same bank of step-down 
transformers. When the three synchronous converters were run- 
ning at the same tine they were, of course, in parallel on both their 
alternating-current and direct-current sides. A 250-volt shunt- 
wound 500kw. two-phase synchronous converter was also installed 
at the same time in another sub-station about one-quarter of a mile 
from the station where the 500-volt synchronous converters were 
installed, and was operated from the same system. The addition 
of these last synchronous converters caused no trouble whatever as 
long as both transmission lines were in parallel, but when it became 
necessary to place the entire Seattle load on one line it was found 
that the 250-volt synchronous converter and one 550-volt syn- 
chronous converter would operate satisfactorily, but that two 550- 
volt synchronous converters would not operate satisfactorily when 
the 250-volt synchronous converter was shut down. 

When the transmission lines were multipled at Renton, and one 
line cut out between Seattle and Renton, all of the load in Seattle 
being carried by a single line between these two points and the two 
lines between Renton and the power house, all the 550-volt syn- 
chronous converters and the 250-volt synchronous converter could 
be operated at the same time; but when all of them were heavily 
loaded there was more or less pumping, but it was not serious 
enough to interfere with the lighting to any great extent. Within 
the last year the conductors in the transmission lines have been 
changed from No. 2 aluminium to 0000 aluminium between Renton 
and the power house, and to 00 aluminium between Renton and 
Seattle. Since this change two or more 550-volt synchronous con- 
verters can be run from a single line without any trouble. The 
trouble experienced when first trying to operate more than one 
synchronous converter from a single line must have been due to 
excessive line drop, which causcd an interchange of current between 
the synchronogs converters. While operating the three 550-volt 
synchronous converters from the same bank of transformers it was 
necessary to use great care in adjusting their field rheostats so as 
to keep the load equally divided between the synchronous con- 
verters, If one synchronous converter was given a weak field and 
the other two a strong field, pumping would commence and soon 
become serious if the proper adjustments were not made. We had 
all three synchronous converters thrown out of synchronism several 
times from improper adjustment of their field currents. While 
operating under this condition it was found that a dirty commutator 
or too much oil applied to a commutator for the purpose of lubri. 
cation would cause serious trouble, and on one or two occasions 
threw all machines out of synchronism. Shifting the brushes to 
find the neutral point was also a prolific source of trouble. After 
these causes of trouble had been discovered we got fairly good 
results, but only by the most careful attention to the machines. 


Experience with these rotaries operating from one bank of trans- 
formers leads the writer to believe that a worse combination cannot 
be obtained, and it should never be employed except as a make- 
shift. After running under this condition for two months a separate 
bank of transformers was installed for each synchronous converter, 
each bank consisting of two 800kw. transformers transforming from 
2,200 to 340 volts, these transformers in turn being connected to a 
single bank, transforming from 80,000 to 2,200 volts, both trans- 
formations being made on the Scott two-phase to three-phase 
system. This change in no way affected the results of an attempt 
to operate on a single transmission line, but the troubles experienced 
froin operating the three synchronous convertors from a single bank 
of transformers were entirely removed. 

The one thing that has caused more trouble than any other in 
the operation of synchronous converters, and the thing that has 
been responsible directly and indirectly for over 90 per cent. of all 
the troubles we have had with them, has been the frequent break- 
ing down of the transmission line. Almost every time the line 
would break, all of the 550-volt synchronous converters then 
running would flash over at the commutator, making a loud report 
very similar to the discharge of a cannon. The breaking of the line 
caused a rise of pressure at the commutator of the synchronous 
converters great enough to jump the space between the positive and 
negative brush holders of the machines. There were only two or 
three cases when the line broke down that the flashing over did not 
occur. On several occasions when the line broke armature coils 
were burned out simultaneously with the flash. The flashing did 
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considerable damage each time it occurred by burning the com- 
mutator and brush holders and tearing away parts of the mica 
insulation between the copper segments, which left small pockets 
that soon;filled up with particles of copper and carbon dust. Whether 
the rise of pressure at the commutators was caused by the sudden 
opening of the line or by a short-circuit between the broken wires 
and the other two-line wires is a matter that has never been deter- 
mined, as no one qualified to make an intelligent report was ever 
present at the point of trouble when a break occurred. This trouble 
was finally stopped by grounding the neutral point of the two-phase 
windings of the step-down transformers. Although this was done 
primarily for another purpose, it produced an effect on the syn. 
chronous converters that we had long desired. 

If the commutators are in first-class condition the damage done 
by a single flash has never been sufficient to cause serious trouble 
unless armature coils were burned out; the damage to the commu- 
tator being quickly removed by the use of a file and coarse sand- 
paper. When line troubles were quite frequent, say, three or four 
times a week, the damage done to the mica segments by one flash 
would not be removed before another flash would occur, and the 
result was that a number of mica segments in each commutator 
would be wasted away from in. to pin. below the surface of the 
copper segment. These places would soon fill up with particles of 
carbon and copper dust, causing short circuits between segments. 
These short circuits would burn out, causing a flash and explosion 
at the commutators very similar to that caused by line troubles, the 
principal difference being that current did not disappear from the 
transmission line when trouble was caused by these short circuits. 
We experienced a great deal of difficulty from these short circuits 
before the cause of the trouble was deterinined. The difficulty in 
locating the trouble was due to the fact that when a flash-over 
would occur and throw the synchronous converter out of synchro- 
nism they could be immediately brought to voltage, synchronised, 
and loaded again without giving any evidence of the cause of the 
trouble. Sometimes the synchronous converters would be thrown 
out à number of times in a day from this cause, and again they 
would run for one or two days without any trouble. The cause of 
the trouble being determined, it was easily remedied by turning the 
commutators down until the mica and copper segments were even. 

In the summer and fall of 1902 all of our synchronous converters 
were moved to the Post-street station, which had just been com. 
pleted, and we now have in this station nine 500kw. synchronous 
converters, five of which are 550-volt, three-phase, the other four 
being 250-volt, two-phase, which are used on the three-wire lighting 
system. As stated previously, each synchronous converter 1s con- 
nected to its own bank of transformers, the transformers for the 
500-volt synchronous converters being connected on the Scottsystem, 
transforming from two-phase to three-phase. The power purchased 
from the Snoqualmie Falls Power Co. is also delivered to this 
station, making it a combined generating and sub-station. The 
synchronous converters operate equally well from the steam-driven 
generators in this station without the use of special inductance coils 
as they do from the transmission lines, the only exception to this 
rule being when the steain-driven generators were operating con- 
siderably below their normal speed, say 114 revs. per min., their 
normal speed being 120 revs. per min. The action of the syn- 
chronous converters when run from the steam-driven generators at 
this reduced speed seems to be a tendency to slow down every time 
the engines pass their centres, which produces a very noticeable 
effect on all incandescent lights supplied from the generators and 
lighting synchronous converters. This trouble is caused by the 
irregular angular velocity of the prime movers and cannot be con- 
sidered as synchronous converter trouble. In no case has this 
caused any trouble other than the effect on the incandescent lamps, 
even when the speed of the generators would fall as low as 110 and 
112 revs. per min. This effect entirely disappears when the 
generators are running at their normal speed. 


During the last 18 months the transmission line troubles have 
been very much less than they were before, and the troubles with 
the synchronous converters have practically disappeared. As the 
grounding of the neutral point of the secondary winding of tho step- 
down transformers prevents the synchronous converters from flash- 
ing-over at the commutators when line trouble does occur, and 
various other improvements have been made in the transmission 
line, we have not had any more trouble with these synchronous 
converters than would be had with an equal number of direct-cur- 
rent generators of the same capacity. Having the two sources of 
supply in the same station, where all of the synchronous converters 
are situated, it has been necessary to operate some of the synchronous 
converters from the steam-driven generators and some of them from 
the power supplied by the Snoqualmie Falls Power Co., all synchro- 
nous converters being operated in parallel on the direct-current 
side. This combination is used with both types of synchronous 
converter, the pressure of each synchronous converter being con- 
trolled by Hartford regulators. This arrangement serves to steady 
the pressure variations caused by the fluctuations of the street- 
railway load, and the results are very much more satisfactory for 
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smoothing out the load than when all synchronous converters are 
operated from the same source of supply. 

As for care and attention necessary for synchronous converters, 
it is substantially the same as that required by direct-current 
generators of the same pressure and capacity. The commutators 
require sandpapering about once a week. Occasionally a commutator 
will require sandpapering twice in one week. No. 21 sandpaper is 
used to bring the commutator to a smooth surface, and it is then 
finished with No. 1 sandpaper. Asmall amount of oil is used on each 
sheet of sandpaper to prevent the dust from flying. It is very bad prac- 
tice to saturate sandpaper with oil for use on a commutator as the 
excess of oil will form a paste with the copper dust that will be forced 
into the mica, if the mica is as soft as commutator mica should be. The 
excessive use of oil is especially bad if there happens to be a number 
of mica segments in a commutator that are not uniformly even with 
the copper segments. Very good results are obtained by spreading 
the oil evenly over the ET then absorbing the greater portion 
of it with clean waste, leaving enough to prevent the copper dust 
from flying, but not enough to form a paste. We have tried for a 
long time to get a carbon brush that would be satisfactory, and we 
think that we have found one. In the meantime, we have found a 
great many that were not satisfactory, the average life of a set of 
carbon brushes being from three to six months. We have a set of 
brushes in a synchronous converter that were put in on May 28, 
1908, and on April 14, 1904, they were about half worn out. The 
wear on this commutator has been very small also. We have a set 
of brushes in another machine that has been in use since Feb- 
ruary 23rd, and the wear on these brushes was found to be about 
tyin. when measured in April. The brush just referred to is a 
medium-soft brush with a good deal of graphite in it. Pure graphite 
brushes are not at all satisfactory for synchronous converters. 


THE NATIONAL PHYSICAL LABORATORY. RECENT 
RESEARCHES AND FUTURE WORK.* 


BY R. T. GLAZEBROOK, F.R.8., DIRECTOR. 


Researches Recently Completed.—Before any institution can 
standardise, it must possess standards, and accordingly much of our 
work has related to the construction of standards. Thus Dr. Harker 
has been concerned chiefly with the establishment of a scale of 
temperature. The thermometric scale in use for ordinary purposes 
in England is that of the Kew mercury thermometer ; the scale of 
a mercury thermometer depends on the glass of which it is con- 
structed, and the ordinary English crystal glass has some properties 
which detract from its suitability for thermometric purposes; a 
comparison between the Kew scale and that of the hydrogen thermo- 
meter is still in progress; meanwhile, for scientific work, the hydrogen 
scale, obtained through a number of Tonnelot thermometers, which 
have been studied at the Bureau International, is our standard. 
Above 100°C. the constant volume nitrogen thermometer has been 
accepted as standard. Dr. Harker and Dr. Chappuis at Sévres had 
compared the nitrogen thermometer with the platinum resistance 
thermometer up to a temperature of about 500°C. Dr. Harker, in 
his recent work, has continued his comparison up to 1,000°C., 
including in his investigation a number of thermo-junctions. The 
table gives some of the results :— 

Second Series of Comparisons. Compensated Furnace. 
Gas thermometer, platinum thermometer BA,, thermo. junction NPL;. 
l 


Temperature. 
. „ n.. | G—Pt. | G—Th. | P—Th 
experi- | Gas ther- " Pt. ther- ins Az TY 
ment. | moneter Junction. ometa 
5 | 523˙1 524˙3 524:39 -18 -12 +01 
10 568:5 569:5 569-35 - 0:9 -10 -02 
8 598:5 5978 597-62 1 0:9 3407 — 0:2 
1 599-4 599-0 598-80 4 0:6 +04 -02 
3 641:1 6411 64175 4 0:6 4 0:0 - 0:6 
4 682-4 683:0 682°54 —01 —-0'6 -0:5 
2 776:7 775 ·5 77513 | +16 ! +12 | -04 
9 820:0 818˙4 818:31 +17 ; +16 -01 
11 831:4 832:2 831:86 —05 | —08 -03 
12 866:7 868:4 868:28 —16 2177 -01 
6 875-0 8754 19:24 —02 , —04 1 0˙2 
7 959-8 956:0 95547 +43 ; +8388 , -05 
13 1,005-0 1,004:4 1,004:37 406 +06 —00 


The thermo-junction was compared with one standardised at 
the Reichsanstalt by the kindness of Prof. Holborn, and the table 
indicates the accuracy with which the scale in use at the Reichsan- 
stalt agrees with our standards at Bushy. It shows, moreover, that 
Callendar's parabolic formula for calculating the value of the tem- 
perature from the readings of the platinum thermometer is applic- 
able over a range of temperature from - 200°C. to 1,000°C. at least. 


Abstract of Paper read before. Section A of the British Association. 
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The chief difficulty in such comparisons is to secure that the instru- 
ments should all be at the same temperatuae. Dr. Harker attained 
this result by using a resistance furnace constructed by himself to 
produce his high temperature. In this he placed an auxiliary 
platinum thermometer connected to a Callendar recorder and only 
observed when the recorder indicated that the temperatures had 
been constant for a sufficiently long period. 

Another research which has been brought to a successful termina 
tion this year is Mr. Smith's construction of a number of mercury 
standards of resistance. Such standards had only been constructed 
twice previously in England, both times at the Cavendish Labora- 
tory; and though in 1894 the Electrical Standards Committee of 
the Board of Trade had recommended, ** That a material standard 
constructed in solid metal should be adopted as the standard ohm 
and should from time to time be verified by a column of mercury of 
known dimensions," the establishment of the Laboratory afforded, 
10 years later, the first opportunity for this verification. Mr. Smith 
measured and calibrated a series of eleven tubes. The resistance 
of each of these was determined in four different ways and each 
such measurement was repeated on three fillings of the tubes. The 
next table gives the results of two such series of measurements. It 
will be seen that the difference from the mean for any one tube is 
nowhere greater than six parts in a million. The unit of resistance 
employed is the ohm (10° C.G.S. units) derived through the standard 
coils of the Association from the experiments made in the Cavendish 
Laboratory by Lord Rayleigh and the present writer, 1886— 1888. 


| Res. in ohms | Difference from 


Res. in ohms | Mean value 


Standard (Kelvin : | mean, parts 
double bridge). | (Potentiometer) of res. | in, 100,000. 
M 1001162 1001167 1001164 —0: 40; 
1.001164 1001162 +00 —02 
| 1001166 1:001165 102 +0) 
P 1:000467 1-000468 1-000470 —0; —02 
1-000468 1-£00472 (0 —09 +02 
1-000472 1-000471 | 402 +01 
T : 1000277 1 000273 1:000278 2:01. =0; 
'  1:000281 1:000280 +0; +02 
1.000276 1-000281 —02 +03 
U | 1:000215 1:000218 1:000217 —02 -0 
1:000216 1:000216 —01 —01 
1000222 1000218 405 +0; 
V 1:001462 1:001455 1-001462 +0 —07 
1-001468 1-001462 +06 +0 
1001463 1-001465 +0: +0 
W 1:000156 1-000161 1:000153 | 40, 40. 
| 17000152 1-000151 | -0 -0; 
| 1-000146 1-000151 | —07 —02 
X 1001147 1-001147 1-001151 -0, —0. 
1001154 1.001151 ! 40, +00 
1.001155 1-001152 40, +0: 
Y 1-000356 1-000354 1-000350 406 +04 
1-000347 1-000350 -0 400 
1-000848 1:000346 | —02 —0, 
Z 1001387 1 001391 1-001399 —02 +402 
| 1001889 1-001384 | £0. -0; 
1001392 1 001393 103 40, 
G 1001130 1:001135 1:001135 | -0s 400 
1-001138 1:001135 ! +03 +00 
1-001131 1001132 | | Oa -0 
8 1:001058 1001054 | L001057 | -0: -0 
1:001055 1:001001  . | -0 +0 
1:001061 | 1001057  . ^ «40, 400 

———— AM 


In the next table are given the observed resistances of the tubes 
in this unit, and their calculated resistances, determined from their 
geometrical dimensions, in international ohms. 


Mcde of erection I. 


Standard. Observed ' Theoretical Observed — 

resistance resistance in in- theoretical 1 
in ohms. ternational ohms. value. ° 

M 1:000052. 0999945 | 000010. | +40-00092, 
P 0:99938, 0:99930, | 0 000080 — 05 
T 0:99912; 0:99904. 0000075 10 
U 0999129 0-999045 | 0:00008; — 02 
V 1:00043; 1:00036| 0:000072 — 13 
W 0999152 099905 0-00009; t 12 
X 1.000063 099998. 0 00008; — 02 
Y 0°99926; 0:99915; 0:00010. T 23 
Z 1:00032; | 1:00024. 0:00007:; — 0- 

G 1:00034:- 1:00027 0:00007 — 1 

8 1.00025 100016 000009 + 1 

Mean 000008. 


The mean difference between them is 0:00008, ohm, and shows 
that the resistance of one international ohm as derived at the 
N. P. L. is less than 10° C. G. S. units as represented by the Associa- 
tion Standards by this amount. A further series of experiments 
have shown that the resistance of the unit employed as the inter- 
national ohm at the Reichsanstalt is greater than the resistance of 
the international ohm as derived at the N. P. L. by 0:00002, ohm. 
In other words, our unit and the German unit agree to two parts in 
100,000. Thus we may claim to have established a scale of tem- 
perature up to 1, 000 C. probably correct to a few tenths of a degree 
at that temperature, and a standard of resistance agreeing with that 
in use on the Continent and in America —where the Neichsanstalt 
standards are at present employed—to two parts in 100,000. 

To turn now to Dr. Stanton’s experiments on wind pressure. Dr. 
Stanton has endeavoured to attack the problem by measuring the 
distribution of pressure and the resultant thrust on small plane areas 
exposed to a uniform current of air. The current produced by a 
Blackman fan, is a vertical one some 2ft. in diameter. The surface 
on which the thrust is to be measured is exposed to the draught 
being carried at one end of a long lever and the thrust is measured 
by balancing it against weights at the other end of the lever. The 
distribution of pressure over the surface is measured by aseries of Pitot 
tubes which are connected by very fine indiarubber tubes in a sensitive 
water gauge. The other limb of the gauge is connected to the 
“static pressure" tube of the Pitot tube arrangement. In this 
arrangement it can be shown that if v be the velocity of the current 
and À the difference of level in the two limbs of the gauge, then 


vk gn, when k is a constant which theoretically is equal to 
unity. By means of an ingeniously devised anemometer Dr. 
Stanton verifies this law, obtaining for the constant k the value 1:08. 
From these experiments the important law was deduced that on 
similar structures the resultant force due to a uniform wind is 
simply proportional to the square of the linear dimension. The 
range of dimensions over which this law has been verified is, of 
course, extremely small; with a view of extending the law Dr. 
Stanton is now engaged in repeating the experiments on & large 
scale in the open air. 


| ; TE | ; 
8 In; Ratio of Thick Punch-: Bending 
Sabrane 2 ering max. diff. | ness. Meet per ing test. 
ane, TS voltage, from mean|Milli.| metre. pr'ss're. Cylinder 
to mean. | metre. '| Lbs. diameter 
— — ~ — | — — 
Press-spahn.. a 2,180 9% 023 9,500 55:0 T 
b | 2,330 6 „ 10,000 570/04"; >10 
e 2,830 6 „ 10,200 270, 1" 
Press.spahn.| & 2.920 18 , | 056, 5.200 1060  .. 
b | 8,550 3 4 6,300 105:6| 4"; 6 
o 3.670 Tu 6,550; 790, 1“ 
d , 3,330 3-5 5.950 400| 24%” 
Press-spahn..| a 6,650 2 „ 1:61 4,150 | 2150:0 "Y 
b 29,000 ane >5,600 | 2150:0 | about 5" 
c |>9,000 ; 25,000| 51500, „, 
Prese-spahn | & 3,610 8 „ 034 10,500 575 Ps 
& standard b 7,120 12 „ 21,000 74˙0 8 
varnish .. c 29,000 >26,000 67:0 l' 
d 29, 000 226,000. (0600, 13” 
Manila papei a 1,540 8 5 0:28 5,500 62:0 Và 
b 1,540 2, | 5,500 25:0 $4 
c | 1,590 5 „ 5,700 20 0| 1" 
Manila paper. a | 1,620. 4, | 038, 4300 690 
b 1920 4 „ 5.100 410 ,“; 4 
e 1810 5. 4.800 240 17 
Manila pape: a 1,800 2, 034 | 5,300 54:0 | 
& standard| b 3,400 | 8 „ ' 10,000 4TO. 1 
varnish c 4,310. 8. | 12,700 420 2 
d 4,180 9 5 12,300 37˙0 23 
Waterproof | a 2.420 2, | 029. 9.300 625 2i 
board b 3,720 duy 2 i 12,800 67:0 i's”; >10 
c ' 3,630 11 12,500: 3840 1" 
. j 
Waterproof a 9.300 4 „ 041 | 7,500 940 sh 
board, b 4,4480, 17 „ 10,200 1020 . ; >10 
c 21 10 ,, 11.800 570, 1“ 
Oiled elo! h. & 4.580 4, 022 21.000 29:0 ex 
b 5,110 90, | 23000 270) Y 
| c | 4,650; 14 ,, | 21,000 21:5 a” 
d 3,940] 12, 18,000 190' 1° 
Red oiled | a 6,600; 6 , | 025 26,000, 300' 
paper b 6,850; 11 „ | 27,0000, 340 4° 
c 7,900 13 „ 31,000 370, à 
d 6.940 8, , 28000 280, lj 
Black oiled a 5,320 : 2 ** | 0:30 | 17,700 | 59 0 ee 
ard b 3, 460 CMM 18,200 610! 1” 
c , 6,170| 9 s | 20,000, 55˙5 27 
d | 4870 4, * | 16200 330. 23 
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The value of the work now being done by the 5 Stan- 
dards Committee is well known and the Laboratory has been fortu- 
nate in being able to assist in this work in various ways. Thus it 
will be necessary for the Electrical Plant Committee to determine 
a maximum of temperature for the safe working of motors, dynamos 
and electrical machinery. But this will clearly depend on the elec- 
trical and mechanical properties of the materials, especially the 
insulators used in constructing the coils. Accordingly a large series 
of insulating materials were obtained and heated for some three 
months to temperatures of from 75°C. to 100°C., 100°C. to 125°C., 
and 125°C. to 150°C. in electric ovens. These were tested for resis- 
tance, electric strength as measured by the volts required to pierce 
them, mechanical strength as meusured by resistance to shear— 
produced bya carefully made punch—and capacity to resist bending. 
This last was tested by bending the specimen round a series of cylin- 
ders of gradually decreasing diameters and noting the diameter of the 
cylinder at which the specimen broke. The table on the preceding 
page shows some of the results. 

In the table « indicates that this specimen had not been 
heated, b indicates heating to about 75deg., c to about 100deg., d to 
about 125deg. Speaking generally, the properties improve by 
heating to 75deg., do not seriously deteriorate by further heating to 
100deg.—in some cases they actually improve—but show a marked 
falling off on heating to E | 

The smallest cylinder used had a diameter of ,,in., and an entry 


like 4210 in the last column indicates that the specimen was 


Temperature Centigrade. 


Core 77 
1 Foot Square 


Coil S x2 


Sectional Plan - 


Temperature on 
Line C—D. 
Temperature by 
External Thermometer 31°. 
Machine running. 


Upper Curves obtained with the Coil and Core 
alone. 
Current 8:1 Amperes. 
Lower Curves. Machine —500kw. running. 
Current 8:2 Amperes. 


Fio. 1. 


bent 10 times without breaking round this cylinder. But in the 
endeavour to apply these results another difficulty occurred. The 
temperature of the coils used to be taken by means of a ther- 
moineter placed against them. I fear the method is too often 

employed now. The more modern practice is to determine it from 
the resistance of the copper. But this gives the average temperature 
of the coil, and the breaking down is probably determined by the 
maximum temperature. Very little was known about the distri- 
bution of temperature in the coil beyond that contained in a 
valuable Paper by Mr. Brown. Some eight or 10 makers gave 
their help, and wound a number of field coils of their ordinary 
pattern, but containing thermo-junctions of iron-eureka wire 
standardised at the Laboratory. The distribution of temperature in 
these coils was tested in the first place at the Laboratory by running 
the proper current through the coils and observing the temperatures 
as given by the 12 or 15 thermo-junctions. The resistance of the 
coil was also measured, and thus data were obtained for finding the 
mean temperature and the distribution of temperature. When this 
was done the coil was returned to the maker's works and the same 
observations made there during a test run of the machine. The 
experiments are still in progress, but Fig. 1 gives the result for one 
coil. ‘The diagram explains itself. Thus, when the coil was at the 
Laboratory carrying a current of 8'1 amperes the mean temperature 


was 118°C. and the maximum 136°C., a difference of 23°C., while 
when used on a 500kw. machine, and carrying the same current, 
the mean temperature was 82°C. and the maximum about 103°C. 
The difference in these figures is due to the fanning action of the 
armature. I think the value of a series of experiments of this kind 
on eight or 10 different types of machine will be obvious to anyone 
interested in electrical machinery, while cordial thanks are due to 
those manufacturers who have helped in the investigations. These 
experiments have been carried out by Mr. Rayner. 

So far I have dealt with the past; I will turn now for a few 
moments to the future. The opportunities for work are increasing 
fast, and the requests for our help are very numerous. Unfortu- 
nately we have to decline by far too many of these. Our equipment 
is incomplete, our staff insufficient to deal with all we have to do. 
We must work on a larger scale than is now possible. The demand 
for scientific assistance in many branches of industry has begun to 
grow; unless we are in a position to satisfy that demand, we shall 
check its growth and the results will be disastrous. We believe that 
science can do much to aid commerce and manufacture, but the 
attempt to do this must be on a fitting scale. Each time I reply to 
a genuine request for assistance No equipment," I feel I have done 
serious harm to the cause the founders of the Laboratory had at heart 
when they pressed it on the Government. 

At the invitation of the authorities of the Treasury a statement 
containing constructive proposals giving effect to these conclusions 
has been submitted to them by the Royal Society with the request 
that the Lords Commissioners of H.M. Treasury will carefully con- 
sider the work and organisation of the National Physical Laboratory, 
with a view to laying down the lines that ought to be followed in the 
future and to placing the Laboratory in & position to do its national 
work, and this has been followed by a further memorandum and 
letter calling attention to the urgency of the case and asking for 
inquiry. These documents are now under the consideration of the 
authorities. Let me conclude with a quotation from a letter just 
received from a surveyor in the Government service on the West 
Coast of Africa with whom I have been in communication about his 
apparatus. 

The reason why this demand — for accurate surveying tapes—may not 
have come fully to the notice of the proper authorities in the mother 
country may, I think, be attributed to the fact that until quite recently 
there was no place in England where these standards could be obtained 
(indeed, as far as I am aware, there is no place now) and the colonies 
have been forced to procure them from foreigners, and the knowledge 
of the T of their workmanship in this direction leads the colonies 
to infer that they might be equally advanced in other kindred commodities, 


I feel I have no need to point out how disastrous this has proved from a 
national point of view. 


A 100-MILE TRANSMISSION LINE.* 


BY ROBERT HOWES. 


The plant considered is that of the Washington Water Power Co., 
of Spokane, Washington. The power house is located at the foot 
of the lower falls of the Spokane river, in the very centre of the 
city of Spokane. The theoretical head on the water-wheels is 
about 71ft. That portion of the plant which furnishes the power 
for the transmission line is composed of two Y-connected 4,000-volt, 
2,250kw., 60 cycle, 800 revs. per min., revolving-field alternators, 
each directly driven from a pair of 404in. special turbines, made by 
the Stilwell-Bierce and Smith Vaile Co., and designed to develop 
4,000 H.P. under 68ft. of effective head. The water is supplied to 
each unit through a steel flume 10ft. in diameter and over 500ft. 
long. The wheels are governed by Lombard governors, with com- 
pensating action modified to meet the demands occasioned by 
kinetic energy of the water moving in the long flumes. These 
governors can be relied upon to keep the speed from rising or 
falling over 3 per cent. from the normal with instantaneous 
eer de of 600kw. at any position of the gates, and will care for 
small changes of load to within one-third of 1 per cent. of normal 
speed. The principal exciter is driven from a separate wheel, which 
is supplied with water from either of the two flumes. An induction 
motor, not yet in operation, is to be connected to the end of the 
exciter shaft opposite the water wheel, and driven from the trans- 
mission leads inside the oil circuit-breakers. It will serve the 
double purpose of governor and insurance against lack of power for 
the exciter if the chute case of the water wheel becomes partially 
chocked up. An indicating wattmeter on the induction motor will 
indicate the choking of the water wheel by showing that the motor 
takes more load. The exciter will then be started and the choked 
wheel cleaned out. 

The plant is designed to furnish three-phase current at 4,000 volts 
for local power and 2,800-volt single-phase current for local lighting 
servicein Spokane. Any lighting feeder can be thrown on either of 
the three legs of the Y-connected generator by means of oil switches 


* Abstract of Paper read before the National Electric Light Association 


of America. 
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and the load on the generators kept balanced. Hand voltage 
regulators are installed on the neutral or grounded side of each 
lighting feeder, the voltage being regulated with the aid of a volt- 
meter compensated for the line loss. The generator, transmission 
line and main city switches are motor controlled. Those on the 
transmission line and city have automatic overload tripping devices. 
The city feeders have automatic oil circuit-breaker switches, hand 
operated. The step-up transformers are 750kw. each and of the 
water-cooled type. They are connected in delta on the 4,000-volt 
side and in Y on the high-tension side, the neutral connection being 
grounded at the power house. The high-tension winding is for 
84,700 volts, taps being brought out for 26,000 volts also, thus 
giving a choice of 60,000 or 45,000 volts line pressure. Two spare 
transformers are installed, and the switching arrangement is such 
that one of the spare ones can be cut in to replace either of the 
three in use without shutting down. The second spare one can be 
connected on any phase by shutting down about one minute. Three 
banks of lightning arresters are installed on the line; one at 
Spokane, one at the end of the line and one about 20 miles from 
the end of the line. 


The main line is 98 miles long to the farthest sub-station, and 
has three short branches at present. Low-tension current is trans- 
mitted about 2 miles farther up the cañon, making the total trans- 
mission just 100 miles. On leaving the power house the line goes 
through the city streets for 34 miles, the poles used being from 40ft. 
to 85ft. long, in order to get above everything that might be inter- 
fered with. Wherever it crosses other lines grounded wires are 
strung over them several feet below the transmission line. Leaving 
the city the line follows a county road for about 24:5 miles till it 
reaches the Cœur d'Alene Indian reservacion. Across this, a distance 
of 24-8 miles, almost all in heavy timber, a private right of way was 
obtained and cleared of all trees and brush. All trees outside the 
right of way, liable in falling to reach the line, were also felled. At 
one point in this portion the line crosses the St. Joseph river, where 
it empties into the Cœur d'Alene lake. The river runs close to a 
bluff on the west, while on the east side there is a marsh and the 
neck of an inlet. At high water several feet of water stand from 
bluff to bluff. To span this would require a span of 3, 300ft., so 
resort was had to setting the poles on & cluster of five piles. The 
centre one being driven about 6ft. lower than the others, a socket 
was formed in which the pole was firmly clamped with heavy iron 
bands. By this means the longest span was reduced to 474ft. across 
the river channel, the wires being far above the smoke-stacks of the 
steamers that navigate the river. No. 0 B. & S. hard-drawn copper 
wire was used here for further security against a wire breaking. A 
row of single piles with a plank walk was placed across the marsh 
under the line for patrolling purposes. Thus far this construction 
has proved most satisfactory. 

Leaving the reservation the line follows up the valley of the Coeur 
d'Alene river and the south fork of the same to the mining region. 
It is largely on private right of way, but follows county roads in 
part and goes through a mixture of swamps and meadows—some- 
times several feet under water—timber-covered mountains, stee 
rocky mountain sides and around rocky cliffs. As far as possible it 
was considered best to avoid proximity to towns, railroad tracks, &c., 
where the youth with a 22-calibre rifle likes to walk and practice 
shooting, for the insulators offer a tempting target to those of a 
mischievous nature. The poles of the present line are set 35f%. from 
the north or westerly side of the 100 foot right of way, leaving room 
for a duplicate line on the other side. The standard pole is 35ft. 
long, of winter-cut cedar, 12in. at the ground line and 8in. at the 
top. They are set 6ft. in the ground. Special lengths are used in 
hollows at bottom of ravines, &c., to avoid making too. great a 
change in the slope of the wires on any one insulator, also at rail- 
road crossings and in villages. The wires are of No. 2 B. & S. 
medium hard-drawn copper, and are placed to form an equilateral 
triangle 42in. on a side. The upper insulator is set on the top of 
the pole, the others at either éd of the cross-arm. A complete set 
of three partial transpositions is made in each section where the 
condition varies in paralleling telegraph, telephone lines, &c., other- 
wise in every mile. A private telephone line is run on the side of 
the poles below the power line, and is transposed every few spans. 
The insulators used are of the double-petticoat type, 13in. size, and 
are mounted on a metal pin. 

The sub-station buildings are of brick. The high-tension wires, 
entering near the top, go directly to knife-disconnecting switches 
set on & gallery, thence to the transformers on the ground floor. 
One transformer of the three-phase type is used. The secondaries 
pass from a transformer to a switchboard carrying oil circuit- 
breakers, recording wattmeters and indicating instruments, thence 
io the consumers’ circuits. Half- voltage taps are taken off the 
transformers for starting the synchronous motors. There are eight 
of these sub-stations, six of which have been in continuous use since 
starting. Besides the above there is a sub-station recently built 
about 11 miles from Spokane, where power is taken from the trans- 
mission line and the voltage stepped down to 23,000 to supply the 
lines of an inter-urban railway 88 miles long. The railway com- 


pany uses the power through rotaries to supply the trolley with 
600-volt direct current. Several miles of long-distance telephone 
line parallel the transmission line at a distance of about 40ft., and 
one of the telephone company’s engineers was much worried, fearing 
trouble with the operation of these lines. Three days after the 
transmission was in operation he asked when the current would be 
turned on, as he wished to notice how much the change was. Upon 
learning that the current was on, he admitted he could not detect it 
in the operation of the telephones. There is very little sound on 
the private telephone line from induction unless one wire becomes 
grounded, when it becomes almost impossible to understand a 
person at the other end. 


A rather peculiar loss of from lft. to 6ft. of head in the draft 
tubes is encountered at the ordinary height of the river. The centre 
of shaft is then about 18ft. above tail water. Not far above the 
intake to the power house the river divides into several channels 
and falls over numerous small dams and cascades (composing the 
** upper falls) about 60ft., reaching this level a few hundred feet 
above the intake. There being no quiet water whatever, consider- 
able quantities of air seem to be taken into the flumes with the 
water, and no doubt are held there under pressure as the water 
flows down the flumes, to be instantly. released upon passing through 
the wheels into the partial vacuum. This, no doubt, explains a 
part of the loss of head. Another peculiar phenomenon is noticed 
every time one of the 4,000-H.». wheels is started, of which the 
writer has found no satisfactory explanation, and would be glad to 
hear one. The following characteristic observations were recorded 
by him :—The pressure at the centre of shaft, according to gauge, 
being noted as 24lb. and the vacuum in draft tubes being zero, the 
gate of the wheel was opened slowly. Full speed was reached in 
about one minute, the gate baing 9 per cent. opened. The vacuum 
was noted as rising rapidly. The speed remained steady for two or 
three minutes and the vacuum increased to 10in. of mercury. Sud- 
denly the wheel slowed down 20 per cent., the vacuum continuing 
to rise to about 18in. of mercury, where it remained practically 
stationary. The wheel continued to run at steady speed and 20 per 
cent. low until the gate was further opened, it requiring 16 per cent. 
gate opening to bring the wheel back to speed. The pressure gauge 
showed a loss not to exceed polb., while the vacuum remained about 
the same. 


The power house being ready before the line was completed, 
77 miles of line were first tested. All switches were closed and the 
generators started slowly from rest. The speed was gradually 
increased, the connections having been made for 60,000 volts 
pressure. The pressure was brought up to 42,000 volts and then 
cut down slowly-io zero without any indications of trouble. Next 
morning the maehine was started again in the same manner, the 
voltage being raised to about 68,000 volts for a short time, and then 
lowered to about 58,000 or 60,000 volts, and held there all day 
while the entire line was patrolled and found to be in a good con- 
dition. Along the line a discharge could be heard at a large 
percentage of the insulators. With 58,000 volts on the line, the 
amperes shown on the generator were 230 in each leg, while the 
wattmeter indicated 25kw. per leg. This would show the charging 
current to be approximately 15 amperes, while, after the step-up 
transformer loss was deducted, the remaining energy lost in the 
line would not be over 10kw. per wire, or a total of less than 30kw. 
In this test only one set of lightning arresters was connected, they 
being at Spokane; each division of the set was composed of 24 
General Electric 2,000-volt double-pole arresters connected in series, 
thus forming 96 spark-gaps from each wire to ground. A steady 
stream of sparks could be noticed through the first few air-gaps. 
These became less frequent as the number of gaps crossed became 
greater, and before reaching half-way down the arresters the sparks 
were no longer visible. The leading current exerted such an 
exciting effect on the generator that the exciter voltage had to be 
reduced to 85 volts and all the generator fields resistance cut in, 
giving an exciting current of about 50 amperes, whereas, with the 
generator half-loaded with non-inductive load, the exciter was run at 
115 volts with the generator rheostat handle in about central position. 

After this test the line was shut down for four days, the trans- 
formers were connected to 45,000 volts line pressure, and the first 
sub-station, 79 miles from Spokane, cut in. The voltage was 
brought up to 48,000 volts, and simultaneous volt readings were 
taken by means of telephone, the voltage being very steady. The 
voltage indicated at the sub-station was a little over 44,000. The 
voltmeters were new, but were not compared ; however, the error 
should not have been 2 per cent. The ampere-meters in Spokane 
on the 4,000-volt side of the transformers indicated 120 amperes, 
giving about 10°5 amperes for charging current at this voltage, 
there having been two more miles of line cut in and also an 
unloaded transtormer and bank of lightning arresters at the sub- 
station since the test at 58,000 volts. During the first test the 
neutral wire was not grounded at the power house, and the floating 
around of the neutral point was plainly noticed on the lightning 
arresters, the sets connected to the three wires showing considerable 
difference, sometimes one being most active and then another, 
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Grounding the neutral wire stopped the greater part of this effect, 
althought a slight varying difference still seemed to exist. As 
induction motors were started, the amperes supplied to the step- 
up transformers decreased until & minimum reading of about 
95 ainperes was reached. The kilowatts were not observed, owing 
to the generator furnishing current to the city as well at this time, 
and the proportion of the total supplied to each could not be 
accurately obtained. After this time, adding inore load increased 
the current, accordingly the minimum current is about 8} amperes 
for 79 miles of the line at 43,000 volts. 

The work was rapidly pushed to completion, and the sub-stations 
were put in operation, each sub-station being put into service as 
soon as the line reached it. The power was cut off only long 
enough to make connections to each piece of new line. Accordingly, 
no opportunity to test the charging current and the kilowatts of 
the complete line was had ; for one could never be sure that all the 
load was off at the various sub-stations. From two of these 
current is supplied for lighting purposes, the towns of Wardner 
and Kellogg being lighted from one. Unity power-factor is 
usually reached with a load of 1,450kw. The current in 
the line is then about 18:5 amperes per mile. Four 300 n.r. 
induction motors, one 240 E.. synchronous motor and several 
induction motors of smaller sizes are in operation on the line. One 
of the 300 H. p. induction motors is supplied from the sub-station at 
the end of the line, and is directly connected to a hoist which is in 
almost constant use. During the first two months this had to be 
run entirely unbalanced. The effect of this hoist upon the regula- 
lation of the line was at first very serious. The motor is a three- 
phase General Electric, built for 514 revs. per min, 2,080 volts and 
60 cycles. When the load on the line was light and this motor was 
started it would throw a heavy inductive current on the line, 
increasing the power-factor instantly, leaving the generator much 
under excited and causing the voltage to drop accordingly. To 
this had to be added a drop of about 1 or 14 per cent., due to 
drop in speed. The speed would be just about recovered when the 
load would come off again, restoring the power-factor and excitation 
to the generator, while the speed would rise about as much as it fell 
on starting the motor, causing the voltage to go slightly above 
normal, Ordinarily, the voltage at Spokane would fall about 
10 or 12 per cent. and rise 2 per cent. from normal, while extreme 
cases were nearly twice as bad. The voltage at the end of the line 
would, in general, vary about 1:6 times as much as it did at the 
power house. This action continuing every two or three minutes, 
needless to say, made the power unsatisfactory for lighting pur- 
poses, while the speed variation of the induction motors was enough 
to bring forth severe complaint where they were used to run milling 
machinery requiring a very constant speed. Even the synchronous 
motor, judging from the attendant's account, would start to fall out 
of step, slip over a few poles, and again get in step, but causing 
much anxiety. After a day or two of this, a man was put in 
constant attendance on the generator rheostat, and the writer went 
to the end of the line to study conditions and see what could be 
done. He found that the motor as then handled took about 
275 kilovolt-amperes for the first point on the controller. The 
. operator would then move the handle rapidly, bringing the kilo. 

volt amperes up to 400 or 500, make the run, and shut off quickly. 
The time of raising the car from the 300-foot level was 25 seconds, 
and from the 600-foot level was 45 seconds. It was noted by com- 
paring recording voltmeter charts that the attendant at the switch- 

oard in Spokane could do little to keep the voltage from falling, 
but would bring it back very quickly. 

When the motor was cut out the voltage would rise nearly as 
much as it had dropped before. However, the general effect was 
much improved. It was found that the controlling rheostat of the 
motor was too small to stand regulating the speed of the motor for 
any considerable time, so, as a temporary makeshift, a resistance 
was made of iron wire and inserted in the circuit between the 
Starting box and the rotor. This had the effect of cutting down 
the kilovolt-amperes taken at the first point to about 175, and the 
operator could then move the controller handle more slowly. The 
first instantaneous drop in voltage was much reduced, and 
the attendant at the power house had a chance to hold the 
voltage nearer normal. With this condition the voltage would 
usually fall at the power house about 6 or 7 per cent., and would 

rise nearly as much above normal. While this gave pretty poor 
lighting service, it did not seriously interfere with the motors. 
This arrangement, however, has the bad feature of running the 
motor at a slower speed, and so doing only the work of a smaller 
motor. This is not serious while operating from shallow shafts, 
but would be unsatisfactory for deeper workings, which will be 
worked in the future. Accordingly, the writer recommends for 
such requirements a rheostat large enough not to overheat when 
running with any part of it in use, the first point to give a current 
nearly as small as that taken by the motor with the rotor open- 
circulted. The second point would increase the current about 
30 per cent., the next 30 more, the remaining ones to give more 
gradual changes. The motor would not start until the third or, if 
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heavily loaded, perhaps the fifth point. The controller handle 
should also have a time relay device, making it necessary to 
consume about three seconds between the first and second points, 
two between the second and third, and one for the next, also a 
smaller time limit for cutting out these points. An emergency 
switch should be provided, so that the operator could cut off the 
current instantly if necessary. This would enable the power house 
to care for the small changes and keep the voltage near its standard 
there, the line-loss being the principal thing left to contend with. 

A large water rheostat was installed at Spokane and used in 
connection with the transmission line, and was found to be of use 
on light loads; but when the power-factor reached 100 per cent. 
it did little good and could be cut out. It was hoped that a voltage 
regulator ordered would be installed in time to record the results 
herewith, but at time of writing the regulator had not arrived. 

A suggestion made, but not tried as yet, is to instal a large 
synchronous motor at the end of the line, with no load except its 
own exciter, and instal one of these regulators to operate on the 
field of this motor. If the line voltage dropped, the regulator 
should strengthen the motor field and throw a leading current on 
the line. If the voltage rose, the field should be weakened to 
throw a lagging current on the line. The objection to using a 
motor installed for other purposes is that the motor would often be 
shut down, and would be largely out of the power company's control. 

It may be of interest to note that while the line has been in 
continuous operation for over seven months, the circuit-breaker has 
been tripped only eight times, excepting when arrangement for a 
short shut-down has been made with all parties interested. Of 
these eight times, two were caused by accidental short-circuits on 
the line made by the company’s workmen; four were short. 
circuits on the secondaries of customers, and were severe enough 
to throw out the secon breaker, the sub-station breaker and 
the power-house breaker at once; the other two were from 
unknown causes. The total time the power has been off because 
of these troubles is 82 minutes. 


STEAM TRIALS ON WILLANS ENGINES. 


On April 6th steam trials were made at the Poplar Vestry 
electricity works (of which Mr. P. N. Hooper is the chief electrical 
engineer) on one of the 500kw. Willans engines recently installed, 
with a view of ascertaining the commercial efficiency of the Willans- 
Mather and Platt steam sets under working conditions. The trials 
were carried out, under the supervision of Mr. P. N. Hooper, by 
representatives of Messrs. Willans and Robinson (Ltd.) and Messrs. 
Mather and Platt, and are of considerable interest at the present 
time as showing the results obtainable with this type of engine 
under working conditions with only a moderate amount of super- 
heat and with a comparatively poor vacuum. It will be noticed 
that, at full load with a vacuum of 25in. in the engine, and with 
25deg. of superheat only, a total steam consumption of 18:64lb. per 
kilowatt was obtained on one trial and 19:521b. of steam per kilowatt 
on a second trial. This means that the mean of the two trials was 
about 191b. of steam per kilowatt, or about 113lb. of steam per indi- 
cated horse-power. These results are good considering the conditions. 
From curves which we have 5 published it is evident that, 
with a higher degree of superheat, the steam consumption would 
have been considerably lower. 

The exhaust steam from the engines was collected and condensed 
in a tank mounted on a weighbridge, which was measured at 
definite periods. The electrical instruments recording the output of 
the dynamo were of the Weston standard type, and were calibrated 
by an independent authority after the tests. The results in the 
tables herewith are corrected to allow for an error in the instru- 
ments, which were found on calibration to be reading rather high. 


Tests of 500kw. Willans-Mather £ Platt set at Poplar. 


Steam press.| zi " 9$ 8 8 5 d Output. 
— FU IL 
3 4 CA 
alae a Asim S| 9 S 4 * 
BEER f Fah. |Fah.| In. 
Full-load conditions} 180 | 165 398 | 25:1] 25 | 260:5| 825:8,672:6,501 
-load ditto 180 | 133 408, | 51:0} 25 2660 653°2) 512-0/381 
-load ditto 180 | 88 402 |72 0| 26 | 272-0 458°2 338-0:252 
| Obtained pounds. 
Guaranteed | 1.5, 9 © 
— Full load. 
| pounds. 2 load. ; load. 
| lst trial. | 2nd trial. 
Water per 1H. r. 1133 | 11:80 121 1246 
Water per E.H.P. | 16 13 90 14:56 15:46 | 16°88 
Water per kw. | és 18-64 19:52 2072 | 22-63 
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On May 14, 1904, similar tests were carried out at the Blackburn 
Corporation electricity works, of which Mr. A. S. Giles is the chief 
electrical engineer. The tests were made with a view of ascertaining 
the commercial efficiency of the 750kw. Willans steam dynamos 
recently installed in conjunction with Messrs. Dick, Kerr & Co.'s 10-pole 
continuous-current machine giving an output of approximately 
1,600 amperes at 500 volts when running at a speed of 180 revs. 
per min. The trial under consideration at the present time was 
made on engine 3,416 by representatives of Messrs. Willans and 
Robinson and Messrs. Dick, Kerr & Co., under the direct super- 
vision of Mr. A. S. Giles. The steam consumption results which 
are given herewith are the mean results of three separate trials. 
Considering the poor vacuum prevailing (22in.) and the moderate 
degree of superheat (112°F.), the results obtained—viz., 18:84 lbs. 
per kilowatt (say, 11:05lbs. per indicated horse-power)—are dis- 
tinctly good. 

The steam consumption was obtained by measuring the water 
into the boilers, the tank used, which belonged to the station, being 
calibrated before the trial against a properly calibrated tank. The 
instruments were of the Weston type, calibrated against standards 
before and after the trial. 


Tests of 750kw. Willans-Dick, Kerr set at Blackburn. 


Steam pressure in boilers, 179-6lb. 
Temperature of steam at boiler pressure, 379°F. 
Ditto at stop valve, 491?F. 

Degrees of superheat, 112°F. 

Vacuum, 22in. 

Mean kw. 775:2 

Water per 1. H. p. 11:05. 

Ditto per k. R. p. 1377. 

Ditto per kw. 18 34. 


THE ACTION OF LIGHTNING STROKES ON 
BUILDINGS.* 


BY KILLINGWORTH HEDGES, M.INST.C.E. 


In a Paper entitled The Protection of Buildings from Light- 
ning,” which was read at the Glasgow meeting of the Association in 
1901, the author mentioned the establishment of the Lightning 
Research committee, organised jointly by the Royal Institute of 
British Architects and the Surveyors’ Institution, who have since 
investigated a very large number of occurrences from the reports 
furnished by their observers. It was decided after the first year to 
confine the committee’s investigations to buildings which were 
fitted with conductors, and, following this course, the reports on 
about 4U protected buildings affected by lightning have been sum- 
marised by a sub-committee, and are having the attention of the 
general committee, who will in due course issue a report. 

The principal causes of the failure of the usual style of lightning 
rod, as fitted on the buildings investigated, appear to be due to the 
following :—(1) Insufficient number of conductor and earth con- 
nections ; (2) the absence of any system of connecting the metallic 
portions of the buildings to the lightning conductor, especially the 
interconnection of the finials, rain-water pipes and gutters. In the 
author’s opinion the frequent damage by side-flash from the con- 
ductors might be lessened by running a horizontal conductor along 
the ridge or along the parapets of all the roofs, somewhat after the 
method which is almost universally adopted in central Europe. 

The lightning strokes may be divided into three classes :—(1) 
Those where the conductor convey a portion of the flash to earth, 
but the side-flash to other unearthed metallic conductors damaged 
the building; the practice of running the conductor round the pro- 
jecting masonry, often taking sharp bends, doubtless facilitated the 
deviation of the current from its direct path to the earth. (2) In 
several observations a metallic roof of large area received the flash, 
consequently became highly charged, and the single conductor failed 
to convey the whole of the stroke, a portion of which took a cir- 
cuitous path—for instance, through a speaking-tube and an electric 
bell wire. (3) A flash struck the building at two points simul- 
taneously, a lightning conductor taking one part of the stroke, but 
damage was caused by the other portion selecting an unprotected 
part of the roof. 

Earth Connections.—With a few exceptions, these had the defect 
common to nearly all earth-plates which are simply buried in the 
ground close to the foundations of a building, and owing to drainage 
800n became dry, consequently are of very high resistance. Architects, 
as a rule, object to sufficiently deep holes being made near a struc- 
ture; consequently, the permanently moist ground is not reached. 
The tubular earth designed by the author does away with this 
objection, and can be kept moist by leading a small tube to the 
nearest rain-water pipe. 


Interconnection with the Metal Work of a Building.— Although 
the utility of the external metal was specially put forward in the 


* Paper read before Section G of the British Association. 


report of the Lightning Rod Conference in 1882, their recom- 
mendation has been apparently disregarded in all the cases under 
review. The Cavendish Laboratory (No. 64) stroke, which was 
fortunately unattended with danger owing to the gas in the gas- 
pipe which formed the path of the current being turned off, would 
have not taken this circuitous path had the leaden roof been con- 
nected to the conductors which ran down the tower only, also to 
the rain-water gutters and pipes, which should have been inter- 
connected at the bottom and properly earthed. Again, at Bedford 
(No. 88) last year, St. Paul's Church was seriously damaged by the 
flash leaving the single conductor on the tower by the water on the 
roof and passing thence to earth by means of the rain-water pipes. 
In this case it 18 interesting to note that the lead pipes were not 
fused, but their round section was changed into an oval one; the 
iron water pipes were broken. This incident and No. 68 (St. 
Pancras Church, Euston) show clearly that the damage was due 
not to direct stroke, but by a portion of the flash leaving the 
main conductor and taking a circuitous path round the unconnected 
metal work outside and inside the buildings. 

Observation No. 2: Kea Church Truro.—The copper sheathing 
of the spire owing to its great capacity, could not discharge through 
the one excellent conductor to earth, consequently the flash divided, 
part going by the conductor and part by the alternative path formed 
by the copper covering of the spire to a rain-water pipe, thence 
sparking through & parapet wall to lead flashing down another pipe, 
and then along a very small copper wire used for training plants, to 
the main conductor. Similar effects were noted in Stoers Light- 
house (No. 54) and Devaar Lighthouse (No. 56), the divided flash in 
the former leaving the conductor for a telephone wire and in the 
latter for a speaking-tube. In these observations the conductors 
may be said to have acted to a certain extent, and if the structures 
had been entirely unprotected the damage would have been greater, 
but by proper attention to the necessities of each case, and increas- 
ing the number of the conductors, the risk would probably be nil, as 
there would be a definite path for the lightning to take. 


Quite the most interesting case is that at Possingworth House 
(No. 67), struck in June aud again in August, 1902, although the 
roof fairly bristled with air terminals, every chimney being pro- 
tected, mostly with its own conductor and earth connection. It is 
probable that on the second occasion the tlash divided, one part 
selecting a chimney stack, which it damaged, bending the air 
terminal to an angle of 45deg., while the other, neglecting the many 
points, fell on an unprotected statue much lower than the chimney 
and went to earth by the iron frame of & conservatory, showing the 
unreliability of a number of independent conductors which should 
have been interconnected by means of a horizontal wire led 
along the ridge. This would, in all probability, prevent any serious 
damage. | 

Sir Oliver Lodge has shown by an interesting experiment that a 
column of hot air is often selected by & flash although a lightning 
rod may be affixed to the side of the chimney. Most of our large 
stacks have & band of metal to which the air terminals are fitted, 
and from these two conductors should be led to earth. The method 
&dopted in Germany appears to be simpler, and consists of a heavy 
iron frame rising to a sufficient height above the stack and continued 
at the apex so as to form an aigrette. "That lightning may prefer 
the smoke issuing from a chimney was shown by the stroke at the 
East London Waterworks, Sunbury, last year, the flash doing some 
damage to the capping before it arrived at the standpipe inside, 
which was a perfect earth, in that it was in direct connection with 
the company's mains. 

The general conclusions arrived at by the author are that there is 
very little advantage in placing isolated rods on an ordinary building 
without it has a high tower. A church, for instance, with a spire 
should have at least two conductors from top to earth. Even 
then, if any other part of the structure happens to be in the path 
of a discharge from a cloud to the ground, the stroke may disregard 
the protected towers or spire and fall on the building, choosing 
some lower point. If the suggestion put forward by Sir Oliver Lodge 
at the Bath meeting in 1888 were more closely followed, and the 
conductors so arranged that they form a protective network over all 
the roofs, a flash would in all probability be received by some portion 
of the system and pass without harm to the ground by one of the 
numerous earths to which the network would be connected. 

The insurance offices appear to disregard the question of adequate 
protection, and are quite content if the single conductor which has 
not prevented serious damage, for instance, to a church is replaced, 
and, moreover, take no ‘steps to have the earth connection tested 
periodically ; also, the few unconnected lightning rods erected on 
our national museums, picture galleries and other public buildings . 
contrast most unfavourably with the more scientific methods 
adopted on the Continent, more especially in Germany, where, in 
some districts, the local authorities hive issued rules fas to 
the erection and testing of lightning conductors, to which the 
various public bodies have to conform, and in some cities house- 
holders are subject to penalties if the system is allowed to get out of 
order. 
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CORRESPONDENCE. 


POWER SUPPLY TO TRAMWAYS IN NORTH 
LONDON. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Your issue of August 19th contains an instalment of 
an article on ** Power Supply to Tramways in North London." 
In dealing with the turbo-alternators you give what appears 
to be an extract of the specification, and also some calculated 
characteristic curves of the 1,000kw. alternators. It seems to 
be of general interest to call attention to the clauses dealing 
with the regulation on unbalanced load, as they contain figures 
Which, from theoretical and practical reasons, are inconsistent, 
and which it ought to be impossible to meet—at least with a 
generator of the given characteristics, The paragraph in 
question reads as follows : — 


With two phases equally and fully loaded and a power-factor unity, the 


third phase being on open circuit, 7 per cent. The difference in voltage 
between one of the loaded phases and the phase on open circuit was not 
to exceed 4 per cent. With one phase loaded, the power-factor being 
unity and the other phases on open circuit, 6 per cent. The difference 
between the loaded phase and the phases on open circuit was not to 
exceed 5 per cent. 

Here it apparently has been overlooked that in a three-phase 
star connected generator, even if the current is in phase with 
the terminal E.M.F., it will necessarily be lagging in regard to 
one phase of the winding and leading in regard to the other, 
and, consequently, its effect on the voltage will be such as to 
cause a drop in the first and a rise in the second phase, and 
thus produce a difference in voltage between the various 
phases which very often is even larger than the regulation on 
balanced load ; beaides, all three voltages will be different, and, 
therefore, each phase has its own regula- 1 
tion. Of course, in a star- connected gene- ^ 
rator it is impossible to load only one phase &, 
of the generator, as any load between two : 3 
terminals will affect two phases of the 
generator, and any load on two phases 
outside of the machine will affect all three 
phases of the generator. It is extremely 
difficult to predict to any degree of m 
accuracy the resultant voltages under the specified conditions, 
as the higher harmonics-—specially the third—superimpose 
effects which cannot readily be predetermined. 

To illustrate the aforcsaid I am giving corresponding values 
D Ded in test on a 200kw. three-phase generator for 2,300 
volts. l 


Balanced Load. 


Full load. No load Regulation. 

E, = 2, 800) 2415. 5 per cent. 

E, = 2,800  J ........ 2,415 ^) Jockaxs b a 

E, = 2,300 — ........ 2,415 . uses 5 js 

Unbalanced Load. Load between phases 1 and 2. 

Full load. No load. Regulation. 

E, = 2,00  ........ 2490 —8 5} per cent. 

E, = 2, 22000 „ 9 no 

E, = 2,650 — ........ 2,4200 81 „ (drop) 
Unbalanced Load. Load between phases 1 and 2 and 1 and 8. 

Full load. No load. Regulation. 

E, = 2, 050 2,100 — ........ 17 per cent. 
a Q2, 3700 2,400 — ........ 1 j 

Ez = 2,800 ........ 2,400  ......... 43 „ 


As the generator on which the above tests were taken showed 
even a better regulation on balanced load than the turbo- 
alternator referred to above, it seems difficult to see how these 
machines can come anywhere near the specification. It would 
sind be of interest to know what the actual tests will 
show. ` 

Incidentally, I may refer to an apparent error in the article 
referred to. Here the regulation from no load to full load on 
85 per cent. power-factor is given as 18 per cent., while the 
characteristic curves show about 30 per cent. I suppose it 
was meant to refer to regulation from full load to no load, 
which, however, according to the characteristic curves, should 
also come out larger than 18 per cent.—Y ours, &c., 


Rugby, Aug. 24. H. S. MEYER, 


MR. BALFOUR' S ADDRESS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin : In the presidential address delivered by the Right 
Hon, A. J. Balfour at the seventy-fourth meeting of the British 
Association I find the following sentence :— 

Whether this vehement sentiment in favour of a simple universe has 
any theoretical justification I will not venture to pronounce. 

This sentiment really has a justification in the unconscious 
labour of our intellect. In dealing with physics our intellect 
meets reasons in favour of the unity of matter, and more or less 
unconsciously stores them in our brain or memory. These 
unconsciously-stored reasons are strong enough to produce 
satisfaction over any attempt to unify physical nature. 

Further I read :— 

The point to which I desire to call attention is not to be sought in the 
great divergence between matter as thus conceived by the physicist and 
matter as the ordinary man supposes himself to know it, between matter 
as it is perceived and matter as it really is, but to the fact that the first 
of these two quite inconsistent views is wholly based on the second. 

There I see only two different more or less perfect ways of 
conceiving matter. The difference is similar to that between 
the conception of matter formed by a blind creature and that 
formed by one who sees, or between perceiving matter by 
means of seeing it with a simple eye and an eye armed with 
a microscope. The first step towards more perfect perception 
of matter was the use of the microscope. The further step 
was the division of matter into molecules and atoms. The third 
step, the division of atoms into monads moving in ether. The 
fourth step, let the monads be a modification (knots) of 
ether. What is ether ? 

Let ether be a medium inextensible, incompressible, and con- 
tinuous. What have we herewith explained altogether? We 
have only changed the question, What is matter!“ for the 
question, What is this medium?” From the aforesaid lines we 
see that not only * down to five years ago our race has, without 
exception, lived and died in a world of illusions,” but that our 
race will still further, and I suppose for ever and ever, live and 
die in the same world of illusions, only that these illusions will 
be of a different kind. — Yours, &c., JOSEF DONAT. 


Brno (Briinn), Aug. 25. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


A lecturer and demonstrator in physics is required at University 
College, Nottingham. Commencing salary £180, rising by incre- 
ments to £180 per annum. Applications (on forms to be supplied 
by the registrar) by Sept. 20. See advertisement. 


Loughborough Electricity committee require a shift engineer 
and also a good fitter-driver for their electricity works. Applica- 
tions to the town clerk (Mr. Harry Perkins), Town Hall, Lough- 
borough, by 2 p.m. Sept. 9. See also advertisements. 


A firm of engineers and machinery importers in India require a 
qualified engineer to take charge of, travel and push their electrical 
departinent. See advertisement. 


Applications are invited for the position of lecturer in electrical 
engineering in the University of Sydney. Salary £500 per annum, 
with permission to carry on certain consulting practice subject to 
approval of Senate. Further particulars from the Acting Agent- 
General for New South Wales, 9, Victoria-street, London, S.W., to 
whom applications by Sept. 10. 


Willesden District Council are prepared to receive applications for 
the position of resident electrical engineer, to take charge of the 
distribution of electricity within the district. Salary £250 per 
annum. Particulars and forms of application from the consulting 
engineer (Mr. E. T. Ruthven-Murray), electricity office, Salusbury- 
road, Kilburn, London, N.W., to whom applications by Sept. 17. 


The Electric Supply committee of St. Marylebone (London) 
Borough Council invite applications for the position of resident 
engineer and manager of their electricity undertaking. Salary 
£600 per annum. Applications to the town clerk (Mr. James 
Wilson), Town Hall, Marylebone-lane, London, W., by Sept. 5. 


The Council of the Durham College of Science are ready to receive 
applications for the Principalship. Salary £1,000 per annum. Appli- 


cations to secretary by Sept. 30. 
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The committee of the City and Guilds of London Institute are 
about to appoint a professor of Mechanical Engineering and Applied 
Mathematics at Finsbury Technical College. Salary £600 per 
annum. Applications to the hon. sec., Gresham College, London, 
E.C., by Sept. 15. 


The Joint Committee of Management of Clonmel (Ireland) 
Asylum require an electrical engineer to report upon electric 
lighting. Fee not to exceed 10 guineas. Applications to resident 
medical superintendent by Sept. 7. 

Assistant lecturers in physics and mathematics (salary £18) each) 
are required at the Hartley University College, Southamption. 
Applications to Principal by Sept. 10. 

An assistant science master is required at the Limerick municipal 
technical schools. Salary £150. Applications to principal by Sept. 5. 


Mr. R. H. Wilkinson, manager of the Oldham Corporation tram- 
ways, has been appointed to a similar position at Huddersfield, in 
succession to Mr. H. N. Thomas, at a salary of £350 per annum. 

Mr. Andrew Nance, manager of the Belfast Street Tramways Co., 
has been appointed manager of Belfast Corporation tramways. 


EDUCATIONAL NOTICES. 


Birkbeck College, London.—The new session begins on Monday, 
Oct. 3. There are day and evening classes and systematic courses 
of instruetion (lectures and laboratory) for the degrees of Science 
and Engineering of the University of London. Further information 
can be obtained from the Principal. 


Durham Oollege of Science (Newcastle-on-Tgne).—Courses 
&re provided at this college for students proceeding to the degrees 
in Science or Letters or the diploma in the Theory and Practice of 
Teaching, and special facilities are offered for the study of agri- 
culture, chemistry, mining, engineering and naval architecture. 
Matriculation and exhibition examinations begin Sept. 26, and 
lectures Oct. 4. Prospectuses from the secretary. 


Glasgow and West of Scotland Technicil College —The next 
session begins on Sept. 27. The diploma of the college is granted 
in civil, mechanical and electrical engineering, mining, naval archi- 
tecture, chemistry, metallurgy, mathematics and physics, and archi- 
tecture. The courses of study usually extend over three sessions, 
and special courses for individual students are arranged as required. 
The laboratories in the departments of physics, chemistry, metal- 
lurgy, mechanical and electrical engineering are equipped with the 
most approved apparatus. The preliminary examination of candi- 
dates for the diploma begins on Sept. 19. Prospectuses from the 
secretary, 38, Bath-street, Glasgow. 


Northampton Institute.—Full day courses in the theory and 
practice of mechanical, electrical and horological engineering will 
commence on Oct. 3. Entrance examination, Sept. 28 and 29. The 
courses for mechanical and electrical engineering include periods 
spent in commercial workshops and extend over four years. 
Students also prepare for the degree of B Sc. in engineering at the 
University of London. Particulars as to fees, &c., can be obtained 
at the Institute, St. John Street-road, London, E.C., or on applica- 
tion to the principal (Dr. R. Mullineux Walmsley). The evening 
technical classes in all branches of electrical and mechanical engi- 
neering commence Sept 26. "There are well equipped laboratories 
for all kinds of electrical testing. 


Victoria University of Manchester.--The session commences 
on Oct.4. Complete theoretical and practical training is given in 
this university to students preparing for responsible positions in 
electrical works, and a certificate is granted on the successful com- 
pletion of the course, which extends over three years. Suitably 
1 agli students are, however, admitted for shorter courses. The 

ohn Hopkinson Electrotechnical laboratory is fitted up with power- 
ful modern machinery. Prospectuses from the Registrar. 


College Calendara.—The calendar of the Glasgow and West of 
Scotland Technical College for the 1904-5 session (which com. 
mences on the 27th inst.) contains very full particulars of the courses 
of instruction, together with the fees payable, lists of the professors 
and teaching staff, bursaries (including the Sir John Pender gold 
medal), scholarships, examinations, &c. There are both day and 
evening classes, and the diploma of the College is granted in civil, 
mechanical and electrical engineering, mathematics and physics, 
mining, metallurgy, chemistry and naval architecture. There are 
well-equipped engineering laboratories for practical and special 
research work. Students holding the College diploma may be 
admitted to the examinations for degrees in science in engineering 
in Glasgow University, and the regulations for these examinations 
are set out in full. Copies of the calendar may be obtained from 
the College, price 1s. 

We have received the calendar of the Durham College of Science 
for the year 1904-5 session, which contains particulars of the courses 
of instruction, fees, exhibitions, scholarships, examinations, &c. 
Students in electrical, civil or mechanical engineering, mining or 


metallurgy may, after following & prescribed course extending over 
three years, and passing the several examinations, proceed to the 
degree of B.Sc. There are well equipped laboratories, and all classes 
(day and evening) are open to both sexes. The catalogue is pub- 
lished by Andrew Reid & Co., Newcastle-on-Tyne. Price 1s., post 
free 1s. 4d. 

Tuition by Correspondence.— Electrical and mechanical engi- 
neering is taught by correspondence by Prof. A. Jamieson, M.Inst.C.E. 
Kelvinside, Glasgow, and students are prepared for examinations and 
situations. 


Aberdeen.—The revenue of the electricity department for the 
year ended July 31 was £38,209. 12s. 6d. 

This sum includes £24,894. 18s. 9d. from private lighting, £2,782. 78. 2d. 
for publie lighting, £9,617. 198. 8d. for traction and £109. 6s. 5d. from 
the Suburban Tramway Co. Expenditure was £17,135. 17s. 4d., leaving 
a balance of £21,073. 15s. 2d. Interest required £7,398. £6,319. 13s. 11d. 
was applied to depreciation, £4,003 to sinking fund and a surplus of 
£3,631. 5s. 2d. was carried toreserve. Capital expenditure to July 31 was 
£220,742. 178. 11d., after writing off £25,138. 13s. 11d. for depreciation. 

The charge for current for private hghting has been reduced 
to 6d. per unit for the firet hour and 14d. after. 


Alsace-Lorraine.—It is stated that a Belgian company has 
obtained a concession, in accordance with an understanding between 
the French and German Governments, to construct an electric rail- 
way from Moyeuvre la Grande to Joeuf and Homecourt. 


Barkiug.— The capital expended upon the Council's electricity 
undertaking at March 81 was £45,324. 4s. 6d., an increase of 
£4,876. 6s. 8d. for the year. 

The total receipts were £6,919. 9s. including £4,103. 193. 3d. from sale 
of current for private lighting and £2,443 from public lighting. Expenses 
were £4,019. 1s. 6d., including cost of generation (£2,492. 3s. 7d.), dis- 
tribution (£177. 78. 10d.), public lighting (£602. 3s. 8d.) and management 

£505. 58. 10.). Gross profit was £2,900. 78. 6d. After paying interest 
£1,371. 13s. 3d.) and sinking fund instalments (£1,487. 3s. 6d.), &c., the 
net profit was £26. 88. 42d. The estimated profit for the year was £200, 
but the chief electrical engineer (Mr. A. Hugh Seabrook) explains that the 
diminution is mainly due to the bulk of their loans having been taken 
up on the instalment system of repayment. If these had been taken up 
on the annuity principle,the capital repayments would have been £200 less. 

In connection with the surcharge made by the district auditor 
(Mr. Dolby) at the audit for the year to March 31, 1908, of sums 
amounting to £2,223. 6s. 8d. (representing the loss to the general 
district rate account occasioned by the failure of the Council to pro- 
vide for the deficiency of income on their electric lighting under- 
taking as required by the Barking Electric Lighting Order), the Local 
Government Board have (as stated in our issue of Aug. 12) allowed 
the appeal of the members of Council affected. The Board state 
that they— vy. 

Are empowered by sec. 4 of the Poor Law Audit Act, 1848, as applied 
by sec. 247 (8) of the Public Health Act, 1875, and sec. 53 (2) of the Local 
Government Act, 1894, to determine any appeal that may be made to 
them against any surcharge made by a district auditor in the accounts of 
a district council, according to the merits of the case. The Board have 
taken into consideration the facts of the present case, and have decided 
to deal with the matter upon the merits in the exercise of their power 
under the above-mentioned enactment. The Board accordingty decide 
that the surcharge should be discharged and hereby discharge the same. 


Barnsley.—An inquiry will be held here to-day into the applica- 
tion of the Council to borrow £6,868 for electric lighting extensions. 

On the recommendation of the Electricity and Lighting com- 
mittee it has been decided to supply incandescent lamps from the 
electricity works at cost price. 


Barton (Lancs.)—The Council have declined to consent to the 
proposed application of the Lancashire Electric Power Co. fora 
provisional order. 

Buenos Ayres.—The Anglo-Argentine Tramways Co. having 
acquired the undertaking of the City of Buenos Ayres Tramways 
Co. have let the contract for the electrical equipment of the lines 
to the Allgemeine Elektricitäts Gesellschaft, Berlin. 

Costa Rica.— The San José Electric Light & Traction Co. are 
engaged in supplying current for lighting in San José and are also 
owners of the tramway service in that city. The company have 
acquired an important water-power source called El Brazil, with a 
view of extending the company's operations to the outlying districts 
of San José. 

The public lighting of Limon is now almost entirely effected by 
electricity, both incandescents and arcs being employed. The 
extensive wharves are also lighted electrically. 

The United Fruit Co. are engaged in important commercial 
operations along the coast of Costa Rica, especially in connection 
with the shipments of bananas. The company has established a 
wireless telegraph service on the De Forest system at Limon in con- 
junction with their station at Bocas del Toro, 60 miles distant. 

Customs Decisions.—It is notified that the increase to 15 per 
cent. ad val. of the duty upon all electric dynamos, motors, trans- 
formers and engines, or parts thereof, imported into Sweden, came 
into effect on May 16 last. 
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Derby.—Last week the contractors for the municipal electric 
tramways (Messrs. J. G. White & Co.) entertained the members of 
the Tramways committee, their wives and several of the leading 
Corporation officials. 

The mayoress (Mrs. Boam) and Mrs. Duesbury were presented 
by the contractors with silver flower vases. 

Mr. A. N. Connetr occupied the chair, and Mr. G. Balfour was vice- 
chairman. After the loyal toasts, Mr. Connett proposed “The Derby 
Corporation Tramways Committee," and, on behalf of the contractors, 
disclaimed responsibility for the delay in the completion of the works, 
which was due to several unforeseen circumstances, including the deter- 
mination of the Corporation to have Engish rails after having first 
agreed to the use of Belgian rails. 

Ald. F. Dugssory, J.P. (chairman of the Tramways committee), who 
replied, thought the contractors had executed their contract very well. 
He also paid a tribute to the watchfulness of the borough surveyor 
(Mr. J. Ward). 

The official inspection of additional tramway routes, which are 
ready for opening, will take place on Tuesday. 


Durham.—A conference of public authorities and others interested 
in the proposed scheme of electricity supply for the county will be 
held at the Miners’ Hall, Durham, on 10th inst. 


Electric Driving.—At the meeting of John Abbot & Co. (Ltd.), 
Gateshead, on Tuesday, the chairman (Mr. L. W. Adamson) said 
electric power plant had been put in for driving a portion of their 
works. He considered electrification was a step in the right direction. 

Electric driving has also been adopted at the works of James 
Oakes & Co., Alfreton. The generating plant consists of a con- 
tinuous-current dynamo (giving current at 220 volts) coupled direct 
to Belliss engine and a Babcock- Wilcox boiler, capable of evapora- 
ting 10,0001b. of water per hour. 


Fatality.—An inquest was held at Liverpool on Wednesday into 
the death ot a child caused by an electric tramcar on Monday evening. 

It appeared that deceased, when crossing the road, fell across the 
metals, and the driver of an approaching car had not time to bring his 
vehicle to & standstill before striking the boy, who was pushed along 
about 3yds. The boy, whose leg was caught underneath the guard, was 
recovered by raising the car with planks and blocks. The car was going 
at a speed of 4 to 5 miles an hour. After extrication the boy died the 
same night from shock. The general manager of the tramways (Mr. C. R. 
Bellamy) said the liberation of the child should have been accomplished 
by splitting the board of the car with the crowbar carried by every car. 
That was the first accident of the kind which had occurred since 1901. In 
regard to the suggested provision of & jack to each car, he had seen 
serious accidents happen in jacking up a heavy weight such as a car, even 
when operated by experienced men. He would suggest the advisability in 
future of fixing the guard in such & way that it might easily be removed 
with a spanner. A verdict of accidental death was returned. 


Faversham.— In the report by the consulting engineers (Messrs. 
Talbot & Stevenson) the approximate cost of street lighting is put 
at £17. 15s. per arc lamp per annum, and £5. 10a. for each Nernst 
lamp. The estimate for the half-year ended March 31 next shows 
total expenses, including interest and sinking fund £964. 8s. 4d., 
estimated receipts £521. 8s. 4d. 

Fires.—A small fire occurred on 25th ult. at the works of J. J. 
Statter & Co., Birmingham. "The damage done was slight and was 
covered by insurance. 

A fire broke out on Wednesday in the store rooms of the National 
Telephone Co. at Willersley-street, Nottingham. Considerable 
damage was done. 

Fleetwood.-—Mr. T. L. Miller, who has been appointed electrical 
inspector under the Fleetwood Electric Lighting Order, in succes- 
sion to Mr. C. H. Wordingham, has prepared a report for the Electric 
Lighting sub-committee on the electric lighting of certain thorough- 
fares. ‘The Council offer to guarantee payment of interest at 4 per 
cent, per annum for three years upon the capital outlay by the local 
electric lighting company in laying cables, erecting lamps, &c. 

Heckmondwike.—In consequence of disagreement between the 
Yorkshire (Woollen District) Electric Tramways and the District 
Council as to to the price to be paid by the company to the Council 
for current, the Hightown and Batley cars no longer enter Heck: 
mondwike, stopping at the boundary. 


Heston and Isleworth.—The Council offer to supply electric 
current for lighting at 5d. per unit, subject to discounts ranging 
from 5 to 20 per cent., according to consumption. For power the 
charge will be 3d. per unit up. to 750 units per quarter and 2d. 
beyond this amount. The Council have adopted a system of wiring 
premises on the free " wiring system, and in this case the charge 
will be 5}d. per unit. The Council offer owners of houses which 
they do not themselves occupy to wire and fit up their premises on 
the instalment system. 

Heywood.—The tramway deadlock continues. A conference 
was held on Wednesday between representatives of the Tramways 
committees of Heywood, Bury and Rochdale, when the amended 
proposals made by Bury and Rochdale for working the tramways in 


Heywood were considered. Heywood suggested a 21-year lease of 


the lines, while the neighbouring corporations asked for a 30-year 


lease. 
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The latter authorities now suggest a 21 years’ lease, and 
offer to construct and maintdin the track and at the end of the 


term hand it over in ean condition to Heywood. The question of 
u 


which authority should supply electric power was also argued. A 
further conference will be held to discuss the matter. 

Holyhead.—Sept. 14 has been provisionally fixed for the inaugu- 
ration of electricity supply. 

Huddersfield.—On Monday the Tramways committee passed a 
vote of thanks for his services to the manager of the Corporation 
tramways (Mr. H. N. Thomas), who has been appointed manager 
of the Durban (Natal) tramways The mayor (Ald. Inman), who 
conveyed the vote of thanks to Mr. Thomas, also presented him 
with a piece of plate. 


Import Duties on Trade Oatalogues, Price Lists, &c.— The 
London Chamber of Commerce have for some time past been in 
communication with representatives of the Commonwealth of 
Australia, with the Government of India and the Canadian Govern- 
ment relative to the levying of duty upon price lists and catalogues 
sent to Australasia, India and Canada. The Government of India 
considerable it desirable to afford all possible facilities for the 
development of trade, and have issued instructions that all trade 
catalogues and circulars imported into India by packet, book or 
parcel post shall in future be admitted free of duty. Canada has 
decided that bona fide trade catalogues and price lists of goods for 
wholesale, not exceeding three to one person, shall be admitted into 
Canada without payment of Customs duties. Australasia, on the 
other hand, it 1s to. be regretted, have not favourably considered the 
Chamber of Commerce proposals. It is officially stated that the 
primary object of the duty is not for the purpose of revenue, but for 
the encouragement of local printing, and that, therefore, the Com- 
monwealth Government has no present intention of altering the 
law, which provides for the payment of a duty of 8d. per lb. upon 
such catalogues and price lists entering the States of the Common- 
wealth after Aug. 1, 1904. 

Inner Temple.—The Library is to be wired for the electric light, 
and is to be closed from Sept. 5 until Oct. 1 inclusive. 


Leeds.—The Lighting committee have decided to light all the 
tramway routes within a mile of the junction of Briggate and Boar- 
lane by arc lamps. 


Light Railways.—The Board of Trade have confirmed the 
Axminster and Lyme Regis Light Railway (Further Capital Powers) 
Order. 

The Blackpool and Fylde Light Railway (Change of Name, &e.) 
Order has been submitted to the Board for confirmation. 

The Snowdon and Bettws-y-Coed Light Railway Order has been 
submitted to the Board of Trade for confirmation. 

Llanwrtyd Wells.— Mr. Penry Lloyd proposes to form a small 
company for erecting a turbine-driven electricity station for supply- 
ing current for lighting the village and for working a proposed 


electric tramway between the village and Wells, a distance of about 
half a mile. 


London Oounty Council Tramways.—The road-widening work 
on the projected Brockley-Forest Hill electric tramway route was 
begun on Monday, and active preparations for the construction of 
the Camberwell Green-Lordship-lane (Dulwich) line will be com- 
menced shortly. 


Llanel]ly.— The Board of Trade have been inquiring as to the 
steps taken to carry out the provisions of the Llanelly Electric Light- 
ing Order, 1891, and the matter, as well as the dispute with the 
British Insulated & Helsby Cables (Ltd.) as to the transfer of the 
order, were discussed by the Council in committee last week. 
The company have, it will be remembered, appealed against the 
judgment in the action brought by the Llanelly Tramway Co. 
against themselves and the Llanelly & District Electric Traction Co. 

Llantrisant.—The Council will not oppose the application of Mr. 
G. Vaughan Fowler for a provisional electric lighting order. 


Lucknow (India).—Messrs. Kincaid & Co. have accepted the 
conditions of the Municipal Board for the electric lighting concession. 

Madrid.—The Sociedad Tranvia del Este has submitted to the 
authorities an application for a concession for the working of certain 
lines of tramway in Madrid by electricity. "The lines are intended 
as an extension of the existing railway system. 


Maidstone.—The annual report of the borough electrical engineer 
(Mr. E. E. Hoadley) states that 

The total capital expended during 1903 was £54,070. 8s. 8d., compared 
with £45,241. 15s. 11d. in the preceding 15 months. The revenue was 
£6,288. 4s. (includmg £5,961. 2s. 8d. for private and public lighting) 
against £4,661. 14s. 6d. for the previous 15 months, an increase of 
£1,256. 12s. 9d. "Total costs were £3,779. 19s. 4d., leaving & gross profit 
of £2,508. 4s. 8d. (equal to a dividend of just over 5 per cent.), against 
£1,472. 6s. 4d., or a dividend of 34 per cent. Interest required 
£1,619. 5s. 11d. and sinking fund instalment £2,028. 6s. 5d., making the 
deficiency £1,275. 0s. 10d., against £3,162. 16s. 11d. Total works costs 
(inclusive of interest and principal) had been £8,563. 4s. 10d., or 
£368. 16s. 9d. more than the amount last year. The number of units 
sold was 474, 723, against 305,688, and the number of 8 c.p. lamps con- 
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nected 27,327, against 22,503. The number of consumers had risen from 
224 to 331. The works costs were 1:695d. per unit, against 2-428d. The 
demand for current, especially for power, is increasing in a satisfactory 
manner. Last year 124,273 units were supplied for power, or 21:6 per 
cent. of the total output, against 8:6 per cent. in the previous year. 

The report was presented to and adopted by the Council last week. 

The chairman of the Electricity committee (Mr. E. Vaughan) said that 
although they had only completed their second year of working, he had 
hoped their profit would have been enough to meet the charges for interest 
and repayment of principal, but they still had a deficiency of £1,275. 
He thought they should be allowed three years before commencing repay- 
ment of principal. 

Manchester.—The Tramways department have introduced a 
system of payment of fares by tokens. Some are of the value of 
a penny and others of a halfpenny, the former coloured red and the 
latter blue. 


Municipal Tramways Association.—The annual conference of 
this Association will take place at Liverpool between the 27th and 
29th inst. 


Municipal Tramways Football League.—On Wednesday a 
meeting was held at Liverpool of some of the leading officials of 
North country municipal tramway systems, and it was decided to 
form a football league. 

Mr. C. R. Bellamy (Liverpool) presided, and among those present were 
Messrs, C. W. Mallins (Liverpool), W. Wyld (Birkenhead), C. Trotter 
(Sheffield), J. Mason ios J. Downes, J. Hatton and J. Woods 
(Wigan), J. Green (Wallasey), J. T. Anderson (Birkenhead), J. Tomlinson 
(Southport), E. S. Llewellyn (Liverpool) and W. R. Meikle, hon. sec. and 
treasurer. It was decided to provide a silver challenge shield for com- 
petition, and also medals, A list of fixtures was also arranged for the 
coming 8eason. 

Preston.— There was a temporary failure of electricity supply on 
Thursday evening last week. 

Radcliffe.—The market hall was lighted electrically on the 28th 
ult. There are 100 25 c.p. incandescent lamps in groups of five. 


Rangoon.—A concession for the erection of electricity works has 
been granted to a local firm, Messrs. Darwood & Co. 


Sa)ford.—In the annual report of the general manager of the 
Corporation tramways (Mr. E. Hatton) it is stated that the total 
length of tramways now worked by the Corporation is 594 miles 
(single track). 

All the 150 tramcars are provided with life-guards of the gate and cradle 
type. There are 100 double-deck single-truck and 50 double-deck bogie 
cars, all with staircases of the reversed type. Successful experiments 
have been made during the year with outer-deck coverings, and, 20 single- 
truck cars have been provided with covers. It is proposed to increase 
the number of cars, as the present stock is insufficient to meet traffic 
requirements. The number of passengers carried was 36,956,405, an 
increase of 8,805,730 compared with the preceding year. The receipts 
were £198,422. 7s. 6d., against £144,486. 2s. 6d. The gross profit was 
£60,106. 14s, 11d., plus £242. 28. 9d. for interest on investments. This 
sum has been dealt with as follows:—Payment to local authorities for 
running powers, &c., £10,903. 4s. 5d., interest and sinking fund charges 
£34,005. 14s. 2d., relief of rates £12,000, reserve and renewals fund 
£3,449. 198. 1d. 

Sheffield.— Some stallholders in the Sheaf Market complain that 
the fine dust emitted from the chimney of the eleetricity works 
seriously damages their goods, and one stallholder has commenced 
proceedings in the local county court for the recovery of £2. 10s. 
for damage alleged to have been caused by this means. 

South Africa.— The “ British and South African Export Gazette " 
States that 

It has been found that road construction work is necessary in connec- 
tion with the Johannesburg electric tramway project which will entail an 
additional expenditure of £145,000. 

A beginning has been made of the construction work of the extension 
of the East London electric tramways, for which the. cars and material 
were obtained some time ago. 

The King Electric Power Co,, King William's Town, have acquired land 
for extending their electricity works. 

Negotiations are proceeding for & supply of electricity in bulk by the 
De Beers Co. for lighting Beaconsfield, a suburb of Kimberley. The 
local authority require that the charge for current shall be the same as 
that paid by Kimberley Council to the same company (6d. per unit). 

Gibson Bros., owners of the Kimberley-Beaconsfield tramway, have 
received a 10 years’ extension of their concession and authority to con- 
vert their line to electric traction on the overhead system, and to extend 
it to Alexandersfontein, about 4 miles beyond their present terminus. 
Current is to be taken from the De Beers Co. 

Although the European population of Lourenco Marques is only about 
5,000, the traffic receipts on the Delagoa Bay Development Co.'s short 
electric tramway at that place were £1,005 in July. It has been decided 
to extend the line to Marracuene. About 15 miles of streets in Lourenco 
Marques are lighted electrically. 

The borough electrical engineer of Durban (Mr. John Roberts) has 
recently been in England negotiating for the supply of additional elec. 
trical plant which the Corporation have found necessary. There is a 
brisk demand for current for power, and recently orders for 1024 H P. in 
motors were received. 

The members of the Potchefstroom Town Council are agreed upon the 
desirability of acquiring and extending the undertaking of the Potchef- 
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stroom Electric Light & Power Co. Efforts are being made to raise a 
loan for the purpose. . 

Mr. W. Oliver, M. Inst. C. E., and Mr. E. G. Clifford Jones, M. I. E. E,, of 
Cape Town, have been appointed consulting engineers in connection with 
the Umtata combined electricity and water supply scheme. It is pro- 
posed to utilise the power of the falls on the Umtata river 34 miles from 
the town for the generation of electric energy to be used during the day 
for pumping and at night for lighting. 

At a recent public meeting of Cape Town ratepayers, the whole of the 
projects for which the Corporation propose t» raise £2,000,000 (including 
£100,000 for electricity supply) were disapproved. It is expected, how- 
ever, that a poll about to be taken will result in approval of the Council’s 
proposals. 

Stockton-on-Tees.—The income of the electricity department 
from the sale of current for the past year was £5,331. 8s. 4d., an 
increase of £441. 8s. 5d., over the previous year. Expenses were 
£3,149. 4s. 3d., leaving a gross profit of £2,320. G: 5d. Interest and 
redemption of capital required £3,227. 14s. 1d., leaving a deficit of 
£957. 18s. 8d. Capital expenditure for the year was £2,176. 12s. 8d., 
bringing the total to £49,856. 8s. 7d. 


Stourbridge.—The Council have referred back a recommendation 
of the Electric Powers committee to obtain a provisional order for 
Pedmore, Hagley, Clent and Belbroughton. 


Thanet.—The Isle of Thanet Electric Tramways & Lighting 
Co. have adopted a uniform rate of 5d. per unit for electric current, 
instead of the maximum demand system (6d. for first hour and 3d. 
after) hitherto in use. 


Tiverton.—An inquiry was held here last week into the apphca- 
tion of the Council to borrow £13,000 for electricity works. 

The town clerk (Mr. Marshall Hole) said it had originally been proposed 
to use water-power for generating current, but owing to difficulties raised 
by the Fisheries Department of the Board of Trade the scheme had been 
&bandoned. Eventually an agreement was entered into with Messrs. 
Frank Suter & Co. for erecting and maintaining the works. 

The consulting engineer (Mr. J. Enright) supplied technical details. 

There was some opposition by ratepayers. 


Transvaal Imporis.— The value of electric cables, wires and 
fittings imported into the Transvaal during the five months ended 
May 81 last was £33,000, compared with £27,000 for the cor. 
responding period of 1903. Tramway material stands for £34,000 
only, compared with £44,000. 


Wellngborough.—Plans and estimates are being prepared for 
the proposed application for sanction to a loan for electric lighting, 


West Ham.—The capital expenditure of the electricity depart- 
ment at March 81 was £268,511.9s. 5d., an increase of £83,342.6s 1d. 
during the year. 

The total income for the year was £30,363. 18s. 4d., including 
£3,096. 8s. 11d. for public lighting, £25,000. 12s. 4d. for private lighting, 
£1,514. 8s. 7d. for power, £210. Os. 10d. for traction, £246. 4s. 7d. for 
lighting artizan's dwellings, 272, 17s. 10d. for interest on hire-purchase 
of wiring installations and motors, £110. 8s. 6d. for hire of motors, and 
£103. 1s. 7d. for supervising wiring and fitting work for various depart- 
ments. The expenditure of £20,547. 28. 3d. comprised £14,314. 15s. 6d. 
for cost of generation, £1,293. 15s, 8d. for distribution, £852. 6s. 10d. for 
public lamp maintenance, £616. 3s. 4d. for rent, rates and taxes, and 
£2,164. 6s. 6d. for establishment charges and management. The gross 
profit (£9,186. 16s. 1d.) was applied in payment of interest on mortgage 
loans (£2,608. 168. 5d.) on bank overdraft (£2,019. 12s. 4d.), repayment of 
loans (£3,168. 6s. 9d.), first half-year’s contribution to consolidated loans 
fund for redemption and extinction of Corporation stock (£1,807. 14s. 9d.), 
and interest. (£4,045. 4s. 2d.). The net deficiency for the year was 
£3,788. 6s. 10d., but the unappropriated balance from 1903 reduces this 
figure to £2,098. 18s. 11d. 


Whitehaven.—The Harbour Commissioners, who have adopted 
electric lighting at the harbour and docks, are taking electric energy 
from the Corporation. 


Wimbledon.—The following revised scale of charges, which will 
come into force on Oct. 1, has been adopted by the Council :— 

For private lighting (including all religious and charitable institu- 
tions, &c.), up to 400 units per quarter, 44d. per unit; 400 to 800 
units per quarter, 4d.; exceeding 800 units per quarter, 34d. The 
charge for electrical energy supplied to public buildings and for street 
lighting will be 22d. per unit, and for power, cooking and heating, &c., 
2d. per unit. Where small motors, cookers, &c., are installed and require 
less than 1 ampere at 220 volts, these are to be supplied only at lighting 
rates unless there are more than one on the same installation with an 
aggregate demand greater than that specified above. 

Wisbech.—An inquiry will be held here on Tuesday into the 
application of the Council for permission to bong v £25,000 for 
eleetricity supply. 

Workhouse Lighting.—Ormskirk Guardians are considering the 
question of putting down electric lighting plant at the workhouse at 
an estimated cost of £4,750. 


Wrexham.—The amended scheme for the extension of the public 
electric lighting (prepared by the engineer, Mr. Wm. Sillery) was 
adopted by the Council on Monday. It provides for the sub- 
stitution of incandescents, supplemented by some enclosed arc 
lamps, for arc lamps. In this way a saving on the original estimate 
of about £1,400 to £1,500 per annum is to be effected. 
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Yorkshire Electric Power Scheme. —Yorkshire Electric Power 
Co, announce that electric power will be available from their 
Thornhill station in December. 


Outing.—A party of members of the Electrical Trades“ Union 
spent a pleasant day’s outing at Broxbourne, Herts., on Saturday 
last. A substantial spread was provided at the Bull Hotel. Owing 
to the intense heat a severe Jeak (not directly to earth) was dis- 
covered in the cellar of the hostelry. The programme included a 
cricket match, Married v. Single, but it was found that the single 
members had not turned up in sufficient strength, consequently the 
teams were mixed. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Edmonton District Council are desirous of entering into an 
arrangement with a company for the exercise of their powers under 
their provisional order. Particulars and forms of tender of the clerk 
(Mr. W. F. Payne), Town Hall, Edmonton, to whom tenders by 
noon Sept. 27. See also advertisement. 


Leyton District Council invite tenders for the electric wiring and 
fittings required at Newport-road School, Leyton. Specifications, 
&c. (after 12th inst.), from the architect (Mr. Win. Jacques, 
A. R. I. B. A.), 2, Fen. court, Fenchurch-street, London, E.C. Tenders 
to be delivered at the meeting of the Education committee at 7 p.m. 
Sept. 23. See also advertiscment. 


Aberdeen Tramways committee invite tenders for the supply and 
delivery of 20 top-deck car covers. Specifications from the city 
electrical engineer (Mr. J. Alex. Bell), electricity works, Millburn- 
street, Aberdeen, to whom tenders by Sept. 27. See also advertisement. 


Johannesburg Town Council invite tenders for the supply of (a) 
300 10-ampere a.-c. meters; (b) 250 10-ampere, 40 25-ampere and 
10 50-ampere d.-c. meters; and (c) 500 concentric and 100 triple 
concentric service fuse boxes. Specifications, &e, from the con- 
sulting engineers (Messrs. Mordey & Dawbarn), 82, Victoria-street, 
Westminster, S W., to whom tenders by noon Sept. 12. See also 
advertisement. 


The Council of the County Borough of West Ham invite tenders 
for the reconstruction of certain existing horse tramways of a route 
length of about 3 miles 3 fur. double track. Tenders to the town 
clerk, Mr. Fred. E. Hilleary, by 4 p.m. Sept. T. + 


West Ham Corporation also require tenders by 4 p.m. 13th inst. for 
supply and erection of electrical equipment for 8 miles 8 furlongs of 
tramway track. 

West Ham Guardians require tenders by 10 am. 14th inst. for 
12 months' supply of electrical fittings. 


Tenders are invited by the Postmaster- General until noon of 
Sept. 26 forthe supply of Swedish, Norwegian, Finland or Russian 
red fir telegraph poles. Forms of tender from the controller of 
stores (Mr. S. C. Hooley), Stores Department, G.P.O., 17-19, 
Bedford-street, London, W.C. 


Torquay Town Council invite tenders for the erection ofa chimney 
shaft (260ft. high) at their proposed new electric light and power 
station. Tenders to the town clerk before noon Sept. 12. 


Wallasey District Council require tenders by 14th inst. for supply 
and erection of high-tension switch gear of British manufacture. 

The Secretary of State for India invites tenders by 2 p.m. 
Sept. 20 for electrical plant. 


Swansea, Corporation invite tenders for supply and delivery of 
two negative tramway boosters. "Tenders to the town clerk (Mr. Jno. 
Thomas) by noon Sept. 7. 


TENDERS RECEIVED AND AOOEPTED. 


Wimbledon District Council have received the following tenders 
for two water-tube boilers (of not less than 4,000 sq. ft. of heating 
surface each) with Bennis stokers, economisers, feed pump and 
pipework :— 

Babcock & Wilcox (accepted) (4,020 sq. ft. heating 


surface each) gcc y weet erekauess 089 0 0 

. Ditto (3,654 sq. ft.) ..... T 4,870 0 0 
Stirling Boiler Co. (4,100 sq. ft.): 5,385 0 0° 

Stirling Co. (U.S. A.) (4,095 sq. ft.) ............ 5,100 0 0 

Ditto (3,678 sq. ft.) ............ 4975 0 0 

Musgrave & Son (3,615 sq. ft.) ................ 5,028 10 0 

R. Hornsby & Son (3,615 sq. ft.) .............. 0,023 10 0 

Richardson: Westgarth & Co. (4,000 sq. ft.). . 5,083 0 0 

Ditto (3,615 sq. ft.) .... 4,890 0 0 

E. Le Bas & Co. (3,615 sq. ft.) ............ 4885 0 0 


* This tender specifies another type of stoker than the Bennis. 
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Stoke-on-Trent Guardians have accepted the tenders of the 
Morley Electrical Engineering Co. for three electric motors (two 
13 H P. and one 2 n.r.) for driving, pumping and laundry machinery 
at the workhouse at £147, for cable at £98. 7s., and for tubing at 
£32. 7s. The contract for junction boxes, inspection frames and 
covers has been given to Dean & Lowe at £15. 16s. 


Redditch District Council have accepted the following tenders :— 

Mr. F. Newbould, chimney shaft, 4649; (reo. Huins & Son, boiler 
house and coal bunkers, £500; Edward White, iron principals, £125; 
Babcock & Wilcox, piping and valves, £633. 

Redditch Council have authorised the engineer and works manager 
(Mr. W. J. Ferguson) to order the following instruments, stores, &c.:— 

Worthington Pumping Engime Co., two feed pumps; Electrical Co., 
five high-tension watt-hour meters (£90), five dead beat induction watt- 
meters, Sin. dials, with current transformers (£65. 10s.), two induction 
voltmeters ell Moul & Co , two high-tension double-pole switches (£12); 
Cowans Ltd., three current direction indicators (£45) and one synchro- 
nising panel (£27) ; Brush Co., three Bates fuses (£8. 5s ) and two spare 
handles (£2. 5s.) 

Erith District Council have accepted the following tenders :— 

Robt. W. Blackwell & Co., for rails, fish-plates and bolts (60ft. lengths), 
£8,391. 10s. 4d.; and also for permanent way construction, including 
12,000 snper. yds. Guernsey granite setts, and 25,800 super yds. Norway 
granite setts, £38,579. 14s. 7d. 

Walthamstow Council have accepted the tender of Messrs. Oliver 
& Co. for supplying and fixing 132 are lamps with double carbons ; 
also the tender of W. T. Henley's Telegraph Works Co. for supplying 
cables during the next two years. 


Dover Corporation have accepted the tender of C. A. Parsons & 
Co. for condensing plant at £1,450, and that of J. Wright for wiring 
Priory House, Dover College, at £43. 18s. 

Mr. H. W. Hind has obtained a contract for wiring and fitting 
up of Middlesbrough town hall for the electric light. "There will be 
the equivalent of 670 8 c.p. lights. 

Aliwal North (Orange River Colony) Council have ordered a storage 
battery of 256 central station type cells from the Hart Accumu- 
lator Co., Stratford, London. 

Ernest Scott & Mountain have received an order for a 112kw. 
three-phase generator for the Globe & Phoenix Mine, Rhodesia. 


Davey, Paxman & Co., Colchester, are supplying the engines and 
boilers for driving the electricity generating plant at the forthcoming 
Cape Town Exhibition. | 

The Crown Agents for the Colonies have ordered from Mather & 
Platt an alternator, with direct-coupled exciter, for Lagos. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


The liquidator (Mr. G. S. Barnes, 33, Carey-street) in the winding 
up of H. M. Salmony & Co. (Ltd.) has been released. 


Mr. A. C. Bourner, Bush-lane House, London, E.C., has been 
appointed trustee in the failure of G. W. Warner and A. P. Bowen, 
electricians, &c., 12, Holbein-place, London, S.W. 

A meeting of creditors of James William Hunter and Albert 
Clapham, electrical engineers and motor car dealers, trading as the 
Yorkskire Motor Car & Electrical Engineering Co., at Leeds, was 
held en Monday. Gross liabilities £4,396. 19s. 6d., of which £3,415 
is expected to rank. Assets estimated to produce £2,047. 5s. 5d. 
Mr. W.H.Platts was appointed trustee, with committee of inspection. 


Bale by Tender.— Messrs. Wheatley Kirk, Price & Co. have been 
instructed by the receiver of H. Sutton & Co., Ltd. (in liquidation) 
to sell by tender the goodwill and the whole of the stock upon the 

remises, 8, The Exchange, Muswell Hill, London, N., consisting of 
55 copper and hammered iron electric light fittings, are and 
incandescent lamps, flexible wire, telephones, &c. Catalogues and 
forms of tender from the auctioneers, 46, Watling-street, London, 
E.C., or Albert-chambers, Albert-square, Manchester. Additional 
particulars are given in an advertisement. 


Sale by Auction.— Messrs. Brackett & Sons will sell by auction 
at ‘‘ Broomhill,” Woodside-lane, London, N., on Sept. 18, electric 
light plant, comprising three dynamos, switchboards, storage bat- 
tery, three gas engines, &c., as set out in an advertisement. Private 
view on 12th inst., orders for which and catalogues may be obtained 
from the auctioneers, 34, Craven-street, Charing Cross, W.C., and 
Tunbridge Wells. 


Plant for Sale.—A small electric lighting plant suitable for a 
hotel or small works (including a 6 m.p. Otto gas engine, Taunton 
dynamo, &c.) is advertised for sale by Messrs. Blane and Riding, C.A., 
80, Birley-street, Blackpool. 


Messrs. Neil McLean & Co., 227, Main-street, Gorbals, Glasgow, 
have for sale some electric lighting plant, including five Edison- 
Hopkinson, three Siemens, one Kapp and some Brush dynamos, 
and steam engines by Galloways, Marshall and other makers, See 
also advertisement. . 
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Mr. W. J. Crampton, 73, Queen Victoria-street, London, E.C., 
has for sale three electric motors. See advertisement. 

Messrs. T. Sheldon & Co., Springfield Foundry, near Wolver- 
hampton, advertise for sale a complete electric lighting plant, 
including a 7 H.P. Tangye oil engine, Parker dynamo, 58 E. P. S. 
cells, switchboard, &c. 

A second-hand country house lighting plant (a 3$u.P. oil engine, 
dynamo, switchboad, storage battery, &c.), is advertised for sale. 
Applications to Mr. C. F. Mendham, 6, East India-avenue, London, 
E.C. 


Factory Premises for Sale.—Mr. Frederick Warman (High- 
bury Corner, N., 66, Chancery-lane, W.C., and Crouch End, London, 
N.) will include in his sale at the Mart, Tokenhouse-yard, E.C., on 
Sept. 6, a well-built factory at 14, Waterloo-terrace, Upper street, 
London, N.; also some freehold land adjoining. See advertisement. 

Business for Sale—An electrical contractor's business is 
advertised for sale in another column. 

Catalogues, &c.—A new price list (catalogue No. 12) of Ferranti 
indicating wattmeters for single and multiphase alternating-current 
systems is ready, and can be obtained by the trade free on applica- 
tion to the company at Hollinwood, Lanes. The list deals with the 
8in. round type of wattmeter in cast-iron case. 

On p. 774 of our last issue reference was made to the General 
Electric Co.’s ‘ Progress Sheet for August. We are asked to 
state that the remarks applied in the note to the Quadrant form 
of tumbler switch should read to apply to the Link form of switch. 


Some excellent examples of telpher installations are shown in 
pamphlets issued by the United Telpherage Co., Westfield, New 
Jersey, U.S.A. A number of these installations have been put into 
gas works, where they have been found to be good labour savers. 


Coney Island, the famous pleasure resort of the population of 
New York, and which possesses numerous places of entertainment, 
is described in a liberally-illustrated pamphlet issued by the Edison 
Electric Illuminating Co. of Brooklyn (N.Y.). Hundreds of thou. 
sands of Edison incandescent lamps are employed in the illumina- 
tion of the various show places, this work being carried out on an 
unusually exhaustive scale. | 

The Boardman Electrical Patents Co., London, have ready a new 
catalogue of electric arc lamps for photographic, photo-process, 
stage, medical and similar purposes. 

An illustrated circular describing worm-reducing gears, suitable 
for all descriptions of electric drives, is issued by Messrs. James 
Hawley (Ltd.), Carruthers-street, Liverpool, and can be obtained on 
application, These gears are made for right-angle or straight drives. 


Messrs. Tinkers (Ltd.), Hyde, near Manchester, have ready a 
new specification of Tinkers’ mild wrought-steel steam superheater 
and a leaflet illustrating and describing the apparatus. 

Messrs. W. H. Bailey & Co. forward catalogue and particulars of 
Kóster patent air compressors and vacuum pumps. This firm 
have the sole right to manufacture under Koster patents in the 
United Kingdom. 'The compressors are made on the single and 
multiple stage compound inter-cooling system, all machines being 
arranged either for belt, steam or direct electric driving. The 
catalogue contains a list of uses to which these machines may be 
put, and there are tables of standard sizes, as well as some excellent 
illustrations. 


The Laidlaw-Dunn-Gordon Co., of Liberty-street, New York 
City, have prepared a well.got-up pamphlet describing the Meyer- 
gear pumping engines for small works and elevator service. 
These engines are built in the cross-compound and three-cylinder 
compound types and with fork frames. A large number are 
employed in feeding large boiler plants, &c., for which they are 
claimed to be well adapted. | 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Aug. 24 to 80, with the ports 
of destination :— 

Africa—Alexandria, £517 (including £415 telegraph FEE Cape 
Town, £1,236; Durban, £115 (including £75 telegraph material); East 
London, £1,324 (including £61 telegraph material); Port Elizabeth, 
£663 (including £264 telegraph material). Argentina—Buenos Ayres, 
£860. Australasia—Brisbane, £493 ; Fremantle, £570 ; Lyttelton, £150; 
Melbourne, £44; Otago, £106; Perth, £727; Sydney, £3,419; Welling- 
ton, £375. Belgium—Ostend, £20. Brazil.—Rio Janiero, £160. Ceylon— 
Colombo, £71. China—Shanghai, 497. Denmark—Copenhagen, £6. 
Germany—Hamburg, £12. Gibraltar, £151 (including £70 telegraph 
material). Greece—Pirwus, £45. Holland Amsterdam, E53; Flushing, 
£86; Rotterdam, £254 (including £215 telegraph cable). Hong Kong, 
£24. India—Bombay, £25; Calcutta, £966; Karachi, £250; Madras, 
£34.  Italy—Genoa, £35 (telegraph material). Japan—Yokohama, 
£1,105. Madeira, £240, North Atlantic, £16,000 (telegraph cable). 
Portugal—Lisbon, £50. Straits Settlements—Penang, £154; Singa- 
pore, £273. Total £30,640, against £12,825 in the corresponding week 
last year (Aug. 26 to Sept. 1). 
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— —— 


Ihe following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Mxsans. MEWBURN, ELLIS AND PRYOB, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

NorE.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification 
accompantes application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 


June 22, 1904. 


14,145 C. W. FiSHER. Telephonic instruments. 

14,147 S. O. CowPzR-CoLzs and Tar MEtTALs Conr. 
tion of metals. 

14,148 O. O. KnuH. Vapour electric lamps. 
1903, date of application in U.S.)* 

14,160 S. PALMER. Electric clocks and electromotive apparatus therefor 
and for other purposes.“ 

14,165 C. H. Merz and S. G. Repman. Movable overhead frogs and 
section insulators, 

June 23, 1904. 


14,170 T. Ricc. Birmingbam. Accumulatora. 

14,176 T. F. Jones. Liverpool. Electrical collector rails. 

14,195 W. J. A. Watkins. Cricklewood. Electric conductors for tram- 

| ways worked on the conduit system. 

14,196 B.T.-H. Co. (G.E. Co., U.S.). Electrodes for arc lighting. 

14,197 B.T.-H. Co. (G.E. Co., U.S.). Metbods of making hollow articles, 

14,221 R. DBEiBHOLz. Liverpool, Galvanic batteries. 

14,227 M. BürTrTNER. Polarisation cells. 

14,250 W. E. Lage (Submarine Signal Co., U.S.). Submarine signalling 
aud apparatus therefor.* 

14,251 H. J. La Forog. Electric sparking plugs fur internal combustion 
motors. (Date applied for, June 24, 1903, date of application in 
France.)“ l 

14,259 C. pe KAR DO. Electric traction engines.“ 

14,250 L. ToRDA. Dynamo-electric macbines and the like. 


June 25, 1904. 

14,276 F. Punca. Single- pl as motore. 

14,281 J. Haypock and T. S Jones. Halifax. Supporting and connecting 
trolley wires and of insulating connections, 

14,294 T. M. Lyncu. Liverpool. Live-raila” of electric tramways. 

14,509 B. M. Drage and Drake & GonHAM (LTD.). Arrangement of plant 
for generating stations. 

14,336 W. 5 Generation of electricity. | 

14,550 P. Krauss. Electric signalling and braking devices for trains.“ 

14,551 F. Brrr. Thermopiles. 

14,366 M. Latour. Starting resistances for collector motors. 
applied for, June 27, 1903, date of application in France.)* 

14,580 J. J. STANGER. Electro- medical bathe.* 


June 27, 1904. N 


14,433 I. MoLEswoRTH DE HAVILLAND. Coventry. Electric ignition, 
lighting and battery charging systems, parte of which are applic- 
able for other purposes. i 

14,442 J. S. ALEXANDER. Kingston-on-Thames. Electrically connecting 
rails or other conductors. 

14,460 J. Y. JoHNson (Badische Anilin and Soda Fabrik, Germany). Re- 
duction of the difference of phase in electric circui' s. 

14,465 V. A. Fynn. Electro-magnetic apparatus for opening, closing or 
short-circuiting electric circuits. | 


June 28, 1904. 

14,500 A. E. Carrer and C. C. FOwLER. Brighton. Chemically treating 
arc lamp carbons whereby wastage is stopped while lamp is 
burning. 

14,501 J. HaABaGREAVES. Farnworth. Electrolytic cells. 

14,510 F. NicHoLsoN. Manchester. Trolley poles of electric tramcars. 

14,519 H. SANDERSON. South Shields. Automatic electric rail protector. 

14,520 F. imr Rr and J. J. DossgRT. Branch connections for electric 
cables. 

14,525 W. FAIRWEATHER (American Electric Telephone Co., U.S.). Tele- 
phone systems.“ 

14,545, 14,544 and 14,545 W. H. BRisrOoL. Thermo-electric coup'es.* 

14,555 A. GgTTO. Electric burglar alarms." 

14,567 I. O. REvILLO m. Electricity meters. 

14,568 Sremens ScHUOCKERT WERKE, G. M. B;. H. Arrangement of cable 
working with high voltage. (Date applied for, June 29, 1903, 
date of application in Germany.)* 

14,577 E. D. Knicuts, Liquid lift controllers or resistances. 


June 29, 1904. 
4,6654 P. H. THOMAS. Breaking eleciric circuits. (Date applied for, 
June 27, 1903, date of application in U.S.) Comprised in appli- 
cation No. 4,663, Feb. 25, 1904.* 
14,597 F. S. Smita and J. H. Samira. Derby. Time switches. 
14,617 E. Lycetr. Birmingham. Contacts of electric wire connections." 
14,648 H. I. W. SCHWEDLER. Applying Röntgen rays to the human body. 
14,665 C. S. DE FERRANTI. Electromotor driving. 


Electrolytic deposi- 
(Date applied for, June 22, 


(Date 
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June 30, 1904. 

14,648 H. O. FABRELL. Manchester. Dynamo-electric machines. 

14,717 J. Lxiokrom and E. HackrwG. Insulatiog electric conductors for 
firing plugs of internal combustion engines. 

14,727 J. C. ANavs. Electric railways. 

14,728 W. J. Stitt. Gravity-controlled electric current indicator with a 
long range of movement. 

14,733, 14,754 and 14,735 E. A. CAROLAN (G.E. Co., U. S.). 

14,736 B.T.-H. Co. (G.E. Co., U.S.). Cutoute. 

14,737 and 14,738 B.T.-H. Co. (G.E. Co., U.S ). Dynamo-electric machines. 

14,739 B.T.-H. Co. (G.E. Co., U.S.). Brush holders for dynamo-electric 
machines. 

14,740 B.T.-H. Co. (G.E. Co, U.S... Electricity metera. 

14,741 B.T.-H. Co. (G.E. Co., U.S.). Protection against reversal of energy. 

14,745 J. E. Ngaue. Electric or other railway s. 

14,761 H. J. Happan (Martin Becker, Germany). 
electric cranes, trolleys, travelling winches, &c. 

14,762 H. J. Happan (Martin Becker, Germany.) Electromagnetic 
operating devices for levere, valves and other mechanism. 


i July 1, 1904. 

14,767 H. Hirstand C. E. GuNNEB. Nipple for conduit tubes and fittings. * 

14,770 H. Hirst and J. H. Cortinas. Electric light reflectora. 

14,786 G. W. PearDand A. M. Martin. Liverpool. Supp'y of current to 
“live” rail. 


Arc Jampe. 


Driving gear for 


14,792 E. Rorawstt. Manchester. Electric railway automatic feeding 
appliance. 
14,806 R. D. Core. Dublin. Books of memorandum forms for telephone 


messages and holders for rame. 
14,814 J. H. Lusy and W. Harris. Bristol. Clip for clamping trolley 
wires to fittings in overhead wire systems of electric traction.“ 
14,815 J. H. Lusy and W. Harris. Brietol. Section insulator for over- 
bead wire systems of electric traction.“ 
14,821 J. T. ARMSTRONG and A. ORLING. Electro-capillary apparatus. 
14,829 H. C. Braun. Electro medical apparatus. 
14,841 A.E.G. Regulation of dynamo-electric machines. 
for, July 2, 1903, date of application in Germany.)* 
14,847 C. Lyon. Electric fire alarms or thermo- indicators.“ 


July 2, 1904. 
Liverpool. Tute railways. 
Controlling electric “switches at predetermined 


(Date applied 


14,856 J. Westaway. 
14,879 H. W. HaRRIS. 
times. 

14,911 A. BELLARDENT. Arc lamps. (Date applied for Sept. 5, 1903, date 

of application in France.)* 
14,918 A. Dameskinos. Automatic telegraphicapparatus.* 


July 4, 1904. 
14,953 H. Corwen. Newcastle-on-Tyne. Protection from the live rail. 
14,940 A. J. Parsons and H. MaNDirIELD. York. Electric time switch. 
14,986 L. ZeIDLER. Magneto-electric ignition for explo:ion motors. 
July 5, 1904. 
15,011 F. RicHMOND, Burnley. Primary ba teries. 
15,034 Crometon & Co. and A. J. Hopcson. Chelmsford, Arc lamps. 
15,085 K. EpacUMB& aud E. I. Everetr. Instruments for measurement 
of electrical resistances. 
15,041 G. ELLIs. Signalling to, and communicatiog with, telephone 
exchanges. 
16,043 H. H. LAKE (Submarine Signal C.., U. S.). Electric trrnsmitters.* 
15,045 H.S. Witttams. Recording number of telephone messages. 
15,054 W. WALKER. Apparatus connected with telephones. 
15,061 W. P. THompson (Weatherby Electric & Mfg. Co., U. S.). Liverpool. 
Signalling apparatue.* 
15,067 and 15,068 E. A. CAROLAN (G.E. Co., U. S.). Arc lamps. 
15,070 B.T.-H. Co. (G.E. Co., U. S.). Control of electric motors. 
July 6, 1904. 
15,117 B.T..H. Co. (G.E. Co., U.S.). Cutouts. 
15,118 B.T..H. Co. (G.E. Co., U.S.). Dynamo-electric machines. 
15,151 W. F. Gisus. Electric railways or tramways. 
15,155 W. Dworzynski. Automatic electric balance." 
July 7, 1904. 
15,199 W. V. Bicas. Apparatus for fixing electric lamps in electroliers, &c. 
15,203 C. A. All. Electric burglar and fire alarm.“ 
15,226 D. W. Troy. Method of selecting electrical impulses, (Date applied 
for, July 11, 1903, date of application in U. S.)“ 


15,230 L. CALVERT and W. A. SNAPE. Arc lamps. 
July 8, 1904. 
15,255 W. R. V. MARSHALL. Glasgow. Dynamo. electric machines and 


motors. 

15,255 H. ILLINOWOn TH. ‘Tadcaster. Electric cars. 

15.258 P. ARNHEIM. Electromagnetic switch devices for telephone 
stations. (Date applied for, July 20, 1903, date of applieation in 
Germany.)“ 

15,261 W. A. Keg. Dynamo: electric machines. 

15,267 J. G. Invinc. Nottingham. Electric light fittings. 

15,285 R. S. McLaren. Charging accumulators for self-propelled vehicles. 

15,288 H. D. Bartey and P. O. BONNMI WELL. Handles of tools used in 
electrical work. 

15,289 C. C. GARRARD and F&RRANTI LIMITED. 
automatic circuit-breakers. 

15,290 C. C. GARRARD and FERRANTI LIMITED. 
instruments. 

15,291 A. G. Bstrs. Electro-depositing antimony. 

15,296 R. E. PRILLIrs (E. H. Vogel, U.S.). Electric elevators.* 

15,298 A. G. Betts. Process of treating metal mixtures produced in elec- 
trolytic metal refining operations, 


Relays for direct current 


Electrical measuring 


SPECIFICATIONS PUBLISHED. 


NorE.—All specifications can be obtained at the uniform price of 8d. each. 
1903. 

15,212 HixgBLING. Manufacture of soda and caustic potasb, chlorine and 
hydrcchloris acid by electrolysis of aqueous solutione. 

15,218 Swanron. Electrical apparatus operated by the expan ion and 
contraction of a controlling member. 

15,405 GARRARD and FSRRANTI LIMITED. 

apparatus. 

15,599 PouLsEN. Production of alternating currents. 

15,817 Dickson. Electrically-actuated musical instruments. 

15,972 Hunt. Switches and rheostats for starting and controlling electric 
motors. 

16,115 MASEELYNE. Produciog and detecting Hertzian oscillations, 

17,568 HumTLEY. Electric heating devices. 

21,088 OPPENHEIMER (A.G. Mix & Genest). 
the party line system. 


Electric circuit-controlliog 


Telephone connections on 


1,205 HórLrNGER and WOLFFHARDT. Telephonic apparatus. 
3,787 SHOBE and EwBLEY. Electric railway and tramway systems. (Date 
applied for, April 10, 1903.) 
4,020 RgyROLLE. Switches. 
6,116 Firm or C. Lorenz, Electrical apparatus for aiming and shooting 
practice. (Date applied for, Dec. 21, 1903.) 
6,855 SPAGNOLETTI, Electro-mechanical cut-outs. 
6,854 SPAGNoLETTI. Means for automatically controlling the passage of 
electric currente. 
7,021 Krein. Controlling electrically-operated elevators. 
7,977 MórLER. Receiving devices for wireless telegraphy. 
for, May 2, 1903.) 
8,907 WRIrZMAN (Henricks Novelty C..). 
electrical generators. 
11,651 Corts. Portable insulated support for double-wire electric lines. 
(Date applied for, Aug. 4, 1903.) 
12,087 CowRAD. Prepayment electric measuring instruments, 
applied for, June 24, 1903.) 
12,344 and 12,345 Heany. Aro lamps and arc lightiog. 
12,585 ANDERSON. Ignition plugs for explosion engines. 
12,841 Lyre. Burglar alarm device. 
12,977 NYE and PCR. Telephones. 
13,532 BEAVER and CrLAREMONT. Manufacture of electric cables. 
15,428 FAigwEATHER (Brown Hoisting Machinery Co.). Electrical locomotive. 


(Date applied 


Friction gear for driving 


(Date 


STATUTORY RETURNS, LIENS REGISTERED, &c. 


— — 


STATUTORY RETURNS. 
D.P. BATTERY CO. (LTD.)—The return to Aug. 3 gives capital as £10,000 
in 4,996 A, 4,996 B and eight other shares of £1 each, all of which have 
been taken up and paid for in full. Mortgages and charges, £20,000. 


EDMUNDSON’S ELECTRICITY CORP. (LTD.) — The return to Aug. 4 
gives the capital as £800,000 in 70,000 ordinary, 70,000 preference and 
20,000 reserve shares of £5 each, of which 70,000 ordinary and 70, 000 
preference have been taken up. £5 per share has been called up on 
70,000 preference and 56,800 ordinary, and £634,000 has been received. 
£66,000 is considered as paid on 13,200 ordinary shares. Mortgages and 
charges, £305,772. 

MEXICO ELECTRIC TRAMWAYS (LTD.)—In return to June 23 the 
capital is £1,000,000 in 500,000 ordinary and 500,000 preference shares 
of £1 each, all of which have been taken up. £500,000 has been received 
in respect of the preference shares, and £500,000 is considered as paid on 
the ordinary. Mortgages and charges, £400,000. 

THOMAS PARKER (LTD.)—The return to July 18 gives capital as 
£75,000 in 7,500 shares of £10 each, all of which have been taken up. 
£10 per share has been called up on 5,750, and £57,600 has been received. 
£17,500 is considered as paid on 1,750. Mortgages and charges, £60,000. 


MORTGAGES AND CHARGES. 

BATH ELECTRIC MFG. CO. (LTD.)—Issue on Aug. 20 of £100 deben- 
tures, part of series created July 19, 1904, to secure £1,000, charged on 
company's undertaking and property, including uncalled capital. No 
trustees. Previously issued of same series, £450. 

EDMUNDSON'8 ELECTRICITY CORP. (LTD.)—-An acknowledgment of 
indebtedness, dated Aug. 19, 1904 (supplemental to a trust deed dated 
July 10, 1899, and four deeds of acknowledgment dated respectively 
April 27, 1900, Aug. 1, 1901, Nov. 14, 1902, and Sept. 28, 1903, securing 
debenture stock to an amount not exceeding three-fifths of paid-up 
capital) has been registered. Property charged:—130 Ist mortgage 
debentures of £100 each of Winchester Electric Light & Power Co., 150 
similar debentures of High Wycombe (Borough) Electric Light & Power 
Co., 200 debentures of Salisbury Electric Light & Supply Co., 150 deben- 
tures of Ventnor Electric Light & Power Co., 100 debentures of Bromley 
(Kent) Electric Light & Power Co., 40 debentures of Woolwich District 
Electric Light Co., 50 debentures of Chislehurst Electric Supply Co., 40 
debentures of Newmarket Electric Light Co., 50 debentures of Alderley 
& Wilmslow Electric Supply, and company’s undertaking and general 
assets, present and future. Trustees: J. Bailey and Auglo-American 
Debenture Corporation. Total amount of debenture stock previously 
issued, £300,000. (Note.—The last return gives capital paid up in cash 
as £634,000, considered as paid £66,000.) 

NORTHERN COUNTIES ELECTRICITY SUPPLY CO. (LTD.)—Issue on 
Aug. 10 of £40,000 5 per cent. mortgage debentures, part of series created 
Feb. 18, 1904, to secure £100,000, Property charged, company's under- 
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taking and property, present and future, except uncalled capital. Holders, 
J. D. Milburn and York City & County Banking Co. No trustees. 
Previously issued of same series, £26,100. 


CITY NOTES. 


MEMORANDA.—Bank rate 3 per cent. (since April 21, 1904). Price of 
silver 26,°,d. per os. (Sept. 1). Consols 883 —881, xd., for money, 88,5, — 
8844, xd., for account; 24 per cent. annuities 871—873, xd. Consols 
Pay Day, Oct. 5; Stocks and Shares Continuation Days, Sept. 13 and 
27; Ticket Days, Sept. 14 and 28; Pay Days, Sept. 15 and 29; Mining 
Bhare Carry-over Day, Sept. 12. 


ABERDEEN SUBURBAN TRAMWAYS CO.—The net profit for the half- 
year ended July 31 was £449. 5s, 3d. The Deeside line was opened on 
June 23, and the Donside line on July 7. The number of passengers 
carried on the two routes was 196,373. The directors regard the result 
of the half-year’s operations as very satisfactory. The suburban lines 
have proved great feeders to the Corporation tramways. 

ALTERATION OF TITLE.—At an extraordinary meeting of the Angus 
Electric Light & Power Co. (Ltd.) on Tuesday it was decided to change 
the name of the company to the North of Scotland Electric Light & 
Power Co. (Ltd.), to increase the ordinary share capital to £100,000 and 
to issue £25,000 debenture stock. Arrangements have been made for 
taking over the Inverness provisional electric lighting order. 

BLACKPOOL & FLEETWOOD TRAMROAD CO.—At the meeting last 
week the chairman (Mr. Geo. Richardson) said the number of passengers 
carried in the past half-year was 779,060, traffic receipts were £9,934, 
against £10,550, and expenditure was £7,570, against £7,677. After 
paying debenture interest (£3,529) a dividend of 4 per cent. was declared. 

BURY, ROCHDALE & OLDHAM TRAMWAY CO. (LTD.)—In the report 
for the half-year to July 31 the directors state that the Board of Trade 
arbitrator (Mr. H. Graham Harris) appointed to ascertain the value of 
the undertaking, had issued his award at £159,075, exclusive of £3,600 
for street improvements, which point was reserved. The authorities had 
since intimated that they would pay the latter sum. The tramway in 
Whitefield, about which there was a difficulty, was included in the arbi- 
tration, and the £350 to be paid by the Council, added to the award, made 
a total of £163,025. This large sum is to carry interest at the rate of 
5 per cent. per annum if the sale is not completed within three months. 


FIRE RESISTING CORP. (LTD.)—At the statutory meeting on Tuesday 
the chairman (Mr. E. M. Fox) said that their works at Fulham were busy 
treating wood for the new electric railway carriages for the Metropolitan 
District Railway. They had sufficient work in that department at present 
to keep their works busy for several months. 

W. T. HENLEY’S TELEGRAPH WORKS CO. (LTD.)—An interim dividend 
on the ordinary shares at the rate of 10 per cent. per annum (less tax) 
has been declared for the half-year ended June 30. 

LANARKSHIRE TRAMWAYS CO.—At the meeting on Wednesday the 
chairman (Mr. A. R. Monks), in moving the adoption of the report, said 
the profit available for distribution, after deducting interest and contri- 
bution payable to local authorities, was £6,429, out of which a dividend 
was recommended on the issued capital for the half-year at the rate of 
44 per cent. per annum. 


STOCK EXCHANGE NOTICE.—The Stock Exchange Committee have 
appointed Sept. 8 a special settling day in 34,100 £5 shares (£4 paid) of 
the North Wales Power and Traction Co., Ltd. 

TYNESIDE TRAMWAYS & TRAMROADS CO.— This company is inviting 
applications for an issue of £40,000 5 per cent. mortgage debentures in 
multiples of £50. 

WIRRAL RAILWAY CO.—The chairman (Mr. T. H. Jackson) stated at 
the meeting on Monday that the directors had not lost sight of the possi- 
bility of adopting electric traction, ‘‘but were waiting until greater 
proof of its perfect efficiency was given.“ 

YORKSHIRE ELECTRIC POWER CO.—At the meeting on Tuesday the 
chairman (Mr. Arnold G. Lupton) said the administration expenses 
during the past half-year were large, and had been swelled by law charges 
of over £900, and a further sum under the same heading would have to 
go into their next balance-sheet. In spite of the ample protection afforded 
by their act for both local authorities and the company, several local 
authorities promoted last session bills to supply electricity outside their 
own areas. The directors opposed those bills, and in every case the 
Parliamentary committee had upheld their contention. They hoped that 
the local authorities would now make use of the facilities offered by the 
company rather than spend their money and that of the company in fight- 
ing them in that profitless manner. The more satisfactory side of their 
work was the progress that had been made at Thornhill with their supply 
station. The building was completed, and they would be able to carry 
oat their promise to supply current this year. A scale of charges had 
been arranged. It was found impossible to arrange a scale which should 
meet every class of demand, and in the case of individual consumers, 
such as collieries and factories which wanted large supplies, the directors 
would negotiate for special charges. He referred to the agreement with 
Mirfield Council. The Council were to supply current for lighting and 
make the general distribution in their district, but the larger users of 
electric power would come direct to the company. By that arrangement 
the local authority of a comparatively small district obtained electricity at 
a very low cost, and would be able to supply it for lighting and other pur- 
poses at similar prices to those of large towns and cities, whilst manu- 
facturers would not be hampered. Routes for 12 miles of cables had 
already been arranged for. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS, 


| 
Week - 8 | Ine. | AGGREGATE. 
Line. ended E | (8) No. of Aenean | ao e 
um A jw ee ec. (a 
£ | 8 8 ^ 4 
Aberdeen Corporation ...... Aug. 27 | 1,825; + 292 12 ' 19,668 + 8,004 
Airdrie ............ €0000c900000000 39 19 200 eee j W | 5,589 
Ayr Corporation... ...... .... „n 27 409 + 25 15 6,856 + 150 
Barnsley O % ˙%/˖,jůe eee 95 19 205 = 7 88 5,574 = 
ih HE Ta 55 n 2 | oe 5,290 | e 
ectric 13 1 | 84 21,482 . 
Bexley District Counoli...... c . 9 SEE : 
tebe nee "n g ade n B 1,061 | + 8... i . 
B TramwaysOo „ 2) 40 - "108 "8 4,801 + 26616 
IIoc I MN EE DE 
— A ; | 681 5188 
Blackpool and Fleetwool.. „ 27 1852 + 416 8 12.582 — 188 
Blackp'lSt.Anne's&Lytham| ,, 25 1,197 | + 870 48 15.848 + 6,646 
Lerner Gepe. „ & 14% t 2 8 i: nd f 1 
. 121 A12 '4 
Bradford Corporation ...... „ 77 4,458 . 602 21 . 101,822 + 17,699 
Brighton Corporation „ 286 1.875 + 288 2l 3904 ＋ 2,806 
Bristol Trama 4 Carvings... Aug 28 | 498] - 4 1 | Teal . B 
eoo ug. pay ' xd [] + 
Buenos &Belgrano..| July 81 2,785 | - 1% 15 | 48823 j+ 2,001 
5 rporation......... Aug. 27 1,068: + 188 E ! 1 + 117. 
2% 28 434 see 1 1 x 1 i+ 2,1 
Calcutta Tramways Oo....... | y 27 |R86,484 | +24,549 9 284,721 -+ 46024 
eee eee eee [ 2 | eee 
Corporation . .. „ 7 Li + 159 21 | 4564 ＋ 1,617 
Carlisle Tramways Co.. ., 27 22 - 8; 84 | 6887 200 
Central London Railway...) „ 27 5,80! — 19 8 | 46,550 — 92,006 
9 & Dist. Lt. Ry... „, 25 672 + 9 84 20,128 + 2,220 
ty & South London Rly.| „ 38| 39,257. - 146 9 | 20,767 — 1,001 
Colchester Corporation ... „ 25 858 - 4 1,628 e. 
Cork Elegirio — Oc. ..| „ 25 490 - 190! 84 15,85 — 2,057 
Darwen Corporation «e» „ 96| 268 + 4, 81 4996 i- 94 
Devonport & Dist. Trams... ,d 19 | "jog | + EL a5 17,680 + “2,801 
— 24 9 $96 | + ; — 1 
Dublin & Lucan Hailway...| „ 26 28 t RE 8 1,200 32 
, , i= 
— B Mir Hum r ma 
Dundee Corporation . . „ 24 97 + 164. eae 
Kaet Hum gonne Sitat „ 27 760; + 25 21 , 1663 + 1.888 
ty 90 Dist. Trams » 19 968 | + 52; 83 : 29,988 + 1,878 
Glasgow rporation......... „ 27 | 18,982 | - nd f18 | 180,748 + 11,108 
Gravesend  Norihflest....| „ 19 “deg — 10 83 ' 8597 + BOB 
at Northern & Cit RIA. „, 27 1,010. ~ | 28 , 26,814 ds 
reen Port Glasgow. „, 19 688 - 22 83 18930 + 963 
Halifax dnm 8 " n p p 91 I 85,056 + 2,480 
Hartlepool Tramways ...... 
Huddersfield .. „ seu | „ 5 
Holl Corporation RON „ 27| 2.155 + S41 21 | 4642) + 6,199 
a Qorporation..... - B | T See Ro e m 
wich Corporation......... , 97 618 m 21 11,688 M 
Isie of Thanet Oo. . . . . „ 27 1.913 + 941 948 | 29,187 + 819 
Kidderminster & District : 19 152 + 11 388 4, | - 17 
— s | El S Mag 
eber „ 27 5.577 + 85 28 | 181,847 + — 7,815 
5 ae te m » 27| 1,878 sia 15 139 i 
1 9 Perses „ 20 | 10,41 | - 82 84 | 851,458 + 11,774 
Srna oo er S A „ 97] 1688, + 12 | t9 869 - 151 
5700 unty Council. „ 20 18,429 | 0 2 | 821 | 257,074 [+ 51,818 
Maidstone Corporation { : 8 m | - 6 1,176 | , 
Manchester Corporation „ 27 12.488 + 804| 21 797 ＋ 10,877 
N „ 15 1.425 E us| S 66 $ 150 
Ma ees na | „ 28) sale mo. | HGB t 2,009 
LAEEEEEZEXTEFTTLIKITT) 85 = U | 
Nelson Corporation . . „ 27 181 + u 2 | 9649 j+ — 957 
Newoastle-on-Tyne Corp... „ 27 3.584 74 8 | 29,806 + 2,078 
Newport (Mon.) „ 27 633 | + 60 214 11,331 ‘+ 2,109 
Oldham, Ashton & Hyde...) „ 19 634: - 20 33 18,120 |- 977 
Oldham Corporation...... » H 13 - | 24 28,056 | . 
Perth (W. A.) Elec. Tram.“ „ 26 1,158 + 45 84 | 44700 ＋ 5,646 
eterborough ........cccssecess » 19 167 - li, 88 5,074 [^ 109 
Poole and Distriot. . . . . . „ 19 425 - 7 89 : - 9 
eee „ 27 2578, + 200 t2 47,058 i+ 4,188 
8 e „ 19 1.472 + 18 | 88 | 56,274 + 4,922 
Rochdale Corporation ...... 2 - P ACE $ "oM qos D i 
Bothesay xy. . „ 19 894  - 28 83 | 5,138 |- 120 
Salford Corporation b 29 4,295 + aso | H 92070 + 5 
222888 eeeaseosaoen 7 1 L — | TM 
JJ c M. A A de pe De e due 
Bouthend Corporation ...... „ 21 "ss | + 101 91 8,908 + 1,065 
Southport Tramways ....... » 19 421 | - 75 83 10,928 |+ 608 
s 5 5 „ 19 711 ee 897 | 88 18135 — Pen 
Sunderland Corporation ... „ 28 140 f 21 21 2% |t 19 
Swansea Trams ............... Ç 17 E | i 19 88 18,998 H 1,008 
Trams i a 1868 |- 179 
Tynemonil and Disiciel ae eee 1 983 697 
eaide Trams eee ge d | ee i 
Wallasey District Council.“ „ 37 | 759 |-- 33 | sa | 1555 + 1,050 
Warrington Corporation.“ „ 25 326 ＋ 17 21 904 + 233 
West Ham Corporation. „ 25 1, 147 ae 26 | 22,657 P 
We Oden — cdm s i^a 90 33 4,280 i+ 245 
Wolverhampton District...| „ 19 414 + "Ww! 83 12,968 |- 88 
Woroester . . enun „ 19 866 ne 21 | 28 9,006 |+ 4,186 
Wrerham. . . . . . . . „ 19 1111 — 25 83 9.790 — — 527 
Yorkshire Woollen District} ,, 19 622 + 153 88 | 19,840 . 8,067 


(a) These comparisons are with the corresponding period last year. 
* Partly electrical. 1 Minus 8 days, t Minus 2 days. @PlusSdays. § Plus 9 days. 
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ALTHOUGH our cousins across the sea were rather slow in 
taking up the manufacture of single-phase traction motors on 
a commercial basis, they now seem to be applying their 
proverbial energy to the problem and rapidly making up 
leeway. In addition to the Westinghouse Company, we now 
find another big electrical firm, the General Electric Co., 
appearing before the public with what appears to be a techni- 
cally successful single-phase railway motor. In principle, 
the motor, described elsewhere in this issue, possesses no 
novel features; it is rather an adaptation of the well-known 
series motor fitted with a compensating winding, as success- 
fully experimented with for some years past by a number 
of inventors. But there is novelty, we believe, in the 
method employed by the General Electric Co. for rendering 
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published leave no doubt that this end has been attaineds 
and this is the more gratifying, since not very long 
ago the opinion was held, almost universally, that a good 
single-phase current motor could not at the same time bea 
successful continous-current motor, and vice versa. As will be 
gathered from the article referred to, the field winding is 
divided into two parts, which are connected in parallel 
or series according to the form of current to be employed. 
The alteration is quickly effected by a change-over switch, 
and the passage from one system to the other offers no 
difficulty. It is not quite clear why two trolleys are 
used on the car, one for the continuous current and one 
for the alternating current. Although the trolley wires 
for both kinds of current are differently situated relatively 
to the track, this difficulty could easily have been overcome 
by the use of trolleys of the Dickinson type. But it may 
be that the arrangement actually adopted was preferred, 
because, with the aid of the inter-locked switches, it is then 
impossible to run the motor with one kind of current while 
the field is connected up for working with the other. 
| —— 

From the curves included in the article it is satisfactory to 
note that the power-factor is high over a large range of the 
load. In face of the figures quoted, it cannot be disputed 
that the electrical energy expended to do a certain amount of 
work is considerably greater with alternating current than with 
continuous current. It would be of some importance to know, 
by the way, whether the figures given for alternating-current 
working include the transformation losses or not, as, if not, 
the advantage would be still more on the side of continuous- 
current working. Moreover, the excellent accelerating pro- 
perties of the continuous-current motor are not possessed 
to the same degree by its alternating-current rival, but an 
exact comparison of this and of the current consumption at 
starting is rendered difficult by the different voltages in the 
two cases. Notwithstanding hese drawbacks, however, it is 
evident that, as the motor problem may soon be regarded as 
solved, single-phase traction has a future before it, especially 
in the case of main-line railways. Some independent tests on 
single-phase motors under working conditions must be the 
next step towards the practical realisation of the problem. 


— — 


IN another article this week, two single-phase motors, 


the motor equally satisfactory whether fed with continuous | designed by the Oerlikon Company, are described. The first 


current or alternating current. The performance curves 


one is a 35 H.P. motor and has been tested connected up both 


818 


THE ELECTRICIAN, SEPTEMBER 9, 1904. 


as series motor and repulsion motor. The comparative charac- 
teristic curves obtained are most interesting, but they offer no 
conclusive evidence as to the superiority of either form of 
motor, as it has been generally considered impossible to design a 
motor so that it will perform equally well as series motor or as 
repulsion motor. The 200 f. P. Oerlikon single-phase series 
motor is of more interest, not only on account of its size, but 
also because in its design some novel ideas seem to have been 
introduced which have the effect of increasing the power-factor 
and eliminating sparking. It seems a pity that Dr. BEHN- 
ESCHENBURG has not divulged the nature of these improve- 
ments, but we hope to hear more about them later. It will be 
remembered by our readers that the Oerlikon Company, some 
time ago, was experimenting with single-phase traction on the 
Ward-Leonard system, and we published at the time a brief 
description of the electrical equipment of the car used in this 
connection. It was then already hinted that the system 
apparently did not give complete satisfaction, and that the 
Oerlikon people were developing a single-phase system of their 
own. The first fruits of their endeavours are no doubt repre- 
sented by the motors alluded to above. 


e 

WHEN our Institution party arrives at St. Louis the members 
of it will doubtless be called upon to explain the poor repre- 
sentation of Great Britain at the Exhibition. When the 
advance catalogue of exhibits was published we commented on 
the fact that the number of English firms exhibiting was 
extremely small, undoubtedly owing to the preventive tariffs 
which impede the sale of English manufactures in the United 
States; now that the Exhibition is open this is being made 
still more apparent. For instance, in the second instalment 
of the special account of the Exhibition published in the 
Daily Chronicle, i& is stated that in the whole Exhibition not 
more than ten firms have deemed it worth while to send out 
special representatives with their exhibits to watch their 
interests. If this be a fact—and the writer in the Daily 
Chronicle speaks confidently—it is, indeed, a remarkable state of 
affairs at one of the largest, if not the largest, international 
exhibitions that has ever been held. In the Transportation 
Building there are 30 to 35 locomotives, but all there is in 
the way of British locomotives are two models, one of them 
worked by a penny-in-the-slot device. The only other British 
railway or tramway exhibits of practical value are, it is stated, 
60ft. of L. & N.W. Railway track, and a double-deck tramcar. 
The Machinery Building covers 12 acres and there are but 
two exhibits in it from Great Britain. “Electrical Appliances" 
occupy 9 acres, and, if the exhibit of the British Post Office 
and the model of the Behr mono rail system were absent, “all 
the British exhibits could be displayed in a drawing room." 
In tact, the only section of the electrical engineering industries 
in which England is represented with any approach to adequacy 
is in electrical measuring instruments. A collective exhibit of 
the manufactures of a number of instrument-making firms has 
been put together by the Royal Commission and sent out 
under the charge of the Commission's representative. 


PARIS is once again getting fidgetty about its electricity 
supply. The city is divided up into “ secteurs,” which are 
supplied by companies, but the concessions to these were only 


granted for a period of 18 years, and the majority of the con- 
cessions expire in 1907. Owing to the necessity of providing 
for the repayment of their capital in this short time, the 
companies have continued to charge a high price for electrical 
energy, and are now naturally showing a disinclination to 
extend their networks or to add to their generating plant. 
Moreover, the matter may be urgent for another reason—viz., 
that it is not evident that the companies can be compelled to 
sell their generating stations or the service lines on consumers' 
premises at the end of the period, although apparently the 
network actually under the streets will become the property 
of the city authorities. Continuity of supply must take pre- 
cedence over everything, and, if the generating stations are 
not to be acquired by the municipality in 1907, arrangements 
for the erection of new ones must be commenced without delay. 


THk matter has been under consideration once before— 
seven years ago. At that time there was much discontent as 
to the high price charged for current, and, moreover, it was 
feared that, unless the companies were given encouragement 
to extend their works, insufficient current would be available 
for the 1900 Exhibition. M. CHARLES Bos was commissioned 
to make a report on the subject, and recommended that the 
concessions should be extended to 1931 in exchange for 
considerable reductions in tariff. The municipality and the 
companies failed to come to terms, however, and electric light 
and power in the Exhibition was chiefly supplied by plant 
owned by exhibitors, only one of the Paris electricity supply 
companies being fortunate enough to obtain what should 
have been a much-coveted addition to the summer load. A 
technical committee has now been nominated by the municipal 
authorities to consider the question. Its constitution is as 
follows: MM. Mascart, Maurice Levy, PoLLARD (Presi- 
dent of the Société Internationale des Electriciens), P. JANET, 
Bovrv, HOSPITALIER, MONNIER, Picou, BLONDEL and 
RABOUREL. The Committee, it is seen, is well representative 
of electrical science and engineering, and a number of leading 
business men have also been nominated to assist them in their 
deliberations. 


— 

IN this issue will be found a description of the electrical 
equipment at the Pinxton collieries, which are among the 
largest and most important in Great Britain. The installation 
itself is at present comparatively small, but its working has 
proved so satisfactary that there is no doubt as to the policy 
which will be pursued in the future. Unfortunately, how- 
ever, additional capital expenditure is viewed with disfavour by 
other colliery managers, and, so far as innovations are concerned, 
they follow too literally the Cæsarian motto, Festina lente. The 
Pinxton collieries form an admirable model of what will 
undoubtedly be adopted as standard practice in electrical 
mining work, and the fact that there has been a total immunity 
from accident and breakdown since the system was inaugurated 
is striking testimony of its efficiency. Actual practice has 
proved the truth of our oft-repeated contention that three- 
phase working is immeasurably superior to continuous current 


for mines. 


THE development of the manufacture of three-phase plant 
in this country has been considerably retarded owing to the 
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uncertainty with regard to patent questions. The Westing- 
house Company were owners of the Tesla patents of 1887 
and 1888 and also of the notorious “split phase” patent of 
1889. Since the expiry of these, there has been considerable 
advance in the output of three-phase machinery by British 
manufacturers, but there is one detail with regard to which 
makers of three-phase motors are still very cautious. This relates 
to the insertion of resistances into the rotor circuits of induction 
motors for starting purposes, the invention of which is claimed 
in a patent by DOLIVO von DoBROWOLSKY, owned by the 
Allgemeine Elektricitäts-Gesellschaft, and expiring only next 
December. To be on the safe side, some makers have been pay- 
ing a royalty to the German company for permission to use 
this device, while others-have preferred to put up with the dis- 
advantages of squirrel-cage rotors. One firm alone has bravely 
refused to believe in the validity of this patent as a master patent, 
and has consistently sold in this country motors and starting 
switches in which rotor resistances were employed. An action 
for infringement against this firm has been pending for some 
time, but we learn on good authority that it has now been 
abandoned, and, therefore, the way may now be considered 
quite clear for the manufacture and sale of all classes of three- 
phase plant in this country. 


aao 


Two Papers (printed in this week's issue) were read at the 
recent British Association meeting, dealing with the subject 
of testing induction motors. Dr. SUMPNER and Mr. R. W. 
WEEKES described a method by which the Hopkinson test 
can be applied to such motors. The principal feature to be 
noticed is that, in order to get the load to circulate between 
the two motors (which are belted together in the usual way), 
the diameter of the pulleys must be adjusted to give the 
requisite slips. On account of the somewhat low efficiency 
of such machines, the extra power developed by the motor, 
compared with the generator, is greater than in the case of a 
continuous-current test, so the authors use motors slightly differ- 
ing in size—e.g., a 30 H.P. to act as motor and a 25 H.P. as 
generator. It will be seen, therefore, that the results obtained 
can hardly be reckoned to be so trustworthy as in a con- 
tinuous-current test, the separation of the losses between the 
two machines being more hypothetical. The method has 
another drawback somewhat lightly passed over by the 
authors: the “make-up” current has a very low power- 
factor, and may be even larger than the circulating current 
between the machines; so that, though there is a saving of 
power in making large tests, as in the continuous-current 
case, a generator has to be found capable of giving the 
same volt-amperes as the machine under test, or even more. 
Even with these disadvantages, however, the method will, 
we believe, be found useful by manufacturers. Mr. WILLIAM 
CRAMP describes a very different method of test, in which 
the separated losses are obtained by driving with a continuous- 
current motor whose efficiency has been predetermined, and 
exciting the stator with a continuous current. The advantage 
claimed for this test is that it “enables a very satisfactory 
test to be made, when alternating current of the right voltage 
and frequency is not available.” We cannot help doubting, 
however, whether “ satisfactory ” is the right word to apply 


to a test made in circumstances absolutely unlike working 
conditions, and ignoring all the reactions which occur betweem 


the different causes of loss. 
— — 


THE question of Clark cell 2. Cadmium cell has been given 
on the other side of the Atlantic, an importance which we on: 
this side would find it difficult to justify even if it were merely a 
choice between two cells, probably equally valuable in electrical 
measurement. But that is not the whole story. Following 
upon the proceedings of the Chicago Congress of 1893, certain. 
countries, of which the U.S.A. was one, invested with legal 
authority the value then recognised for the E.M.F. of the 
Clark cell. Hence, to-day in St. Louis, 1:484 volts is the legal 
E.M.F. of the Clark cell, whereas all the world knows that 
the actual E.M.F. is about 1:433 volts, and very probably 
slightly less. But the proposal of our American friends, 
which is intended to redress this legal anomaly, and is 
praiseworthy to that extent, contains other propositions of 
a much less desirable character. It is suggested that the 
Clark cell be deposed from its acknowledged pre-eminence as 
a measuring appliance and the cadmium cell substituted ; that 
the cadmium cell be adopted as à primary standard of elec- 
trical pressure; and, further, that this last suggestion be 
accepted as international. The mere statement of these three 
proposals is enough to condemn them. What need is there: 
for deposing the Clark cell; surely two good and useful 
articles are equally worthy of respect! The determination of 
the E.M.F. for any cell involves an absolute measurement of a. 
current; why not accept the basis of such current measure- 
ment as the current standard? The construction of an- 
electric current dynamometer, suitable for such absolute: 
measurement, is certainly not to be lightly entered upon, and a 
secondary standard would then be probably desirable. If so, we 
do not think there is much ground for hesitancy in preferring 
for this purpose the silver voltameter to any cell. Neither 
Germany nor Great Britain made the mistake of accepting the 
Clark cell as an absolute standard for E.M.F., and therefore the 
opinion of the B.A. Standards Committee to be presented at 
the St. Louis Congress (see report on another page) ignores. 
the legal anomaly as a question for the U.S.A. alone. The 
opinion to be presented on behalf of Germany is not only in: 
accord with the resolution of the B.A. Committee, but further 
quotes convincing arguments against any alteration from the 
ohm and ampere as absolute standards and the volt as deduced. 
from them by Ohm’s law. 

— —— — (— 

American Independent Telephone Association. The 
annual convention of the Independent Telephone Association 
of the United States will be held this year in St. Louis from 
September 21st to 23rd. 

Personal.—The Postmaster-General has appointed Mr. A. 


Eden (first-class technical officer) to succeed Mr. A. W. Heavi- 
side, I. S. O,, as superintending engineer of the Newcastle-on- 


Tyne district. Mr. Heaviside retires on reaching the age limit.. 

Cable Interruptions. Date of Interruption, 
Dominica—Martinique ............. eee May 9, 1902 
St. Lucia Martinique May 9, 1902 
1 333) (8 Aug. 18, 1902 

l i-Issa (Yemen)—Camaran .............. Oot. 22, 1902 
Tarifa—Tangier ......... ee eec e ee ttr oon Jan. 18, 1904 
Cayenne —Paramaribo ........... e eere July 18, 1904 
Cap Haitien—Mole St. Nicholas .............. Aug. 20, 1904 
Bundaberg—Gomen (New Caledonia).......... Aug. 30, 1904. 
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Fire.—The fire at the works of the Windsor Electrical 
Installation Co. last week, which was reported in the daily 
papers, was of a very trivial character. It appears to have 
started on a motor car standing in the stores, the electricity 
works being in no may interfered with. As a matter of fact, 
electricity is not used in the stores for any purpose. 

McMillan Memorial Fund.—Further contributions have 
been received to the MoMillan Memorial Fund in response to 
the appeal of the President and Council of the Institution of 
Electrical Engineers, and the amount received up to Monday 
last was £1,709. 16s. 10s., contributed as follows :— Members 
£923. ls. 4d., Associate Members £265. 3s, Associates 
£262. 16s. 4d., Students £52. 1s. 3d. Foreign Members 
£24. 18s. Subscriptions from non-members £181. 16s. 11d. 
The fifth list of contributions appears in our advertisement 
columns. 


Municipal Tramways Association of Great Britain.—The 
annual conference of the Municipal Tramways Association of 
Great Britain will be held in Liverpool on September 27th, 
28th and 29th. Among the Papers down for reading are the 
following :—'* How to Effect Economy in Current Consump- 
tion,” by P. Fisher; “ Arrangement of Men’s Duties,” by J. B. 
Hamilton; Methods of Dealing with Mixed Systems of 
Traction," by A. L. C. Fell; “Cars: their Equipment and 
Maintenance," by J. Aldworth ; and “Overhead Equipment, 
Construction and Maintenance," by J. M. McElroy. The fol- 
lowing reports will also be submitted :—“ The Standardisation 
of Tramway Accounts” and “ Hours of Labour, &c., of Tram- 
way Employees.” On Tuesday, 27th inst., a dinner will be 
given by the Liverpool Corporation, on the following day 
(28th inst.) the Association dinner will take place, whilst 
Thursday (29th inst.) will be devoted to excursions. During 
the conference visits will be paid to the Lambeth-road works 
and Pumpfields power station of the Liverpool Corporation. 
The conference meets on Tuesday and Wednesday, 27th and 
28th insts. at 11 a.m. 


. Rack and Pinion Tramway near Montreux.— Elektrische 
Bahnen publishes a description of the Trait-Planches rack and 
pinion line, which branches off the electric tramway system 
operating between Vevey, Montreux and Chillion. It is but 
short, some three-quarters of a mile in length, but the gradients 
are severe, the maximum being 15 per cent. This extension 
is of some interest on account of the fact that three motors are 
employed to drive the one and only motor car used. Two 
motors drive the ordinary running wheels, while the third 
motor actuates the toothed wheel which engages with the rack. 
The track is built with three rails of the Vignoles type, one 
side of the track consisting of two parallel rails close together, 
and the rack is fixed within the slot thus formed. The truck 
ofthe motor car consists of two frames of girder work, placed 
one above the other and held apart by springs. A 35 H.P. 
motor for working the pinion is attached to the lower frame, 
and this frame also carries the pinion bearing. The upper 
frame is equipped with two 35 H.P. motors for driving the 
running wheels. Current is conveyed to and from the car from 
two overhead lines by a pair of trolleys of the ordinary Dick- 
inson type, the rails not being employed as a return. 
Telegraph Service in Porto Rico.— The Electrical Review of 
New York states that the Porto Rico telegraph service has 
improved wonderfully since the United States Government 
has withdrawn its military force. The insular Government 
maintains the service, educating its own operators and trans- 
acting the telegraph business in both English and Spanish, 
operators being required to use both languages and the type- 
writer. When it 1s considered that during the régime of the 
Spanish Government the tape and register were used, and it 
sometimes took days to transmit messages, the improved con- 
ditions will be realised. There are 42 offices in paying opera- 
tion on the island. The uniform rate is 25 cents for 10 words. 
I: the school maintained at St. Juan for instructions, tele- 
«raphy is taught as well as the keeping of office accounts and 
rendering of reports. The lines are worked by 1,500 gravity 
cells, renewed every three months. About 100 miles of copper is 
in use, mostly No. 9 G.I. Polesareof native hard wood, some 
of them in use for over 30 years. Operators are paid from $40 
to $100 per month, women being received on the same basis 


as men. For the last fiscal year the number of messages sent 
was 286,386, and the receipts $49,114.07, on which the profit 
was $13,914.46. Storage batteries with rotary transformers 
will soon be installed on the main circuits. The Morse code is 
used. The wires are all single, although it is expected that the 
duplex system will be used soon. 


Wireless Telegraph Notes.—An article in the Elektrotech- 
nische Zeitschrift of August 18th contains the results of a 
long series of experiments carried out. by Prof. Slaby. The 
experiments deal with various important points connected 
with the tuning of transmitters, and afford a test of the 
value in practice of the formule available for the capacity 
and self-inductance of wires. The effect of neighbouring 
earthed objects on the capacity of a wire was investigated by 
measuring by a telephone bridge-method the capacity of a 
10-metre (33ft.) length of wire held horizontally at varied dis- 
tances above floors of different kinds. Thus at a height of 
1 metre above a zinc-covered floor, or above a wooden floor, 
the measured capacity was some 20 per cent. greater than the 
value calculated by the simple formula for straight wires; 
but with a similar elevation above an asphalte pavement the 
error was only about 6 per cent. At heights greater than 
2 metres the ordinary formula is, however, accurate enough ; 
and a modified formula gives values for capacity and for wave- 
length agreeing well with all the experiments. In some of these 
observations the effect of damp weather was noticeable, since 
it increased the observed wave-length somewhat, probably 
because the capacity of the wire was increased by the presence 
of water in the dielectric. A different set of experiments was 
intended to decide whether the electric or magnetic portion of 
the electromagnetic wave plays the greater part in distance 
transmission. Here the apparatus was so arranged that 
either a potential loop or a current loop of the trans- 
mitter, as desired, could be put nearest the receiving 
circuit. Prof. Slaby found a difference approaching 40 per 
cent. in favour of the magnetic effect, but he used distances 
of only 3 metres (9-8ft.). From this the author draws 
the conclusion that in fixing a wireless telegraph station 
itis most important to give free play to the circles of mag 
netic force expanding from the current loop at the bottom of 
the air-wire. Still another group of experiments examines the 
effect on capacity and wave-length of using as a sender a bundle 
of wires arranged parallel to one another or in the form of a 
cone. With equal parallel wires, spaced at distances of a metre 
or more, the wave-length is practically the same as with one 
of the wires, while the energy of charging is increased in pro- 
portion to the number of wires; with a closer arrangement of 
the wires the energy of charging is greatly diminished. With 
the conical arrangement of wires the energy of charging was 
found to be smaller than with the corresponding parallel 
arrangement. Prof. Slaby has further investigated the effect 
on the rate of radiation from a given air-wire system of intro- 
ducing inductance coils at the lower end of the air-wire for 
tuning purposes, the principal measurment being made by) 
placing a hot-wire ammeter between the air-wire system an 
the added inductance. His results show, he says, that such à 
process of lengthening the wave is accompanied by diminution 
in the amount of energy radiated. 

Reuter’s correspondent at Tsing-Tau reported last week an 
interview with Admiral Matussevitch, who was wounded on 
board the **Cesarevitch" during the last naval engagement off 
Port Arthur, and is now in hospital at Tsing-Tau. Admiral 
Matussevitch spoke in the highest terms of the usefulness of wire 
less telegraphy. In the fight on August 10th the apparatus on 
board the * Cesarevitch” continued working until it was shot 
away. Ithad worked more surely and quickly than flags, and he 
believed that in the near future every boat of all Navies, even 
gunboats, would be fitted with wireless telegraph apparatus. 

The United States Secretary of Agriculture has decided 
to instal a wireless telegraph system of fire alarms in all 
Government forest reserves throughout the country. 
According to the Electrical World of New York, Gen. Greely, 
chief signal offices, U.S.A., received on August 9th the first 
wireless telegraphic message sent direct from Nome, Alaska. 
It marks the inauguration of the Government wireless line 
from Nome to St. Michaels, 107 miles. 
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THE APPLICATIONS OF ELECTRICITY AT THE 
PINXTON COLLIERIES. 


It is fitting that the Pinxton Collieries, which are, perhaps, the 
oldest in the country, should be amongst the first to adopt elec- 
tricity as a means of transmitting energy, and that they should 
adopt it ona very extensive scale. These collieries are the pro- 
perty of the Pinxton Coal Co. and are situated on the borders 
of Nottinghamshire and Derbyshire, about one-third of the 
distance between Nottingham and Sheffield. There are nine 
pits, varying in depth from 120yds. to 450yds., and the total 
output is 3,000 to 4,000 tons of coal per day. For reaching 
the workings there are 11 shafts, two of which, however, are 
only used in emergency, and various qualities of coal are 
extracted and sent to all parts of the country. Five different 
seams are now being worked and they are all considered“ safe," 
with the exception of one Silkstone seam, which is rather gassy. 
Special interest attaches to these collieries by reason of their 
age. It is not certain that they are the oldest in England, but 
it is known definitely that at least one pit—No. 1—was being 
worked as long ago as the 17th century. Their geographical 
position entitles them to be described as of considerable 
importance and they are served by three railways—viz, the 
Great Northern, the Midland and the Great Central There 
is also a canal by which coal was conveyed from the pit's 
mouth before the advent of the railways, but the competition 
by the Midland Railway Co. became very serious, and the 
railway company subsequently bought up the canal and closed it 
for traffic, although it still remains in existence. 

Of the nine pits, four are worked with three phase current 
and the remainder with continuous current, but the size of the 
continuous current plant is practically negligible as compared 
with the three-phase, and, therefore, we shall devote consider- 
ably less attention to it. When electrical working was first 
adopted at the Pinxton Collieries it was decided to make a 
start with continuous current, and plant to the extent of about 
50kw. was put down. This, however, was not quite so satis- 
factory as might have been desired, and Mr. F. J. Milne, the 
electrical engineer, at once came to the conclusion that all 
future plant would have to be three-phase. Fortunately, his 
decision has been amply justified. As a rule, colliery owners 
are exceedingly conservative, and, therefore, electrical working 
is always viewed with considerable doubt, amounting almost 
to suspicion. Moreover, there is also the additional capital 
outlay involved, and, in view of the present depressed state 
of trade, which is keenly felt by the coal industry, it is 
not surprising that progress is hampered to a certain extent. 
Hence, it will be understood that the plant which we propose 
describing is but the nucleus of something very ntuch larger, 
and is, after all, practically nothing beyond an experiment on 
a commercial scale. That the experiment has proved suc- 
cessful is beyond doubt, and extensions are being pushed 
forward with great rapidity. 

The alternating-current plant supplies energy, for the pur- 
poses enumerated later, to pits Nos. 1, 2, 3 and 6. On the 
top, or “ bank,” as it is termed technically, of No. 1 pit there 
are 10 Lancashire boilers by Messrs. Danks & Co. Eight of 
these are employed for ventilating, pumping and winding 
purposes, while the remaining two are set apart specially for 
the electrical plant. Each is 30ft. by Sft., has an evaporative 
capacity of 8,000lb. of water per hour, is hand-fired, and works 
at a pressure of 160lb. per square inch. One Cameron feed 
pump has been installed, but each of the boilers is also fitted 
with an injector. A single 6in. steam pipe, supported over- 
head on iron trestles 12ft. in height, conveys steam from the 
boilers, which are situated in the open, devoid of all covering, 
to the engine room. The distance from the boilers to the 
engine room is about 40yds. No special expansion bends are 
provided, and a Royle steam trap is fitted near the engine 
room for draining the pipe. The whole arrangement is, in 
fact, quite an ordinary one, and very little trouble has been 
taken to secure economical working, seeing that fuel is so cheap. 

In the engine room there are two engines, one by Messrs. 
John Fowler & Co. and the other by Messrs. Willans & Robin- 
son. The Fowler engine is of the horizontal compound 
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condensing type, with the air pump carried on the low-pressure 
piston tail rod. Hartnell's patent expansion valve gear is 
fitted, and the following are the principal dimensions of the 
engine :—Stroke, 2ft. Sin. ; diameter of high-pressure cylinder, 
141u.; diameter of low-pressure cylinder, 25in.; speed, 107 revs. 
per min. The main shaft carries a grooved flywheel 14ft. in 
diameter between the cylinders, and the alternator is driven 
from this by means of 10 l}in. cotton ropes. The alternator 
itself is an E.C.C. machine running at 420 revs. per min. 
when working at 150kw. three-phase and 50 ~ per second. 
Its main shaft carries a pulley to receive the ropes from 
the engine flywheel, and another grooved pulley taking four 
lin. ropes for driving the exciter. It is a revolving-field 
machine with water-cooled bearings. Originally, the complete 


.set was installed in the Corporation of Leeds electric lighting 


station, but it was replaced there by a vertical directly- 
coupled set, and the Pinxton Coal Co. bought it because it 
was to be obtained at a low price and because economical 
working and space are only secondary considerations in the 
generating stationof acolliery. As farasthe engine is concerned, 
no alteration has been made, with the exception of replacing 
the stuffing boxes by metallic packing, which appears to be 
answering the purpose admirably. In the case of the alter- 
nator, however, considerable alterations had to be made, as it 
was originally a single-phase machine. The Electric Con- 
struction Co. undertook the task of re-winding it, and, instead 
of generating single phase current at 2,000 volts and 83 per 
second, it is now a three-phase machine generating 1,100 volte 
between the phases at 50 O per second. This conversion has 
been most satisfactory in every respect, and the machine has 
worked quite smoothly ever since. The exciter is also an 
E.C.C. machine, and generates 35 amperes at 160 volts when 
driven at 750 revs. per min. 

At one end of the engine room is a Willans central valve 
triple-expansion 250 H.P. engine, fitted with automatic expan- 
sion gear, and directly coupled to it is a 150kw. three-phase 
Witting-Eborall alternator. This machine runs at 375 revs. 
per min., and generates current at 1,100 volts between 
the phases and at 50~ per second. It is of the revolving 
field type, and carries on its shaft a four-pole 40-ampere 
110-volt exciter. Both alternators are star-connected, but the 
centres are not earthed. On actual test, the combined effi- 
ciency of the Willans set when running non-condensing was 
82 per cent, and of the Fowler set 76 per cent. A consumption 
of 24lb. of water per indicated horsepower was recorded 
when both sets were running, the water being measured into 
the boilers. 

The switchboard is situated at one side of the engine room 
on a platform 10ft. above the floor level, and rubber mats are 
employed. It consists of 12 white marble panels, supported 
on channel iron, efficiently earthed. There are two generator 

anels, to which two sets of three separate 19/16 cables are 

rought from each machine. These cables are drawn into 
iron pipes laid under the station floor. On reaching the 
switchboard the cables are led directly to porcelain clip fuses 
situated near the bottom of the board and well protected from 
accidental or intentional contact by means of an iron screen. 
From the fuses the cables run to three pole oil-break switches, 
from the live side of which leads are taken to the voltmeter 
and synchroniser transformers. Ammeters are then inserted 
in the cireuit, and the cables are finally attached to 'bus bars 
carried on oil insulators at the back of the board. Recording 
voltmeters and ammeters of the moving coil type are employed. 
Two additional shunt transformers are used for hot-wire 
and edgewise voltmeters, and these also supply current for 
actuating the Everett-Edgcumbe rotary synchroniser. The 
six high-tension distributing panels are similar to the gene- 
rator panels, and the exciter panels carry the usual instruments. 
Regulation is effected by varying the alternator field in one 
case and the exciter field in the other, but it is possible, by 
means of resistances in both alternator fields, to adopt the 
former method in both cases. One high-tension distributing 
panel is used solely for workshop power and surface lighting. 
Cables are taken from it to the primary of a 65kw. three-phase 
Oerlikon transformer which steps down from 1,100 to 400 
volts and is air-cooled. The neutral of the secondary is brought 
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out for lighting purposes, and 230-volt lamps are inserted 
between it and any phase. The three phases from the low- 
tension side of the transformer go up to two panels on the 
main switchboard, through ammeters, oil switches and fuses, 
to two groups of workshops. At the point where the cables 
are tapped for the first machine in each shop a three-pole 
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Glover also supplied a large amount of other types of cable, 
including nearly 4 mile of 4-coil cable, three of the cores 
being 7/22 and the others 3/22. This is used for low-tension 
work and is insulated and protected in a similar fashion to 
the high-tension cables. 


From the switchboard to the pit mouth it is laid direct in 


switch is inserted, and they end at the last machine in the 
shop. A fuse, but no switch, is inserted in the neutral wire, 
and all four wires are carried on insulators. 


the ground, and then taken down the shaft in pitch-pine 
casing. This casing is screwed to woc ren plugs driven into 
the brick wall of the shaft, and it has 2 single groove running 

ö throughout its len, th, slightly less in 


SY . * . . 
222 diameter than the cable which it is to 
— * receive. By hamme.ing the cable into the 


„ groove its weight is equally distributed for 
. the entire depth of the shaft, and there is, 
ESL. consequently, far less danger of rupture than 
a aS if it were simply cleated to the shaft wall at 
e x intervals. After the cable has been driven 
Way Ping he sd | T. into the casing, a pine covering is screwed 
— —— on, and the whole forms a very serviceable 
and effective piece of work. 


Immediately at the pit bottom there is a 
3kw. single-phase oil-cooled transformer for 
lighting pit bottoms Nos. 1 and 6, which 
are adjacent. This transformer steps down 
from 1,100 to 230 volts, and is fitted with oil 
switches and fuses in both primary and second- 
ary circuits. After the single-phase trans- 
former there is a three-pole high-tension oil 
switch, by means of which all supply beyond 
the pit bottom can be entirely cut off. 
Owing, however, to the lighting transformer 
being on the live side of this switch, light 
is always available even though power be 
cut off. From this point the cable runs 
direct to a sub-station about 4 mile distant. 
In no case are there any bare wires, and 
the cables are all laid beneath the surface 
at the side of the roads. An exception 
to this practice is made in damp situations, 
when the cable is laid solid in wood troughing ; 
or, in exceptionally damp places it is drawn 
into iron pipe, bridging the damp ground and terminating in 
wooden boxes filled with bitumen. At the sub-station the 
cable passes through high-tension fuses and is then connected 
to the primary terminals of two three-phase Oerlikon trans- 
formers, one of which has a capacity of 60kw. and the other 
45kw. These transformers are in parallel and may be isolated 


9 
x 


Fic. 1.—GENERAL METHOD or Conveyina Eneray TO CUTTER 
AT CoAL-FACE. 


The workshops themselves contain some interesting speci- 
mens of labour-saving machines which are nearly all separately 
driven by means of induction motors situated quite out of the 
way and having an excellent reputation for never giving 
trouble. One of the most ingenious tools is an electric power 
hammer driven by a slipping belt. When it is desired to use 
the hammer the belt is caused to grip the pulley which actuates 
a crankshaft operating the hammer. Normally, the belt slips 
over the pulley, but it grips the latter on 
being stretched by a jockey pulley fixed on 
one end of a bell-crank lever. The strength 
of the blow struck may be regulated to a 
nicety, the working speed being 375 revs. per 
min., and the hammer is in many respects 
superior to a similar machine driven by 
steam. It is an American device, the English 
agents being Messrs. Buck and Hickman. In 
the saddler’s shop there is a sewing machine, 
also driven by an induction motor, and the 
machine for cleaning miners’ lamps is similarly driven. Nearly 
all the induction motors in the workshops were supplied by The 
Electrical Co. The fitting shops are lighted by four Stewart 
enclosed arc lamps in series, with each of which is a choking 
coil. 

Returning to the switchboard, there are five remaining 
panels, which feed Nos. 1, 2 and 3 pits, the managing director’s 
residence and the general offices respectively. Current is 
supplied to No. 1 pit at 1,100 volts, and the tension is not 
reduced until the sub-station, situated about } mile from the 
pit bottom, is reached. The high-tension cable was manu- 
factured by Messrs. Glover & Co. and is three-core, each 
core being composed of 19/16. It is paper-insulated, lead- 
covered, served with jute, then armoured with double-steel 
tape, and finally given a serving of jute over all. Messrs. 


Fie. 2.—Dracram or MAIN anp Tain’ 
HAULAGE GEAR. 


on either high or low-tension side. They are air-cooled, star- 
connected, and the neutral is brought out on the secondary 
side for lighting, three 100-volt lamps being wired in series, 
and the leads carried in iron gas pipes, screwed and earthed. 
The primary voltage is 1,100 and the secondary 520, the latter 
being connected to the bus bars of a small switchboard through 
oil switches. The distributors are also controlled by oil switches. 

Fig. 1 is not intended to represent any particular working 
of the Pinxton Collieries, but is merely a diagram showing the 
general method of working. A three-core cable is taken from 
the distributing centre along a road, in the direction of the 
coal face. At some convenient point, a three-way dividing 
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box is put in and the cable divided up as shown. Some 
distance further on another dividing box may be interposed and 
thus the cable is eventually split up into numerous ramifications 
the actual number depending, of course, on the capacity of the 
main cable. The branches off the main road are termed “gates” 
and these lead direct to the working face. They aresoconstructed 
that their ends are just about 100yds. apart. Near the end 
of every other gate is plared a gas-tight or “ gate end ” switch, 
and a few feet further o; there is a three-pole socket, which 
receives a three-pole plu:+ attached to the end of a flexible 
cable. All work as far as the three-way dividing boxes is con- 
sidered permanent; but from these points to the gate end 
switches the work is more óf a temporary nature, although, if 
the coal face advances, even this work may become per- 
manent. In some collieries it is customary to combine the 
socket with the gas-tight switch, special switches being made 
for this purpose. Those at Pmxton are, however, separate, 
the switches having been made by Messrs. Johnson & Phillips. 
They are of the triple-pole quick-break knife pattern, designed 
to break 50 amperes at 750 volts, and provided with fuse 
terminals. Each pole is mounted on a separate enamelled 
slate base, the bases being separated from each other by means 
of stout insulating non-inflammable fillets. The fuses are of 
the standard terminal type, the fuse wire being clamped 
between stout gunmetal blocks and enclosed in asbestos tubes. 
Stout iron crossbars hold the three poles of the switch rigidly 
in position. The switch and fuse is fitted into a cast-iron box 
lined with asbestos throughout and having a hinged cover. 
When closed, the cover is secured by means of two fly-bolts 
and nuts, a rubber joint making the entire switch gas and 
watertight The handle for operating the switch is fixed on 
the outside of the case, the spindle being taken through a 
suitable stuffing box and connected to the insulated crossbar 
mentioned above. Highly insulating and practically unbreak- 
able material is employed in the construction of the switch 
handle, thus ensuring that the switch is doubly insulated from 
the operator. Cables are taken through insulated stuffing 
boxes to suitable cable thimbles clamped on heavy gunmetal 
terminal blocks mounted on the front of the slate. The cast- 
irom case is complete with holding down lugs. 

One of the most fruitful sources of trouble in electric coal 
cutting is the flexible cable, which conveys energy from the 
gas-tight switch or three-pole socket to the cutter itself. This 
cable has to undergo very rough treatment at the hands of 
unskilled workmen, and it is by no means unusual for picks 
and shovels to be dropped upon it. The three-core trailer 
cable employed at Pinxton was manufactured by the St. 
Helens Cable Co., and each core is of 7/18 copper wire. It is in- 
sulated with vulcanised rubber, which is covered with jute com- 
pound, and the whole is drawn into spiral armoured rubber tube. 
Owing to the fact that a distance of 100yds. separates adjacent 
gate ends and that cables are only taken down alternate gates, 
it is obvious that the trailer, or flexible cable, must be 100yds. 
in length in order that the cutter may be fed continuously. 


The cutter is of the Hurd bar type driven by a 20 H.P. 
three-phase induction motor manufactured by Messrs. Mavor 
& Coulson. It is started by means of an auto-transformer. 
Considering the nature of their work and the constitution of 
the “dirt” under the coal, it is extraordinary that the 
machine runs so quietly and creates so little dust. It should 
not be inferred from this statement that there is an entire 
absence of noise and dirt, but there is surprisingly little of 
either. The bar, having a revolving and reciprocating motion, 
holes out the dirt to a depth of 6ft. under the coal, and makes 
an exceedingly clean cut. Four men attend the machine, and 
it is maintained by the Pinxton authorities that it performs as 
much work in a given time as 20 men, and does the work more 
thoroughly. Two men clean out the dirt which the cutter has 
taken out, and at the same time they put in position struts 
and supports to prevent the undercut coal from falling. "The 
cutter, which was supplied by Messrs. Cowlishaw, Walker & 
Co., hauls itself along automatically by means of a wire rope 
passed round a pulley some yards away. It runs on small 
rails, and as soon as it has advanced over one length the rails 
are taken up from behind the cutter and laid down in front 
ofit. Thus there never need be more than two pairs of rails 


in use for one cutter at the same time. The rate of working 
varies within very wide limits according to the nature of the 
soil, but it is not at all an uncommon occurrence to cut as 
much as 8Oyds. a day at Pinxton. As with every other 
machine, there are occasional mishaps and breakdowns, but 
these are extremely rare and are due chiefly to dust getting in 
bearings. The motor is, of course, amply dimensioned and 
keeps very cool. Practically the only attention required by 
the machine is lubrication and sharpening of the cutters. 

The advantages of electric haulage was early recognised at 
Pinxton, and three haulage motors have been installed. Two 
of these are “main and tail" gears, and the other is a tail“ 
gear. Each is equipped with a 20 H.P. A. E. G. motor, running 
at 1,000 revs. per min. and having a wound rotor, with resis- 
tances in series, by which the speed can be regulated In 
addition, there is a device for short-circuiting the slip-rings 
when required. The end of the motor shaft carries a raw hide 
pinion gearel into a cast-iron spur wheel driving a counter- 
shaft, the gear ratio being 60 to 13. On the other extremity 

of the countershaft is a helical pinion 
geared into a helical spur. wheel fixed 
on the drum shaft, the gear ratio in 
this case being 78 to 17. The drum 
shaft carries two drums, each having 
: a diameter of 2ft. 8in. ; one has a 3in. 
wire rope, and the other a zin. wire 
rope. By means of a claw clutch on 
the shaft between the drums either, 
but not both, can be made fast to the 
shaft. Each drum is equipped with a 
band brake.. The method of operating 
a “main and tail" haulage gear is 
illustrated in Fig. 2. In the case of 
a “tail” haulage there is a single 
winding drum, and a train of empty 
trucks descending a gradient is caused 
to unwind the rope. The rope is then 
attached to a train of loaded trucks, 
which are hauled up the gradient. 
These 20 H.P. motors frequently haul 
as much as 400 tons up a gradient of 
lin 3 during the course of a single 
day. This means that they are often 
overloaded ; but, in spite of this fact, 
there has never been a breakdown since 
| they were installed, over two years ago. 
The lighting of the underground part of the collieries is 
almost a negligible quantity, as very few lamps are required, 
except at sub-stations and hauling stations. 

e have to express our indebtedness to Mr. F. J. Milne, 
electrical engineer to the Pinxton Collieries, to whose specifi- 
cations all the work has been carried out, for his courtesy and 
kindness in affording us facilities for inspecting the work and 
in giving us much of the information contained in this article. 


Fic. 3.—Gas-TIGHT SWITCH. 


Telephony in Abyssinia.—The Telephone Magazine of Chicago, 
quoting from the Washington Post, says that nearly 800 miles 
of telephone wire have already been put up in Abyssinia, and 
1,000 more are in process of construction. The work is being 
done for the Abyssinian Government, and the contractor has 
had almost every imaginable trouble to contend with. Tre- 
mendous rainfalls were the first source of damage, washing out 
many miles of pole line. Scarcely had this damage been made 
good when the poles again began to fall. This time the cause 
was termites, or white ants. The destruction was stopped by 
erecting iron poles, but the latter proved very attractive to the 
natives, who tore them out and converted them into tools. To 
put a stop to this, messengers were sent throughout the country, 
proclaiming that extreme punishment awaited any who touched 
the telephone lines. The principal trouble encountered now 
is due to elephants, who use the poles as scratching posts, 
thus knocking them down, and monkeys who find the wires 
delightful swings. The rapid growth of the jungle also gives 
some trouble and makes it necessary to keep a party of men 
constantly employed cutting away the young growth. 
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A NEW SUB-STATION ON THE CENTRAL LONDON 
RAILWAY. 


Experience in the past has proved that it is most desirable 

to provide an arrangement whereby the tunnels and stations 

of “tube” electric railways may remain efficiently lighted in 

the event of a breakdown of the main power plant. It is, of 
course, comparatively easy to arrange for this in the case of a = 

new undertaking, but the problem is rather more difficult when 
dealing with railways which have been running for some time. 
2 


However, it has been effected in a very ingenious manner 
by Mr. H. F. Parshall in connection with the Central London 
Railway, as may be seen from the following description. 

A new sub station has been built at the Bond-street station 
of the railway, and it is equipped with two 900kw. rotary 
converters, each of which is worked from a separate bank of 
three transformers. These machines are in every respect 
similar to those already running in the company’s other sub- 
stations, but there is, in addition, a 100kw. rotary converter, 
whose armature is wave-wound. This wave-winding simplifies 
the end connections considerably, only three connections being 
required to the slip-rings instead of two per pair of poles, as is 
usual. The sub-station itself is supplied from the generating 
station through two three-core lead-covered cables, each core 
having a sectional area of 0°15 sq. in. It will be seen from 
Fig. 1, which is a diagram of connections at the generating 
station main switchboard, that a separate high-tension switch- 
board has been provided for the Bond-street sub station, and 
that it is possible to supply this board either from the main 
high-tension ’bus bars, through a large motor-driven oil switch, 
or from one or both of two separate generators which are 
situated at extreme ends of the station. This enables Bond- 
street either to run in parallel with the other sub-stations, on 
the high-tension side, or to work quite independently. 

At present, supply for lifts, lighting and traction is derived 
from sub-stations at Notting Hill, Marble Arch, Bond-street 
and the Post Office, but it is intended to discontinue the lift 
and light supply from Marble Arch, using Bond-street instead, 
When, however, Bond-street is shut down, the lift and 
lighting panels there will be supplied from Marble Arch as 
required, ö 

The lift and lighting boards at Notting Hill and the Post 
Office are outside the sub- stations, so that in case of injury to 
the sub- station boards the lift and lighting boards will remain 
unharmed. These boards are provided with throw-over main 
switches, which enable them to derive their supply either from 
their own sub- station or from Bond- street, the cables in each case 
being in duplicate. Thus it will be seen that not only is the 
Bond · street sub-station able to derive its supply from the ordi- 
nary high- tension power bus bars or from a separate high- 
tension switchboard, but the lighting supply at Notting 
Hill, Bond-street and the Post Office may be obtained from 
Bond-street or from the power supply on the low- tension 
side. 

A double-ended booster is provided at Bond- street in order 
to compensate for drop in volts in the cable from there to the 
lift and lighting boards at Notting Hill. In ordinary circum- 
stances all the lighting current will be supplied through Bond- 
street from a single generator at the power house, so that the 
lighting will be absolutely independent of the traction supply. 
In case of emergency it will then be necessary simply to throw 
over the lift switches at Notting Hill and the Post Office to 
supply them also from Bond- street. If, on the other hand, 
for any reason it should be necessary to do so, the lighting 
switches at Notting Hill and the Post Office can be thrown 
over to take supply from the adjacent sub-stations, or both 
lighting and lift switches may be thrown over so as to be 
supplied from Marble Arch. 

The traction feeder arrangements at Bond-street are the 
same as at other sub-stations, but the traction 'bus bars are, 
of course, independent of the bus bars supplying lifts and 
boosters. In all cases, the lighting switches are connected to 
the live side of the main circuit breakers. There is a lift 
distributor in each tunnel and any lift in any station can be 
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worked off either distributor. In each station alternate 
lights are taken off separate distributors and the lighting 
distributors are kept quite separate from those working the 
lifts. Recently, all rubber cables have been replaced by single 
paper lead-covered cables of large section, and practically all 
of them are run in iron pipes. 

The transformers at Bond-street have a capacity of 300k w. 
each and step down from 5,000 to 330 volts. The chief point 
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cases consist of riveted boiler plates, while the bases and, tops 
are of cast iron. They are situated ın a separate room from 
the rotary converters and switch gear, the two rooms being 
divided by a brick party wall and iron doors. The wall, how- 
ever, is not continued quite up to the roof, and, therefore, it is 
possible for the travelling crane to be used for work in either 
room. It was originally intended to have the ‘sub-station at 
the bottom of the lift shaft, as has been done in the case 
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Fic. 2.—PrawN AND SECTIONS oF BOND STREET SUB-STATION, SHOWING GENERAL ARRANGEMENT OF PLANT. 


of interest in connection with them is that they are water- 
cooled. After a 12 hours’ run at normal load the temperature 
is guaranteed not to exceed 30°C. with the surrounding air at 
25°C., nor is more than 2} gallons of water at 16°C. required 
every minute. The drop in E.M.F. does not exceed 11 per 
cent. from no load to full load. Their efficiency at full load is 
97-7 per cent. and at half load 97:2 per cent. The transformer 


of the other sub.stations, but this project was subsequently 
abandoned and à much lighter and cooler site was found on 
the ground level. 

For starting up the rotary converters the intermediate tap 
method has been adopted, and several advantages are gained 
thereby. Before the Bond-street plant was put in, it used to 
be the custom, in starting up in the morning, for one converter 
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in a sub station to be run up by connecting it on to the full 
voltuge, and thus making the whole continuous-current system 
alive. The other sub stations would then run up their rotaries 
on the continuous-current side. This practice of course, put 
double load on the first converter started up, and for this 


difficulty in starting the rotaries by means of the intermediate 
tups on the transformers. The other sub-stations then start 
on the continuous-current side. 

We are indebted to Mr. H. F. Parshall, consulting engineer 
to the Central London Railway, for his courtesy in enabling 
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Fic. 3.—DIAGRAM or CONNECTIONS AT BOND STREET SUB-STATION. 


reason it was usual for the sub-stations to start up the system 


us to obtain the above information and in lending us the 


in turn, so as to distribute the duty. Now, however, Bond- | drawings from which to make the illustrations accompanying 
street is always got under weigh first, as there is not the least | this article. 


A NEW AMERICAN SINGLE-PHASE MOTOR. 


Our American contemporaries contain descriptions of & compen- 
sated single-phase railway motor developed by the General Electric 
Co., and also particulars of trial trips with it undertaken on 
August 19th on the Ballston division of the Schenectady Railway. 

Fig. 1 is a diagrammatic representation of the motor, C being the 
compens&ting winding which opposes the magnetomotive forces of 
the armature winding. If left unbalanced, or at least substantially 
so, the armature field conduces to sparking and to bad power- 
factors. The motor consists of an annular laminated field with a 
distributed winding similar to that of an induction motor. As the 
motor is to operate both with alternating current and continuous 
current, and since the field strength has to be different tor each 
case, the distributed field winding is split up into two parts which may 
be connected either in parallel or in series. These two portions of 
the winding have different number of turns, the arrangement being 
such that the motor runs at practically the same speed whether fed 
with continuous current at 250 volts or single-phase current at 
200 volts. Fig. 2 shows plainly the way in which the armature, 
compensating coil and field coils are connected up for both forins 


of current. The power equipment of the car consists of four 
motors, and it will be noticed by reference to Fig. 2, that two 
motors are always in series and are treated asa unit. lt is also 
seen from the diagram that the compensating coils are always in 
series with their armatures. The latter are in construction identical 
with ordinary continuous-current 
armatures, having a four-polar wave 
winding, and the two brushes are 
permanently fixed in the neutral posi- 
tions. The air-gap is relatively large, 
being about twice that of stationary 
induction motors of corresponding 
size. Actualtests have demonstrated, 
it appears, that the commutation is 
perfect for continuous-current work- 
ing and satisfactory when the motors 
are run with single-phase current. 
For grouping the field windings, 
suitable for either working with alter- 
nating or continuous currents, & change-over switch is provided on the 
car. The car is also equipped with two main line oil switches in 
the alternating and continuous-current circuits, and these various 
switches are mechanically interlocked in such a manner that she. 
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Fic. 1. —DiAGRAMMATIO SKETCH 
OF THE COMPENSATED SINGLE- 
PHASE Moron. 
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change-over switch can only be operated when the main switches 
are open, and, further, that one main switch only can be closed at 
a time. 

As will be learned from the diagram of connections, Fig. 2, the 
speed control of the car is effected on the well-known series- 
parallel system, two motors being treated, as already mentioned, as 
one unit. To this end, the car equipment also includes two K 28 
controllers of the standard continuous-current type. Although a 
variation in the speed by means of transformers with variable ratios 
of transformation would be somewhat more economical in power, 
as far as working with alternating currents is concerned, neverthe- 
less the speed control by means of resistances was preferred in this 
particular case, the reason being that the former method would 
necessitate a double set of speed controlling devices on the car, one 
in connection with the continuous-current supply, the other relating 
to the single-phase supply. Since, moreover, alternating current is 
supplied to the system on the outlying districts only, where stops 
are comparatively few, a costly and heavy auxiliary speed equip- 
ment for governing the motor speed by varying the voltage of the 
single-phase current supplied to the motors could all the more be 
dispensed with. 

The car weighs complete, but without passengers, 30°4 tons, and 
is geared for a maximum speed of 43 miles on the level. Accom- 
modation is provided for 44 passengers, the body measuring 48ft. 
over all. The body is supported by two Brill No. 27 trucks, having 
a wheel base of 6ft. and carrying two motors each. These are 
equivalent to 50 H. p. continuous-current motors at standard rail- 


way rating." Current is picked up from the wires by two trolleys 
First Series D.C. First Series A.C. 
Ful Sedes D.C. — Ê 
d G 
Fall Parallel D.C. First Parallel A.C. 
G G g 
First Parallel D.C. Fall Parallel A.C. 
G G 8 8 
Intermediate Steps Cut Out Sections of Resistance 


Fic. 2.— DIAGRAM or CONNECTIONS FOR Foctr A.C, MOTORS USED ON 
BOTH ALTERNATING AND CoNTINUOUS-CURRENT SERVICE. 


of ordinary construction, one being used for the continuous-current 
supply, the other serving for conveying the alternating current from 
the wires to the car. The base of the alternating-current trolley is 
insulated from the car body by composition insulators Compressed 
air for operating the brakes and the whistle is obtained from an air 
compressor driven by a small compensated series motor, which, like 
the car motors, may be run off the continuous-current or single- 
phase current supply. 

Continuous current at about 500 volts is used for operating the cars 
within the present boundaries of the continuous-current traction 
system. Outside this area, however, alternating current at 2,000 
volts is employed. This voltage is reduced on the car by an 80kw. 
transformer to 400 volts, suitable for directly working the motors. 
The transformer is hung from the car body, and is effectively 
cooled by having its corrugated case exposed to the current of air 
which is set up when the car is in motion. Figs. 3 and 4 represent 
the characteristics of the motors when working with both kinds of 
current. 

The line upon which the trials were carried out has a total 
length of 15°5 miles, 8:9 of which, lying in the city of Schenectady, 
are worked with continuous current. The interurban section is 
laid with 751b. 1-rails, gravel ballast, and has a maximum gradient 
of 1:8 per cent. and no curves exceeding 4}deg. As the Ballston 
extension has been worked for some time past with continuous 
current—and this method of operation is to be continued in parts— 
1t was necessary to construct an additional set of trolley wires for 
conveying the single-phase current. The continuous-current wires 
are carried on centre-pole brackets, and a cross-arm was subse- 
quently fixed to the poles, which are spaced 100ft. apart, for 
supporting the alternating-current trolley wires also. In connection 


with the continuous-current supply, a 500,000 circular mils (about 
0'4 sq. in.) feeder is employed, but for the alternating-current system 
no feeder is used. The trolley wires for the alternating and con- 
tinuous-current service are identical in size, being of No. 0000 size 
and having a grooved section. On the wooden cross-arms, men- 
tioned above, are porcelain insulators of a standard type which 
support a steel wire of a diameter of gin., running parallel to 
the track, and the trolley wire for the single-phase current is hung 
from this catenary by means of suitable clips fixed midway between 
the poles. 
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Fig. 4.—CnHaRACTERISTIC Curves or G.E. A. 604 COMPENSATED 
RAILwAT MOTOR. 


In order to determine the increase in resistance due to induction 
effects when using alternating current at 25 ~ per second, compara- 
tive resistance tests were made on 1 mile of circuit, the results 
being tabulated in the following table :— 


Comparative A.C. and D.C. Resistance, Trolley and Track, per Mile 


of Circuit. 
D. OC. A.C. Resis. A. C. 
Resistance. 25 cycles. RAHO D.C. 
Cw ohms. | ohms. 
Two trolleys in series ........ 0:318 0:417 1:31 
One trolley and double track ..| 0:167 0:259 1:55 
Two trolleys and double track.. 0-088 0155  : 1:76 
Double track alone .......... 0:0174 0:114 | 6:55 


The alternating-current wires are 5ft. apart and 16˙5ft. above the 
track, and the four track rails (the line is double) are bonded every 
1,500ft. At present, single-phase current is generated at 2,200 volts 
and 25 ~ per second by an inverted converter situated at a tempo- 
rary sub-station at Ballston Lake. This sub-station is supplied 
with alternating current at 40 W per second from the distributing 
system of the Hudson River Power Co., but, as a frequency of 
40 T per second was too high for working the railway satisfactorily, 
an inverted converter, fed from the continuous-current side of the 
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sub-station, had to be reverted to as mentioned. Later on, a per- 
manent sub-station is to be erected at Ballston, and the inverted 
converter is to be replaced by & motor-generator. 
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Fic. §.—Sreep Tine Curve (Continuous Current) oF 4 G.E.A. 604 
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Fic. 6.—Speep Time CURVE (ALTERNATING CURRENT) or 4 G.E.A, 604 
CoMPENSATED RarLway Morors. 


The performance curves in Figs. 5 and 6 and the data given in 
the table below are interesting, as showing the relative merits of 
continuous current and single-phase current working :— 


Comparative Runs with Continuous and Alternating Current. 


— D. C. A. C. 
Length of nnn ESPERA HER miles| 1:6 1:6 
Weight Dr tits ea is oe oct bong w hes eek EARN tons) 31°55 31:55 
I/; 8 seconds| 180 180 
Average Current on... ꝑ amperes! 229 346 
Average vollgas, ey Ea .. 606 425 
Volt-amperes full speed on leveual ll 96 110 
Volt-ampere-hours, per ton-mile of given run 863 125:5 
Average e . Eana EEES m.p.h.| 32 | 32 
Schedule speed, including 15-second stop .............. 29:5 |295 


A Large Automatic Telephone Exchange.—The Western 
Electrician (Chicago) of August 13th publishes a detailed 
description of a 10,000-line automatic telephone exchange 
which has now been in operation for some months in a busi- 
ness district in Chicago covering about 2 sq. miles. — At pre- 
sent there are 8,287 lines connected to it. It is stated that the 
average number of switch and instrument “ troubles” reported 
per day are 26, and that for the operation and maintenance of 
the exchange only one man is required for every 2,000 lines. 
The automatic switching is done by means of the apparatus 
described in The Electrician, Vol. L., p. 13, and Vol. XLI., 
pp. 52 and 322. So far as distributing frames, power plant, 
&c., are concerned, the equipment of the exchange follows more 
or less the ordinary practice. 


MAGNETIC DOUBLE REFRACTION OF COLLOIDAL 
IRON HYDRATE.* 


BY A. D. DENNING, M.SC., PH.D. 


The magnetic double refraction of iron salts has often been looked 
for, but up to the present only observed by J. Kerr (^ Brush Grating 
Experiments," Brit. Assoc. Report, 1901), and by Qu. Majorana 
(Rendic. Acc. dei Lincei, 1902), and Schmaus (Ann. der Physik, 
1903), with oll specimens of Bravais's Iron." These experi- 
menters found very transient results and give no absolute values for 
the same. Having found very remarkable results for the viscosity 
of the colloidal Fe (OH), from Merck, it was deemed desirable to 
examine if solution would show properties of magnetic double refrac- 
tion. But although the author made many (more than 80) different 
experiments under various conditions—+.e., after repeated dialysis, 
frequent heating and cooling, by varying concentrations and various 
magnetic field strengths in differently shaped polarisation tubes — 
he has only been able to find traces of such properties. 

Only on one occasion have really measurable results with this 
solution from Merck been obtained. This was after slowly evapo- 
rating & portion until it contained approximately 20 per cent. Fe. 
Then, by placing & few drops between thin glass strips on the poles 
of the electromagnet, a displacement of the interference bands of a 
Babinet's compensator = th wave-length with a field strength (= H) 
of 24,300 C.G.S. units was obtained. After 14 hours the displace- 
ment had decreased by 50 per cent.; on the next day no traces of 
phenomenon were to be found. Much more remunerative results 
were obtained with a solution of Bravais's Iron obtained from a 
Heidelberg apothecary—e.g., with a solution (c —1:0041) containing 
0'295 per cent. Fe (2c). A displacement (g) of 2 A with a field 
strength (=H) of 4,460 C.G.S. units was obtained in a polarisation- 
tube length (=)) 25:5cm.—8& value which gave a specific magnetic 
double refraction (x) 0:89 x 10-8. 

Further, the author was able to confirm Majorana's results that 
the phenomenon obeys the law G = Hz. He found, further, that 
k decreased with the time—e.g., the last value given above was 
19 per cent. smaller after & lapse of 10 days. He could not find 
that shape of trough or previous shaking of solution had an influence 
on the result. 

Apparently the Merck ferric hydrate and the“ Bravais's Iron” have 
not the same chemical constitution. Oddly enough, no solution of 
Fe(OH), that was in the Heidelberg Physics Institute during the 
course of above experiments showed traces of double refraction, 
when subjected to a sudden and quick motion as previously found 
by Prof. Quincke (Ann. der Physic, 1902). Schmaus’ explanation 
of the suspension character of the solution is nothing more than 
Quincke's Schaum-Theorie.”’ | 


SINGLE-PHASE RAILWAY MOTORS OF THE 
OERLIKON COMPANY. 


Dr. Hans Behn-Eschenburg, in an article which appeared 
recently in the Schweizerische Elektrotechnische | Zeitschrift, 
described two new single-phase commutator motors, manufactured 
by the Oerlikon Company. One of them is a 35 f. p. motor, capable 
of working with continuous current or with alternating current at 
frequencies between 20 and 40 ~ per second, while the second is 
designed for 200 H.P. and a frequency of 15 ~ per second. 

The 85 H. . motor, to commence with, runs normally at about 
1,000 revs. per min. and is designed so that it may be run: (1) as 
an ordinary continuous-current series motor from a 200-volt supply ; 
(2) as a series motor for single-phase currents at 200 volts and fre- 
quencies from 0 to 25 ; (3) as a repulsion motor when fed 
with single-phase currents of from 40 to 50 ~ per second and ata 
pressure of 230 volts, or (4) as a compensated series motor of the 
Latour type, being fed in this case with single-phase current at 
250 volts. 

The rotor and stator are each equipped with a six-polar, dis- 
tributed winding, embedded in slots and in appearance resembling 
very much the ordinary winding of & continuous-current armature. 
No resistance is inserted between the armature coils and the respec- 
tive commutator segments. In the first three cases, six brush 
spindles are required, but in the fourth case 12 brush spindles are 
necessary. The carbon brushes are 8mm. wide in all cases. When 
the motor is used for the purposes (1) and (2), the brushes are fixed 
at the neutral points and the stator winding is split up into two 
identical parts, the magnetic axes of which are shifted relatively to 
each other by one-half of the pole pitch. One part serves for pro- 
ducing the field and corresponds, therefore, to the field windiny of 
the ordinary continuous-current series motor, while the other part— 


* Abstract of a Paper read before Section A of the British Association. 
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the compensating winding—nullifies the detrimental effect of the Exhaustive tests (see Figs. 1 to 4) were made with the motor 
field emanating from the loaded armature. It would be possible, | when working in the four ways indicated, and the normal load, 
of course, to replace these two windings by one only, shifted one | defined as the maximum load compatible with good commutation, 
quarter of the pole pitch from the centre line of the brushes. was kept up in every case for four hours. The temperature rise at 
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For employment as a repulsion motor or as a motor com pensated | the end of the full load run of four hours, it is stated, did not exceed 
on the Latour system, the two parts of the stator winding are con- | 45°C. (81?F.) on any part of the machine. 
nected together, so as to form one evenly-distributed winding only. The motor was loaded by taking current from a generator directly 
The air-gap is nun. wide. driven by the motor. In order to obtain best results in all cases, 
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the ampere-turns of the armature, as well as the number of | tenth of the pole-pitch from the magnetic axis of the stator winding. 
commutator segments, has to be chosen as high as possible. This position was found experimentally and corresponded to the 


It is well known that the current taken by repulsion motors and | maximum power-factor, when the following conditions obtained: 
Output 85 H.P., speed 1,000 revs. per min. and temperature rise 


within the limit mentioned above. 


Fic. 5.— OzRLIkoN 200 H.P. SINGLE-PHASE RAILWAY MOTOR; SEEN FROM Fic. 6.— OERLIKON 200 H.P. SINGLE-PHASE RarLway MOTOR; SEEN FROM 
THE CoMMuTATOR SIDE. THE Pinion SIDE. 
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Fic. 7.—OERLIKON 200 H.P. SINGLE-PHASE RAILWAY MOTOR. 
(Dimensions are given in millimetres.) 


Although the characteristic curves in Figs. 1 to 4 are self- 
explanatory, one or two important points in connection with them 
may Le pointed out. It will be noticed, for instance, that the 
efficiency of the motor when running with continuous-current is 
about 3 per cent. higher than with alternating current. It will 
also ke observed that the power-factor of the ordinary single- 
phase series motor is better by about 8 per cent. than that of the 
repulsion motor. 

For speeds from 800 to 1,(00 revs. per min. the commutation was 
excellent, it appears, for all four ways of working, but for speeds 
below 500 revs. per min. and above 1,0CO revs. per min. the com- 
mutation was excellent only when the motor was run as a con- 
tinuous-current or alternating-current series motor. In the other two 
cases special arrangements have to be provided to reduce sparking 
when the above limits of speed are not observed. The motor 
weighs, without gearing, 2, 200lb. 

The second motor (see Figs. 5, 6 and 7) described by Dr. Behn- 
Eschenburg, is designed for 200 H. P., a normal speed of 650 revs. 

| per min. and a frequency of 15 co per second. It is one of two 

CS ww j motors intended for a locomotive which, at a speed of 25 miles an 
TOW hour, requires at times approximately 400 H. p. to drive it. On 
ó—6-—9- the level a maximum speed of about 37 miles an hour is to be 
attained. These motors are to replace continuous-current motors 

the loads these are capable of dealing with depend to a large extent | already existing, and their design, therefore, was tied to cer- 
on the position of the brushes. In the tests of the above motor | tain conditions. The gear ratio was given, for instance, and 
when working as a repulsion motor, the brushes were shifted one- is 1: 8&1. Since it was required that the motor carcase was to 
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be split, pole-pieces, similar to those of ordinary continuous-current is stated that the motor commutates well for all speeds between 0 and 
motors, were employed. There are eight poles, and it is seen, | 1,100 revs. per min., and at frequencies varying between 15 and 22 
therefore, that the normal speed of the motor—i.e., 650 revs. per | ~ per second. The motor weighs 6,600lb. and develops 200 f. Pp. when 
min., is thrice that corresponding to synchronism. Although this | consuming 600 amperes at 260 volts. Fig. 8 represents the test 
motor might well be run as a repulsion motor, it was decided to run | curves of the motor. At a speed of 650 revs. per min., and a fre- 
it in this particular case as a single-phase series motor. No special | quency of 15 ~ per sec., the author states that the power-factor is 
compensating winding is employed, but the armature field is partly 0:94 for all loads; at a speed of 1,000 revs. per min., and at the 


E: 
š E E 
= = *,$ LL. 
| 2 s cm Oe 
200 1,000 100 / 500 200 L3 
22 es E 
| IM 1 wa 
| 70 $ 
| H4 o: 45 
100 500 250 100 
| 22 : 874 
7 PA 
| F 72 
T ARE 
„ „ M ll TEES ESIE ES 
50 100 150 200 250 H.P. 50 100 150 200 H.P. 
200 H.P. Oerlikon Single-phase Series Motor. Frequency 15 œ per sec. 200 m.r. Oerlikon Single-phase Series Motor. Frequency 15 a per seo. 
Current constant at 600 amps. Speed constant at 650 revs. per min. 


Fic. 8. 


balanced by various expedients not described in detail by Dr. Behn- | same frequency, the power-factor is 0°97, and when the frequency is 
Eschenburg. A novel arrangement, likewise only mentioned by the | increased to 25 ~ per second, the corresponding figures for the 
author, has been fitted for further reducing the sparking voltage, and it | power-factor are given as 0:87 and 0°93 respectively. 


— — ——— — 


EXPERIMENTS FOR IMPROVING THECONSTRUCTION | Prof. Carhart to substitute the saturated cadmium or Weston cell for the 
cell as a recognised standard of E. M. F. e committee are aware 
OF PRACTICAL STANDARDS FOR ELECTRICAL | that the 15 1 8 ae kair petal coefficient of the cadmium cell is one 
* iwentieth of that of the Clark cell offers many valuable advantages, but 
MEASUREMENTS. in view of the fact that experimenta designed b lead up to a satisfactory 
, . . specification of the cell are in progress at the National Physical Labora- 
The committee are glad to repcrt that during the year considerable | tory, and that the completion of the ampere balance would enable the 
progress has been made with the construction of the ampere balance. | absolute E.M.F. of the cell to be determined, the following resolution was 
Mr. L. Oertling has constructed the weighing mechanism, which has, | passed at the last meeting :— 
however, not yet been taken over by his committee, and the electrical “ The committee is not prepared at present to displace the Clark cell, 
parts of the instrument are nearing completion in the workshops of the | and prefers to wait for the conclusion of the experiments at the National 
National Physical Laboratory. The castings, rods, tubes, screws, &c., | Physical Laboratory, and with the new balance, before coming to a 
intended for the weighing mechanism had their magnetic permeability | decision as to the value to be assigned to the E.M.F. of the saturated 
determined, and no part used in the construction has & permeability | cadmium cell." 
differing from unity by more than 0:001 per cent. The second question relates to certain proposals as to nomenclature 
During the early part of the year Mr. F. E. Smith completed his | Which are to be brought forward by Dr. Kennelly. These are (4) that a 
researches into the construction of a mercury unit of resistance, of which | Systematic nomenclature should be agreed upon for magnetic units, and 
some account was given in the last report. The results have been com. | (8) that the prefix“ Abs” should be used to indicate that a unit is given 
municated to the Royal Society and are being published in the Philoso. in the absolute C.G.S. electromagnetic system, and “ Abstat! to indicate 
phical Transactions. The values of the various tubes (11 in number) are | that the unit in question is in the absolute C. G. S. electrostatic system. 
very accordant, and a mercury standard of resistance of a high degree | Thus an “ Abs’ volt would be the C. G. S. electromagnetic unit of E. M. F. 
of accuracy now exists. Since the completion of his work, the specifica- | and “ Abstat " volt the C. G. S. electrostatic unit of E. M. F. These pro- 
tion of the Clark cell has engaged Mr. Smith's attention, and a detailed ! posals have been discussed by the committee, which has agreed to the 
account of his work forms an appendix to the present report. Mr. Smith following resolution :— : , NEA . : 
is continuing his inquiries and hopes shortly to be able to issue a com- ` “With regard to the choice of magnetic units the committee is of 
plete specification for Clark and cadmium cells. The completion of the , opinion that the only two systems which need to be considered are the 
ampere balance will enable an absolute determination of their E. M. F. to C. G. S. system and the ampere volt ohm system, and that the quantities to 
be made. | be named, if any, are (1) magnetic potential, (2) magnetic flux,* (3) mag- 
The committee regrets to report that no further progress has been netic reluctance. Of the above two alternatives the committee is in 
made since its last report with the experiments to determine the per- | favour of the C.G.S. system as that on which to base any nomenclature of 
manence and reliability of the platinum resistance thermometers magnetic units, but is of opinion that a system of nomenclature is not 
described in that report. It was pointed out last year that a special called for.“ . : 
resistance box was required to enable the work to continue; unfor- The committee disagrees with Dr. Kennelly's prefixes for the absolute 
tunately, the funds necessary for its purchase were not forthcoming, electromagnetic and absolute electrostatic systems of units, and expresses 
and the work has remained stationary for a year. Meanwhile the com. the opinion that no system of prefixes should be employed in which each 
mittee would call attention to the very complete comparison up to a Prefix does not bear some definite numerical signification. 
temperature of 1,000 C. between the constant volume nitrogen thermo- In view of the work still necessary with regard to the ampere balance, 
meter, the platinum resistance thermometer and the platinum-platinum. | the cadmium cell, and the platinum standard of temperature, the com- 
rhodium thermo couple communicated recently from the National | mittee recommend that they be re-appointed, with a grant of £50, that 


Physical Laboratory to the Royal Society by Dr. Harker. Lord Rayleigh be chairman, and Dr. R. T. Glazebrook secretary. 
The committee have received a cordial invitation to co-operate in the , 

electrical conference at St. Louis during the forthcoming autumn, and APPENDIX on Anomalies of Standard Cells.t By F. E. Smitu. 

have asked Prof. Perry and the secretary, who are attending as delegates (From the National Physical Laboratory.) 


of the Institution of Electrical Engineers, to represent their views on two 
questions of special interest. The first of these relates to a proposal by 


During the past two years certain anomalies of Clark and of cadmium 
cells have been under investigation at the National Physical Laboratory. 
The work is still far from completion, but the essential results so far 
* Abstract of the report of a committee of the British Association, con- | obtained are given in this Paper. Iu March, 1902, some experiments at 
sisting of Lord Rayleigh (chairman), Dr. R. T. Glazebrook (secretary), | Bushy House resulted in the isolation of the depolariser employed in 
Lord Kelvin, Profs. W. E. Ayrton, J. Perry, W. G. Adams and G. Carey | both standards as the great disturbing element. Mr. Swinburne arrived 
Foster, Sir Oliver J. Lodge, Dr. A. Muirhead, Sir W. H. Preece, Profs. n sis c MEC 288 
J. D. Everett, A. Schuster, J. A. Fleming and J. J. Thomson, Dr. W. N. * The name Maxwell" was recommended by the Paris Congress, 
Shaw, Dr. J. T. Bottomley, Rev. T. C. Fitzpatrick, Dr. G. Johnstone | 1900, as the name of his unit, and this recommendation was adopted by 
Stoney. Prof. S. P. Thompson, Mr. J. Rennie, Principal E. H. Griffiths, | the committee at Bradford. 

Sir Ag W. Rücker, Prof. H. L. Callendar and Mr. George Matthey. T Abstract. 
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at the same conclusion in 1891*, while recently in America Prof. H. 8. 
Carhart and Mr. G. A. Hulett have traced the variations in E.M.F. of the 
cadmium cell to the same source. A new specification of the mode of 
manufacture of the paste was thought to be desirable, and this problem 
was the first to receive attention. 

After numerous experiments, the following mode of preparing the 
mercurous sulphate for standard cells was arrived at :—Fuming sulphuric 
acid saturated with SO; (32 per cent. of SO; is a convenient specification) 
is added to sufficient pure distilled mercury to ensure the latter being 
always in excess. The mercury should be contained in a clean glass 
vessel and violently agitated by a glass stirrer, so that the product 
may be in a fine state of division. After seven or eight hours the 
reaction will be sufficiently advanced for the sulphate to be separated 
from the acid, but if convenient the action may go on for some days. 
Carefully pour off as much of the strong acid as possible into a large 
volume of water or into an empty vessel, and afterwards add the pasty 
product left to 30 or 40 times its bulk of distilled water. Mercury is 
precipitated and a considerable quantity of heat is evolved owing to the 
dilution of the acid. A few minutes suffice for the sulphate to settle, 
when the acid liquid may be decanted and the salt well washed by agita- 
tion with acidulated water (one part of conc. H,SO, to 10,000 parts of 
distilled water). Filtering follows, a filter pump being employed to effect 
exhaustion. It is advisable next to pound the damp sulphate thoroughly 
in an agate mortar to ensure the absence of small caked masses, after 
which acidulated water is again added, filtering effected and the salt 
washed on the filter paper with two or three lots of neutral saturated 
cadmium sulphate solution (or zinc sulphate solution for Clark cells). 
The salt is now removed to a small flask, saturated cadmium sulphate 
solution added, and the whole well shaken and then allowed to stand for 
24 hours. Filtering follows, then three more washings with cadmium 
sulphate solution, removal to a flask once more with Cd8O, solution, and 
at the end of 24 hours the solution should still be neutral to Congo red. 
If so, the sulphate may be filtered and is ready for the manufacture of the 
paste. The whole of the operations should be conducted in a room 
screened from sunligkt. As thus prepared the mixture of mercurous 
sulphate and mercury is of a dark grey colour. Cells set up with paste 
prepared from it require no ageing, and the constancy obtained with 
pastes made from materials obtained from different sources is an indica- 
tion of the purity of the salt. 

Table A gives the results of comparisons between cadmium cells set up 
with pastes prepared in this way and cadmium cell W 17. The latter 
in every case has the greater E.M.F. Differences are expressed in 
hundredths of a millivolt. 


Table A. 
Date of | | 
t | Gell No. 66. Cell No. 67. Cell No. 68. 

observation. | | 

1904. a b c | a b c a b c 
May 12 -24 -26 -24 ee EN 
4, 12 ., -21 -20, -22 iuris HN: 
„ 12 . -90, —20, —21 Ts 
» 16 | TE -27 -25 -28 
» 16 TAS -22 -21 -21 
„ 16 | -21 —90 -20' -21 -21 -20 bows 
Junel8 ....' Nos | 2 29 -29 27 
„ 13. s US | 93 -22 23 
„ 18 ....; —21 —20, -21 | -20 —20,—19  -21 -20 -19 
July 6 ....| —21 —21 -20| —19, —20 —19, -20 -21 --20 
» 9 | —20, —20, -20 | -20 —21 -30 -20 -20, — 19, 


The first set of observations with each cell was made about five min utes 
after adding the solution; the second set of observations about 20 minutes 
afterwards; and the third set three hours afterwards. For the first two 
sets of observations the temperature of the four-limb cells was unsteady ; 
for the remaining observations they and W 17 were at the same steady 
temperature. Other cells of the Rayleigh H form have been constructed, 
and the comparisions are equally satisfactory. 

An alternative method of preparing the salt was next sought. This 
second method is very simple. Any purchased sample of mercurous 
sulphate is heated together with mercury and concentrated H;80, on a 
water bath for half an hour, the mixture being stirred occasionally. At 
the end of that time the remaining solid is allowed to settle and the hot 
clear acid carefully poured into a large volume of distilled water. 
Mercurous sulphate is soluble to a considerable extent in hot concen- 
trated H,SO,; the result of the dilution is, in consequence, to precipitate 
the salt. As thus produced, the mercurous sulphate is in a finely divided 
state and of a pure white colour. It is well to at once admix with a 
little mercury and filter. The washing is performed as before. Portions 
of three purchased samples of Hg,SO, were dealt with in this way, 
and after treatment gave identical results with the cells dealt with in 
Table A. The three original samples prepared in the ordinary wa 
produced cells differing in E.M.F. from the standard by 40, 160 an 
10 hundredths of & millivolt. 

A third method, devised by Prof. Carhart, does not necessitate the 
use of concentrated acid. In order to hasten the reaction between 
mercury and dilute sulphuric acid (one to six) an electric current is 
passed from the mercury to a sheet of platinum foil suspended in the 
liquid. It is essential that the liquid be kept well stirred so as to keep 
the mercury surface exposed. Prof. Carhart has employed a beaker 
or crystallising dish to contain the liquids, and used a current of about 
0:3 ampere; the current density, however, is not stated. At Bushy 


* See B.A. Report, Cardiff, 1891. 
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House the salt so produced has been compared with those prepared by 
the two previous methods. Under ordinary circumstances, about three 
grammes of the salt - very grey owing to the presence of mercury in a fine 
state of division is obtained per hour. The current density at Bushy 
House has been about 0:01 ampere. It was gratifying to find that the 
product (washed as before) gave identical results with the other methods. 
Very violent agitation was maintained during the preparation. When 
the liquid is not stirred a yellow compound (apparently turpeth mineral 
HgSO EON, is also produced, and cells, the pastes of which are prepared 
with the product, have an E.M.F. when first set up more than a millivolt 
higher than the normal. Particular stress must, therefore, be laid on the 
instruction to keep the mercury surface well exposed. I found the same 
thing happen when attempting to form mercurous sulphate by the elec- 
trolysis of a saturated cadmium sulphate solution in an H-form vessel, 
the electrodes being pure mercury. 

It will be observed that the remarks on the depolariser apply equally 
to Clark and to cadmium cells. Cadmium cells alone were made up in the 
final tests because of their small temperature coefficients ; but Clark cells 
have also been set up and similar results obtained. Evidence of remarkably 
stable celis set up with purchased mercurous sulphate is afforded by six 
cadmium cells made at Bushy House in April, 1902; these have been in 
constant use, and in the case of two of them have frequently been short- 
circuited through 100 ohms. One of these cells is taken as a standard in 
the comparisons. By reference to a seventh cell made up in June, 1904, 
with a paste made from sulphate identical with that employed for the 
previous ones, it is thought probable that the whole six cells have fallen 
0-07 millivolt since their manufacture, Table B gives the result of the 
comparisons. 


ee eee Table B. 

Date of observation. | 16>17. | 16>18, | 16>19. | 16>20. | 16>21. 
May 5,1902 .......... | 00000 | 00000 -00000 | -00000 | -00000 
September 12, 1902 .... 0'+ 1 0 - 1 0 
February 25, 1908 0 0 0 0 0 
December 14, 1908. + 0, — 0; 0 OT 9, 
February 6, 1904 ...... | 0: 0 0 0 0 
July 9, 1904 .......... + 0, + 0, 1 5 05 0 


At the present time the E. M. F. of a cadmium cell set up with a paste 
made from fuming sulphurio acid and mercury is less than that of these 
cells by 0°21 millivolt. 

With respect to the other elements of standard cells, it is proposed to 
investigate the cadmium and zinc amalgams, and the solutions of the 
sulphates of these metals, in & manner very similar to that employed 
for the pastes. Mach valuable information has fortunately accumulated 
respecting the influence of impurities in these, so that probably the task 
is a light one. It is interesting to note that neither of the amalgams 
should have its surface exposed to the atmosphere for any length of time; 
it is preferably covered with water or a solution of the sulphate of the 
metal. This prevents oxidation. In addition to these investigations, the 
effects of acidity and basicity are to be determined, together with observa- 
tions in connection with lag, polarisation, temperature coefficients, &c. 


Remarks on the Rayleigh H Form and the Board of Trade Tube Form of 
Standard Cells. 


In 1892 Dr. Kahle, in a Paper read before the British Association at 
Edinburgh, described some researches made by him on the Clark cell. 
Comparisons of H cells set up by him with tube cells set up by Dr. Glaze- 
brook at Cambridge, led to the assignment of an E.M.F. to the H cell 
four ten-thousandths of a volt less than that of the Board of Trade form. 
This difference in value has been often quoted, and is at the present time 
accepted as a fact. In view of the discrepancies produced by the paste, 
together with theoretical considerations, it was thought desirable to 
investigate this difference if such should exist. For this purpose the 
H and tube forms of cell were combined. In addition to the usual ter- 
minals to the H cell, a zinc rod was inserted in the limb containing the 
paste, so that the arrangement of the elements in this limb was in acco 0 
ance with the specification of the Board of Trade pattern. The sole 
difference in the elements of the H and tube cells was, therefore, the sub- 
stitution of the zinc rod for zinc amalgam. In some cases the zinc it 
was amalgamated, in others it was merely cleaned, in no case did it 
touch the paste. With two cadmium cells set up similarly, & rod " 
cadmium amalgam contained in a glass tube perforated at a few poin 
replaced the plain cadmium rod. Very steady temperatures were main- 
tained before taking observations. ium 

Table C gives the results of comparisons of these Clark and cadm! 
cells. The standard adopted for the Clarks was cell No. 10, a stan 
more than two years old and fairly constant; that for the cadmium 
was a third cell, No. 48, made up at the same time. 


Table C. — Differences in Hundredtha of a Millivolt. 


Date of Clark cells, Cadmium cells. 
obser- 55 ee rsen 
vation. | E10 Ell | C3 67 co | 9 — 
1904. H. T. H. T. H. T. H. T.H. T. H T. H. ig 
July 5.2 -8+0 700-1 -7 +10— 2 1d 
„ 6.10 4243 -5+4 +0 710 7 +2 43:4 
ge E as T +6 +2 47 -- 2+10+ 2 ane 
„ 8. +5 +149 + 27 8415 „241 
„ 9 74 -642 4046 72 £8 4124+ 77 372 t 41 
Means ..1¢1 —442 -244 -0,49 + 34 84 742 +? 
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Cells numbered E 10 and E 11 contained a different paste from that in 
C3,C7,C 9. The differences between H and T are small and irregular, 
and probably explained by the non-uniformity of the surface of the zinc 
rods and slight differences in the concentration of the solution. The 
zinc rods in È 10, E 11, C 3 and C 7 were amalgamated ; that in C9 was 
cleaned only. 

The observations show that no such difference as 0:0004 volt exists 
between the two forms ; the difference found in 1892 is to be attributed 
to other causes, probably the pastes employed. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Quasi Rudio-activity Produced by Point Dischurge.— Sella has 
shown that when a metallic body is connected to one terminal 
of an electrostatic machine, and made to face a series of points 
connected with the other terminal of the machine, and the 
discharge passed without sparking between them for, say, an 
hour, the body acquires an induced radio-activity if the dis- 
charge has taken place in fresh air, and not the air of a room 
closed for some time, while the presence near the body of 
thorium during the discharge greatly enhances this radio- 
activity. S. A. Edmonds has undertaken experiments to dis- 
cover the origin of this activity. He fixed a series of discs 
made of aluminium, lead, copper, zinc, iron and brass first to 
the terminal of a six-plate Wimshurst machine and then toa 
wire connected with an electrometer to measure the radio- 
activity. On the face of each disc after a discharge was seen a 
deposit which was darker at the places immediately opposite 
the points and very light at intermediate places. "Tests made 
on this deposit showed the presence of slight traces of iron 
when needles were used as points, the “Prussian blue" 
precipitate being obtained, while, when other metals— 
copper, brass—were used, very faint traces of their presence 
were obtained from the various deposits produced by them. 
It was noticed that with slight deposits the activity was less 
than was the case with denser deposits, while, in one case, on 
accidentally wiping off the deposit, very little activity was 
found at all, which suggested that the deposit was in some 
way responsible for this radio-activity. These experiments 
show that this quasi radio-activitv, produced by the action of 
the point discharge, is due to the presence of dust particles 
in the air. These dust particles come into contact with the 
stream of ions present, moving from the points to the plane, 
carrying the discharge, and, when they become deposited on 
the plane, trap some of these ions, and hold them, so that they 
can only enter very slowly indeed into the metal of the disc 
under the force of attraction they experience by virtue of the 
charges carried by them. The disc thus has a film of ions 
held in the dust deposit on its surface, so that, if it be placed 
in the testing vessel and raised to the potential employed in 
the experiments, the electric field produced will act upon the 
ions thus trapped and increase their energy, thus enabling 
them either to go out from the disc and into the electrode 
facing it, thereby increasing the charge in the electrometer, 
or else to go into the metal of the disc, and so show no external 


effects. 
(S. A. Epstonps, Proceedings of the Cambridge Philosophical Society, 
August 19, 1904.] 


Magnetic Deflection of Ionic Current.—McClelland has shown 
that the space surrounding an incandescent platinum wire 
conducts electricity. This conduction is a complicated effect, 
being partly due to the ionisation of the gas and partly to the 
projection of electrons from the wire. (Gwilym Owen has 
simplified the conditions by heating the wire to a tem- 
perature not exceeding 200deg. To determine the ratio 
e/m for the 'particles given off he employed Thomson's 
method of retardation of discharge by a magnetic field 
which involves the use of electric and magnetic fields at 
right angles to each other. His results are as follows :— 
The current of negative electricity from a hot platinum wire 
at low pressures is mainly carried by corpuscles, the proportion 
of corpuscles to heavy particles being at least four to one. 
From 10 to 20 per cent. of the discharge from uncleaned wire 
newly set up and also from a wire which has been cleaned by 
boiling in nitric acid is carried by heavy particles. By pro- 


longed heating of the wire and frequently renewing the air in 
the apparatus the wire can be brought to such a state that the 
proportion of heavy particles in the discharge is only about 
5 per cent. even at very high temperatures. At low tempera- 
tures, even for wires that have not been subjected to prolonged 
heating, the discharge is wholly carried by corpuscles. "The 
value of e/m for these corpuscles was found to bo 1:41 x 107. 
The magnitude of the r4 neis after varions treatments of the 
wire suggests that the discharge is due primarily to the 
ionisation of gases (probably hydrogen) occluded in the wire. 
This confirms the result obtained by H. A. Wilson. The 
author believes that the disintegration of the metal is due to 
the carrying away of particles of the metal by the gas as it 
escapes, and these particles convey a small portion of the 
discharge. 


[Gwinvw OwrN, Proceedings of the Cambridge Philosophical Society, 
12, Part 6, 1904.] 


Effect of Screening on Ionisation.—A. Wood has made an 
attempt to discover the causes of the so-called spontaneous 
ionisation of the gas contained in a closed vessel. "Wilson and 
Strutt ascribe it to a primary radiation of the material of the 
walls, whereas McLennan and Rutherford and Cooke have 
shown that the ionisation is also to some extent due to a very 
penetrating radiation from without which passes through the 
walls of the vessels. The author argues that if the latter is 
the chief agency at work, it must be possible to intercept it 
entirely or partly by screen. He therefore surrounded 
vessels of lead, tin, iron, aluminium and zinc with a lead screen, 
1-3cm. thick, and noted the reduction of spontaneous ionisa- 
tion thus produced. It amounted to 23 per cent. in tin, iron 
and zinc, and to about half that in lead and aluminium. 
When an iron screen was substituted for the lead screen, the 
proportionate reduction remained about the same, except that 
tin ranged itself among the metals which are less subject to 
the screening effect. The author concludes that a consider- 
able part of the spontaneous ionisation, being unaffected by 
the screening, is produced by a radiation from the walls. 
This “intrinsic " radiation is great in lead and aluminium and 
small in iron, zinc and tin. | 


(A. Woop, Proceedings of the Cambridge Philosophical Society, 12, 
Part 6, 1904.) 


Evolution of Metallic Structure. — G. Cartaud reports having 
found traces of a cellular structure in the soft metals lead, tin 
and zinc, which he has succeeded in polishing and etching. 
Lead, which is the most difficult to polish, also presents the 
most decisive evidence of cellular structure. When attacked 
by picric acid dissolved in acetone it shows a completely closed 
microscopic network of cells. "There is, however, evidence to 
show that this network is shown up by a kind of development, 
and is but the relic of an actual structure in what might 
be called the embryonic stage. Apart from this small cellular 
network, there is a much larger crystalline network which 
indicates the final stage of the solidification. The lines of this 
network are straight and freely intersect the waving lines of 
the cellular network. The author compares them to lines 
drawn along the course of a river, but so as to indicate the 
general or average course. The crystallisation follows the 
original or embryonic lines, but rectifies them. When an 
ingot is deformed and then annealed the relation between the 
crystalline and the cellular networks disappears. 

[G. Cartaup, Comptes Rendus, August 16, 1904.) 
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THE TRADE UNION CONGRESS. 


While complaints are made on all sides as to the slack- 
ness of trade, while prices are going down and profits are 
diminishing to the vanishing point in many trades and busi- 
nesses, British capitalists are naturally shy of investing money 
in industrial undertakings in their own country. The “ tight- 
ness” of capital which has been apparent for the last year 
or more is only slightly giving way, and the low value of 
Government stocks and “gilt-edged " securities on the Stock 
Exchange makes it difficult to start new manufacturing busi- 
nesses or to obtain money for the improvement of existing 
ones. By taking examples from one or two particular trades 
and applying them broadly to the whole commercial activity 
of the eountry, it is of course easy to exaggerate the extent 
of the present business depression, but there is no doubt that 
much hard work and some expenditure of capital is needed to 
place a number of our manufacturing industries on a firmer 
basis. Our methods of manufacture must be improved and 
cheapened, the boundaries of our commerce must be extended, 
and there must be inducements to attract fresh brains and 
fresh capital into the ranks of industrialism. To bring this 
about, it is essential that employer and employed should work 
together for the common good. “A house divided against 
itself cannot stand," and when masters and men, capital and 
labour, are in a constant state of antagonism, the common 
object for which they should be striving, namely, the advance 
ment of the business in which they are mutually interested, 
will necessarily suffer. "Therefore, the note struck at the 
Trade Union Congress at Leeds this week is much to be 
regretted : “ The President urged his hearers and the whole 


of the trade unionists in the country to buckle on their 


armour and be determined to guard their interests and 
protect their rights. . . For over thirty years they 
had been free from capitalistic confiscations, and had believed 
they were free. . Many of their predecessors had 
suffered imprisonment and persecution to secure for them 
the liberty they enjoyed up to the recent decisions, and 
they must be prepared now to make some sacrifice to 
regain and maintain that position. They must hold their 
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trade unions as first and foremost of all things. . . . 
They must take full advantage of every opportunity, lest 
the enemy should pounce upon them without any warn- 
ing." “The enemy” is not the foreign workman who does 
more work for lower wages than his British cousin, it is 
not even the non-unionist labourer or artisan who is unable 
to appreciate the advantages of the trade union and pre- 
fers to be free to offer his services when and where he 
pleases, nor is it the foreign manufacturer who “ dumps” 
goods on to the English markets at less than cost price and so 
deprives the British workman of the wages he might have 
earned if they had been manufactured in this country ; “ the 
enemy " is none of these, it is the employer who finds the work- 
men work to do and who pays them wages, without whom the 
British workman could not live, be he member of a trade union 
or not, and without whom the trade union official and agitator 
would lose liis employment. Making every allowance for the 
distortion of meaning and unconscious exaggeration which are 
inseparable from unrestrained—and we might almost say 
untrained—oratory, and for the feeling of pique engendered 
by the recent trade union reverses in the Law Courts and the 
House of Lords, we do not hesitate to say that the whole 
principle which actuates such speakers is a false one. Work- 
men have, of course, the right to combine in order to obtain 
better wages from their employers, and may be well advised to 
create a fund for the purpose and engage officials to administer 
it. But if, in the pursuance of their object, they act illegally 
in such a way as to damage the employers, the trade unions 
must naturally be held responsible for their actions, and the 
resulting damage must be made good out of the funds they 
have been accumulating. It is, in fact, not going too far to say 
that the series of recent decisions, of which the Taff Vale judg- 
ment was the first, will ultimately result in an improvement in 
the conditions under which the workman pursues his avocation. 
Trade unions will, it may be assumed, no longer rush their 
members into rash and unconsidered strikes, and disputes will 
more often be settled amicably or by arbitration ; with the 
result that the industries of the country will be spared the 
interruptions which have so disorganised and damaged them 
in recent years, and in this way, it may be, those who have 
suffered most from such labour troubles may soon retrieve 
the leading position they formerly occupied in the world's 
. markets. | 

Although we anticipate that much improvement may result 
from the legal decision to which we have referred, we are 
bound to confess that the proceedings at the Trade Union 
Congress do not appear to have been conducted in such a 
spirit as fully to justify our optimism. This may perhaps bo 
accounted for by the fact that, in the nature of things, trade 
union officials must justify their existence, must show fighting 
spirit, and must continue to imbue their members with the 
idea of a necessity for open hostility with the capitalist 
“enemy.” But there are not lacking signs that the workman 
himself, from whom the sinews of war must be extracted, is 
awakening to the necessity of a spirit of compromise when 
Labour comes into conflict with Capital, It is this growing 
conception on the part of the workman that there is unity of 
interest between him and his employer, which should lead to 
an amelioration of the conditions which have unfortunately 
prevailed in the near past. One of the delegates to the 
Congress received rounds of cheering during an eloquent tirade 
against international wars, and an earnest appeal for settle- 
ment of international quarrels by arbitration. | Prolonged 
strikes may be as cruel as the cruellest warfare, the damage 
they occasion to the welfare of the country is more permanent, 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
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Text-books of Physical Chemistry: Electrochemistry. Part I.— 
General Theory. By R. A. LEHrELD r, D.Sc. (London: Longmans, 
Green & Co.) 1904. 5s. 

This book is the second volume of the series of text-books 
of physical chemistry edited by Sir William Ramsay. As the 
title would suggest, Dr. Lehfeldt’s book deals entirely with 
the physical and theoretical aspect of electrochemistry ; but 
while the subject is treated in a more or less mathematical 
manner, the book is fairly free from the higher mathematics. 

Although there are 268 pages in the volume, it is divided into 
only three chapters. The first one, dealing with ‘ Mechanism 
of Conduction in Electrolytes,” is written by Dr. Lehfeldt, the 
second, “ Relation of Chemical Constitution to Conductivity,” 
by Mr. T. S. Moore, and the third, on the Theory of 
Chemi-electromotive Force, by Dr. Lehfeldt. In the first 
chapter, after discussing the various voltameters, Dr. Lehfeldt 
discusses the mechanism of electrolysis, in which he introduces 
us to ions and electrons. The subject is so interesting and the 
potential possibilities of the theory so great that we wish the 
author had developed it to a rather greater extent. We do 
not say this in way of disparagement, but beeause Dr. Lehfeldt 
has handled the subject in such a way that he has whetted our 
appetite ; perhaps, however, his desire is that we should go 
to the fountain head and study J. J. Thomson’s book. The 
phenomena which occur at the electrodes, the migration of 
the ions and conductivity of the electrolyte are successively 
dealt with. The last-named is, of course, of great importance, 
and is discussed in considerable detail. It requires careful 
reading, but it repays the conscientious student. 

The chapter upon chemical constitution and conductivity is 
one of great importance to chemists, and is handled by Mr. 
Moore in a satisfactory manner. In order to appreciate this 
chapter thoroughly, those who study it require a good know- 
ledge of chemistry. That a chemist should know physics goes 
without saying, but do physicists always realise the importance 
of a sound chemical knowledge? Chemical and physical 
science are now becoming so welded together that it is more 
than ever difficult to draw a boundary line between the two 
subjects The great advantage of books of the nature of the 
one under review is that they tend to make homogeneous the 
connestion between physics and chemistry. The application 
of electricity—or, rather, of electrical theories—to chemistry 
has done so much to advance and elucidate the theoretical side 
of general chemistry that within the last 20 years many of our 
ideas and conceptions have been completely revolutionised. 
In his preface, the author says “Chapter II. is in the nature of 
an appendix to the first chapter, and may be omitted by those 
who are not interested in pure chemistry without detriment 
to the continuity of the book.” We think that Dr. Lehfeldt 
makes a mistake in this statement—electrochemistry should be 
broad. If it is only to be looked at from the physical side, we 
shall arrive at intangibilities ; if entirely from the chemical 
side, we shall probably be unable to elucidate our facts. 

The final chapter of the book treats of the theory of chemi- 
electromotive force, and treats in detail of the voltaic cells, 
E.M.F., standard cells and so on. The book is to be heartily 
recommended, and we await with interest the second volume, 
in which the author hopes to discuss the most important 
applications of the theory to primary and secondary cells, to 
eleetrolysis and to the solution of chemical problems. 


Testing of Electro. Magnetic Machinery and other Apparatus. 


Vol. 1.: Direct Currents. By B. V. Swenson and B. FRANKENFIELD. 
(New York: The MacMillan Co.) 12a. 6d. net. 

The book under review contains instructions for no fewer 
than 96 tests, and as they are all on the same model it will 
suffice if we describe one of them. Taking No. 30, which deals 
with the external characteristic of acompound dynamo, we find 
first, a large number of references to literature which treats 
the subject more fully. These references, it may be mentioned 
in passing, form one of the most excellent features of the book, 


and yet the settlement of such disputes by arbitration is easier. | as the particular parts of the works which should be studied 


836 


THE ELECTRICIAN, SEPTEMBER 9, 1904. 


are given in volume and page. The next paragraph sets forth 
in detail the objects of the experiment. Under “ Theory and 
Method," the principles upon which the mechanism depends 
and the method of performing the experiment are explained. 
Then follow instructions for obtaining the necessary data, and 
cautions are administered regarding the way in which the 
apparatus should be treated. Calculations which must be made 
and the curves which ought to be plotted are mentioned, and 
finally the student is given an important question to answer 
and a feature of the work to explain. 

Although, as may be gathered from the above remarks, the 
book is chiefly for the use of students, yet there are two 
appendices giving minute directions for commercial shop tests 
which should prove of considerable value. 


Die Verwertung des Koksofengases, insbesondere seine Ver- 
wendungen zum Gasmotorenbetriebe. Bav». (Berlin: Julius 
Springer.) 1904. 

Although chiefly a well-deserved advertisement of the large 
and excellently-designed gas engines which are now made in 
quantity by several famous German firms, this book has merits 
of itsown. It is right that attention should be called to the 
successful and growing application of explosion motors for the 
utilisation of combustible gases obtained as a by-product in 
various large industries. It is well to realise that our friends 
across the North Sea, even though they may be in the position 
of Agamemnon, not unique, are certainly strong men. In the 
last three years, we are told, German makers have turned out 
no fewer than 97 gas engines of 1,000 H.P.. It is also useful 
to have good pictures and moderately good diagrams of the 
mechanism which has been devised to make possible the 
advance from a 50 H.P. scale to one of 2,000 H.P. The 
question of purifying coke oven gases has been adequately 
treated ; we suggest that if another edition of the book is 
required: the problem of removing dust from blast-furnace 
gases should be handled, and that the explosion turbine should 
be dealt with. The adaptableness of the modern large gas 
engine is shown by the fact that it will take as fuel, not merely 
a rich gas like that from coke ovens, giving some 3,000 calories 
per cubic metre, but will be satisfied with blast-furnace gas 
worth no more than 900 calories. Even the very poor gas from 
copper blast furnaces, having only 600 calories per cubic metre, 
can be employed and is so employed at Mansfeld, the home of 
the blast furnace for copper. The elasticity of the machine is 
sufficiently indicated by the fact that it has been used for 
driving rolling mills direct. Truly our ironmasters may ponder 
the matter with more profit than is likely to ston’. their 
incursions into international economics. 


Loci in Mechanical Drawing. Part. III: Piston Acceleration. By 
ALET. MacLav, B.Sc. (Manchester: The Technical Publishing Co., 
Ltd.) 28. 6d. 


For steam engineers and those whose special duty it is to 
design steam engines, there are many less useful books than 
the one under review. It is obvious that the author has made 
a long study of his subject, and the number of worked 
examples shows that considerable labour has been expended in 
the production of the book. 


THE PREVENTION OF HEAT RADIATION FROM 
STEAM PIPES. 
BY FRANCIS H. DAVIES. 


Radiation loss from inefficiently covered or bare steam- 
heated surfaces, even at the present day, when the impor- 
tance of the subject may be said to have met with the 
recognition it deserves, is one of the most fruitful of the 
many sources of waste that have to be dealt with in the work- 
ing of steam plant of every description. It a curious fact, 
and one that needs some explanation, that many power 
stations and workshops noted otherwise for their efficient 
management and economy in the smallest details, are often 
lacking with respect to this important point of heat insulation, 
and itis no uncommon sight to see hare pipe flanges, uncovered 
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valve bodies and boiler ends innocent of the slightest attempt 
to prevent the radiation of heat. 

The universal practice of covering the ends of a Babcock 
boiler drum, and the almost equally general custom of leaving 
that of a Lancashire boiler bare, presents an anomaly that is 
hard to account for, unless it is that precedent—the bane of 
so many British methods—is responsible. In like manner, for 
years it has been customary to bevel down pipe covering at the 
flanges in order to provide access to the bolts, and to leave 
boiler manholes and other attachments free to waste valuable 
heat energy on the plea that it is necessary occasionally to get 
at them. Such practice is more or less on a par with that of 
an electrical engineer who would not insulate or protect his 
street section boxes because he might want to get at them at any 
time ; a rank absurdity, of course, but at the same time no more 
ridiculous than the practice of wasting large sums per annum 
in heat loss for the visionary privilege of increased accessibility. 

Now that so many efficient removable coverings are made, 
there is no excuse for repeating the glaring errors that were 
common practice, say ten years ago, and of late there has cer- 
tainly been a tendency towards improvement upon the older 
methods, particularly in this direction of the adoption of 
removable coverings for flanges, manholes, &c. Much, how- 
ever, remains to be done in electrical work alone if maximum 
coal economy is to be secured, and more still in many work- 
shops, mills and factories, generally notorious wasters of power 
by every conceivable means. If it could be brought home to 
the steam user that every square foot of uncovered pipe costs 
him in wasted energy per annum three or four times the 
amount that would have to be expended in a lagging capable 
of reducing this radiation to the lowest quantity, we should 
doubtless see less wilful waste than we do at present. 

A direction in which it is important an advance should take 
place is in the general appreciation of the fact that the nature 
and quality of the material of which lagging is composed, and 
the method of its application, have a large bearing upon its 
efficiency as a heat insulator. There is much rubbish in the 
way of pipe coverings on the market, and it does not do to 
take the manufacturer's word that his is the best material; 
neither does it pay in the long run to follow the too usual 
practice of accepting the lowest tender upon the erroneous 
supposition that all lagging possesses much the same economic 
value. An insight into its manufacture, and, if possible, tests 
as to its efficiency, are just as important as they are when 
dealing with machinery, and it is the general slackness that 
prevails in this direction that is reponsible for much of the so- 
called cheap and equally inefficient covering that is on the 
market. Taking the saving effected by good lagging as 80 per 
cent. of the heat that would be wasted by bare surfaces, it is 
obvious that instead of being looked upon as a necessary evil, 
as is frequently the case, it should rather be treated as a 
matter of high consequence. 

Turning to the practical side of the question. Though air 
in itself is one of the worst of non-conductors, it has been 
proved that the best coverings are dependent upon its presence 
in minute particles in their fibres for their efficiency ; and for 
this reason such substances as wool, felt, hair and feathers, 
stand high in the list of non-conductors of heat. 

These and many others are, however, unfortunately, not 
suitable owing to their inflammability, and in practice it is 
necessary to fall back upon possibly less efficient, but safer 
and more durable materials. A list of those in most common 
use with their approximate comparative values as heat insu- 
lators is given below, and serves to show what a wide difference 
exists between good and bad coverings of equal thickness :— 


; Comparative 
Material. value. 
Hair felt, and asbestos, in laminations .............. 100 
Cork, granulated and fireproofed .................. 77 
Mineéral-slag ff,, ews Ce RC 75 
Fossil meali ß EC whe eee Ghee See 71 
Carbonate of magnesiiiiwmnakakzo” . ee 70 
Fossil meal and hair, in paste ................ ees. 63 
Asbestos millboard .................. eere 47 
Fossil meal and asbestos, in paste. 46 
Haw asbestos zeasasesreEEREEREG 8 86 
Large air space .......... VV 18 
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The first of these, hair felt, is in itself combustible and 
unsuitable where high-pressure steam is in use; combined 
with asbestos in laminations it is, however, comparatively safe, 
and, owing to the amount of air imprisoned in minute particles 
in its tissues, ranks as one of the best non-conductors. 

Granulated cork is efficient, but its larger cellular structure 
allows the enclosed air to circulate to a greater extent than is 
possible with hair felt, with the consequence that its efficiency 
is somewhat lower. Cork to be safe must be fireproofed, 
otherwise it will char, lose its mechanical strength and possibly 
catch fire. In its carbonised state it is highly efficient, but 
impossible for the above reasons. 

Mineral wool, fossil meal and carbonate of magnesia, are all 
good coverings, which, if properly applied, will result in a 
saving of from 85 to 90 per cent. of the condensation that 
would take place in a bare pipe. These form the base of 
most good coverings and are combined, according to the fancy 
of the manufacturer, with other substances suitable to give 
them tenacity and durability, naturally very important features 
in all pipe and boiler lagging. 

Asbestos is not nearly snch a good heat insulator as is 
popularly supposed, but much depends upon the manner of its 
application to the pipe. For instance, it has been found that 
corrugated asbestos sheet is more effective than plain, and, 
further, that the corrugations should run round the pipe, not 
lengthways, as the circulation of air is by this means more 
restricted. In conjunction with other and better materials it 
appears to pull down the efficiency, but this is compensated 
for by the increased non-inflammabilty. 

The usual thickness adopted for pipe and boiler lagging is 
2in., and if the work is well done this should allow for an 
efficient life of about 10 years. Thinner coverings will not 
last so long, owing partly to the greater heat of the outside 
surface and consequent deterioration of the canvas that is 
generally used to protect it. In cheaper work, where black 
varnish is put on to form a protective skin, the effect is the 
same ; the greater the heat the more the varnish will crack and 
split, and when once this begins deterioration is rapid, the 
cracks on the surface spreading inward until finally the 
covering falls off in pieces. 

The following curves show approximately the d 
of heat that is saved by a good covering at various thicknesses 
and for different external diameters of pipe. 
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From these curves it is obvious that the first inch is the 
all-important one, the second and subsequent inches con- 
tributing less and less to the efficiency as a whole. It is not 
advisable, however, to do away with this second inch, as it 
costs much less than the first one to apply, and besides saving 
energy, is useful in prolonging the economical life of the covering 
by allowing for external and internal wear. The former may 
be practically nil provided the protection is ample, but the 
latter is very prevalent in laggings of the pasted type, especially 
if they are not carefully put on. Continual vibration of the 
pipes, such as is always present, causes the innermost layer 
of covering to be ground to powder, the result being that the 
covering as a whole gets loose on the pipe. The grinding 
action rapidly increases with the poorness of the grip, until 
finally the lagging hangs quite loose. 


As it is impossible to repair this kind of wear, it must be 
guarded against by good material and workmanship, special 
attention being paid to vertical lengths of small pipe, the 
flexibility of which assists vibration, the position also giving 
a tendency to the covering to loosen itself and slip down by 
its own weight. Lagging over 3in. thickness does not really 
pay for itself, despite the increased life attained, besides which 
it is clumsy and unsightly ; experiments and practical expe- 
rience both prove that lin. and 3in. are the two extremes 
with such materials as are in use at the present time. 


THE HOPKINSON TEST AS APPLIED TO INDUCTION 
MOTORS.* 
BY W. E. SUMPNER, D.SC., AND R. W. WEEKES, M. I. E. E. 


The late Dr. Hopkinson's method of testing direct-current 
dynamos was applied to the testing of alternating-current trans- 
formers by one of the writers some years ago, and it has since been 
utilised for the testing of alternators. The application to three- 
phase machinery involves some special points, and the writers, who 
have lately tested a number of induction motors by this method, 
have found it so satisfactory that it seems desirable to draw 
attention to the experimental details involved in the test. 

The two similar machines have their stators connected with the 
mains, while their rotors are belted together. Switches must be 
used with the stator connections if the rotors are of the short- 
circuited type, but are unnecessary if the rotors are supplied with 
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Did RAM OF CONNECTIONS. 


10 H.P. Motor 5147. Generator 5146. 
Pulley 13° Dia. Pulley 11 86” Dia 
Belt about F thick. 


starting resistances. The connections must be such that the belt is 
driven in the same direction whichever motor is started. The 
pulleys on the rotors must be of different diameters, since one rotor 
must run above and the other below the synchronous speed. The 
ratio of the diameters must be such as to cause the right amount of 
slip for the load required, assuming the rotors are to remain short- 
circuited during the test. If the slip of each motor is 8 per cent. 
at full load, and if 12 per cent. of the load is lost in each machine, 
the overload of one machine will be approximately 24 per cent., 
corresponding with a slip of 8? per cent.; while the other machine, 
working as generator, will give out full load and have a negative 
slip of 8 per cent. The pulley diameters must thus differ by 64 per 
cent., assuming no mechanical slip between the belt and the pulley, 
or if 1 per cent. be allowed for this, the pulleys must differ by about 
8 per cent.in size. With such pulleys, the machines, when switched 
on to the mains, will be subjected to a perfectly steady load admir- 
ably suitable for a long run on load. But with given pulleys, the 
load cannot be adjusted or altered unless resistance is put in the 
rotor circuits. This can easily be arranged by using low-resistance 
connections between the rotor slip-rings and the short-circuited 
starter, or, better still, by using, when available, a rotor starter 
which can stand the passage of the load currents through the rotor 
circuits. By adjusting the position of the starting switch the load 
can be then adjusted to any desired amount, if the rotor pulleys 
have been chosen sufficiently different in size to fully provide for 
the slips required. The losses in the rotor resistances are very 
small, and can in most cases be neglected. They are, however, 
easily measured, and should be subtracted from the power taken 
from the mains in order to arrive at the total losses in the two 
machines and in the belt drive. 

Another method of adjusting the load consists in altering the 
voltage of supply. For given values of the slip, the torque of 
the machines, and therefore the load, is proportional to the square 
of the voltage. | 


* Abstract of a Paper read before Section G of the British Association, 
Cambridge. E 


838 THE ELECTRICIAN, 


The arrangement of instruments and circuits is shown in the 
diagram. The power w taken from the mains must be measured, 
and also the power W in the circuit between one of the machines 
and the mains. The machine used as motor, of course, takes the 
greater amount of power, and if W refers to the power given out by 
the generator, Wo is the power supplied to the motor. Other- 
wise the differenee between these quantities is the power given out 
by the generator. The load of each machine and the losses 
in the two are thus determined, and the efficiency can be obtained 
in the same way as for direct-current machines. In regard to the 
measurement of power, it will be found. sufficiently accurate for all 
commercial measurements of efficiency to use the single-wattmeter 
method (which assumes that the load is balanced between the 
circuits) and treble the reading of a wattmeter with its current coil 
placed in one circuit, and its volt coil connected between this and 
the neutral point. It is, of course, more accurate to use the two- 
wattmeter method as sketched in the diagram. The connections 
are then less simple, but from the ratio of the two-wattmeter read- 
ings the power- factor of the circuit can be determined independently 
ofthe ordinary method of comparing the watts with the volt-amperes. 
Care must be taken in reading the wattmeters in the main circuit 
if the two wattmeter method is used, since one of these readings 
will be negative owing to the low power-factor of the current taken 
from the mains. A curious point about the test is that the machine 
used as generator produces current of about the same power-factor 
as that of the current supplied to the motor, while the current 
supplied by the main circuit consists of the difference of the power 
components of the machine currents, together with the sum of the 
inductive components of these currents. The result is that the 
power-factor of the current from the mains is very low, only about 
one-third of that of the machine currents. It thus happens that 
while the power taken from the mains may be less than one-third 
of that circulating round the machines, the current from the main 
generator is about equal to and may exceed that passing through 
the machines, a striking contrast with what happens in the corre- 
sponding test of direct-current dynamos. | 

The slip of each machine can be determined most conveniently 
and accurately by measuring the frequency of the rotor currents by 
suitably shunting any ordinary low-reading direct-current voltmeter 
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to the slip-rings of the rotor.. The period of the slow oscillations of 
the pointer can be measured with greater accuracy than the frequency 
of the main circuit currents. The ratio of the two frequencies is, of 
course, the slip of the machine. 

A most interesting point in connection with the tests is the possi- 
bility of determining the belt losses and the value of the mechanical 
slip between the belt and the pulleys. The losses due to the belt 
drive are caused by (1) extra bearing friction and in bending and 
driving the belt; (2) heating of the pulleys due to belt slip. The 
former loss (1) can be measured by reading the wattmeter in the 
main circuit, firstly, when only one machine is in circuit and driving 
the other by belt (with its stator excited, but with its rotor open- 
circuited), and, secondly, when both machines are running light with 
the belt off. The difference of the two readings gives the belt- 
driving losses. The latter loss (2) is determined by the ratio of the 
circumferential speeds of the two pulleys. This is a quantity diffi- 
cult to determine with any accuracy in ordinary belt drives. The 
above test seems specially suitable for determining its amount. 
The ratio of the rotor speeds is (F+g)/(F —»", where F is the 
frequency of the current from the main generator, m that of the 
currents in the motor rotor, and g that of the currents in the gene- 
rator rotor. Now, m and g are quantities which can be very 
accurately determined, and are each small compared with F, so 
that, although F cannot be determined with such great accuracy, 
the form of the above formula shows that the ratio is not appreciably 
affected by small errors in F. Thus the ratio of the rotor speeds 
can be very precisely measured. To obtain the ratio of the cireum- 
ferential speeds of the pulleys we have merely to multiply the above 
number by the ratio of the pulley circumferences, a quantity which 
can be accurately determined. A good experimental means thus 
exists for finding the actual values for the slip of belts under various 
conditions. 

The accompanying tables give the results obtained by these 
methods of testing three-phase motors. The trials were made at 
the Witton works of the General Electric Co. It is also worthy of 
note that the power-factors calculated from the ratio of the 2-watt- 
meter readings agrees fairly well with the ratio between the apparent 
and true watts. The power-factors given are those obtained from 

the ratio of these wattmeter readings. 


Table I. Hopkinson Test of Two Three-phase Motors. 


80 H.P. machine as motor, 25 H.P. machine as a generator. n 
No. of i | | | | | | Rotor period sec. Stator temp. F. 
reading Time. a1. wi neg We. A, A2 WI. We YV; V6. a" FFF 
JJ y XX. 9» Nx aa 
1 12:10 109:5 4:95 19:1 95:0 94:0 | 10:6 207 220 140 412 0°65 0:50 = Z 
2 12:20 105 0 4°4 18:0 93:5 91:0 9:8 19:6 213 134 11:8 0:65 0:52 — — 
3 12:45 1045 5 28 18:45 88-0 87:0 97 19:45 225 142 40:5 0°76 0°53 1180 1330 
4 1:45 94:5 5°06 16°32 76:0 74:5 8:25 | 17:20 224 143 41:75 0:87 0°56 1310 1450 
5 2:15 91:0 4°82 15:20 73:0 71:0 8:3 15:3 224 142 | 40:8 0:85 0:59 130°0 143°0 
6 2:18 84:0 |. 8:30 12:70 69-0 67 9 TO 13:45 193 123 40:8 0°78 0°46 — idm 
7 2:22 18:0 4:82 12:90 60-0 56:0 54 12°95 225 142 40:8 116 0 36 — 112:0 
8 2:52 95:5 5:50 16:4 14:0 12:5 79 16°4 224 142 415 0:95 0:60 138:5 147:5 
9. 3:10 88:0 4°75 15:2 71:0 69-5 T4 15:8 229 144 41:8 0°93 0°56 129°0 146°6 
10 3:20 67:0 4:84 10:6 89-0 97:0 1:5 84 225 143 41:8 2°06 031 — ES 
11. 3:80 89:0 3°79 13:8 70:0 19:0 T 14:05 197 123 110 0 75 0:50 1270 1440 
12 . 3:33 569-0 4°84 8:68 260 250 — — 220 140 410 ' 030 40 — — 
13 3:35 56:0 5:29 1:61 24:0 25:0 — — 220 138 41:0 — = = oa 
14 3:40 56:5 4:72 7:82 24:0 23:0 — — 220 135 41:0 | 300 54 = = 


} 


Norks.— Reading No. 5 was taken at a low voltage; No. 6 was taken with the first step of the motor rotor resistance in circuit; No. 10 was 
taken with the two steps of the motor rotor resistance in circuit; No. 11 was taken under varying conditions, and is not reliable; No. 12 was taken 
with belt on and the motor driving the generator with its rotor circuit open; No. 13 was taken with both rotors open-circuited and the machines 
standing ; No. 14 was taken with the belt off, both motors running light. EU 


Table II.— Results Deduced from Table I. as to the Efficiency, Power-factor and Slip of 25 uP. and 30 n.r. Motors. 


j 
l i 


Separated losses 


to | | | | 
8 : Motor Generator Slip ' Power-factor 
* | Power gie tor Gen. | efficiency. | duo | efficiency. per cent Power Motor o mp or. of generator. 
Supplied.“ J output pet | | 
))))... / ee eer " 
Z | Kw. | Kw. | Rw. | Kw | 7 | | Kw. | K. y, M. G. WIe We Lig Ratio. Cos $.| WI/ W.. Cos ¢ 
J ⁰ym y k I SEEE ESE ee S ͤ y ee ee — R 
1| 1415 | 766 | 59 313 | 45:45, 3779 833 1:68 3T90. 3L3 |844 485 3-73, 15-75 297 0 53 | 0-884) C513 |0874 
2 | 13°6 721 | 579 | 294 | 43-00, 35°79| 83:3, 1-60 | 29 29-1 [837 4-60: 3-69, 15:20 — 27:8 | 0°527| 0-883, 0504 0-868 
3 | 13:17 1:08 5:19 29:15 | 42:32; 35:24:.835 1-58 3464 29°15 | 84°1' 4°19; 3-25) 1417 23°15 , 0:506| 0-867. 0-498 | 0-864 
4 11:26 6:49 418 25°45 | 3671| 30:22/,825 135 29:63, 25°45| 860 4:28| 276, 12:14 2157 | 0:505, 0:867] 0:480 0˙855 
5 | 10:38 5°78 4:00 23°60 | 33-98; 28:20.83:1 1:26 27-00: 23-60 85-5! 4°16) 2°88! 10 48 23 23 | 0472| 0850| 0:543 | 0-891 
6 940 5'55 3°25 20°45 29 85 2430 81•5 1:08 23 70 20°45) 86˙4 5 33) 3°12, 10:15 19:70 | 0:514| 0°875| 0:520 0880 
7 808 | 571 | 177 | 1835 | .. e |. 092 i eo |. 680 21 — 813 18.30 0445 0-835! 0-416 0-818 
8 1090 6:30 4:00 24°30 | 35:20, 28-90; 822 1-29 28:30; 2430/860 4:02, 254 109 24°30 | 0:448, 0:837, 0482 10:356 
9 10°45 6:14 3:78 23°20 : 565 2751 81˙8 1:23 | 26:93, 23°20) 86:5 4°26, 2-57, 11:05 22:60 | 0-489) 0:860, 0:467 0847 
10, 576 | 450 | 066 | 99 i.. e [a | 050 |. d]. q 75116 356 1210 | 0-294] 0-726) 0:179 0638 
11 1005 567 3 78 21°75 , 31:80; 2613/685 117 ^ 25:53! 21:75!/85:0 487 3:25. 103 21:50 | 0-479) 0:855) 0 549 0-895 
12 84, .. s T2 nem " ^ .. 06108-1171 E i n „ E 
13 | 232 | 2-32 "X | da TTD | a o5 
14| 310! . a "8:10! .. L sd „ 2 | bs "ou 
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TESTING OF ALTERNATE-CURRENT MOTORS BY 
CONTINUOUS CURRENT.* 


BY WILLIAM CRAMP. 


Since an alternating magnetic field may be resolved into two 
equal rotating fields, each of 0'7 times the value of the original 
field, it follows that there is a close connection between the 
behaviour of an alternate-current motor on its normal supply and 
that of the same motor having the stator supplied with a con- 
tinuous current of the proper value, while the rotor is driven round 
at the proper speed by some independent means. 

As an example of this, consider a repulsion motor. On account 
of the fact that such motors will usually be arranged for constant- 
pressure circuits, it follows that the total flux vibrating within the 

rimary coils is practically constant. This means that the rotating 

elds, which take the place of this vibrating field, are also prac- 
tically constant in magnitude for any given brush position. Thus 
the behaviour of the motor becomes similar to that of a single- 
phase alternator upon varying load, and consequently obeys the 
same laws. These laws have already been explained; they form a 
variant upon the circle diagram so well known as illustrating the 
behaviour of polyphase motors. The motor, then, may be treated 
as if it were a short-circuited single-phase alternator, and the more 
important tests may be carried out as follows :— 

I. Arrange the motor so that its stator may be excited with a 
continuous current, equal to 1:41 Acos 2 d amperes (where A is the 
normal magnetising current of the motor, d the angle between the 
brush line and the polar axis), and so that the rotor may be driven 
by a continuous-current motor. 

II.—Calibrate the C.C. motor so that the power required to drive 
it at any particular speed is known. 

III. — Connect it to the A.C. motor shaft (the A.C. motor not 
being excited), and measure the power required at various speeds. 
(Friction and windage.) 

IV.—Drive as above (in II.), but with the rotor on open circuit, 
and stator excited with continuous current as explained above. 
(Rotor hysteresis and eddy lusses, hence, also, stator hysteresis and 
eddy loss.) 

V.—Close the rotor circuit by connections which revolve with the 
rotor, and excite (as in III.), and run at what would be synchronous 
speed. This gives the rotor current at standstill (if desired, for 
various values of d). It also gives, if the speed is varied the rotor 
power-factor at standstill—a most important point. 

VI.—With the same continuous current the resistance of rotor and 
stator may be measured. 

Thus all the losses of the motor are completely known, as well as 
the rotor current and power-factor,and the performance of the motor 
may be predicted exactly. 

The method enables a very satisfactory test to be made, when 
alternating current of the right voltage and frequency is not avail- 
able, which is an important point, especially in England, where the 
frequencies are so varied as to make it necessary to have a great 
deal of apparatus to test even a moderate run of motors. No watt- 
meter is necessary, which is another advantage; and in technical 
colleges it will be found that students will grasp the working of alter- 
nate current apparatus in general, if such methods are used to bring 
home the close connection which exists between it and similar 
direct-current machinery. 


THE CALORIMETRY OF THE GASES EXHAUSTED 
FROM AN INTERNAL-COMBUSTION ENGINE.* 


BY PROF. BERTRAM HOPKINSON, 


So far as I am aware, in all gas-engine tests hitherto made the 
indicated work, the heat in the cooling water, and the calorific 
value of the gas used are the only quantities which have been 
directly measured. The balance of heat unaccounted for has been 
put down to exhaust gases, radiation and conduction. In some 
cases an attempt has been made to separate the last mentioned 
items by estimation, but these attempts have been very rough in 
character and have led to very divergent results. The special 
point of th~ *:sts to be described is that the exhaust gases were 
passed through a calorimeter, and so cooled to near atmospheric 
temperature, the heat rejected by them being measured. In this 
way a complete heat account has been obtained, in which the only 
item not directly determined is the loss by conduction and radiation. 

The first set of tests was made on a Crossley engine in the 
engineering laboratory, Cambridge, giving about 5 H.. on the 
brake. This engine is several years old, and must not, there- 
fore, be taken as representative of the more modern engines 
made by the firm. The following are the particulars of the 
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engine :—Speed, 250 revs. per min.; cylinder diameter, 7$in. ; 
stroke, 9in.; compression space, 148 cubic. in.; ignition, hot-tube 
with timing valve; cylinder only is water-jacketed, piston and 
exhaust valve being uncooled. Cambridge coal gas was used, having 
an average calorific value of 680 B.Th.U. at 0°C. and 760mm., of 
which about 70 B. Th. U. are the heat evolved in condensing and 
cooling the steam produced in the explosion. 


The calorimeter for the exhaust gases is shown in Fig. 1, from 
which its construction will sufficiently appear. It consists of a 
section of flanged cast-iron pipe fitted with baffle-plates, by which 
the gases are caused to pass several times backwards and forwards 
through its length, and finally to bubble through the water collected 
at the bottom. The water, after passing through the jacket sur- 
rounding the calorimeter, meets the exhaust gases in a fine jet, and 
is partly caught by them and carried round with them, and partly 
trickles down the baftle-plates. It was found that in this way the 
gases could be cooled, with the engine fully loaded, down to 120"F. 
or less, the cooling water rising in temperature from about 60deg. 
to 90deg. This instrument was designed of ample proportions, so 
that it should be certain to work satisfactorily ; there can be no 
doubt that it is big enough to serve for a much larger engine. Ina 
test on an engine of double the power—to be described later—the 
calorimeter was very much smaller and the results quite satisfactory. 

There is ho need to particularise the methods of indicating the 
engine or of measuring the amount and temperature rise of the 
jacket water, about which there was nothing peculiar. Some pains, 
however, were taken to secure accurate measurement of heat put 
into the engine. The gas was measured with a wet and dry meter 
in series, and both meters were calibrated with a standard holder 
at the rate of flow of gas actually used. The calorific value of 
the gas was determined with a Junker calorimeter at the time of 
the test on the engine. The amounts of heat stated as having been 
supplied to thé engine are probably correct to within 2 per cent. 

The results obtained are shown in Table I. 

The fifth column is an estimate of the energy still left in the 
exhaust gases after passing the calorimeter in those cases in which 
it is not negligible. It is based on the assumption that the volume 
of gas discharged per cycle is that of the engine, stroke, corrected 
for the suction pressure (observed) and the suction temperature 
(assumed), and that these gases are saturated with water vapour. 
Their temperature is observed, and thence can be calculated the 
heat which they would evolve (by cooling and condensation of 
steam) on cooling to 80°F.. which is about the temperature at which 
the gases leave the Junker calorimeter. This estimate is a very 
rough one, as the volume may be inerror by 10 per cent. in certain 
cases, and the gases may not be fully saturated; but the item is a 
very small one. The sixth column shows the balance unaccounted 
for, and consists of the radiation and conduction losses, and the 
sum of the errors in the first five columns. 

In the first three trials, as appears from the seventh column, 
there was no load on the engine and practically all the explosions 
were preceded by one or more scavenging strokes. In the other 
trials the engine was nearly fully loaded, so that very few of the 
explosions were preceded by & scavenging stroke. The release 
pressure in the eighth column is the pressure at a point one-tenth 
of the stroke short of the out-centre at or about which point the 
exhaust-valve begins to open. The energy of the gases at release is 
calculated from the release pressure on the assumption that we 
have then perfect gas mixed with the steam produced by the 
explosion, the amount of which is known from the gas analysis. 'The 
heat of condensation and cooling of this steam is added to the heat 
jn the gas considered as perfect gas. The actual energy is probably 
more than this, since the steam and CO? are almost certainly 
somewhat dissociated at the temperature of release. In the tenth 
column are the temperatures of release. These are calculated from 
the suction temperature (assumed) and release pressures. In the 
case of the light-load trials the suction temperature cannot be far 
different from the temperature of the gas before admission, and 
I have taken a round figure of 27°C., or 800deg. absolute. In 
the full load trials the suction temperatures are very uncertain; I 
have drawn on Prof. Burstall's measurements for these, and have 
assuined a round figure of 77°C. (350deg. absolute) for Nos. 4, 5, 6 
and 7, and 127°C. (400deg. absolute) for the others in which the 
release temperatures are higher. It will be seen that the tempera- 
ture measurements are extremely rough, but I have only based con- 
clusions on their relative order of magnitude in the several trials, 
and that is, no doubt, correctly shown. The “ liner temperature "' 
is that of the outer end of the cylinder liner where it projects in 
front of the cylinder. Since this portion is not water-jacketed, is 
not exposed to the flame, and is in all trials except No. 5 hotter than 
the jacket-water, it must receive its heat entirely from the piston, 
which comes into contact with it on the out-centre. Its tempera- 
ture is, in the case of the full load trials, a rough indication of the 
heat being given to the piston. In trials No. 8, 8 and 9 the ignition 
was retarded, so that it commenced about one-thirtieth of the back- 
ward stroke after the in-centre. In the other trials the ignition was 
normal and commenced slightly before the in-centre. 
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Table I. 

— : mp. of ex- 
£ Heat value of Ind. work, a 5 s rd Explo- Release pres. aa = Release | Liner b ria gases 
= (gas, B. Th. U. B. Th. U. per |. ; p sione Lbs. per sq. in. Temp., Temp., "x fter : 

o losi losi jacket| calori- | chim- | counted tmina in absolute lease, B. Th. U. Cent Fahr water after passing 
s por exp osion. explosion. water.] meter. ney. for. pe i per explosion. ] | ' | (exit.), F. calorimeter, F. 

| p.c. p.e. | 

1 13:3 | 2:b —19 5'5 4:0 i 1:310 32 49 64 780 102 72 80 

2 18:5 394 —194 | 83 52 - 16= 84 23 53 | T5 870 106 72 80 
*3 16:0 209 =18 64 5:2 0:4 | l1- 7 82 56 71 930 86 70 100 

4 13-0 , 27 =21 51 41 01 | 102 8 110 46 6:0 900 122 80 105 

5 12:6 | 26 =20 4:2 4:6 0l | 122 91 117 43] 5:5 800 156 200 105 

6 15:1 | 2:9 =19 5:9 42 02 | 1:92-1294 | 116 45 6:0 880 126 92 118 

7 15:0 | 28 =184 | 64 4:0 01l | 172111 | 120 45 6:0 880 126 81 | 112 
*8 16:1 207 =17 6:4 4˙3 01 | 26=16 91 58 7:2 1,250 103 75 | 107 
*9 15:2 2:65—174 | 57 4:2 0:4 | 227-144 111 52 | 70 1,200 100 82 | 144 


* Late ignition. 
All the figures are stated in British thermal units per explosion, and the first four columns need no further explanation. 


The following points are worthy of note :— 


1. The gases lose much heat between release and entering the 
calorimeter. The following table shows the difference between the 
estimated energy at release and the energy given to the calorimeter, 
and sent up the exhaust pipe. The actual difference is greater, 
since, as already explained, the energy at release is certainly under- 
estimated: l 


Table II. 
Number of trial 1 23 45 67 8 9 
Release temperature . 780 | 870 930 900 800 880 | 880 | 1,250 | 1,200 
Temperature of passages cold cold |cold | hot | hot | hot | hot | hot | hot 
Loss in passages ...... 08|16/|19| 28 2:4 


2:4 |2:3 | 2:1| 1:8 
The gases lose heat after release, partly in the exhaust valve and 


passages, and partly to the cylinder walls in the exhaust stroke of 
the piston. The latter part of the loss goes to swell the jacket 
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losses; the former is largely radiated away from the hot exhaust 
valve. We should expect the amount of loss to depend mainly on 
the difference of temperature between the gases and the passages or 
cylinder walls. Thus, high-release temperatures should mean 
much loss of heat, and in the light load trials, where the passages 
are fairly cool, the loss should be greater than in the full-load 
trials, where they are kept hot. These conclusions are confirmed 
by the last table. 

The smallest losses are in trials 4, 5, 6 and 7, where the release 


temperature is ow, and the passages hot. Then come Nos. 1, 2 
and 8, where, though the release temperature averages about the 
same as in 4, 5, 6 and 7, the passages are cold and the losses 
undoubtedly higher. Finally, we get the largest losses of all in 
Nos. 8 and 9. 

2. The balance unaccounted for (column 6 of first table) seems to 
consist mainly of radiation from the exhaust valve. The biggest 
balances are those in trials Nos. 8 and 9, where, by reason of the 
late ignition, the release temperature is high. The exhaust valve 
in these trials was observed to be very hot. It will be noticed that 
in these cases the temperature of the liner, and, therefore, of the 
piston, was lower than in the other full.load trials; and the tem- 
perature of the jacket water was by no means excessive. In No. 5, 
although the jacket water was nearly boiling, the balance is low, 
because here the exhaust valve was fairly cool. 


3. There is no marked improvement in efficiency caused by 
scavenging. 
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4. The piston is cooler with the late ignition. Compare the liner 
temperature of Nos. 8 and 9 with the other full- load trials, Nos. 4, 
6 and 7. 

One object of these trials was to ascertain whether a practical 
method of testing gas engines for efficiency could be based on the 
calorimetry of the exhaust gases. At the present time manufac- 
turers are mainly concerned with making their engines reliable ; the 
thermal efficiency, being with any design far and away better than 
in the steam engine, is a secondary consideration. But it cannot be 
doubted that in the future gas engines will have to be as closely 
tested for efficiency as steam engines now are. Now, to measure 
the heat put into a large engine worked with producer gas 1s a very 
difficult and costly undertaking. The volume of gas is very great, 
and its quality may vary largely in the course of a day's trial. It 
seems to me that it may be easier and more accurate to measure the 
indicated work and the heat rejected, as is usually done in testing 
a steam engine. One large part of the rejected heat—that is, the 
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heat in the jacket water—presents no difficulty; we have, there. 
fore, only to measure the heat carried away in the exhaust gases. 

The only question is whether the balance of heat unaccounted 
for, which cannot be measured, is too large a percentage of the 
total heat. From this point of view, the tests made on the small 
Crossley engine are not very satisfactory, the heat unaccounted for 
in the full-load tests ranging from 8 to 16 per cent. of the total. 
Moreover, in those tests the calorimeter was very much more bulky 
than was necessary for the purpose. It appeared to me, from con- 
sideration of the results, that the lost balance of heat must have 
gone mainly in radiation from the exhaust valve andother uncooled 
parts of the engine. I therefore made a similar trial on a second 
and larger engine in the laboratory, in which, as it had a water- 
cooled exhaust valve, it appeared probable that the radiation loss 
would be substantially less. 
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This engine is by the Forward Engineering Co., and gives about It will be seen that the heat lost by radiation and conduction 
10 H.P. on the brake. The following are the principal particulars of | certainly does not exceed 10 per cent. of the heat put into the engine, 
it :— Speed, 250 revs. per min; cylinder diameter, 7in.; stroke, 15in.; | and is probably a good deal less. I have made a large number of 
compression space, 140 cubic in.; ignition, hot tube with timing- | trials of the same kind on this engine, in all of which the balance 
valve; cylinder and exhaust valve are water-jacketed, piston being | unaccounted for is less than 6 per cent. even when the jacket-water 
uncooled. This engine compresses to 115lb. absolute, against 70lb. | was very hot. This seems to me a sufficiently good result to justify 
in the Crossley. In the case of this trial the exhaust gas calorimeter | trying this method of testing engines on a larger scale, especially 
was made very much smaller. Fig. 2 sufficiently shows its construc- | having regard to the very compact character of the exhaust-gas 
tion. The water is sprayed through two flat-flame gas burners into | calorimeter. In ordinary steam-engine trials it requires extra- 
the exhaust pipe, so that the exhaust gases, immediately on leaving | ordinary precautions to get a closer agreement than this between the 
the engine, encounter a sheet of cold water, and they are further | heat put in and the heat rejected, plus indicated work. Moreover, I 
cooled by churning up the water at the bottom of the calorimeter. | think it is reasonable to suppose that in a large engine with a water- 

The gases, after leaving the calorimeter, were taken into the ordi- | cooled piston the loss unaccounted for would be smaller still. Of 
nary exhaust box of the engine, which was provided with & drain | course, the precise design of the calorimeter for the exhaust gases 
and acted as a water separator. It was found, however, that very | would have to depend on the arrangement of engine and piping in 
little water was carried over from the calorimeter by the gases. | each case ; but there is no doubt, I think, that the secret of success 
With this apparatus the gases were cooled down to a temperature | is to spray a sheet of water under high pressure into the exhaust 
of 120°F. or less, the engine being fully loaded, and the apparatus | pipe close up to the engine. The gases rushing out break up this 
itself occupied but very little more space than the bit of exhaust | sheet into minute drops, and are thus very effectually cooled. The 


TRIAL No. 1. TRIAL No. 8. TRIAL No. 7. 
1%=180 Ibs. 1"- 180 lbs. -, 
N.E.P. - 686 M.E.P. = 6576 5 


TRIAL No. 2. 


7. 180 Ibs. TRIAL No. 5. TRIAL No. 8. 
M.E.P. - 81 7 180 lbs. TN 


M.E.P. - 60-4 


M. F. P. = 64 


pipe which it replaced. The following are the results of a trial { only difficulty then is to separate the suspended water from the gas 


made on this engine: — and to collect and ineasure its amount and rise in temperature. 
Table III. The separation is by no means so difficult as I had anticipated, and 
B.Th.U. per Per could no doubt be effected in a box somewhat similar to that which 
explosion. cent. I have shown in Fig. 2. It will be found, on calculating out the 
Jacket-water etre eee tee ee cece anes CO erras 32:0 heat contained in the gas after leaving the calorimeter, that this 
Exhaust calorimeter . . .. . . en „ 34-5 item does not become seriously high so long as the temperature of 
Heat up Nissen gd (estimated sse d He NERES 200 the gases is below about 140*F. I find, however, that the radiation 
e 55 „ ͤũ ͤ ͤ A 11 6-0 and conduction from this particular calorimeter become rather large 
MB D eye MET RN at temperatures above 115deg. But it is easy to determine the 

Heating value of gas used 218 MER 100-0 amount of this by a separate experiment. . 
Temperature of exhaust gases after passing calorimeter, 107?F. I append some typical indicator diagrams, sufficient to show the 
Temperature of jacket-water at exit=105°F. Explosions per minute, character of the explosion in each case. The whole of the experi- 
106. Indicated horse-power —14:2. ments were carried out at the engineering laboratory, Cambridge, 


The gas measurement in this trial is correct to within 2 per cent. The | by my pupils—Messrs. G. Harrison and A. Blackie, of Peterhouse. 
indicated power is correct to within 5 per cent., and the other measure- | They also reduced most of the observations, and I wish to express 
ments to within 2 per cent. | my indebtedness to them, | 
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SERIES: RUNNING OF ENCLOSED ARCS. | In order to run these lamps in series in constant potential circuits, 


which must be done for the sake of economy with modern supply 
voltages, it has been necessary to add a shunt coil. This consider. 
Successful enclosed lighting demands a special quality of carbon, | ably increases the expense of the lamp, for the coil must be designed 
if the globe is to remain clean, and a heat-resisting glass for the | to stand the very disadvantageous conditions prevailing in the lamp 
latter. At present, as far as the writer is aware, there are only two | body; and experience has shown that at best it is frequently & 
glass manufacturers who can produce reliable globes, and the public source of trouble and breakdown. Hence a further complication 
has still a tendency to buy carbone on price, without regard to their | has come into use, a substitutional resistance in case of failure. 
suitability for the enclosed arc. But perfect globes and perfect | These disadvantages are shared equally by the open arc, but in the 
carbons are to be got at reasonable prices, and the advice of the | case of the latter there is no sure way of evading them. 
maker of the lamp should in fairness be followed implicitly in this Three methods have been devised by which enclosed arcs may be 
respect. The cost of upkeep of enclosed lamps is much less than | run in series without the necessity for a shunt coil. One is the 
that of the open type. The carbon consumption is hardly one- | well-known twin carbon lamp, in which two ares burn in series in 
tenth, and since the best carbons for enclosed lighting are but | one globe, and are controlled by one series coil. Feeding 15 the 
slightly more expensive than those for open lighting, there is a difficulty which presents itself in the design of these lamps. If the 
great saving in material alone. The labour of trimming is reduced | usual clutch be fitted to each carbon, all will go well after the lamp 
about two-thirds in its frequency, and the mechanism requires no | has been switched on until sufficient carbon has been consumed 
attention or cleaning. Simplicity in construction reaches its limit | to bring one of the clutches to the release point. To adjust the 
in the enclosed lamp for single parallel running. A series coil and | clutches so that they should both feed at exactly the same moment 
core, dashpot and clutch comprise the whole necessary mechanism. | and to the same extent would, of course, be impossible; one 1s bound 
No focussing arrangements are required, as with the open arc, and | to feed before the other. The arcs then become more and more 
it is becoming usual to employ only one globe. Here different con- | unequal in length, one being too long, the other too short, and neither 
ditions produce an interesting difference from the American practice | efficient. If the lamp is to continue burning properly, another 
of using two globes. The reason is to be sought in the trouble with | feeding device must be adopted, or the lamp must be caused to break 
moths and other insects in the latter country. its arc and start up again before the clutches reach the release pomt. 
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Some time ago Mr. Frank Lewis brought out a twin carbon 
lamp, in'which the two carbons were fed by a single clutch acting on 
a central rod. He followed this by a lamp, or pair of lamps, in 
which the two carbons, still controlled by a single solenoid, were 
separated into two lamp bodies up to 10ft. apart connected by a 
tube, through which a shaft passed attached to the levers of the two 
lamps. In one lamp was a solenoid only, in the other a dash-pot. 
Each carbon was worked by a clutch from the lever in its lamp 
body, and a device was used to limit the travel of the core in the 
solenoid, and so cause the lamp to break its arc before the clutches 
began to feed. This device will be described below. 

r. Lewis has superseded this lamp by an invention which 
enables him to run a number of separate lamps in series without 
the necessity for shunt coils. In an ordinary lamp actuated by a 
series coil and clutch, feeding takes place for the first two hours or 
so after starting up the lamp by the travel of the core in the sole- 
noid. The core takes up that position which gives an arc taking 
such a current that its pull balances the pull of the mechanism on 
the core, and the weight of the latter. In the usual design, the 
control is nearly constant throughout the travel of the core, for the 
weights are hung by links from a lever pivoted through its centre 
of gravity. If two such lamps be connected in series and started, 
the arcs will almost certainly begin by being of unequal length ; 
for, although the pull of the current on the core varies slightly with 


Fra. 1.—Current Orr. 


its position, the variation is not sufficient to ensure that the cores in 
the two lamps will take up similar positions. In the case of the 
U-core design, the law of the puli would make the position unstable. 

In order to make series running possible, Mr. Lewis makes two 
important modifications, which are shown diagrammatically in 
Figs. 1,2 and 8. He fixes to the lever a vertical rod, R, carry- 
ing at its end a heavy bob, L, and he adds a limiting device 
to prevent the lamp from releasing its clutch. The effect 
of this construction is as follows:—The control or reaction 
of the mechanism now varies with the position of the core 
to a considerable degree. If any number of exactly similar 
lamps of this sort be connected in series, the arcs will be 
struck and the mechanism moved as usual until the pull of the 
current in each balances the reaction of the mechanism. But to 
the steady current, whatever that may be, there will correspond in 
each lamp only one position of the mechanism and one length of arc 
which will balance the pull of that current. Since the lamps are 
similar the arc in each will be of the same length. As the carbons 
burn away, feeding will take place by the travel of the core evenly 
in each lamp, if the carbons burn evenly, but the current taken by 
the lamps will not remain constant; it will diminish slightly, for 
the new positions of the core as it feeds down correspond to different 
currents. Before the clutches come to the release point, the limit- 
ing devices come into action, and all the lamps break their arcs and 
start up again. This process is so quick as to be hardly noticeable, 
and only occurs at intervals of two hours or so. 

The limiting device is constructed as tollows :—In series with the 
lamp is a small electromagnet, A, carrying a keeper, B, which is 
held by stops, C, from falling more than a short distance when the 
magnet is not excited. From the keeper hangs a slotted link, D, in 
the slot of which a pin, E, projecting from the lever of the lamp 
travels. The action is as follows :— When the current is off (Fig. 1) 
the keeper falls against its stops, and the lever of the lamp is free to 


Fic. 2.—CvunnENT ON. 


allow the clutch to release and the carbons to come together. When 
the lamp is switehed on, the keeper attaches itself to the magnet, 
and subsequently, after the lapse of a couple of hours or so, the 
lever of the lamp is arrested by the pin E coming in contact with 
the end of the slot (Fig. 2). The arcs break as soon as this happens, 
and the lever is released. This arrangement is very successful in 
practice, and as reliable as the singly-run lamp. The necessary 
variation in current is very small because the pull of the solenoid 
on the U-core employed follows a square law; it is not sufficient to 
produce any noticeable effect on the light. With good carbons the 
consumption is sensibly the same in every lamp, since the arcs are 
enclosed, and any difference is rectified when the lamps renew 
their arcs. 

This system is very well suited to the construction of the midget 
arc lamps which are rapidly coming into general use. The midget 
lamps of foreign manufacture which are being sold somewhat largely 
in this country, are fitted with shunt coils, and are of concentric 
design, & form particularly unsuited to this class of lamp, since the 
lamp body is disproportionately small and the cooling surface 
insufficient. No provision is made in these lamps for the substitu- 
tion of & resistance and the cutting in case of failure of one lamp. 
The Lewis midget lamp is designed on the lever principle, and for 
this reason, as well as on account of the absence of a shunt coil, 
keeps very cool in running. These midget lamps should soon be 
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Fic. 3.— Ex PD View (Orr). 


serious competitors of the various forms of incandescent lamps, for 
the cost of their maintenance is very small, their light of 
colour and constant, and they are much more efficient. All these 
lamps are manufactured by the Reason Mfg. Co., who are the sole 
licensees of Mr. Lewis' patents. | 


THE INSTALLATION OF ELECTRIC CABLES.* 


. BY H. W. BUCK. 
(Electrical Engineer of the Niegara Falls Power Co.) 


I should like to bring up for your consideration a few general 
points bearing upon that part of an electric power system which 
has to do with the distribution of the electric current after it 
leaves the terminals of the generators. The design and invention 
in electric generating apparatus which have been in progress for 
the past 10 years have resulted in the development of machines 
which can almost be considered as perfect in their details of con- 
struction, and which will give continuous and satisfactory service 
for many years without repairs. A great deal of thought has also 
been devoted to the development of those controlling devices 
commonly known as *'switchboards," and appliances and methods 
of installation have resulted which can be relied upon to meet 
satisfactorily almost any condition which may arise 1n the 
operation of a plant. There is a tendency, however, noticeable 
in station design to confine electrical engineering to these two 
elements of the plant alone ; to consider that if the generators 
are well built and installed, and the switchboard constructed along 
modern lines, that the success of the power system is assured. 
Of equal importance, however, in my opinion, is the design an 


* Lecture delivered before the Electric Club, Pittsburg. 
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construction of the cable distribution system, considered as begin- 
ning at the terminals of the generators. The details of this part of 
a plant are too apt to be left until after the station has been com- 
pleted, upon the assumption that the cables can somehow be run 
along the wall, through some subway designed for another purpose 
and through holes which happen to exist here and there in 
partition walls. [Electric cables themselves have undoubtedly 
reached a high degree of perfection by many manufacturers, but 
methods of installing them have scarcely kept pace with pro- 
gress in other departments of electrical work. I believe that 
if statistics were compiled it would be found that more shut- 
downs of electric power plants were caused by cable trouble 
than from any other cause— not troubles which could be blamed 
upon the cable manufacturer for defects in construction, but 
ones which are directly attributable to dangerous methods 
of installation. If you will stop in the street of a large 
city some time and look into & manhole of some electric 
power system which has been opened up for repairs and observe the 
hopeless snarl of cables crossing and twisting around each other, 
you will ask yourself what would become of the customers depen- 
dent upon those cables if a good short-circuit should occur in that 
manhole. If you will look into the crowded cable runways in some 
power stations where cables of all voltages and classes are bunched 
together unprotected, you will agree that the matter has not 
received the engineering thought in design that it should. In 
selecting this topic, it was not my intention to try to show you how 
to instal cables under all conditions (for I do not think that the 
matter has as yet been satisfactorily standardised), but I shall 
attempt, rather, to point out certain general principles and to sug- 
gest directions in which improvements can be made. Cable instal- 
lation can essentially be divided into two classes—station wiring 
and underground wiring — overhead aerial cable work belonging more 
properly to the subject of power transmission. 


Station Wiring.—In laying out the design of a power plant every 
wire and cable should, if possible, have a definite place provided for 
it in advance, just as much as for any other piece of machinery. 
Cables of different classes—that is, cables carrying currents of 
different voltages and kinds-—should, as far as possible, be kept 
apart from each other. This is a matter of great importance 
in order to prevent an interlinking of different systems in case of 
trouble. I have in mind a case where the secondary leads of 
a series transformer were bunched together with some small 
110-volt direci-currrent switch-operating leads led from the exciter 
system. This combination is very common in modern power 
plants. Through an abnormal rise of voltage on the system the 
high-voltage primary of this series transformer broke through to 
the secondary, which in turn struck through to the adjacent 110-volt 
direct-current lead mentioned, and the whole exciter system became 
charged with high potertial, doing considerable damage, In laying 
out a power station cable system the questions are often raised 
whether to use lead-covered or braided cables, and whether to run 
in ducts or expose upon racks in cable subways. In my opinion, 
lead-covered cables should not be used in a power house except in 

laces where protection against water is required. The lead sheath 

ing necessarily grounded makes the cable vulnerable to puncture 
from ground throughout its entire length, which danger does not 
exist in a braided cable. On account of the softness of lead, it 
serves as a very poor guard against mechanical injury. If a 
lead-covered cable is struck the grounded lead is very likely to 
be driven through the insulation to copper, and the cable is 
put out of business. Braid-covered rubber cables are not exposed 
to this risk. As a protection against fire, a lead covering 
is useless, for the lead melts at a very low temperature, 
and exposes the inflammable insulating compound to ignition. 
When once started, a lead-covered cable will support its own com- 
bustion until completely destroyed. In high-voltage work a single- 
conductor lead-covered cable is especially objectionable. Static 
discharges seem to take place through the insulation to the lead, 
which rapidly injures the insulation—especially rubber—and a break- 
down soon follows. I have known a number of instances where 
such single-conductor cables have withstood a test of three times 
normal voltage, and have broken down at normal voltage a few 
hours after being put in service. These breakdowns occur usually 
near the ends of the cable. In multiple-conductor cables this action 
does not seem to occur, the static activity probably being neutralised. 

The present tendency in power station construction is to put all 
cables in groups of ducts as a protection against fire. The arrange- 
ment serves this particular purpose, but it is not, in my opinion, 
a satisfactory solution of the general problem, and it is open to 
several objections. In the first place, where cables are drawn into 
ducts, a lead sheath is usually needed to protect the insulation 
from abrasion. Ifthe cable is single conductor operating at high 
voltage, we have the objection stated above against this com- 
bination. If the cable is not lead covered and operates at high 
voltage, a static discharge also takes place to the tile duct, 
which breaks down the insulation in time. Furthermore, if 
the cables in the ducts are of low voltage carrying large cur- 


rents, and if & number of them are grouped together, serious 
difficulties will be encountered from lack of ventilation and conse- 
quent overheating of the cables. In my opinion, as a general 
proposition, especially in high-voltage work, the best way to wire a 
power house is to use braided rubber.insulated wire, supported in 
free air upon porcelain or other insulators which in themselves have 
sufficient insulation to withstand the operating voltage of the cable. 
The rubber insulation then serves only as & safeguard to life in case 
of momentary contact, and to prevent a short-circuit in case of tem- 
porarily plaeing tools or such things upon the cables. Cables should 
be spread out as far as possible from each other, in order to obtain 
the best possible ventilation and minimise trouble in case of short- 
circuit. In connection with the question of ventilation, Ishould like to 
call your attention to the fact that the temperature of the outside 
of a cable does not indicate its maximum temperature. Some 
experiments made at Niagara by Mr. H. W. Fisher show that there 
may be a difference as high as 40°C. between the outside of the 
cable and the inside of the insulation. For this reason cables 
should have their outside temperature kept lower than is ordinarily 
the case. In laying out a cable system the matter of ventilation 
should, therefore, be regarded as of prime importance. 

Where cables traverse a floor, the arrangeinent shown in section 
in Fig. 1 makes a safe installation for cables of even the highest 


Floor Line 


Fic. 1.—CABLE Runway Fon STATION WIRING. 


potentials. Where cables or wires pass through walls, the ordinary 
method of cementing & porcelain bushing in the wall has objections 
against it. The bushing is apt to crack from differences of tempera- 
ture on the two sides of the wall, or from settling strains in the 
wall, and a breakdown occurs. It is much safer to cut a square 
opening in the wall and place an insulator as shown in Fig 2. If 
exposed to the weather, the construction shown in Fig. 8 is simple 
and is safe for the highest voltages. Where a large number of 
cables have to be led through a subway on account of the conforma- 
tion of the power house structure, they should preferably be racked 
on insulators in such a way as to give good ventilation and to 
render each cable accessible. It is well to locate the cables on the 
walls of the subway and as low down as possible, so as not to be 
influenced by the hot air which will float at the top of the subway. 
When cables are installed in this way they should be rendered fire- 
proof by some means. A method which has been adopted by the 
Niagara Falls Power Co. consists of the following :—Asbestos strip, 
about 8in. wide and Win. thick, is soaked in a silicate of soda 
solution until it is thoroughly impregnated. It is then, while 
soft, wrapped spirally around each cable which has been put in place 
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Fic. 2.—WALL OPENING 
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on its rack in the subway. This covering very quickly hardens and 
forms a coating like stone over the braid of the cable which is fire. 
proof. Asbestos applied in this way has many advantages. It 
needs no binding wire or steel bands to hold it in place around the 
cable, which are apt to uncoil when most needed, for the silicate serves 
as a firm bond. Furthermore, the asbestos, having its pores entirely 
filled, becomes a good conductor of heat, and the heat from the 
copper losses can get out by conduction. Dry asbestos, on the 
other hand, in a porous, cloth-like condition, is a good insulator of 
heat, which is likely to subject the insulation of the cable wrapped 
with it to a high temperature. The method of fireproofing here 
described has been given severe fire tests, and it has served its 
purpose in every case. Most of the so-called fireproof braids put on 
cables are not fireproof for this reason: Thecoiling and uncoiling of 
completed cable at the factory and during the 55 of installation 
cracks the fireproof braid, which naturally is hard and brittle, and 
leaves it full of minute cracks and pores. As soon as the cable is 
heated by the fire the rubber compound of the insulation gives off a 
combustible gas, which comes out through these cracks and burns 
in the form of numerous little gas jets, which is practically the 
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equivalent of the rubber burning directly. A wrapping of untreated 
asbestos strip, which is sometimes used, is no better, for as soon as 
the fire reaches the cables so wrapped the heat melts the rubber 
compound and the asbestos wrapping draws it out like a wick and 
burns furiously. The covering of impregnated asbestos strip, as 
described, while hard and brittle also, is not moved after it is put 
upon the cable, and remains solid and homogeneous, without cracks 
or pores. This, when heated, confines the melted rubber and inflam- 
mable gas and does not carry fire. Special precautions should be 
taken in installing the cables in a power house which lie inside of 
the circuit breakers, for these, in case of trouble, are not protected 
automatically. 

Underground Wiring.—The conditions governing underground 
cable work are quite different from intcrior wiring. Here lead 
covering is absolutely necessary for cable protection on account 
of water, and also because paper cables must be used for reasons 
of econoiny, and all cables must be drawn into ducts under- 
ground, for any form of subway with bracket supports for the 
cable would be prohibitive in cost. My objection to the single- 
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conductor lead- covered cables still holds for underground use for 
voltages over 5,000. Such high-voltage conductors should, if 
possible, be placed in the form of multiple-conductor cables, 
where breakdown in insulation from static effects is seldom 
experienced if liberal-sized bells are used at the terminals of the 
cable. In connection with underground cable work, I should 
like particularly to call your attention to the grouping of ducts 
and construction of manholes. Ordinarily ducts are bunched 
together and brought out at the centre of the inanhole, as shown 
in Fig. 4. Here the cables divide, half passing on one side and 
half on the other side of the manhole, being racked on the man- 
hole walls. This design is objectionable for a number of reasons. 
First, it exposes every cable in the conduit to damage from 
short-circuit at the points AA, where they are in close proximity 
to each other. Secondly, it necessitates bending every cable 
sharply at points A and B in every manhole, which tends to crack 
the insulation and cause trouble. Most breakdowns in underground 
work do occur at these points. Another objection to this form of 
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conduit construction is from the standpoint of heating. The cables 
in the inner ducts, if heavily loaded, will rise to a high tempera- 
ture, for there is no way for the heat to get away by conduction. 
The inner ducts are surrounded by chanibers containing still air, 
which constitutes the best possible insulator of heat. Ducts, in my 
opinion, should never be grouped more than two in width, so that 
every duct will have an outlet for heat conduction through the 
surrounding earth. A much better form of construction is shown 
in Fig. 5. Hore the ducts are grouped only two in width, and the 
conduit enters the manhole at the side so that the cables can pass 
straight through on the side wall without bending. A further step 
in design leads to the arrangement shown in Fig. 6. Here the 
ducts are still laid in one trench, but the ducts are placed in four 
separate groups, spaced apart by concrete, as shown. The man- 
holes are built with a vertical division wall through the centre, and 
two entrance holes. Removable soapstone shelves divide the 
groups of cables horizontally, so that not more than one-quarter of 


the number of cables in the conduit can be damaged by short- 
circuit at any time. In this design the cables also run straight 
through the manhole without bending. This construction has been 
adopted by the Niagara Falls Power Co. on all its recent conduit 
work, and the results obtained have been very satisfactory in prac- 
tice. In places where rock is near the surface of the ground the 
construction shown in Fig. 7 is adopted, which requires only a 
very shallow excivation, and affords excellent conditions for the 
dissipation of heat from the ducts. 

The heating of underground conduits is a matter which is over- 
looked to a great extent. and it is probable that many underground 
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eables for this reason are operating at a much higher temperature 
than they should. The heating constants vary considerably with 
the nature of the soil surrounding the conduit, but a fairly safe rule 
is not to exceed 3 watts per duct-foot as a maximum for copper loss 
in cable, and not to concentrate too many ducts in one group. The 
forced ventilation of underground conduits has been tried but with- 
out success. Forcing air under pressure through the ducts has the 
effect only of lowering the temperature at the end where the air 
enters, but of raising the temperature toward the end where the 
air escapes. There is a method, however, of cooling cables in ducts 
which is very effective, but almost prohibitive in cost. except in a 
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Fic. 7.—MANHOLE CONSTRUCTION OF SHALLOW TRENCHES. 


few special cases. It consist of drawing into each duct with the 
cable a small lead pipe, through which water is kept circulating. 
This arrangement is used at Niagara in a conduit 250ft. long, 
between power house No. 2and the transformer house, andthe results 
have been very good. Where single-conductor lead-covered cables 
are used in underground installations for carrying large alternating 
currents at low voltage, trouble from induced current in the lead 
sheath should be guarded against. I do not refer to local eddies but 
to the current which flows in the lead sheath of two parallel cables 
as secondary, induced by the current in the copper of the same 
cables as primary. This secondary circuit is shown in Fig. 8, When 


Iron Bracket Iron Bracket 


Lead Covering 


—— t 


4«— — — 


Fre. 8.—Seconpary CIRCUIT Formep ny Leap COVERING. 


the lead circuit is closed at two manholes by contact with supporting 
iron brackets the current which flows in the lead is very con- 
siderable, and the resulting loss is nearly equal to the I?R loss in 
the copper, even at 25 cycles. At higher frequencies this loss will 
probably be greater. As a specific example I will cite some readings 
which were taken on two parallel 300ft. lengths of 1,250,000cm. 
eable carrying 800 amperes in the copper at 25 cycles. The open- 
circuit voltage induced in the lead was 15 volts, and with the lead 
sheaths short-circuited at one end through an ammeter the cur- 
rent was found to be approximately 200 amperes. You can see 


from these figures that the matter is one of greatest importance, 
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and special precautions should be taken in all underground work 
to meet it. The lead sheaths of all cables should be either bonded 
together carefully in every manhole or else carefully insulated. 
If neither one thing nor the other is done, sparking will occur 
from this lead current at the cable supports at the manholes, 
which will burn through the lead sheaths and cause a break- 
down. In conduits built of insulating material, such as vitrified 
clay, little trouble need be feared from electrolysis if the conduit is 
well drained and dry. If the ducts, however, contain water and 
the cables are partially submerged, the lead covering will rapidly 
disintegrate, unless the sheath is bonded at frequent intervals to 
the nearest railway return circuit. In conclusion, I may say that 
the points brought out in this Paper are not based upon theory, but 
upon actual experience with a large variety of electric cables 
operating under various conditions. 


a UM 8—— -k;‚dʒ x JUR OUS UNS QUNM 


AN INSULATOR FOR CONDUCTOR RAILS. 


Among the many problems attending the substitution of electric 
power for steam locomotives in railway working, of no small 
importance is the attainment of a thoroughly satisfactory means of 


supporting and insulating the 


that the rail supports, while 
providing permanent insulation 
under the difficult conditions pre- 
vailing on railway tracks, should 
be substantial enough to with- 
stand rough usage and sufficiently 
strong mechanically to resist con- 
siderable vibration and shock. 
With a view to meeting these re- 
quirements, Messrs. Doulton &Co. 
(Ltd.), of Lambeth (London), who 
have had considerable experience 
in the manufacture of insulators 
of this class, have patented a 
new rail support. It consists of 
a pedestal of porcelain of sub- 
stantial proportions with a large 
base resting directly upon the rail 
tie and secured thereto by exter- 
nal malleable iron fastenings. In this}respect it differs cc nsiderably 
from earlier types of rail insulators in which the porcelain is sup- 
ported on a central stud after the manner of telegraph insulators. 


f 
i 


conductor rails. It is essential 
A 


Fia. 1.— GENERAL VIEW or INSULATOR, 


The conductor rail is held in position by a chair of malleable iron, 
provided with a depending stud which is cemented into a recess in 
the insulator. The insulator shown in the illustration is fitted with 
a chair for a conductor rail of rectangular section. The same type 
is supplied with chairs adapted for other sections of rail—eg., 
flanged or channel sections. The insulator is of high-grade vitreous 
porcelain of a form well adapted for manufacture, and it will be 
seen from the illustration that it occupies the whole of the vertical 
space below the rail, thus presenting a maximum length of path to 
resist surface leakage of current. 
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Patents Act, 1902.— Messrs. Mewburn, Ellis & Pryor inform us 
that it is officially announced that Part I. of the Act of 1902 will 
come into force on Jan. 1, 1905. The principal points of this act are— 
(1) Period of provisional protection reduced from nine months to six 
months ; (2) a search will be made for 50 years back in English patent 
records to ascertain the novelty of the invention (This search will only 
be made after the complete specification has been lodged, and an extra 
fee of £1 may be charged.) ; (3) published provisional specifications and 
complete patent specifications more than 50 years old will not alone be held 
to anticipate the novelty of an application for patent under the new aot. 


LEGAL INTELLIGENCE. 


Olaremont Municipal Council v. Splatt, Wall & Co. 


The Acting Chief Justice in the Supreme Court of Western Australia 
recently delivered judgment in an action for an injunction to restrain 
defendants from permitting certain electric cables and wires which 
they had carried across streets in Claremont to remain so erected, and 
for a declaration that plaintiffs were entitled to cut down and remove 
them. It was alleged that defendants, without licence from plaintiffs, 
had erected and carried across two streets within the municipality of 
Claremont cables or wires for transmitting electric current for lighting 
within the municipal area. The municipality denied defendants’ right 
to carry cables across the streets, and alleged that defendants’ cables 
were an obstruction to traffic. 

In delivering judgment, his HONOUR said there were only two ques- 
tions for him to determine: (1) Did defendants’ cables or wires obstruct 
or impede the traftic in the streets? (2) Was the soil in the streets vested 
in plaintiffs? Having considered the evidence, he had arrived at the 
conclusion that defendants’ cables or wires did not obstruct or impede 
traffic. The cables or wires were carried over the streets some 17ft. above 
the roadway, which was certainly not lower than the height at which 
other cables and wires passed over other streets in Claremont, and to 
which no objection had been taken. It was proved that they had not 
caused, or were likely to cause, in the common course of events, any 
appreciable danger to the public. He therefore answered the first question 
in the negative. On the second question, after referring at length to 
Crown grants, local land regulations, statutes, &, he came to the con- 
clusion that one of the streets was reserved by the Crown under statutory 
authority as a public road, and that the soil of the street vested in the 
municipality by virtue of sec. 227 of the Municipalities Act, 1900, and 
plaintiffs were entitled to the injanction asked for. Plaintiffs, however, 
had not, in his view, established a title to the soil of the other street. 
There was also no evidence of any reservation or proclamation by the 
Crown of the second thoroughfare as a street, so as to vest the soil in 
the municipality under sec. 227 of the 1900 Act. Therefore, plaintiffs 
had no right to prevent defendants’ cables or wires passing across the 
street at a height above the surface which did not interfere with the 
ordinary traffic. 

Mr. DRAPER, K.C. (for plaintiffs), remarked that the real issue was, 
had the defendants a right to carry their cables into and across the roads of 
the municipality so as to be able to compete with plaintiffs in the supply of 
electrical energy. By the decision now given defendants would be unable 
practically throughout the greater portion of the municipality to compete 
with plaintiffs, and he, therefore, moved for judgment for plaintiffs, with 
costs. 

His HONOUR said that judgment would be entered for plaintiffs with 
the general costs of the action, but that defendants would be granted costs 
with respect to the issue on which they had succeeded. 

Mr. BURT (for defendants) applied for a stay of proceedings, and his 
HONOUR said he would be pleased if the matter, which was one of con- 
siderable importance, were carried to the Court of Appeal. He granted 
a stay on the usual terms, 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Willesden District Council invite applications for the position of 
resident electrical engineer. Salary £250 per annum. Particulars 
and forms of application from the consulting engineer (Mr. E. T. 
Ruthven-Murray), Salusbury-road, Kilburn, London, N.W., to whom 
applications by Sept. 17. 


Messrs. Vickers, Sons & Maxim require a thoroughly qualified 
travelling representative for the sale of continuous and alternating- 
current generators, motors, &c. Applications to electrical depart- 
ment, River Don Works, Sheffield. See advertisement. 


A wiring inspector is wanted by the Durban (Natal) Municipality 
chiefly for testing, inspecting and reporting upon house wiring. 
Salary £300 per annum. Applications to the agents of the Cor- 
poration (Messrs. Webster, Steel & Co.), 5, East India-avenue, 
Leadenhall-street, London, E.C., by Sept. 26. See also advertisement. 

Pupils are required at the direct-current station of & London 
suburb, with and without premium. See advertisement. 

Youths with electrical knowledge are required for high-tension 
sub-stations near London. See advertisement. 


A lecturer and demonstrator in physics is required at University 
College, Nottingham. Commencing salary £130, rising by incre- 
ments to £180 per annum. Applications (on forms to be supplied 
by the registrar) by Sept. 20. See advertisement. 

A demonstrator and assistant lecturer in electrical engineering is 
required in October at the Heriot Watt College, Edinburgh. Salary 
£150 per annum. Applications to the Principal by 24th inst. See 
advertisement. A | M 

The post of junior assistant in the engineering department of the 
Central Technical College, Exhibition-road. London, S.W., is vacant. 


Commencing salary £100. Applications to Prof. W. E. Dalby. See 
advertisement. Eo, | 
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An instructor in electric wiring is required at Redhill Technical 
Institute. Applications to the secretary (Mr. H. Macan), Surrey 
County Education Office, Kingston-on-Thames, by 17th inst. See 
advertiseme: t. 

An a:s.stantship in the Meteorological Division of the Physics 
Department of the National Physical Laboratory is vacant. Salary 
£200 per annum. Applications to the director (Dr. R. T. Glaze- 
brook, M.A., F. R. S.), Teddington, Middlesex, by Oct. 1. See also 
&dvertisement. 

The committee of the City and Guilds of London Institute are 
about to appoint a professor of Mechanical Engineering and Applied 
Mathematics at Finsbury Technical College. Salary £600 per 
annum. Applications to the hon. sec., Gresham College, London, 
E.C., by Sept. 15. 

The Council of the Durham College of Science are ready to receive 


applications for the Principalship. Salary £1,000 per annum. Appli- 


cations to secretary by Sept. 30. 

The chair of mathematics at the University of Aberdeen is vacant. 
Applications for the post should be sent in by Sept, 26. 

A demonstrator in engineering is required for the London County 
Council Paddington Technical Institute. Salary £150. Applications 
to the Education Offices, Victoria Embankment, W.C., by 10 a.m. 
14th inst. 

An engineering master is required at the Carpenters’ Company’s 
Technical Institute, Stratford, London, E. Salary £180, and £80 to 
£40 for evening work if undertaken. 


An assistant lecturer and demonstrator in physics is required at 
University College of North Wales, Bangor. Salary £120. Appli- 
cations by Sept. 17. 


An assistant lecturer and demonstrator is required at the Northern 
Polytechnic, Holloway, London, for physics and electrical engineer- 
ing. Salary £150. Applications by Sept. 28. 


Bradford Tramways committee recommend the Council to appoint 
Mr. E. Hobson, formerly of the goods departments of the Great 
Central and Great Northern Railway Companies, to the post of 
parcels manager of the Corporation tramways department at £150 
per annum. There were 303 applications. 


Mr. A. C. Gilbert has been appointed manager of the Ilkeston 


municipal tramways at a salary of £175 per annum. 


EDUCATIONAL NOTIOES. 


University of Glasgow.—The next session begins on Oct. 3, 
and continues to the end of March. After that date the students 
enter engineering works or offices for the six summer months, 
returning to the University for the next winter session! Particulars 
of classes and regulations for the degree of B.Sc. it engineering 
may be obtained from the syllabus, which will be supplied on appli- 
cation. The new James Watt engineering laboratories for students 
in civil, mechanical, electrical and mining engineering are in full 
working order, and are thoroughly equipped for experiment and 
research in most branches of engineering. 


Victoria University of Manchester.--The session commences 
on Oct. 4. Complete theoretical and practical training is given in 
this universi:y to students preparing for responsible positions in 
electrical works, and a certificate is granted on the successful com- 
pletion of the course, which extends over three years. Suitably 
prepared students are, however, admitted for shorter courses. The 
John Hopkinson Electrotechnical laboratory is fitted up with power. 
ful modern machinery. Prospectuses from the Registrar. 


University College, Biistol.— The session 1904-5 begins on 
Oct. 4. Lectures on inorganie, organic and advanced chemistry 
will be delivered during the session. "The laboratories are fitted 
with all improved means for the study of practical chemistry and 
metallurgy. The laboratory is opened on Monday evening, and 
lectures on inorganic cheinistry, at reduced fees, are delivered. Pros. 
pectuses, &c., from the registrar and secretary, Mr. James Rafter. 


Glasgow and West of Scotland Technical College.—The next 
session begins on Sept. 27. The diploma of the college is granted 
in civil, mechanical and electrical engineering, mining, naval archi- 
tecture, chemistry, metallurgy, mathematics and physics, and archi- 
tecture. The courses of study usually extend over three sessions, 
and special courses for individual students are arranged as required. 
The laboratories in the departments of physics, chemistry, metal- 
lurgy, mechanical and electrical engineering are equipped with the 
most approved apparatus. The preliminary examination of candi- 
dates for the diploma begins on Sept. 19. Prospectuses from the 
secretary, 88, Bath-street, Glasgow. 


Technical Oollege, Finsbury, London.—The winter lectures 
at this college begin on Oct. 8. The Wednesday evening lectures 
will be divided between Mr. P. M. Hampshire (“ Electrical Measure- 
ment") and Prof. S. P. Thompson (* Magnetism from the Engi- 
neering Point of View"). The laboratory work is on Wednesdays or 
Tuesdays. In the advanced course, from October to Christmas, on 
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Monday evenings, at eight o’clock, Prof. Thompson will lecture on 
^ Single-phase Alternating Currents,” including single-phase motors, 
single-phase transformer design and the analysis of harmonic curves. 
The advanced laboratory class meets on Mondays at six o'clock. 


South-Western Polytechnic (Ohelsea).— Complete three years’ 
courses of instruction in electrical engineering are given at this 
Polytechnic during both the day and evening. Lectures and in- 
struction in practical work are given in electrical engineering 
(elementary, intermediate and advanced), electrical design, instru- 
ments and lamps, alternating and polyphase currents, electrical 
wiring and fitting, and calculus for engineers. Particulars can be 
obtained from the secretary. 

King's College (Gondon).—The session 1904-5 commences on 
Wednesday, Oct. 5. Evening classes are also held for civil, 
mechanical and electrical engineering workshop practice, metallurgy, 
physics and all science subjects. Prospectuses from the secretary. 


Durham Oollege of Science (Newcastie-on-T yne).—Courses 
are provided at this college for students proceeding to the degrees 
in Science or Letters or the diploma in the Theory and Practice of 
Teaching, and special facilities are offered for the study of agri- 
culture, chemistry, mining, engineering and naval architecture. 
Matriculation and exhibition examinations begin Sept. 26, and 
lectures Oct. 4. Prospectuses from the secretary. i 

Battersea Polytechnic (London, 8.W.).—The next term com- 
mences on 19th inst. Technical day college courses in mechanical 
and electrical engineering and day and evening courses in prepara- 
tion for London University engineering degree are provided at this 
polytechnic. Prospectus from the secretary. 


Birkbeck College, London.—The new session begins on Monday, 
Oct. 8. There are day and evening classes and systematic courses 
of instruction (lectures and laboratory) for the degrees of Science 
and Engineering of the University of London. Further information 
can be obtained from the Principal. 

Bir John Cass Technical Institute (Gondon).—The new session 
begins on Sept. 26. There are advanced classes in chemistry, 
metallurgy, physics and mathematics. Facilities are afforded for 
special and advanced practical work in well-equipped laboratories, 
both in the afternoon and evening. Courses of instruction will be 
given in glass blowing during the session by Mr. A. C. Cossor. 
The Institute is readily accessible, being adjacent to Fenchurch- 
street, Liverpool-street, Broad-street, and Metropolitan Railway 
stations. Particulars from the Institute or by letter to the Principal 
(Mr. Charles A. Kohn, M.Sc., Ph.D., F.I.C.) 

College Prospectuses.— We have received a copy of the pro- 
spectus of the 1904-5 session of the Paddington Technical Institute, 
which gives full particulars of the instruction in science, engineer- 
ing, general technology, &c., together with list of teaching staff, 
timetable, fees, &c. 

The inatitute was established in 1903 by the London County Council to 
enable artisans and others engaged in manufacturing and artistic indus- 
tries to acquire a scientific knowledge of the principles that underlie the 
processes which they have to carry out in their daily work. Physical, 
mechanical, and chemical laboratories have been equipped for that pur- 
pose. The evening session is to be openel on Sept. 26. The general 
fee, payable in advance, is 10s. for the session, but apprentices, learners 
and improvers under 21 years of age are admitted free on production of 
certificates from their employers, or showing copies of their indentures. 


Aberdeen.—The salary of the tramways manager (Mr. David 
Moonie) has been increased to £805 per annum and that of the 
cashier (Mr. S. Gordon) to £225. 


Accrington.—The Corporation will promote a bill for powers to 
work and extend the existing tramways. 

Afghanistan.—It is reported that the Ameer is desirous of estab- 
lishing telegraphic communication between allthe prominent places 
near Kabul. Several are already in telephonic communication. 


Argentina. —The Barraca al Sud-Quilmes electric tramway will 
be opened on 15th inst. 

The Government of the Argentine Republic have decided to place & 
lightship at the entrance of the River Plate and to equip it with wireless 
ielegraph apparatus, the object being to enable vessels bound for Buenos 
Ayres to communicate with the port at a distance of 180km. (about 
112 miles). 

Mr. M. Henliztka, local representative of the Compania Alemana 
Transatlantica de Electricidad, has submitted a proposal to Rosario 
Municipality for the construction of electric tramways in the city. 


Aston.—The electric cars on the Aston tramways will probably 
be running between the city of Birmingham and Witton in a day 
or two. 

Australasia.—The resident electrical engineer at Sydney antici- 
pates that the generating plant will be fully loaded by the end of the 
current year. | 

Melbcurne Council have authorised the borrowing of £25,000 for 
extensions of their electricity undertaking. 

North Fremantle (W. Australia) Council desire to join Fremantle and 
East Fremantle Councils in their electricity supply and tramways scheme, 


THE ELECTRICIAN, SEPTEMBER 9, 1904. 


—— 


847 


i 
and if the necessary statutory authority can be obtained the request will 


darme be granted. 

Mr. Rew, electrical engineer to the New South Wales Works Depart- 
ment, who was engaged by Newcastle (N. S. W.) Council to report upon the 
proposed extension of the Council's electri^ lighting plant, has submitted 
his report, and recommended the acceptance of a tender for the plant from 
Noyes Bros. Mr. Rew also recommended certain alterations in the gene- 
rating plant and system of distribution, including the adoption of three- 
phase plant and the substitution of 90kw. alternators for the 70kw. 
machines specified, increasing the total capacity to 270kw. The voltage 
a? the station should be increased from 1,000 to 2,200, and the periodicity 
reduced from 133 to 50. The suggested alterations would necessitate the 
supply and erection of a third 7/16 cable on the present poles, and the 
provision of new lamps, fittings, &c. Long-burning enclosed arc lamps 
should be employed for certain leading thoroughfares. The system of 
suspending the arc lamps on suspension wires should (Mr. Rew urges) be 
changed, and posts used instead. A feed.water tank should be obtained 
for the station, and the plant should be run continuously, a proper system 
being adopted for recording the work of the station at all times. The 
Council have, however, we understand, decided not to adopt Mr. Rew's 
suggestions. 

Barnsley.— At an inquiry into the application of the Council to 
borrow £6,868 for electricity supply, the town clerk (Mr. Horsfield) 
said that nearly £60,000 had already been sanctioned for the under- 
taking. Of the amount now required, £6,067. 16s. 9d. was wanted 
for additional plant, mains, &c., and the balance for an extension of 
street lighting by the erection of 56 arc lamps. Technical details 
were given by the borough electrical engineer (Mr. Barker). There 
was no opposition, 

Beaumaris.—The Council have decided to apply for a provisional 
electric lighting order. 

Birkdale.—The Council have declined to sell their tramway 
undertaking (leased to the Southport Tramways Co.) to Southport 
Corporation. 


Bishop Auck!and.—The Cleveland & Durham County Electric 
Supply Co., who are erecting a generating station at Fylands Bridge, 
expect to supply electric current in this district next month. 


Blackpool.—The chairman of the Tramways committee (Ald. J. 
Brodie) stated at the Council meeting on Tuesday that the receipts 
on the tramways during the current year showed an increase of 
£4,420, the increase during the past two months being £3,554. 9s. 7d. 
over the receipts for the corresponding period last year. The in- 
crease in working expenses during the past two months has been 
only £12. 17s. 1d. 


Bolton.—In discussing at Wednesday’s Council meeting a pro- 
posal by the General Purposes committee to alter the amount 
provided annually for depreciation of the permanent way of the 
tramways from B per cent. on the gross capital to £360 per mile, 

Mr. WapprNGTON said they had spent £270,000 (or £6,760 per mile) on 
the track, and after a four years’ payment on the 8 per cent. basis they 
now owed £4,780 per mile. It was fallacious to take mileage as the basis 
of depreciation. Unfortunately, the undertaking was too heavily capi- 
talised. There was some £100,000 worth of property which they could 
not realise. 

In reply, the chairman of the Electricity committee (Dr. Panton) said 
they preferred to keep the charge for depreciation per mile of track con- 
stant rather than variable, as it would be by working to percentages. 
What would the Tramways committee be able to do if they increased the 
depreciation? Were they to make the fares higher or levy a rate for the 
relief of the department ? | 

It was agreed that no action could be taken at present, and the motion 
was withdrawn. | 

The Electricity committee have adopted the following scale of 
charges for current supplied to cotton mills, &c.:—Consumers using 
500,000 units per annum, 10 per cent. off ordinary charges ; 750,000 
units, 124 per cent. off ; 1,000,000 units, 15 per cent.; 1,250,000 units, 
17% per cent.; and 1,500,000 units 20 per cent. 

Bristo].—An inquiry will be held here next. week into the applica- 
tion of the Corporation for permission to borrow £195,000 for exten- 
sions of the Avonbank electricity works, for additional plant for the 
Temple Back station, &c. 


Bury (Lancs.)—Electrical energy is to be supplied to the work- 
house hospital at 34d. per unit on a yearly minimum guarantee of 
£200 for 10 years. 


Cardiff.— An important application for electrical energy for power 
and lighting was before the Electric Lighting committee on Tuesday. 
The Ely paper works asked for terms for supply of current, and the 
borough electrical engineer and tramways manager (Mr. Arthur 
Ellis) said the works were likely to consume about 2,000,000 units 
per annum, and with the South Wales Electrical Power Distribution 
Co. nibbling on the boundaries of the borough, it would be as well 
to offer as good terms as possible. To consider the question a special 
meeting of the committee has been arranged for. 


Olydebank.— The Clyde Trustees are about to equip Clydebank 
Dock with four or five electric hoists for loading coal and electric 
cranes for discharging ore and other minerals. A contract has been 
entered into with Messrs. Stothert & Pitt for the supply of the first 
six electric cranes. 


Coal Haulage on Tramways.—Huddersfield Corporation are 
making experiments in the haulage of coal on their tramway system. 

An agreement has been made with the London & North-Western and 
Lancashire & Yorkshire Railway Companies and Parliamentary powers 
have been obtained for constructing a branch line from the tramway 
lines on Bradford-road along Whitestone-lane to the coal shoots at Hill- 
house, a distance of about a quarter of a mile. A local company has now 
entered into a contract for 45 tons of coal per week being hauled to their 
premises over,the tramways, and rails have been laid from the Corporation 
line into the company’s mill yard at Lindley, and the Corporation have put 
up overhead equipment. The total distance from the railway coal shoots 
to Lindley is between 3 and 34 miles. The Corporation have provided a 
special motor coal waggon, which can be worked from both ends. The 
waggon is constructed to carry 10 tons, but, on account of the electrical 
equipment, there are no openings in the bottom for unloading the coal, 
which is discharged by letting down both sides. The trial of the waggon, 


which took place on Friday last, is reported to have been a great success. 


The difficulty hitherto in Huddersfield has been the design of a suitable 
truck to carry large quantities of coal, and at the same time to negotiate 
the curves on the city tramway line; but this has now been overcome, 
thanks to Mr. H. N. Thomas, the tramway manager, who, by the way, 
has just been appointed to a similar position at Durban (Natal). Many 
other provincial municipalities have powers to carry goods and minerals 
upon their tramways, but this appears to be the first instance in which 
they have been put into operation. 


Oolliery Lighting, &c.—Messrs. Bolekow, Vaughan & Co. are 
adopting electricity for lighting and power at their Shildon Lodge 
it, energy being supplied from their generating station at Auck- 
d Park colliery. The company will also supply other consumers 

at Shildon with current for lighting. 


Customs Decisions.— A recent decision of the Italian Ministry 
of Finance imposes a duty of 25 lire (£1) per 100kg. upon small 
electromagnetic appliances imported for lighting gas in gas engines, 
the classification of these appliances coming under dynamo-electric 
machinery. 


Darlington.—To consumers of 20,000 units of electric current 
for lighting the charge in future will be 3d. per unit. f 

The General Purposes committee reiterate their recommendation 
to increase the salary of the borough electrical engineer (Mr. J. R, 
Lunn) by £110 per annum. 


Derby.— Official inspection of the second section of the Corpora- 
tion electric tramway system took place on Wednesday. 


Dundee.—The report of the city electrical engineer (Mr. H. 
Richardson) upon the scheme of Mr. G. Balfour. for obtaining 
powers to erect a generating station for the supply of electricity for 
power only has. been circulated. 

Mr. Richardson states that the Corporation have never refused to 
supply energy in bu]k at special rates owing to want of machinery, plant, 
&c., nor for any other reason, and that they have never been approached 
by any of the mills in Dundee with a request for power in bulk. One 
important fact that had to be faced was that in any case, whether the 
proposed company supplied power in Dundee or not, a new generating 
station would have to be built by the Corporation in a comparatively 
short time owing to increasing demand for electricity. He considered it 
was no use spending more capital on the present station when they 
had to prepare to build a new one. As regarded the cables in the 
town, these had been carefully considered, and were ready to work in 
conjunction with the new power station which they would have to build. 
They were beginning to feel the advantage of the alterations and improve- 
ments of the present system, and the existing station was quite capable 
of paying for itself. On reading the proposed agreement with Mr. Balfour 
it would be seen that the Corporation would be deprived of all profitable 
forma of work, and, moreover, would be handicapped by being forced to 
supply unprofitable loads which the company could refuse. Pointing out 
the probable elect: olytic troubles due to leakage from the two systems, Mr. 
Richardson states that the Corporation would not be allowed any special 
clauses dealing with this, but whether they were protected or not, such 
troubles were a serious inconvenience and danger and a source of com- 
plication. As for the company’s proposed charges for current, which had 
been put at jd. per unit, he might say that that charge would only be 
in exceptional cases, and the real prices which the company said they 
were going to charge varied from IId. down to jd. There was one 
scheme from an outside company which he might be prepared to advise 
the Council that they need not trouble to oppose if they decided that 
they did not want the work. That was that the company should start at 
five o'clock in the morning and shut down at six o'clock at night to the 
minute. This would confine them to their first proposal—viz., a day 
load station for mills only. | 


Electric Driving.—At the meeting of the Steel Co. of. Scotland 
on Wednesday, the chairman (Mr. W. Lorimer) referred to various 
additions to and improvements in the. plant and machinery at the 
company’s great works, and referred to the extension of the electric 
power plant at the works. 


Electricity in Victorian Mines.— The report of the Victorian 
Mines Department for 1908 says that during the past year a number 
of mining companies discarded old methods of working and adopted 
the use of electric power :— 

The Berry Consols Extended Co. substituted electric haulage for horse 
traction underground, and results have fully justified this action. 
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The Duke United Co. completed the installation of their electrical 
plant, and the managers have no doubt they will be enabled to work the 
property more efficiently and much more economically than heretofore. 

The pumping, winding, and rock-breaking operations of the Victoria 
Al, Gaffney’s Creek, are now carried on by electric power, and a saving of 
about 60 per cent. is effected by this means. 

The Long Tunnel Extended Co., at Walhalla, light the surface and the 
various levels of the mine by electricity, and are using electric motors for 
trucking stone and wood. 

The Electric Transmission Co., Charlotte Plains, have had an up-to- 
date electric plant in operation for two years, and this has proved an 
excellent object lesson to mining men. 

The following companies have put down electric lighting installations : 
The Long Tunnel (Walhalla), Star of the East (Ballarat), Glenfine 
South (Pitfield), Birthday (Berringa), Jubilee (Scarsdale), Forest Creek, 
Golden Point, Campbell’s Creek, and Loddon Dredging Companies (Castle- 
maine), and Enterprise and Creswick Dredging Companies (Creswick). 

The Mining Conference in May, 1903, resolved ‘‘ That the adoption of 
electric signalling in mines in connection with telephonic communication 
is highly desirable, and should be adopted where advisable in the opinion 
of the mining inspector." The difficulty of devising a suitable system of 
signalling in mines has been surmounted at Bendigo and Maldon, at least 
as far as quartz mines are concerned. For nearly three years the 
New Moon Co., at Bendigo, have had a telephone installation, and tele- 
phones are also employed by the South German Co. (Maldon), the 
South New Moon and the Johnson's Reef Companies (Bendigo). The 
report throughout strongly advocates the adoption of electric working 

in mines. 


Felixetowe.—'The Council have decided to ask the Suffolk Elec- 
tric Supply Co. to fix a cash price for disposing of the Felixstowe 
portion of their undertaking to the Council. 


Fire.—A fire broke out on Friday morning upon the premises of 
H. Ingram (Ltd.), electrical engineers, Leigh-street, Warrington, 
resulting in considerable damage to the stock. 


„Gas or Oil !— Messrs. Foster & Co., makers of the Foster are 
lamp, have received the following instructive post card, dated 
* Beauly, August 23 ":— 

Dear Sins: Please forward your price litt and particulars of arc lamps. 
Please say if for gas or oil. 

Our readers will agree with Messrs. Foster & Co. that this request 
* shows the want of electrical knowledge even at the present day in 
the outlying districts of our country." 


Grimsby.— Sanction has been obtained to a loan of £3,200 for 
extensions of the electric lighting mains, &c. 


Halifax. —On Wednesday the Council authorised the extension 
of the tramway system from the present terminus at Sowerby 
Bridge to Style Bank, Triangle, at an estimated cost of £4,200, 
„provided Sowerby Council agree to forego rating the tramway 
lines in their district for five years." 


Inquest.—An inquiry was held at Bury (Lancs.) on Friday last 
into the cireumstances attending the death of Joseph Fisher Dands, 
& foreman electrician, in the employ of Salford Tramway committee, 
which took place on 81st ult. 

Deceased, with à man named Martin, was working on the overhead 
wires at Whitefield, where the Salford Corporation tramway service joins 
that of Bary. The two men had taken the slack out of the trolley wire, 
and Dands was standing on the platform of a trolley waggon when 
Martin heard him cry out Oh,“ and turning round saw him hanging 
over with his hands on the wire. Before Martin could release Dands 
the latter had fallen over the side of the waggon to the ground, a distance 
of about 20ft. Deceased was not wearing gloves, though the men were 
instructed to carry gloves, and notices were put up to that effect. There 
was a spare pair of gloves in the trolley. 

Medical evidence proved that deceased died from fracture of the skull, 
which caused laceration of the brain, and not from electric shock. There 
was a slight burn on the left forefinger and one on the calf of the left leg. 

A juryman suggested that if the sides of the cage had been higher 
deceased would not have fallen over. 

Mr. Jackson (for the Corporation) pointed out that the cage was 
specially constructed for the class of work upon which deceased was 
employed. The rails were insulated, and if deceased had taken the pre- 
cautions he was instructed to do he would not have met with his death. 

A verdict was returned in accordance with the medical evidence. 

Kirkcaldy.—The Corporation electric tramways will shortly be 
extended to Dysart, and a further extension will probably be made 
subsequently through the Wemyss estate to Leven. 

Leeds. The Corporation will apply for sanction to a further 
joan of £60,000 for tramway extensions. 

Light Railway.—The British Electric Traction Co. have asked 
the Board of Trade to extend until Oct. 4, 1905, the time for the 
completion of the railways authorised by the Durham and District 
Light Railways Order, 1901. Objections by 24th inst. 

Linlithgow.—The County Council will apply for a provisional 
electric lighting order for Broxburn and Uphall. A site for a 
generating station has been acquired. 

London County Council Tramways.—The clectric tramway 
route from the Elephant and Castle to Southwark Bridge is now 
open, and a partial service of cars between Southwark Bridge and 
Water-lane, Brixton, has been running since Monday. Yesterday 
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the journey of the cars which have hitherto run from Southwark 
Bridge to Asylum-road, Peckham, was extended to New Cross-gate 
and a service between Southwark Bridge and Clapham Comimcn 
was commenced. 


Liverpool.—At Wednesday’s Council meeting the Tramways 
committee’s report on various matters was presented. 

In the course of the disccussion of the report, Sir CHARLES PETRIE 
(chairman of the committee) said of the £600,000 paid by the Corpora- 
tion for the tramway undertaking only about £100,000 had been derived 
from sale of horses and property, and, in addition, the committee had to 
take over £260,000 debts of the old company. Therefore, any charges 
placed on the tramways account would be a heavy burden. The com- 
mittee contributed one-third of their profits to the rates (amounting last 
year to £32,000). Could not this sum be used for street-widening pro- 
jects? If any further burden were placed on the undertaking the 
Council’s object—to carry the citizens cheaply and expeditiously—would 
be defeated. 

Notwithstanding, a motion by Ald. BownrNo, that a conference on the 
subject of the Tramways committee’s contribution to street widening 
works, was carried by 52 votes to 30. 


Longton (Staffs.)—The gross profit of the electricity works for 
the past year was £714. 12s. 9d. Interest required £931. 15s. and 
sinking fund £548. 11s., leaving the deficiency £765. 14s. 1d. 

With the balance from the previous year the total deficit was 
£1,911. 9s. 8d. During the year the additional connections in incan- 
descent and are lamps, motors, &c , were equivalent to 856 8 c.p. lamps, 
making a total of 5,178 8 c.p. lamps connected to March 31, 1904. 


Lytham-Southport Tramway.—It is reported that the financial 
difficulties in connection with the scheme for constructing a tram- 
way across the Ribble estuary near Lytham to connect Southport, 
Lytham, St. Anne’s, Blackpool and Fleetwood by tram have been 
overcome. Sir Hiram Maxim is the chief supporter of the scheme, 
and Messrs. Vickers, Sons & Maxim will construct the transporter 
bridge over the Ribble. ‘Tenders have already been mvited for the 
work. 


Manchester Sabarban Tramways.— Manchester Corporation is 
to be invited to deal with the question of the construction of electric 
tramways in Bucklow, Cheadle and Gatley districts, by passing 
resolutions notifying the Manchester Southern Tramways Co., that 
Manchester Corporation intend to exercise the powers and assume 
the obligations conferred or imposed by the Southern Tramways 
Act, 1903, in relation to the construction, maintenance and working 
of so much of the tramways authorised by that act as are situate in 
those districts. 

On Tuesday evening the first electric car was run from Bury to 
Whitefield, making electric tramway communication between Bury 
and Manchester and Salford. Radcliffe will shortly be linked up. 


Metropolitan Asylums.— On Saturday the Metropolitan Asylums 
Board adopted a recommendation contained in a report of the 
engineer-in-chief as to the reorganisation of the fire-alarm system 
at Gore Farm (Upper) Hospital at an estimated cost of £350. 


Municipal Contracts and Workmen's Wages.—At the meet. 
ing of Newcastle-upon-Tyne Corporation on Wednesday, the following 
resolution was adopted :— 

That a clause be inserted in all Corporation contracts binding the 
contractor to pay the whole of his employés wages not less, and to observe 
the hours of labour not greater, than are recognised by the workmen's 
trade unions of the district where the work is to be executed, and that he 
shall not assign nor underlet or make a sub-contract with any person for 
the execution of any part of such work who does not also observe in his 
district similar rates of wages and hours of labour; and where no trade 
union exists, such rates of wages and hours of labour as are geuerally 
accepted as fair in the trade shall be observed. 

Obituary.—The death is announced of Sir T. Raikes Thompson, 
Bart., director of the British Thomson- Houston Co., the Cork Elec- 
tric Tramways & Lighting Co. and the Lanarkshire Tramways Co. 


Oldbury.— The District Council have decided to transfer their 
provisional electric lighting order to the British Electric Traction 
Co., the company to pay 5 per cent. of the gross receipts and to 
construct an electric tramway between Oldbury and Blackheath. 

Patent Amendment.—Notice is given that Carlo Turchi and 
Edmondo Brune, both of 89, Via Giovecca, Ferrara, Italy, seek 
leave to amend the specification of letters patent No. 7.585 of 1903, 
granted to them for improvements in apparatus for enabling tele- 
phonic and telegraphic messages to be transmitted over the same 
line. Particulars of the proposed amendment were set forth in the 
“ Illustrated Official Journal" (Patents) Aug. 81, and notice of 
opposition must be given within one calendar month from that date. 


Personal.—Our congratulations to Mr. F. C. C. Nielsen, repre- 
sentative in England of the Great Northern Telegraph Co., on the 
occasion of his silver wedding. On Sept. 2, 1879, Mr. Nielsen was 
married in Copenhagen to Antoinette Caroline Manicus, daughter 
of the late Emil Manicus, Ph.D., of Copenhagen. 

Mr. Marshall Osborne, for a number of years on the staff of the 
British Thomson- Houston Co., Rugby, has resigned, to accept the 
position of assistant manager of the Stirling Boiler Co. Mr. 
Osborne takes with him the well wishes of a host of friends. 
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Pitlochry (N.B.)—The local gas company are endeavouring to 
defeat the scheme for the utilisation of the water power of the Falls 
of Tummel for the generation of electric energy. The company, 
however, offer to supply gas for a gas-driven station. 


Poplar (London).— The Electricity committee have been authorised 
to lay a feeder and distributing main to Hackney Wick at an esti- 
mated cost of £1,400 to meet the demand for current in that district. 
Already the committee have orders in hand for 34:56kw. 


Presentation.— Mr. J. C. Whiteley, chief assistant engineer (on 
behalf of the employés of Huddersfield Corporation tramways depart- 
ment) last week presented the retiring manager (Mr. H. N. Thomas) 
with a breakfast tureen and silver cigar case. 

In making the presentation Mr. Whiteley said that three years ago the 
receipts on the tramways were £30,000 per annum, and were now £65,000 
with practically the same mileage and the same population. 


Pronounceable Code Words.—The decision of the International 
Telegraph Conference in London last year as to the use of pronounc- 
able words in telegraphic coding has furnished opportunities for 
some ingenious code-word compilation by experts in this class of 
literary work We have already referred to Mr. Nicolson’s code 
vocabulary, and we have now to acknowledge receipt of particulars 
of Hawke's Maximum Telegraphic Code," which has been pre- 
pared to provide “six hundred and forty thousand million pro- 
nounceable code words arranged on various systems suitable to every 
class of business." Mr. Hawke's acquaintance with the art and 
craft of telegraphic code compilation will be a sufficient guarantee 
that the standard of usefulness of his telegraphic ciphers is to be 
depended upon. The book is published price £1. 1s. by Messrs. 
Whitehead, Morris & Co., Fenchurch-street, London. 


Redcar.— The Board of Trade have inquired as to the steps taken 
by the Council to carry out their obligations under the Redcar 
Electric Light Order, 1900. 'The Council's reply 1s that the probable 
demand for current for private lighting is being ascertained. 


8t. Helens.—The annual report of the borough treasurer (Mr. J. 
Brown) states that the total capital expenditure on the electricity 
undertaking is £138,080. 13s. 6d., which, added to £128,153 on 
tramways, made a total of £261,233. 13s. 6d. The net loss on the 
tramways last year was £1,184. 3s. 2d., against a profit of 
£118. 17s. 11d. in the previous year. The deficit isdue to the large 
increase in the cost of repairs. 

St. Petersburg.-—It is stated that a commission appointed to 
consider the question of urban railways in St. Petersburg has for 
some time past had under consideration the best means of utilising 
the water power of districts within reach of St. Petersburg for the 
purpose of generating current for an electric service of tramways. 
The waterfalls of the River Vonoksa, in Finland, distant about 
150km., are considered the best suited for the purpose, and in a 
report recently issaed, the necessary outlay required for carrying 
out the work is put at from 14,000,000 to 16,000,000 roubles, or 
about 100, 000 roubles per kilometre of line. 


Salford.— An inquiry has been held into the application of the 
Corporation to borrow £5,000 under the Prestwich Electric Lighting 
Order, 1900. Originally Manchester Corporation had power to 
supply Prestwich, but in May, 1903, the order was transferred to 
Salford, on the understanding that it would be put into operation 
withia two years. The loan is required to erect a generating station 
and to lay mains. There was no opposition. 


South Africa.—Kalk Bay Town Council have obtained powers 
to generate and supply electricity. 


South Shields.—On Wednesday Councillor Wylie moved that 
the resolution passed by the Council a year ago (deferring the tram- 
way question until the committee had obtained information as to 
the best terms possible for leasing the system) be rescinded, and 
that the Corporation themselves construct and work the tramways. 
The resolution was defeated by 21 votes to 15. The committee 
will probably present their report on the subject at the November 
meeting. 

Sowerby.—The Parish Council have accepted the tender of the 
Northern Counties Electricity Supply Co. for public lighting. 


Spalding.—Two companies having given notice of intention to 
apply for provisional electric lighting orders, the Council have 
resolved to themselves apply for an order. 


Stourbridge.— The Electric Powers committee have reported 
that they do not propose to proceed further with the application for 
& provisional order for Pedmore, Hagley, Clent and Belbroughton. 


Stockport.—The annual financial statement of the tramways 
department was submitted to the Council on Wednesday. 

In reply to criticism, the mayor (as chairman of the Tramways com- 
mittee) stated that during the past year they had carried 3,170,854 
passengers, compared with 2,737,261 in the previous year, and income had 
exceeded expenditure by £6,973. The capital expenditure had been 
£140,276, including £3,504 spent in obtaining the Tramways Act and 
provisional orders. £3,834 had been paid as interest, £1,334 in sinking 
fund charges, £1,175 as rent of leased lines, leaving a sum sufficient to 


extinguish an adverse balance of £563 from the previous year and to carry 
forward £67. 


Sunderland.— The borough electrical and tramways engineer 
(Mr. J. F. C. Snell) has subinitted a report to the Electricity and 
Lighting committee recommending the provision of additional 
three-phase plant at Pallion sub.station at an estimated cost of 
£3,000. The report and recommendation have been endorsed by 
the committee. 


Technical Iastruction for Tramway Bmployes.— Leeds Tram- 
ways committee have approved the establishment of an electricity 
elass for Corporation tramway employés at Leeds Institute, and 
have offered to pay the fees for men who make a reasonable number 
of attendances. 


Trades Union Congres3.—The thirty-seventh annual Trade 
Union Congress opened at Leeds on Monday. The unions repre- 
sented at the Congress now embrace 447 societies and about 
1,500,000 members. The following resolutions were submitted :— 

Cheap Transit.—A resolution was passed unanimously urging (a) that 
wherever the supply of workmen's trains was not adequate to the needs 
of the population representations should be made to the Board of Trade 
with & view to securing the more thorough use of the powers already 
possessed by the Board (under the Cheap Trains Act, 1883); (D) the rapid 
development of electric tramways and light railways (owned and worked 
by the municipalities) ; (c) the passing of legislation to secure a uniform 
system of cheap fares over areas surrounding large centres of population. 

Workmen’s Compensation.—A resolution was passed by a large majority 
calling for an amendment of the Workmen's Compensation Act so that it 
should apply to all workers, organised and unorganised; that the basis of 
payment for injury should be not less than one-half the amount of wages 
received while working full time, that payments should date from the 
day of accident, that compensation should be payable to dependants, and 
that injured workmen should have power to apply for commutation by 
lump sum, and that in case of permanent injury the commutation 
should not be less than 75 per cent. 

Minister of Labour.—The Congress agreed that the time had come when 
a Minister of Labour should be appointed, to whom would be entrusted the 
administration of labour enactments, A resolution, proposed by Mr. B. 
Tillett, in favour of the appointment of a Minister of Industry to preside 
over the Department of Industry, and of an advisory board to undertake 
investigation, eonciliation and arbitration in industrial disputes, with 
option to unions and employers to register under the compulsory or 
voluntary arbitration sections of the act, was defeated. Several members 
spoke strongly against compulsory arbitration, 

Metric System.— The Parliamentary committee was instructed to 
support the bill for the adoption of the metric system of weights and 
measures. 

Old Age Pensions. The Congress urged on the Government the neces- 
sity of establishing a national system of old age pensions. 

Factory Acts.—The Parliamentary committee were urged to secure 
building inspectors for the examination of machinery and plant during 
construction and demolition of buildings, more inspectors for other trades, 
with authority to enforce that a record be preserved of all accidents, to 
be tabulated and published yearly by the Labour Department of the 
Board of Trade. 

Eight-hour Day.—A resolution in favour of an eight-hour day in all 
irades and occupations was passed. 

Parliamentary Committee’s Report.—The Parliamentary committee's 
report stated that, as the results of their work as a whole, the position of 
trade unionists was in advance of that which they held when they last 
met. On the subject of the Trade Unions and Trades Disputes Bill the 
best advice possible had been obtained, a measure being drafted to remedy 
the existing evils, but the result of the ballot ut the beginning of the 
session proved unfavourable to their cause. Renewed and determined 
exertions would be required to secure the passing of the measure next 
session. 

Presidential Address.—In his presidential address, Mr. R. Bell, M.P., 
complained that the Government had not amended the Workmen's Com- 
pensation Acts. The Taff Vale decision had played a very active part 
since the last Congress, while the Royal Commission on Trade Disputes 
dragged leisurely on. For over 30 years they had been free from capital- 
istic confiscations, and had believed they were free ; but their trade unions 
must be protected. Their movement had been built up at too much cost, 
sacrifice and suffering, and they must be prepared now to make some sacri- 
fice to regain and maintain their position. The unions were the fortresses 
of their labonr. It was to them that their condition to-day was due. 
Their movement would not permit them to wait for an indefinite period 
to regain their position. They must take full advantage of every oppor- 
tunity, lest the enemy pounce upon them without warning. It was, 
therefore, imperative that all trade unionists should support only those 
seeking their suffrages who would pledge themselves to support the 
Trades Disputes Bill. They must be prepared to co-operate with all 
sections having that and other objects in common who were in sympathy 
with their aspirations, and who were desirous and willing to assist them. 


Tramway Bye-Laws.—The Board of Trade have approved bye- 
laws for the regulation of tramway traffic in Devonport. Hitherto 
there has been no regulation in regard to overcrowding of cars and 
one of the new bye-laws limits the number of passengers carried on 
each car to the seating accommodation. 

Wages in the Engineering Trade.—The Employers’ Federation 


have given the north-east coast organising delegate of the Amalga- 
mated Society of Engineers two months’ notice of a reduction of 
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2s. per week on time and 5 per cent. on piece rates, to take effect 
on the first full pay day after Oct. 22. The standard wage is at 
present 35s. per week. 


Worcester. Discussion took place at the Council meeting on 
Wednesday as to the working of the electric tramways, and the 
company were urged to provide a 10-minute service throughout the 
whole of the city. 


Workhouse Lightiog.—Sanction has been given to a loan of 
£15,700 for electric lighting of Burslem workhouse. The loan is 
repayable in 20 years. 

Workmen's Oompensation.—The return issued by the Home 
Office giving statistics of the proceedings under the Workmen's 
Compensation Acts, 1897 and 1900, and the Employers’ Liability 
Act, 1880, during 1908 states that a comparison of the returns for 
1903 with those for 1899 to 1902 does not show any great change in 
the operation of the Workmen's Compensation Act. 

Compared with 1902, the year shows an increase in the number of cases 
taken into the Courts, but a decreuse in the number of appeals. As in 
previous years, the majority of claims were settled by agreement, only a 
small percentage being made the subject of formal arbitration. Even in 
case of death, in less than 22 per cent. of the cases were proceedings taken, 
including à number of cases finally settled out of court. 

Worthing.—There has been trouble at Worthing electricity works 
with the boiler water, and Mr. G. Porter, borough electrical engi- 
neer, recently reported to the Electricity committee thet he had 
investigated the matter, and found that the corrosion and pitting of 
the boilers was due to the oxidising action of the local water on the 
boiler plates. On analysis the water was found to contain small 
quantities of free carbonic acid. It has been decided to treat the 
water in future with quicklime. 


Tramwaymen's Sports.—The annual sports of the employes of 
the London United Tramways took place last week at Isleworth, 
and a long and varied programme was successfully carried out. The 
proceeds go towards the endowment of a Mrs. Clifton Robinson 
Cot " for children at the West London Hospital. The distribution 
of the prizes was made by Mrs. J. Clifton Robinson. 

Outing.—The annual outing of the employés of the electrical 
departments of the Sir Hiram Maxim Electrical & Engineering 
Co. (Ltd.) took place on Saturday, when a large party journeyed to 
Clacton-on-Sea, and were entertained to dinner by Sir Hiram 
Maxim and to tea by the directors. Mr. A. W. Hill, works 
manager, who presided, said the fact that they were gathered in 

eater number than ever before spoke for the appreciation shown 

y the electrical industry for the company's various manufactures. 
He trusted the coming year would show the same substantial pro- 
gress as had the past. In spite of the unpromising weather at the 
outset, a very enjoyable day was spent. 
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TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Edmonton District Council are desirous of entering into an 
arrangement with a company for the exercise of.their powers under 
their provisional order. Particulars and forms of tender of the clerk 
(Mr. W. F. Payne), Town Hall, Edmonton, to whom tenders by 
noon Sept. 27. See also advertisement. 


Tynemouth Corporation invite tenders for supply and erection of 
& 600kw. steam dynamo. Specifications from the borough electrical 
engineer (Mr. C. Turnbull), electricity works, North Shields. Tenders 
to the town clerk (Mr. Horatio A. Adamson) by first post Sept. 8. 
See also advertisement. 


Tenders are invited by the Postmaster. General until noon of 
Sept. 26 forthe supply of Swedish, Norwegian, Finland or Itussian 
red fir telegraph poles. Forms of tender from the controller of 
stores (Mr. S. C. Hooley), Stores Department, G.P.O., 17-19, 
Bedford-street, London, W.C. 

Leyton District Council invite tenders for the electric wiring and 
fittings required at Newport-road School, Leyton. Specifications, 
&c. (after 12th inst.), from the architect (Mr. Wm. Jacques, 
A. R. I. B. A.), 2, Fen- court, Fenchurch-street, London, E.C. Tenders 
to be delivered at meeting of Education committee at 7 p.m. Sept. 23. 

Aberdeen Tramways committee invite tenders for supply and 
delivery of 20 top-deck car covers. Tenders to city electrical engineer 
(Mr. J. Alex. Bell), electricity works, Millburn-street, Aberdeen, by 
Sept. 27. 

Tenders are required by 17th inst. for the supply at the District 
Asylum, Ballinasloe (Ireland) of a storage battery of 110 cells of not 
less than 342 ampere-hours' capacity, and having a maximum dis- 
charge rate of not less than 60 amperes. 

Andover Council wish to enter into arrangements for taking a 
transfer of their proposed electric hghting order. Proposals by Oct. 1. 

Wallasey District Council require tenders by 14th inst. for supply 
and erection of high-tension switchgear of British manufacture. 


West Ham Guardians require tenders by 10 a.m. 14th inst. for 
12 months’ supply of electrical fittings. 


Johannesburg Town Council invite tenders for the supply of (a) 
800 10-ampere a.-c. meters; (b) 250 10-ampere, 40 25-ampere and 
10 50-ampere d.-c. meters; and (c) 500 concentric and 100 triple 
concentric service fuse boxes. Tenders to the consulting engineers 
(Messrs. Mordey & Dawbarn), 82, Victoria-street, Westininster, S W., 
by noon Sept. 12. 

The Secretary of State for India invites tenders by 2 p.m. 
Sept. 20 for electrical plant. 

The Municipal Council of Philippopoli (Bulgaria) invite tenders 
for the establishment of electricity supply and electric tramway 
undertakings in the town. The concession will be for 50 years. 
Particulars from M. Penkoff, Chef de la Section Technique, Muni- 
cipal Offices. Tenders will be considered on Oct. 2, at 10.30 a.m., 
but will be reconsidered if by 10:30 a.m. on the following day a 
reduction of not less than 5 per cent. in the charge per kilowatt- 
hour for current is offered by any competitor. 

The Sociéti Orotschar et Kablar, Tchatschak (Servia), invite 
tenders until Oct. 2 for two turbines and two dynamos. 


TENDERS REOBIVED AND AOOEBPTED. 


Poplar Borough Council has received the following tenders for 
condensing plant and motor :— 


R. Woods & Co. (recom- Bruce Peebles & Co. .... £275 0 
mene) £240 10 Ditto . . 260 0 
Cutting Bros. .......... 290 0| Electromotors Limited .. 267 17 


For the supply of coalto the end of March, 1905, nine tenders were 
received, and that of Facer & Co. (offering Hardwich, Pilsley and Staveley 
at 11s. 2d. per ton delivered by rail) is recommended for acceptance. 

The contract for the hydraulic lift installation for the Finsbury 
Park station of the Great Northern, Piccadilly & Brompton Railway 
has been placed with C. & A. Musker, Liverpool. "This is & similar 
installation to that which the same firm are just completing for 
the Highbury station of the Great Northern & City Railway, but of 
larger size. 

The Army Council have placed & contract with Geipel & Lange, 
Vulcan Works, St. Thomas-street, Southwark, London, S.E., for 
88 Geipel patent steam traps, to be fitted at the Royal Gunpowder 
Factory, Waltham Abbey. "This is the seventh repeat order received 
for this factory, making in all 210 Geipel traps fitted there. 


The South Lancashire Tramway Co. has accepted the tender of 
Krauss & Son for the construction of permanent way of the Tyldesley- 
Boothstown tramways. 

Leeds Corporation have accepted the tender of the British 
Thomson-Houston Co. for 180 d.c. arc lamps at £8. 11s. 6d. each 
and 300 a.c. lamps at £4. 12s. 6d. each. i 

The tender of the Private Wire & Telephone Installation Co. 
has been accepted for installing electric light, telephones and elec- 
tric bells at Baltie House, London, E.C. 

Warrington Electricity and Tramways committee have accepted 
the tender of the St. Helens Cable Co. for supply of cables at 
£876. 18s. 2d. 


The Metropolitan Asyluins Board have placed an order with 
Messrs. Vickers, Sons & Maxim for engines, dynamos, extra boilers 
and electric motors for the training ship “ Exmouth ” at £2,270, 

Metropolitan Asylums Board have accepted the tender of Baxter 
& Impey at £487 for installing internal telephones at the Eastern 
and Western Hospitals. 

Dartford Council have accepted the tender of the Western Electric 
Co. for cable at £850. 6s. 104d., and that of Nalder Bros. & Thomp- 
son for alterations to switchboard at £17. 11s. 

The tender of G. H. Woods, Slacke & Co. has been accepted for 
the supply of generating plant and for the wiring of the York new 
asylum at £6,072. 

Plymouth Electricity committee have accepted the tender of the 
British Westinghouse Co. for steam alternators at £4,141, and that 
of Hewitt & Kellet for boilers and piping at £3,228. 

The tender of D. W. Davies & Co. has been accepted by Cardiff 
i Lighting committee for the erection of a sub-station at the 
docks. 

Dublin Corporation have accepted the tender of Alex. Duckham 
& Co. for supply of engine oil for the Pigeon House electricity 
works at 1s. 5d. per gallon. 

Worthing Town Council have accepted the tender of Danks & 
Co. for the removal of defective boiler-flues and the supply and 
fitting of new flues at £110. 

Belfast Harbour Commissioners have accepted the tender of 
J. H. Wilson & Co. for two additional electric cranes at 43, 200. 
This firm have already supplied 16 cranes to the Commissioners. 
The Clyde Trustees have placed an order with Stothert & Pitt for 
the supply and erection of six electric cranes at the Clydebank dock. 

Lincoln City Council have accepted the tender of E. Nuttall & Co. 


for theconstructionof the permanent - wayof the High-street tramway. 
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L. M. Ericsson & Co., Stockholm, have secured the contract for 
the equipment of the Johannesburg telephone system at £12,000. 

Plymouth Education committee have accepted the tender of 
Heath & Co. for wiring the Technical School at £550. 


BUSINESS NOTIOES. 

The Electrical Power Storage Co. (Ltd.), 4, Great Winchester- 
street, London, E.C., have appointed Messrs. Saunders, Todd & Co., 
Maritime-buildings, King-street, Newcastle-on-Tyne, their sole 
agents for Northumberland, Durham and the Tees district. The 
company has also made arrangements with Mr. J. W. Barnard 
whereby the Q,” “V” and small type E. P. S. cells (which come 
under his sole agency) will also be sold through Messrs. Saunders, 
Todd & Co., who will, therefore, be in a position to deal in all 
types of cells listed by the E. P. S. Co. 

The offices of the Tudor Accumulator Co. (Ltd ) have been removed 
froin 16 to 119, Victoria-street, Westminster, London, S.W., where 
all correspondence should be addressed, and not to the company's 
works. Telegraphic address: ''Subconical London," telephone 
24 Victoria. 

Mr. David Alexander, 48, Mains-street, Waterloo-street, Glasgow, 
has been appointed sole agent for Scotland for Messrs. Bray, 
Markham & Reiss (Ltd.), electrical engineers and manufacturers, 
Walthamstow, London, N.E. 

Templer & Ranoe (Ltd.) have removed to Sterling Works, Spon- 
street, Coventry. Telephone number altered to 197. 

Messrs. Cutting Bros., electrical engineers, Derby, have secured 
a site at Stamford for the erection of new works. 

Messrs. John Wood & Wm. Wardle, electrical contractors, Durban 
(South Africa), have dissolved partnership. Mr. Wardle continues 
in his own name. 

Messrs. J. Hubert Davies & Spain, electrical engineers, Pretoria, 
Johannesburg and Durban, have appointed a London representative 
at Salisbury House, E.C. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

J. W. Hunter and Albert Clapham (trading as the Yorkshire Motor 
Car & Electrical Engineering Co.), 101, Kirkstall-road, Leeds, have 
been adjudicated bankrupt. 

. Claims against the Electric Extension Co. (Ltd.) must be sent in 
by Oct. 1 to the liquidator (Mr. C. E. Ruckley), 12, St. John's-lane, 
Liverpool. 

The Pioneer Electric Co. (Ltd.), is to be wound up voluntarily, 
with J. F. Albright and Robert Dand, 66, Victoria-street, London, 
as liquidators. 


Sale by Auction.—Catalogues are now ready relating to the sale 
by Messrs. Brackett & Sons, on Tuesday next, at ‘ Broomhill,” 
Woodside-lane, North Finchley, London, N., of a complete private 
electric lighting plant installed on the premises. Some further 
particulars are given in an advertisement. There will be a private 
view on Monday, for which cards can be obtained of the auctioneers, 
34, Craven-street, Charing-cross, London, W.C., and Tunbridge 
Wells. 

Plant Wanted.— Vertical steam, feed and general service pumps 
are required. Particulars from borough electrical engineer (Mr. 
H. Faraday Proctor), Temple Back, Bristol. See also advertisement. 

Plant for Sale.— Sunderland Corporation invite tenders for the 
purchase of two Willans-Holmes steam dynainos, two Crompton 
single-phase motor-alternators and 10 6kw. and two 10kw. E.C.C. 
single-phase transformers. Information from the borough electrical 
engineer (Mr. John F. C. Snell), Town Hall, Sunderland, and 
tenders (addressed chairman of Electricity and Lighting committee) 
to the town clerk (Mr. Fras. M. Bowey), Town Hall, Sunderland, 
by noon Sept. 30. See also advertisement. 

A small electric lighting plant suitable for a hotel or small works 
(including a 6 H.P. Otto gas engine, Taunton dynamo, &c.) is adver- 
tised for sale by Messrs. Blane and Riding, C.A., 80, Birley-street, 
Blackpool. 

Messrs. Neil McLean & Co., 227, Main-street, Gorbals, Glasgow, 
have for sale some electric lighting plant, including five Edison- 
Hopkinson, three Siemens, one Kapp and some Brush dynamos, 
and steam engines by Galloways, Marshall and other makers. See 
also advertisement. 

Mr. W. J. Crampton, 78, Queen Victoria-street, London, E.C., 
has for sale three electric motors. See advertisement. 

Mr. M. M. Henderson, 4, Stirling-street, Airdrie, N.B., has 
electric lighting plant for sale. See advertisement. 

Premises to Let.—Mesers. Marshall & Co., Campbell Works, 
Stoke Newington, London, N., have some premises (with electric 
power) to let. See advertisement. 

„The Journal."— Part 168 of the “ Journal " of the Institution 
of Electrical Engineers is now ready, price 3s, 6d. Particulars of 
contents are set out in an advertisement. 


“ Engineering Telegraph Code. —A new edition of the 
“ Engineering Telegraph Code" has been prepared by Mr. James 
Stevens, and will be welcomed by the engineering industry, for the 
work has come to be regarded as essential to the profession and 
industry of engineering. Mr. Stevens has brought to bear upon the 
„Engineering Code an experience extending over 20 years, and 
the fact that the book has still no competitor may be accepted as 
proof that he has accomplished his task in a satisfactory manner. 
There are special features of the Engineering Code" which 
enables its use in conjunction with other well-known telegraph 
codes without liability to confusion or error. The book consists of 
over 900 quarto pages, and is published at 9, Fenchurch-avenue, 
London, E.C.; price 408. net. 


«Four Powers."—Under the title of The Book of the Four 
Powers ” (Steam, Gas, Water, Electricity) the Allis-Chalmers Co., of 
Chicago, have prepared a pamphlet describing and illustrating 
examples of plant built and erected by the company for various 
classes of work. Much of this plant has been erected in the United 
Kingdom, including the power stations of the Dublin United Tram- 
way Co., the London United Tramways Co. and the Central 
London Railway. 


Catalogues, &c.—The Electric Construction Co., Dashwood 
House, New Broad-street, London, E.C., and Bushbury Engineer- 
ing Works, Wolverhampton, have prepared for issue to the trade an 
effective illustrated hanging sheet, showing numerous fine examples 
of the company’s standard makes of electric generating machinery, 
motors, converters, mining locomotives and machinery, pumping 
plant, haulage gear, and switchboards and apparatus for use in poly- 
phase or continuous-current work. The illustrations are excellent 
examples of the printing art, and the sheet is altogether admirably 
arranged and well adapted for giving prominent publicity to the 
company's manufactures. 


The accompanying illustration shows one type of electric coal 
drill supplied by Messrs John Davis & Son, All Saints Works, Derby. 
Particulars of this coal-cutter, 
and a large array of other 
machines of the same class, 
are contained in a pamphlet 
recently issued. The 
“ Jeffrey " electric coal drill 
is of strong construction and 
is specially designed with a 
view to keeping the tool as 
light as possible. The frame 


is made in different lengths 
to suit various seams. The 
screw allows for a variation 
of 8in. in the height for fixing 
the hand-wheel between the 
pavement and the roof. 

A selected list of electrical 
specialities and accessories 
supplied by the Brook Elec- 
trical Works Co., The Cres- 
cent, Hockley Brook, Bir. 
mingham, is just issued. 

Triple-pole knife switches, 
more particularly designed 
for three-phase work and for 
a maximum pressure of 550 
volts across any two poles, 
are described and illustrated 
in & sheet list issued by Ernest F. Moy (Ltd.), Camden Town, 
London, N.W. l 


The British Thomson-Houston Co., in their pamphlet No. 172, 
just issued, describe and illustrate the Hospitalier ‘‘ Ondograph,” 
which is intended for use in connection with alternating- current 
phenomena. It is claimed by the manufacturers that the Ondo- 
graph " will register waves directly upon a sheet of paper within a 
period of half & minute without the necessity of bringing compli- 
cated scientific apparatus into use, the action of the instrument 
being based, to a large extent, upon the Joubert method of plotting 
alternating-current waves by momentary contact. A full description 
of the “ Ondograph " appeared in The Electrician of Dec. 11, 1908. 
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The St. Helens Cable Co. have prepared a neat booklet describing 
the construction, manufacture and use of ** Dialite " cables. Accom- 
panying these descriptions are particulars of various tests and a long 
The company claim 


that the past year’s practical experience of these cables has exceeded 


list of testimonials from users of Dialite." 


the most sanguine anticipations. 

New lists of Ediswan lamps, of measuring instruments, recorders, 
meters and testing sets, and of wires and cables are issued by the 
Edison & Swan Co. 

In a pamphlet issued by the Edison Electric Illuminating Co., 


Boston, America, some excellent illustrations of illumination on the 
In one building of 


Edison system are illustrated and described. 
which an illustration is given 5,388 Edison incandescent lamps are 
installed. 

Price lists of new Lahmeyer motors, one for continuous-current 
machines up to 10 H.P. and the second for the company's Schuler 
patent single-phase alternating current motors, are issued by the 
Lahmeyer Electrical Co., 109-111, New Oxford-street, London, 
W.C. The company notify further that literature describing the 
advantages of the Schuler motors is in preparation and will be 
issued shortly. 


Imports.—The following are official values of imports of electrical 
machinery, material and apparatus into this country during August: 

Electrical machinery, £56,745 (an increase of £22,954 compared with 
August, 1903); telegraph cables and apparatus, £3,235 (decrease £5,164) ; 
other electrical goods £67,766 (decrease £10,641). The total imports 
of the three classes during the eight months ended 31st ult. were 
respectively £372,921 (decrease £18,616), £23,666 (decrease £18,446) 
and £502,265 (increase £2,458). 


Exports of Blectrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Aug. 31 to Sept. 6, with the 
ports of destination :— 

Africa—Alexandria, £76; Cape Town, £979 (including £245 telegraph 
material); Delagoa Bay, £200; Durban, £3,357 (including £1,109 tele- 
graph wire); East London, £361; Larache, £70; Mombasa, £16; Port 
Elizabeth, £45; Sierra Leone, £9. Argentina—Buenos Ayres, £979. 
Australasia—Adelaide, £125 ; Brisbane, £268 ; Fremantle, £111; Hobart, 
£38; Melbourne, £153 (including £43 telegraph material) ; Otago, £352 ; 
Perth, £116; Sydney, £700; Wanganui, £75; Wellington, £181. Brazil 
—Pernambuco, £162; Rio Janeiro, £260. Burma—Rangoon, £14. 
Canary Islands, £14. Ceylon—Colombo, £105. Channel Islands, £146. 
Chili—Santiago, £37; Valparaiso, £149 (telegraph material). China 
Shanghai, £527. Colombia—Santos, £9. France—Paris, £124. Germany 
Hamburg, £10. Gibraltar, £18. Holland—Amsterdam, £40; Rotter- 
dam, £17. Hong Kong, £22. India—Bombay, £144; Calcutta, £1,102 
(including £140 telegraph material); Madras, £260. Portugal—Lisbon, 
£461 (telegraph material). 
£810 telegraph material)  Siam—Bangkok, £263. Straits Settlements 
—Penang, £647 (including £435 telegraph material) ; Singapore, £2,061 
(including £79 telegraph material). Sweden—Stockholm, £77 (telegraph 
onda U.S.A.—Newport News, £35. West Indies—Barbados, £34. 
Total £15,830, against £8,019 in the corresponding week last year 
(Sept. 2 to 8). 


PATENT RECORD. 


—— 
The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


NoTE.— The undermentioncd Applications are not open to public inspection 
until after acceptanceof Complete Specification. The names within parentheses 
are those of communicators of inventions, When Complete Specification 
accompanies application, an asterisk is affixed, 

Unless otherwise stated, the application is made in London, 


July 8, 1904. 


15,30) B.T.-H. Co. (G.E. Co., U.S.). Transformere. 
15,501 B.T.-H. Co. (G.E. Co, U. S.). Electric railwaye. 
15,502 B.T.-H. Co. (G.E. Co, U.S.) Sys'ems of electrical distributi.n. 


) 
). 
15,503 B. T.-H. Co. (G. E. Co., U. S.). Enclosed fuses. 
15,501 B. T.-H. Co. (G. E. Co., U. S.). Electric controllers. 
15,512 W. H. Tomson and W. G. HAN NA. Bras zes or bushes for bearings 


of motors. 
July 9, 1904. 
15,552 J. W. Lea and J. H. PgRRINs. Birmingham. Sliding apparatus 
for raising or lowering electroliers, &c. 


15,343 A. ANDEBRSUN and J. F. Donng. Liverpool. Overhead electric 
railways. 

15,544 H. H. Berry and F. Risch. Automatic safety device for overhead 
wires. 


15,360 A. KóLLING. Germany. Electrolytic circuit-breaker.* 

15,557 J. G. THomas and D. E. Lewis. Couplings for electrical wires.“ 

15,382 I. B. BIRNBAUM and H. G. Warre. Sub-station connecting arrange- 
ment for telephone systeme. 


Russia—St. Petersburg, £881 (including ` 


15,584 J. A. GAMBLE. Liverpool. Memorandum and like appliances for 
use in connection with telephones and for other purposes. 

15,586 J. B. Rusanpo, A. Estigr, H. Esrikk, J. MaLLET and A. MOUREN. 
Electrical elevator. 

15,591 W. M. Brown. Surface-contact electric railway systems.“ 


July 11, 1804. 

15,596 J. Youna. Protecting insulation of electric light flexible corda. 

15,419 J. H. Bainsripcs. Laminated iron sections for alternating-current 
transformers. 

15,441 H. von Pécuy and V. Rea. Automatic firing apparatus for guns 
and firearms having electrical or electro-mechanical ignition.* 

15,452 J. S. Peck. Systems of electrical distribution. (Date applied for, 
Aug. 8, 1903, date of application in U.S.)* 

15,455 C. OLIVER. Arc lamps. 

15,455 M. B. FiBLD, C. C. GARRARD and FERRANTI LIMITED. 
automatic circuit-breakers. 

15,465 B.T.-H. Co. (G.E. Co., U. S.). 

15,467 O. O. Krux. Vapour electric conductors. 
July 11, 1905, date of application in U.S )* 

15,468 E. WEINTRAUB. Vapour electric lamps or rectifiers. (Date applied 
for, July 11, 1903, date of application in U.S.)* 

15,469 O. O. Krug. Vapour electric conductors. (Date applied for, 
July 13, 1905, date of application in U.S.)* 

15,472 A. Frey. Incandescent lam ps.“ 


July 12, 1904. 

15,495 LANcasHIRE Dynamo & Motor Co, and R. S. McLEop. Liverpool. 
Dynamo-electric machines for regulating the charge and discharge 
of storage batteries used with main generators. 

15,512 E. J. CLARK and Hart ACCUMULATOR Co. Lid for acid containers.* 

15,517 J. LowMaTzcH, B. Mensch and O. SrEceRT. Dynamo-electric 
engine.” 

15,525 F. DRRXLER. Electro-pneumatic actions of keyboards. 

15,529 E. G. S. MCLkELLAN. Electrically-operated wire entanglements for 
protection of harbours in war-time. 

15,551 O. WILHELMI. Prevention of fires from short circuits. 

15,561 W. P. Taomeson. Liverpool. Indicators for electric oscillations. 
(Gesellschaft für Drahtlose Telegraphie m.b.H., Germany.)* 

15,563 J. WILLE. Liverpool. Electromagnetic signalling devices. 

15,567 H. CARBONNELLE. Electric or telephonic transmission.“ 


July 13, 1904. 

15,581 A. C. Brown. Telephone, telegraph and other call systems. 

15,599 A. B. Taompson. Oldham. Metallic thermo-metrical electrical 
indicator. 

15,612 E. G. P. BOUSFIELD and OzoNisED OxvazN Co. 
reveraing direction of electric currente. 

15,614 W. Lanapon-Davies and A. Soames. Dynamos used with other 
dynamos or cells. 

15,616 Crompron & Co. snd R. GOLDSCHMIDT. 
alternate-current motore. 

15,017 CRoMPToN & Co. and E. W. ABBoTT. Chelmsford. Electric con- 
tact or supporting gears. 

15,618 Cromeron & Co. and R. C. Haaris. Electric circuit-break«ra. 

15,626 W. B. Savers and MavoB & CovursoN. Dynamo-electric machines. 

15,627 G. B. BowkLI. Electric clocks, 

15,632 B.T.-H. Co. (G.E. Co., U. S.). Protection for parallel electric feeders. 

15,633 B.T.-H. Co. (G.E. Co., U. S.). Hoisting apparatus. 

15,654 S. FsRaUsON. Systems of electrical distribution. (Dats applied 
for, July 13, 1903, date of application in U.S.)* 

15,057 W. T. Urrow, J. E. ELLIOTT and H. B. PRATT. 
mechanism for arc lamps.“ 


July 14, 1904. 

15,616 Veritys LIMITED and A. E. Gott. 
tion and like boxea. 

15,648 Veritys Liurrep and A. E. Gorr. 
starters and electrical resistances. 

15,651 E. A. GaEAVES. Liverpool. Life-guards for electric vehicles, 

15,677 W. H. Danson. "'Shoulder-grip " telephone receiver rest. 

15,691 A. E. Mean. Electric lighting and adverti-iog. 

15,692 F. E. ELMORE.  Collectiog current from armatures of unipolar 
dynamo-electric machines. i 

15,699 W. BoEgHM. Resistances.“ 

15,701 A.E.G. Instruments for determining drop of potential in electric 
transmission systems. (Date applied for, July 14, 1903, da'e of 
application in Germany.)* 

15,704 W. M. Morpsy and G. C. Fricker. 

15,708 La SociÉTÉ L. Gaumont & Cus. 
graphs aod ciaematographa in combination. 
July 17, 1903, date of applization in France.)“ 

15,712 L. H. Watter. Wireless signalling. 

July 15, 1904. 

15,730 L. SMmirH. Manchester. Electroliers, &c. 

15,752 Veritys Limitep and J. Sutacort. Birmiugham. Electric light 
fitting.* 

15,762 S. Cowper-Coles and SHERARD CowPeR-CoLes& Co. Electrotype:. 

15,770 T. H. MansH aud A. B. Mopik. Cases fur switches, fuses, &c. 

15,771 SiRM RNS BROTHERS & Co. and H. Berry. Connector for the arma- 
ture and commutator ef dynamo-electric machines. 

15,772 Siemens BROTHERS & Co. and W. DigsELHORST. Manu'acture of 
insulated conductors and apparatus therefor.* 

15.778 W. GrirFITHS and B. H. BgbELL. Contact stud and switch for 
surface contact syateme. 

15,796 C. H. Merz and B. Prics. <Alternate-current distributing systems. 

15,802 M. J. SrToNE and E. T. Fenwick. Liverpool. Conduits. 


Relays for 


Hoieting and similar apparatus. 
(Date applied for, 


Changing or 


Chelmsford. Sipgle-pbase 


Regulating 


Birmingham. Fuse, distribu. 


Birmingham. Electric motor 


Electricity metera. 
Electrically controlling phono- 
(Date app'ied for, 
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SPECIFICATIONS PUBLISHED. 
Norz.— All specifications can be obtained at the uniform price of 8d. each. 
1903. 
15,970 LvcEgTT and Conaty. Electric tramcara. 
16,868 RAMSBOTTOM and RiCHARDSON. Portable accumulators. 
17,179 Lage (Morgan Electric Machine Co.) Electric railway systems 
and apparatus, 
17,207 Dutron and Sanpycrorr FouNDRY Co. (Lro.). 
machines. 
17,605 Max LIT. Reversing mechanism for dynamos. 
18,121 Mensina. Encl or open arc lamps. 
19,948 Hunt and Sanpycrorr Founpry Co. (LrD.). 
induction motorë, 
1904. 


4,665 and 4,6654 Tuomas. Rupturing electric circuits. (Date applied 
for, June 27, 1903.) 

5,105 TuowPsoN (Gesellschaft für drahtlose Telegraphie, in. b. H.). 
Method of receiving electrical vibrations utilising electrolytic cella. 

7,586 Kirsmm. Telegraphy. 


Dynamo-electric 


Aternating-current 


STATUTORY RETURNS, LIENS REGISTERED, &c. 


STATUTORY RETURNS. 


EASTERN & SOUTH AFRICAN TELEGRAPH CO. (LTD.) —The return to 
Aug. 5 gives capital as £600,000 in 60,000 shares of £10 each, all of which 
have been taken up and paid for in full, Mortgages and charges, £500,000. 

ELECTRIC CONSTRUCTION CO. (LTD.)—The return to July 28 gives 
capital as £400,000 in 50,000 preference and 150,000 ordinary shares of 
£2 each, of which 81,390 preference and 112,100 ordinary shares have 
been taken up. £2 per share has been called on 18,245 preference and 
2,100 ordinary. £246,290 is considered as paid on 13,145 preference and 
10,000 ordinary shares. Mortgages and charges, £250,000. 

CHILI TELEPHONE CO. (LTD.)—According to return to Aug. 3, 1901, the 
eapital is £250,000 in 50,000 shares of £5 each, of which 44,000 have 
been taken up. £220,000 has been received. Mortgages and charges, 
£35,000. 

CROMPTON & CO. (LTD.)J—In the return to Aug. 22 (filed Aug. 27) the 
eapital is £300,000 in 100,000 shares of £3 each, of which 85,000 have 
been taken up. £255,000 has been received. Mortgages and charges, 


£100,000. 
MORTGAGES AND CHARGES. 

BRITISH ELECTRIC CALIBRATED FUSE CO. (LTD.)—Issue on Aug. 29 
of £550 5 per cent. debentures, part of series created Dec. 4, 1903, to 
secure £3,000, charged on company’s undertaking and property, present 
and future, including uncalled capital. Holder, J. Lang. No trustees. 
Previously issued of same series, £2,150. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD.|—A mortgage by sub- 
demise dated Aug. 5, 1904 (supplemental to trust deed dated July 20, 
1894, securing £250,000 first debenture stock), and a further mortgage by 
sub-demise of even date (supplemental to trust deed dated July 4, 1899, 
securing £250,000 second debenture stock), have been registered. Property 
charged in both cases, certain freehold and leasehold hereditaments. 
Trustees for first debenture stockholders, Sir R. G. W. Herbert, G.C.B., 
and Sir James Pender, Bart. Trustees for second debenture stockholders, 
D. Meinertzhagen and Admiral Lord John Hay, G.C.B. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 3 per cent. (since April 21, 1904). Price of 
silver 26 76d. per oz. (Sept. 8). Consols 88,°;—88,",, for money, 881 — 
88 ;. for account; 24 per cent. annuities 874—898. Consols Pay Day, 
Oct. 5; Stocks and Shares Continuation Days, Sept. 13 and 27; Ticket 
Days, Sept. 14 and 28; Pay Days, Sept. 15 and 29; Mining Share Carry- 
over Day, Sept. 12. 


ELECTRIC RAILWAY & TRAMWAY CARRIAGE WORKS (LTD.) — The 
report for the year ended June 30 states that the works have been 
efliciently maintained out of revenue. After paying interest (£2,500) 
and charging £4,299. 7s. for depreciation, the profit is £5,546. 3s. 4d., 
added to £4,826. 18s. 7d. from last year. The directors recommend 
payment of a dividend of 5 per cent. (less tax) for the year, absorbing 
£7,500. Severe competition and general slackness of trade account (it 
is stated) for the falling off in profits for the past year, but the directors 
consider the prospects for the coming year have improved. 

GENERAL ELECTRIC CO. (LTD.)— The transfer books of the 4 per cent. 
debenture stock will be closed from 17th to 30th inst. inclusive. 

RAND CENTRAL ELECTRIC WORES (LTD.)—The result of working for 
August is 879,475 kw.-hours generated, yielding a gross revenue of £8,150, 
compared with 727,545 kw.-hours and £6,394 for the corresponding period 
of last year. 

SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD.)—The 
43 per cent. first mortgage debenture stock transfer register will be closed 
from 17th to 30th inst. inclusive for the preparation of interest warrants 
payable Oct. 1. 

STOCK EXCHANGE NOTICE.—The Stock Exchange Committee have 
been asked to appoint a special settling-day in and to grant a quotation 
to a further issue of 10,000 £5 fully-paid 6 per cent. preference shares of 
the London Electric Supply Corpn. (Ltd.). 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


$i | 
Ine, AGGREGATE, 
L (a) No of R 1 Inc. or 
= w Deo. (a) 
| 435 £ r | 2 
Aberdeen Corporation Sept. 8 | 1.667 + 355 18 23,318 T 4,457 
Airdrie TrTTITITT Tit TIT111111111L Aug. 96 | 209 29 5,748 | esc 
Ayr Corporation. Sept. 8 849 | + 71 16 , 67% + 225 
. Aug. {6 281 - 26 64 5, l- 420 
DOO NEESER AS » 26 261 | 29 5,650 | Pa 
Bath Electric Trams, Ltd. » 8i 804 . 85 92,926 x 
Bexley District Council...... - EP T cR oes 
Birkenhead ........cccccesseeces Sept. 4 | 1,100 | - 88 . TUN EOS 
Birmingham Corporation... "T ows "T : | a 
Birmingham Tramways Co. 8 56,179 | - 22 9 0 
Blackburn Corporation...... i 2 026 | + 738 28 23867 H d 500 
Blackpool Corporation ...... » 1 2,231: + 618 21 80,892 + 4,108 
Blackpool and Fleet wood... „ 6 1,464 ! + 95 9 14,46 .- 40 
Blackp'l,St.Anne's&Lytham „„ 1 902 + 207 44 16,747 ＋ 6,854 
Bolton Corporation 2 * 4 1,842 | — 71; 93 43,645 + 271 
Bournemouth Corporation.. Aug. 81 1,455 | + 26 | 122 26,567 + 1.474 
Bradford Corporation ...... Sept. 8 b5,17 + 1,842 | 22 106,489 + 18,970 
Brighton Corporation ...... » 4 1,280 + 178 22 25,182 + 2,479 
Brisbane Tramways „ss... July 20 2,147 | — 66 | 8 6468 - 806 
Bristol Trams & Carriage. . Sept. 2 4,494 + 295 15 81,765 + 683 
Buenos Ayres & Belgrano... Aug. 7 8,410 + 800 16 52,239 + 9,801 
Burnley Corporation..,...... Sept. 8 1,117 + 278 23 24,616 | + 5'686 
Burton Corporation ......... » 4 ple 11 «9? 8. + 9'098 
Calcutta Tramways Co. ; " » i3 86, 474 | ＋ 22,714 10 3821,195 ( 388 
ug. 2: - 
——— eae eee | S 29 ie ! = 15 | 17 2,012 |- 116 
Cardiff Corporation . . . . Sept. 8 2,159 + 1321 22 47,800 ＋ 1,688 
Carlisle Tramways Co. » 8 928 | + 6 85 7.065 t '278 
Central London Railway... „„ 8| 5,002. + 109 9 59.182 |- 1,957 
Chatham & Dist. Lt. Rys...| „ 1 671 | - 63 85 20,799 t 2,157 
City & South London Rly.. »" 4 2.499 E 24 10 98.906 - 1.067 
Colchester Corporation 35 1 856 Se 5 1.979 , 
Cork Electric Lrams Co. » 1 568 | - 66 35 16459 |- 2,198 
Darwen Corporation $3 2 251 + 21 22 5,947 : 78 
Derby Corporation . T» 8 ; ae | i | i 
Devonport & Dist, Trams. . Aug. 26 699 + 147 54 18,810 |+ 8,088 
Dover Corporation... .........| Sept. 8 285 - 25 28 5.662 — 158 
Dublin & Lucan Railway. ir 9 158 | - 8 9 1.358 + 24 
Dublin Southern District..| „ 41,93 + 188 j 
Dublin United.. . ...... „ 2 4498: + 158 } 9 | 52047 |- 3,117 
Dudley—Stourbridge......... | Arg. 26 915 | + 7, 34 99756 '+ 1.155 
Dundee Corporation ........| „ Ul 867 | - Dee : | . ! 
East Ham Council... .. . . Sept. 3 746 | - 12 22 | 17,485 + f 1,871 
Gateshead & Dist, Trams... Aug. 26 930 , - 24 384 80,868 H 1.849 
3 a Sept. 9 15.026 | + 100 f4 , 195,769 ＋ 12,509 
TIOSSOD 000 cccvccces vet cocceseceses 285 ee . PIP : 
Gravesend—Northfleet...... Aug 26 a i Y: i 
Gt, Northern & City Rly...| Sept. 8 1064 see T | 5 | 27568 T ms 
Greenock & Port Glasgow..| Aug. 26 - E 
Halifax Corporation ......... | jii = wee " e NH 
Hartlepool l'ramways ......| 28 B4 $ * 
Huddersfield d it buds i - va ee 10,160 jt d 
Hull Corporation Sept. 8 | 22 " i "e 
Ilford District Council ...... T ov ü a " | „ 
Ilkeston Corporation......... | Aug. 81 170 — 22 ii a E 
Ipswich Corporation......... Sept. 8 617 se | 22 12.950 ip 
Isie of Thanet Co. ............ 8 i ui 
Kidderminster & District... Aug. 96 5 , H 2o b^ zu M 75 
Kirkcaldy Corporation ...... „ 381 957 + 98 35 | 8.108 
Lanarkshire Trams Go. .. Sept. 1 763 171 35 22.253 | A 
Leeds Corporation. . .... „, 8| 6,290 | + 61 | 24 . 187,087 + 8,788 
Leicest r Corporation .. 70 u „506 a | 16 21.645 m 
Liverpool Corporation Aug. 27 10, 411 + 11 35 861,569 + 11,785 
Liverpool Overhead Rly... Sept. 4 1591 - 120 10 16,963 z 271 
London County Council ... Aug. 27, 139,399 + 3,996 522 270.478 ＋ 55,049 
R Sept. 8 “SUL + 9 | ; 
Maidstone Corporation ... dv E ies 5 a : 
Manchester Corporation ... 97 8 12,987 | + 1,097 | 2? 276,784 + 11,474 
Mersey Rain srcccrcsenceces | 0» 8 1,406 + 148 9 12,922 (+ $46 
Merthyr . —— Aug. 96 + 2 834 6.899 It 183 
u tropolitan Elec, Trams | Sept. 2 2,224 + 734 9 17,573 J+ 8,642 
liddieton TD Aug. 26 488 + 68 94 1,817 |+ 198 
Ni Ison Corporation green ces Sept. 8 145 | + 84| 28 2,791 991 
Newcastle-on-Tyne Corp.. 11 8 8,655 ' + 260 9 | 83,461 |+ 2,888 
Newport (Mon. : » 8 5868 + 49 22 11940 |+ 2,168 
Oldham, Ashton & Hyde... Aug. 26 646 | + 86 84 | 18.766 = 890 
Oldham Corporation......... ss | E = 
Perth (W. A.) Elec. Trams. Sept. 2 1,244 + ` 66 . 35 45.954 + 5.721 
e n A „eee Aug. T 171 = 7 81 5,245 l= 115 
Portsmouth Corporation ... P od UN ^ | 8 10,116 = = 
Forte e880 "E | * 84 86 "n 
Reading Corporation | Sept. - 115 H i l n 57,569 + disi 
Rochdale Corporation "T" a m x E | i 
Rothesay MEAE SS NS m Aug. 20 330 + 5 984 5,452 115 
Salford Corporation sess... Sept. 6 4,158 + 1.0 22 94,281 + 6,879 
Sheerness bee Aug. 24 93 — 4 84 2.172 — 456 
Sheftield Corporation Sept. 4 4,810 | + 107 828 110,005 ide 2,675 
Southampton Corp'ation ! | Aug. 18 1.064 - 125 
: : l i jt 25 1,10: 2 70 gore i eee 0 
Southend Corporation * i 6540 + 59 22 9.497 + 1188 
Southport Tramways ...... » 26 497 + 112 31 11.420 + 620 
S. Statfordshire Trams. . „ 96 125 - 371 84 96,509) |- 8,928 
Stockport t orporation..,... Sept. 2 640 | + 266, 22 18,884 l+ 5,888 
Sunderland Corporation i 4 1,888 | + 18 | 22 | 80,282 E: 726 
Swansea Trams esse ses Aug. 16 610 | + 8, 34 18,8033 j+ 1,011 
Taunton Tram » 26 68 , - 1 84 1,936 E 180 
Tynemouth and District .. „ 26 871 | - 105 | 984 10,851 |- 803 
Tyneside Trams Co. sense » 31 418 | + 89 85 18,565 T 2,188 
Wallasey District Council.. Sept. 3 860 + 87 $24 18,098 + 1,188 
Walsall . .... .... . . , „, 3 495 | e | 88 17.070 : 
Warrington Corporation... 55 1 233 | + 15. 22 | 7,287 ＋ 249 
West Ham Corporation ... e 1 1,212 " 27 | 28.870 ; 
Weston-super-alare . . ..... Aug. 24 849 + 28 84 4519 |+ 272 
Wigan Corporation ......... - vi: [ "S WWE | ae Nut 
W Ol vé rhampton District S60 " 96 494 — 4 31 13,391 ed 91 
Worcester eren » 26 313 + 185 29 | 9,349 + 4,872 
W re xham.... VOD I IET 11 26 111 = 82 81 | 8,820 - 559 
Yorkshire Woollen District „ 96 592 | + 95 81 20,132 |" 8,161 


(a) These comparisons are with the corresponding period last year. 
* Partly electrical, t Minus 8 daye, t Minus 2 days. @PlusSdays, § Plus 9 days. 
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Price E 18 BUSINESS, | Price p 
2 E NAMB. Wed. | phg | DIZDEN) Werk TO L NAME. wW 5 
E Sept. 7. ES SEPT. 7. || H Sept. 7. i 
A | 
LO . 5 > z Gr. ug 
ELECTRIC RARWAYS,TRAMWATS,RA lena rd d . ELECTRICITY SUPPLY. . Jenal: 

HE Arrentine Ordinary Shares . ei-el .. | April, Oct| 6R| 65] 1| .. | Blackheath & dr nwich. Dist. Ord. (t. p.) —1 $5 

526 | Do. 5% Cum. Pref. ............ T = 4 810 oe 8, H 1; 0/83 ! Do. 7X Cum. Pre „ 1-18 |519 
St. 6% | Do. Permanent 6X Deb. b. Stock . 187 —141 | 4 5 0 ~ quo | .. st. .. | Do. 4$1st Db. Stk. Prv.Cts.(rd.doon.)| 105 —109 4 8 0 
Bt. 87 Auckland Elec. Trams Deb. (red ) 99 —101 4 19 9 e.. [100 .. || 10/16/0 Bournemouth & Poole Elec. Sup. Ord.) 1123-123 | 6 8 0 
10| 6% | Barcelona Tramways 0 . 9 —10 | 8 0 0 es fü | t 10| 4/6 | Do. 4j per Cent. Cum. Pref ............ næ 459 
10 5 m. b Cum. Pre TIT %%% % % %. 9 —10 b 0 0 me ee oe | 10 6/0 . . ey Cum. Secon d Pref. 6% % 1 — 1 6 4 á 
Bt. Do. 44% Deb. Stock (red.) . ... . . .] 91 —96 4 14 0 ua 100 .. Wi 3t.| 44X | Do. r Cent. Deb. Stock (red.) ...| 102 — 408 
100| 5 Do. 6 per Cent. Debe..... . . 98 —101|4 19 6 ea 82 >s 55 8 Lt. & Power Shares | 5-6 -- 

1 ee Bath Elec. Trams Pref. Ord. 5 % %% %%% 6 6 6 6 ee ee 1j ee Bt. ax Do. Do. 1stDebes 100 — 108 4 7 b 

l| .. | Do. 5% Cum. Pre q . "E ss BE 1 5 4 Brompton & Kensington Elec. Sup. Ord. 103—113 4 811 

5 24 Brisbane Electric Trams. Invest. “Ord. s. oe 2 d b 8/6 Do. 7 per Cent. Pref. „eee 1 1 8 5 2! 

6 Do. 5 per Cent. Cum. Pref. ............ 517 8 85 à | 5j 4/0 | Calcutta Electric Supply Ord. ........| - 714—732 | 410 5 
Bt. Do. 4i per Cent. Deb. Prov. Garis... : 4 9 3 m 98 St. 4% Central Elec. Bup.0o.4 Guar.Db.Stock| 106 —109 | 8 18 1 
10| 8 ways and Carriage. |.19 —20 4 0 0 Feb, Aug | oe |H 5| 4/0 Cross & Strand Electric Sup...| 73- 417 
10 4 Do. Cum. Pref. (fally paid) „ „„ eee 10 —10} 8 16 2 eo oe ee | 5 2/8 Do. per Cent. Pref. 960009 ore ces 500000 4 8 
St.] 4 Do. 4 per Cent. Debs. ...........-. .. 107 —109 | 8 18 4 Feb, Aug | ..| .. Il 5/9/83 | Do. ty Undertaking 4j Om. Om. Frei. 44-5 | 410 
St.“ 6%- British lumbia -Hleo. Biwy. Def. Ore. 97 —100| 6 2 6 "x |. f 5 2/8 | Do. „ Gels) | d- 5 is 
Bt. 5 ` ‘Pref. Ord. S TP 0000090000080 100 —103 4 18 0 as ee oes 8t. 44 Do. a% Deb. 8 b. Stock (ro) „eee 102 —104 8 17 
10 b » Oum. Palos rel" eaceoesnece 10 -10% 4 15 8 ee 1076 tj 5 8/ Chelsea Elec tric Bu k %, 61 —7 ` 4 3 
40 Do. sj per Gent st Mort. Debs. RET 108%—1057%| 4 6 2 s me .. (St Wer "Do. "£j per per Cent. L dioc i (red) -. 106 —109 | 4 2 
100| 447 Do. ncouver Power Dobs............. —100 | 410 0 i -» | oe dM 10/5 city of London Electric rd. 101—103 | 4 18 
10| 6/0 | British Eléctrio Traction Ord............ Fs 699 9 10; 6/0 | Do. 6 per Cent. Cum. Pref. .........| 18 —14 | 4 5 
10| 6/O | Do. 6 per Cent. Cum. Pref. ............ 10$—11 | 5 9 1 | Feb, Aug 10% | 103318 st. 4 * Do. 5 per Cent. Deb. Stock (red.). . .. | 120 —195 4 6 
Bt. 5/0 Do. 5 per Cent. P tual Debs . e.s.. | 117 —120 4 4 9 e J184 | .. (8t. "AES 43% 3nd Deb. Stock (red. 658. 102 —105 4 5 
et. 14/8 | Do. 40 per Cent. 2ad Deb. Stock 91 —97 ss i 96 | 9E} || 10| 4/0 | County of London Elec. Supply Ord 74-8; | 4 14 

b 30 Buenos Ayres and Be o Ord......... 8 —3 412 8 ae fA 8 10 Do. 6 per Cent. Cum. Pref............... 1-12 | 5 0 

5 8/0 | De. 6 per Cent. A Cem: Fret: — 5b 5644 E 554 st. Do. 44% Deb. Stock (ali paid) (red.) 105 —108 | 4 8 

5 8/0 Do. s tS $0050 00002500000009€ 6 %%% „ 6 5 5 9 1 aa oe ao St. 7 Do. Second Deb. Stock Prov. Certs.. 101 —104 4 7 1 
Bt. 5 Do. H Cent. Debs. .............. es... 105 —108 4 13 8 RA o] c]. st. 57 | Elec. Ltg. & Trac. Co. (f Aust. 5% Debs.| 88 —93 |b 7 6 
Bt.) 5 Do. 6% 2nd Deb. Stock Prov. Certs. | 101 —104 | 4 16 6 3 | 6 86 | Folkestone Electricity Supply Co. Ord.) 53-63 |4 8 0 

6 3/6. Orlet Tram Deb. i 9$6000000909199902200€ [IIIS 71—71 3 17 6 te 7 73 H Bt. 4196 Do. 43 Ist Deb. Stock red. *9906090009006 99 — 109 4 8 9 
100 * Do. 4 X Ist Dek Stock ook (red.) . | 104 —107 | 4 4 6 i 108 | .. | 10 .. | Havana Electricity Co. S . 103 i 

111 Cape — —U ᷑ — !: 14—2 5 0 0 ie T 5| 5/0 | Hove Electric Lighting Ord........ ene 7 6 0 0 
St. 4% Central oa Oran ary Bical . .... 86 —88 4 10 11 June, Deo | 872 | 803 St. 43% | Loft W. Elec Lt. &Fowenti Y Db. St (red.) 101 —108 4 7 6 
St. 4% | Do. 4 per Cent. Pref. Stock 100 —102|8 18 8 ms "ne T l| .. | Kalgoorlie Elec. Power&L CmPrf| 1 1 as 
Bt.| 4% . Deferred Stock 56. 80 —83 1417 7 2 „ 5| 5/0 | Kensingtn & Knghtsbdge — . 12 —13 4 12 4 
100 4% | Do. 4 per Cent. Debs.. ................- 106 —109 | 818 5 a oR HE: E 6 r Cent. ist Pref... DEED 511 6—7 4 5 9 

5 2/6 City of Birmingham Trame.5 Cm. Pri. 41-65 5 0 0 is 88 8t | 4 Co. N 1 
100| 4 Do. 4 per Cent. 1st Mort. Debs. ...... 98 —101 | 319 2 i | E Joint Station} 4% Deb. Stck. red.) 102 —105 | 8 16 6 
Bt. 6 Do. 6 per Cent. Perp. Pref. 55 . . 121 —124 4 0 8| Feb, Aug bl 8/0 |f Do: 6 per Cant. Pref. . ... . 5—H | 5 9 1 
St. 5 Do. (1898) ..e...eressoessosossecoseesos 96. 117 —120 4 8 6 oo à St. 4X € per Cent. 1st Mort. Deb, , 96 99 4 1 6 
Bt. 6 Do. (1901). VV 115 —118 4 5 0 85 . 10 9/0 e tan Eleotriogup. Or ........| 164—163 | 5 9 0 
St.“ 47 Do. 4 per Cent. Perpetual Debs 105 —108 | 3 14 9 | May,Nov| -- ES 5| 2/3 Do. 4% per Cent. Cum. Prei. ` 5i—5i 400 
Bt. 65 Colombo Trams& Ltg. 5% 1st Mt. Db. (rd. i 100 —108 | 4 17 10 s Bt. | 44% po per Cent. Deb. Stock Ist Mort. 110 —115 | 8 181 
10 Danin United Trame, (1896) ) Ltd. 124—134 4 811 NÀ ed o5 (NSE y4 per Cont. Mrt. Db. Stock (red.) 96 —99 |310 6 
10 6/0 | Do. r Cent. Pref. . . . . . . . . . 15 —16 3 15 0 = . 1000 417 Midland leo. Corp. for P.D.1stMort.Ub.| 98 —£6 | 418 9 
10 3/04 dt. Nos ern & City Rl iy Prt. Ord. (4%)| 44—5 85 s PA s 10( 60 | Notting Hill Electric Ord............ ev»| 14 -15 4 0 0 
10 4/0 | Gt. Northern, Piccadilly & rea bt 100] 4% Do. 4 per Cent. 1st Mt. Debs. ......| ICO —108 | 3 18 8 
10 10 t 13 NN Bros. x Ord Certs. IP "t i. 4 10 0 88 t 0 E 4710 ey Deb. Block *99095000009090006000000009 It 6} 6 4 0 

eee TramMwaye %%% q ] ⅛ « P — Mar Be L] ee Bt. 4 tock €909050000000000000098999 7 —1t€0 4 0 0 
10 6 . t Do. r Cent. f. „66% %%% 09909 „„ 14 —14i 4 2 9 ar, 4 "t es 1 *^ | fan jana Kiootrie... 7 ↄ eeepescesests 1 —1 ML 

b tisle ot net Elec. Trams & Li. 5 Pt.| 83-4 6 5 0 a m. b| 50 E James & Pall Mall Elec. Ord....... 144—163 | 413 7 

i y 11 4 per Cont. Deb. f im od. Sais 83 - A 1 " A VN pet b| 3/6 Do, d per Cen et 5 > 817 9 

|t verpoo verhea way ees| 811-8! Feb, Aug oe .. St. % en 0 . 97 —100 3 10 2. 
10 Y t Do. 6 per Cent. Pref........................| ` 10 103 415 8 Feb, Aug n d 6 4% Smithfield Markets El 5 — 23 80 6 38 1 
St. 4 i 'Do. 4 Cent. Deb. oote * e. e 00 0 99 —101 '8 19 8 dni July ee ee St. 4% Do. 4 per Cent. Deb. 9 Ord... 88 — 4 10 11. 
10| 5 Tondon nited Trams. 5% Cum. Frer.. “1Cg—11_ | 4 10 11 Re 10133 b| 8/0 | South London eres 344 810 7 
Bt. 4X Do. 4% 1st Mort. Deb. Htock..........| 108 —105 | 8 16 4 ni kid exu 5| 2/6 | Urban Electric S stad yOrd. ... 4i- 415 8 
St.) .. | Madras Elec. Trams 5% Der. St. 100 —103 . |JanJuly| «| - 5| 2/6 || Do. 6% Cum e .AabebEi |4 15-5 
St. gu Con. Ord. Stoch. . . . 6 —9 oo 2s wie s 5| 6/6 Woatmnicster Blootrio Bu pi Ond. C. 194-1 500 
St.. A sed Cent. Perp. Pref. ......... 12 335 | .. : ns ej 5| 2/6 | Do. 5 per Cent. Oum. 2222. 6 —6h | 8 16 11 

1 oo Motzopo tan Electric Trams Def 90 1 — 10 oe ee ee ee 

85 Do. oer one Has . ‘ee A 500 HE i KL a TELEGRAPHS. 
i y Btook ............. —1 m 22 9 

100 4% |tMontroal St. HA rut Dbs.(1908)| 100 —103 | 4 17 8 = ae ee - 4X Mrt. Deb. (red.) Ee 
e = ROUSSE / 00K 108 —106 4 5 as . ès ee : eee eee —— 0009006 ecc ee 

5 ee New Gen. Tract. Goat Ge Pref. 1 —2 : ‘8 May e P ee 8t. 12/6 i-i oe ar a PURUS 61 — 64 6 3 9 " 
Bt. b " Perth W. A. les Ist Mt. Db. Stk. 100 2103 4 17 9 l E . E 25/0 Do. Def sel €99909000009000000000000000000900* £6 —98 J 11 6 
10 1 : Potteries Electric Traction Ord. "IU ` 8 —9 6 11 2 oa E | Bb. 2/0 Gompieren lo C pie Cap ital Stock 81-8 1 2 : 
10| 5/0 ‘Do 5 per Cent. Cum. Pref. ........ 8j-9) | 5 5 8 Feb, Aug j100| ae | ner Cont. rir eres 170 —190 | 4 4 H 
Bt.) 44% |- Do. 4j per Cent. Deb. Stock ........| 101 —104 | 4 6 7 5 „ USt. 4% e 1 Ord. ———ů—..G 9$ —906 |4 8 

1 ate South Lancs. Elec. Trac. & Power Ord, " EM ee mn 10 5/0 Do Pret e 10 E eni. %%%. 7 —8 7 10 0 
MER C PME MEER EIE or e Fat. |En A 

le Si 6 3 ois n Jan, s oe COSC 000000020000900000000090. 

St. 3X | Waterloo and City Ord- . .. . .. . . ( 86 -8) | 8 7 5 Juno, Dec | oe E. 4 Do. 4 per Oui Deb, oe rm “| aos, 4T 
ELECTRIC MANUFACTURING. &o. | | 90| 8/9. Direct Gaited Sales Cable eee | 10 —101|51t 8 

1| 6d. | Alliance Elec. Co. 5% Cum. Pret. ...| i- s 0 0 MEN IE T^ Direct Wostindla Cable 4X Ña. Dbí(m) 99 —101|4 9 2 

1 2. Aron Elec. Meter 67 Cum. Pref. aor — . m | St. 65/0 Do. 8i r Cent. "Pret. — „6 ee ^ —131 5 6 6 

: y "Do. 6 per Cont & Helsby Cables Ord. im ; : : July, Feb -| F3 E Do. 4 Per Cent. Mort Deb. Stk. (rd.) 105 m^ 3 M 6 

e O Per Cent. E FOR ccccvcccccccevess 0 an $6 
81. 447 115 Ist Mort. Deb. (red.) . . . 101 —104 4 6 7 m .. Ste $0 Basis ser Gent ‘Deb. Book ^. 228 100 | & 15 ó ! 
St. 44% {British boms'n-Houst'n ZAstMt, Db. 99 —101 4 9 1 : Poel OB: |. eer A B Atici? MA „% 6 1998050 
Bb 4 oue Cer Mer Der dk — 22 K » 8 | 2u OP 2 Do. 4% Mauritius Sub. Debs. (ted. 1002. 108 $18 6 

2| .. | Brush Electrical Engineering ....... 3 . March. . . if 20) 4 Gb irs (04 Copenh eD bk eed} 1 

2241, Do. 6 per Cent. Pref. Non-Cum. 1—1; s 0 o Mar, Sept Mp d 135 ti% Indo-European d ae. 8 
St. 4$% Po. 4j per Cent. Perp. 1st Deb. Btock 94 —97 | 41210 | Mar, Sept. 100% | Pacific&Europe "nTel4xGuarDbe.(rd.) 97 —100|4 0 07 
Bt. 442 Do. Perpetual Ind Pop. Stock. ... 70 —78 |6 0 9 Jan, July. 10 4% | West African Telegra pi Bha aros "id eae 8 

5 776 Oallende s Cable Con. Ord. ecco». - 94—104} 5 14 8 Jan, July 103 eo [0 West Coast of UNDAE A PN Zs 

5| 2/6 Do. 5 7 Cent. Cum. Pref... 6 —5} | 41011 | Jan,July| ..| .. d 47 | Do. 4per Cent. Debs..................... "| pH, 406 
St. 44% r Cent. iat Mort. Debs.(rd.)| 101 —105 | 4 5 8|Nov,May| ..| .- A | west India Cont, Debs..... 5 HE 

1 . Castner De eliner Alkali Co. (tally paid) i— 617 3 ee . 10 670 Do. 6 per Cent lst Prei iss F 6 8 17 9 
St. y 4 44% 1st Mort. Deb. (r ed.) mI YTTT TT 88 — 4 16 10 oe $6 ee 10 /0 Do 6 per Cent. and Pret. © 10000000090 5 6 

1 1j H Chadbü (Ship) Telegraph Ord. . —1à 8 00 En EE 21. a 8 r Cent Debs. © ecc999co000000* — 17˙10 

3 1/6 Crompton and Co. (Nos. 1 to 54 000) ... 14 —9 815 O0 Jan, July 3 os 100; 5 stern Te M 0 e „ 100 —108 4 0 
100 57 * Do. 5 per Cent. lst Mort. Debe. (red. 90 —96 5 6 5 Jan, Juy Pa a 10 * ‘De. b d Series Series, 1900) .. es 12 —121 b 12 9 

Bl .. | Dick, Kerr & Co. Ord....................... 71—8 a "| oU 206) 5x . 27 Date Nn ) eee 101 —104 | 4 16 3 

b nr m 67 4 Deb. Auot O06 cee ec cen TETTEI TEE 51—5 5 4 4 ae b, M 8t. 4X i (red)! ) e 100 —103 3 18 
St. 44% . 102—105 |4 6 0 m se 

55 Edison & dwan United("A"8h.) (£3 pd. ) 4—3 K Feb, Aug NE Re" TELEPHONES. 

5! .. | Do. (£5 pald) . . .. 1—2 i feb, ung b, 4/0 | Chili Telephone (fully paid, ...............| 5 — |6 7 8 
Bt.| 4 Do. 4 per Cent. Mort.. Deb. Stock (rd. 77 —82 | 418 1 June, Dec | .. u 1| 7} | Monte Video Teleph ne Ord. ....... | a ag 
Bt. 5 Do. 5 r Cent. 2nd Deb. Stock ...... 79—83 | 6 8 8 .. | .. St. 67 | National Co. Pref. Stock . . . . . . . . 104 ile 5 18 9 

6 4/6 BUR n'8 Elec. Co 0rd. . .. . 6 —6} 5 12 0 H'H-yearly 674 6 St. 6% Do. Def. Stock.. . 4 4céé 91 —O4 [5 6 9 

b Do. 6 per Cent. Cum. Pref.... 6 —6} |416 0 5 6: e i| 10 6/0 | Do. 6 per Cent. Cum. 1st Pref......... 12 —14 4 5 8 
Bt. N Do. 4j per Cent. Ist Mort. Deb. (red.) 104 —107 | 4 4 0 m 106 | .. || 10, 6/0 | Do. 6 per Cent. Cum. and Prei li —18 |412 4 

2/1/71} | Electric Construction Co. ........... e 1—1 |6 8 0 July 5| 2/6 | Do. 6 per Cent. Non-Cum. 8rd Pref... 53-51 |418 0 

2/29} Do. 7 per Cent. Cum. Pref... 2—2} |512 9|July ....| 25 St. 34% |" Do. ele Stock 84 per Cent. (red.) . . 97 —99 | 310 8 
Bt.| 4 Do. 4 per Cent. Ist Mort. Deb. (red.) 96 —+y 4 0 9 | Jan, July | .. st. 47 | Do. 4 per Cent. Deb. Stock (red.)......| 104 —106 | 3 15 9 
Bt.| 5 Ferranti 5% 1st Mort. Doe (Esd) P | 90 —95 5 5 3 vá | M ..| 69 | Dc. Do. Pr. v.Certa, Bb/ctobepd, 66 —63 " 
10| 5/0 | General 1900 5% Cum. 9-93 |5 5 8 RE 98 | 91 1 0/1 Oriental . S Mor H—1$4|693 
St. 4 Do. 4 per Oent. Ist ort. Debs. o — 93 — 418 js oe ius 1' 0/73 | Do. 6 per Cent. Cum. Pref, .. .. L—lg | 6 4 6 

S| a8 , Po. 4 per Gent Pref . . ... 9 Ze |4 li0|Feb aug | 5. e ai 48 s 

. © 000e0900000009290099€ — 8 i 5 6 0 5 Per en um. = ol). és i 
St.t% |t Do. T Cent. Mort. Deb. Sock (rd.] 107 —111|4 1 5 | Feb, rey $e St. 57 * Do. 5 per Cent. Deb. Stock (red.)......| 108 —1 414 4 
10| 5, Eum Ru , Gutta Percha, &c.,Wrks.| 183-19} 5 2 6 Feb, Aug 
100| 4 Do. Ke 1st Mort. Deb (red. 100 —108 8 18 5 | Mar, Sept | FINARGIAL, INVESTMENT, ie 

10| 5/0 |tMather & Platt 5 por Cent. Cum. Pref.| 10j;—11 4 10 11 | Mar, Sept : t: B/O Elec. & Gen. Investment 6 ‘Cum, Pret. 41—5 p 14 4 

121270 Telograp . & Mainten ce. 34 —87 6 911 Har, July 35 v 2/0 | Globe Telegraph and eee 8—0 5 10 0 
i. 4% man 4 Dee nt. ire i ne 1909..... | 101 —104 | 8 17 6 Jan, Jul 1 3/0 Do. 6 per Cent. Pref......... 21 1 14 0 

ri i 6 be: bars TOR TS eene * 2 —3 m Apr, Oc 100% az | Submarine Cables Trust uati .... ... | 118 "Sl 418 9 
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THERE have been hard fights in Dublin over the electricity 
supply question, and the expiry of a contract with Mr. ROBERT 
HAMMOND on July 31st has given rise to an outburst of 
feeling on all sides. Mr. HaAMMOoND had been engaged as 
consulting engineer for the design and erection of the 
new electricity works at Pigeon House fort, and on his 
advice a three-phase 50 ~ system was adopted to dis- 
place the old single-phase 83 ~ system. When the time 
came for changing-over the supply from one system to the 
other last year, Mr. HAMMOND pointed out that his engage- 
ment as consulting engineer was merely for the design and 
erection of the new works, and that he could only take charge 
of the change-over on the basis of a new contract. At his 
suggestion, therefore, he was appointed to manage the under- 
taking for a year from July 31, 1903, at a fee of 1,000 guineas 
and travelling expenses, the resident staff to be selected by 
him, but to be in the pay of the Corporation. Now that the 
term of Mr. HAMMOND’S stewardship has expired, the resident 
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order. The reports and counter-reports, which are not with- 
out their amusing side, are summarised elsewhere in this issue. 

FINALLY, Mr. HAMMOND has endeavoured to clinch the 
matter by offering to take over the entire management of the 
works himself as a speculation,—rather an unusual course, it 
must be admitted, for a consulting engineer, although there is a 
precedent in a somewhat similar proposal made by Mr. ARTHUR 
WRIGHT to the Marylebone Borough Council. Mr. HAMMOND 
makes two alternative offers: One is to manage the works on 
a remuneration which is only to be paid if the works costs 
are less than 14d. per unit, in which case he is to have 
the difference. The second proposal is that he should take 
over the entire business for 14 years on his own account, 
repaying the Council the annual capital charges they will be 
obliged to pay in the meantime, and making as good a profit 
as he can of the concern; the consumers’ interests to be safe- 
guarded, however, by a tariff of charges per unit, to be fixed 
in advance by mutual agreement between Mr. HAMMOND 
and the Dublin Corporation. The Electricity Committee 
have naturally recommended the Council to refuse both of 
Mr. HAMMOND’S offers. The whole series of incidents 
is regrettable, and it is to be hoped that Mr. HAMMOND 
and the present resident staff will now sink their differences 
for a few weeks, and co-operate amicably until the works are 
in thorough going order, after which Mr. HAMMOND can hand 
the undertaking over to the Corporation. In spite of the 
excessive amount of capital that has been spent on the scheme, 
it should certainly be possible to make it pay its way, if 
properly managed by a capable resident engineer loyally 
assisted by an efficient staff. 

AN arc lamp controlled by a hot-wire arrangement instead 
of by the ordinary solenoid device has considerable fascination ; 
but, although the problem seems simple at first sight, there 
has been considerable difficulty in evolving a lamp which will 
work satisfactorily under all conditions. One of the chief 
difficulties hitherto, we believe, has been due to the fact that 
there is a considerable time-lag between a decrease of the cur- 
rent and the cooling of the hot-wire, with the result that the 
arc constantly gets too long and the lamp does not feed with 
sufficient rapidity until the arc is extinguished. We under- 


staff has shown its disapproval of this arrangement by finding | stand that this action is avoided in the latest type of Foster 
fault with a number of the present arrangements at the works | arc lamp, described in another column, by employing a higher 


and suggesting that the plant is not yet in proper running 


temperature for the hot-wire than hitherto, the cooling, of 
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course, being more rapid at the upper part of the temperature 
curve. The strut device, which controls the motion of the 
bottom end of the hot strip, is also a feature peculiar to the 
design of the Foster lamp. If the lamp fulfils the anticipa- 
tions of the inventors after prolonged trial, it will certainly 
find considerable application on electricity networks, for the 
fact that the control is independent of the frequency and that 
it will work equally with continuous or alternating current is 
-one not to be despised. 

ALTHOUGH the method on p. 869 employed by Mr. E. 
ALEXANDERSON for measuring the output of induction motors 
is ingenious, its application, we fear, will be limited to 
‘those cases only where a motor is to be tested for output 
‘roughly and quickly. The reason is that the method is based 
on a number of assumptions which are not strictly correct. 
Thus, the slip is not exactly proportional to the torque of the 
motor armature, and the bearing losses and the belt losses 
are not the same whether the continuous-current generator 
be loaded or not. It might, therefore, be expected, and is, 
in fact, borne out by the figures quoted by the author, that 
the outputs obtained by this method do not always agree 
closely with the values found by more exact methods More- 
over, the testing equipment required for this mode of 
output determination is not so much simpler than that neces- 
sitated by other methods as to constitute any real advantage 
in this respect. Still, the method deserves to be recorded if 
only for the fact that it is employed by the American General 
Electric Co. in the commercial test of induction motors. A 
useful hint is given by the author that when once the full-load 
slip of a motor is known (no matter by what method this has 
previously been determined) the output of the motor may 
always be estimated subsequently by means of a slip reading 
without the motor being removed from its position. The 
only apparatus necessary are an arc lamp fed from the same 
source of supply as the motor, and a piece of chalk. 


— — 


WE were none too soon in publishing a warning a fortnight 
ago that supply station engineers would do well to examine 
.and test their networks in view of the break-up of the hot and 
dry weather. During the past week, a number of cases of 
mains breakdowns—happily most of them only attended with 
slight interruptions to supply—have been reported from 
various parts of the country. The one which occasioned 
the most trouble was in Dundee, where, it appears, from 
a semi-official report in the Dundee Advertiser, a service 
cable gave way, and the excessive current through the copper 
strip feeders caused these to collapse also. This threw an 
excessive load on other feeders and an important distributor, 
and, the latter being also faulty, an interruption of supply 
occurred over a considerable portion of the town. The moral 
to be drawn from this is: Test your network constantly and 
keep it in repair, and, above all, divide it up into districts 
connected through fuses. 


THE announcement that the London County Council has 
granted a loan to the St. Marylebone Borough Council for the 
establishment of municipal electricity works, leads us to 
express the hope that less troublous times than those 


encountered during the past two years are in store for the 
Electricity Committee. The London County Council, it may 
be remembered, at its meeting on July 26th, agreed to a 
recommendation to invite and accept tenders for £1,500,000 
to provide the funds for the purpose of enabling the Maryle- 
bone Borough Council to discharge its indebtedness to the 
Metropolitan Electric Supply Co. under the arbitration award 
of 1902. The additional loans now sanctioned are as follows :— 
£340,405 for 42 years for electricity works, the Borough 
Council providing, either by means of a sinking fund or from 
maintenance account, for all renewals and the replacements 
of plant, machinery and works during the period of the loan ; 
£48,545 for 38 years for putting the plant acquired under 
the award into proper working order; and £44,850 for 10 years 
for new meters and alterations to existing meters consequent 
on the change of pressure under the municipal scheme. We 
dealt with Mr. ARTHUR WRIGHT'S specification for generating 
plant in our issue for July Ist, but so far the result of the 
invitations for tenders has not been announced. An appli- 
cation, however, is being made to the London County Council 
for approval to the alteration of the standa rd pressure of supply 
to consumers to 240 volts continuous current. 


—— 


AN instructive discussion took place at Southwark on Wed- 
nesday on the proposal to advertise for a Chief Engineer 
and Manager of the electric supply undertaking in place 
of Mr. BLAIKIE, who has resigned. In the discussion of 
the proposal, reported elsewhere in this issue, the oppo- 
sition expressed the opinion that an electrical engineer 
“with a lot of letters after his name” was not wanted; 
in fact, "properly speaking, there was no such thing as an 
electrical engineer." They wanted a good business man,” 
whose duties would consist of canvassing for consumers, and 
a “good meehanic " to supervise the station ; the latter, being 
a person of ordinary intelligence, “could read up in a month 
all that an electrical engineer knew.” These views, it may be 
added, were expressed by an alderman and supported by other 
members of the Council, although ultimately the original pro- 
posal was carried by a large majo ity. Nevertheless, we pity 
Mr. BLAIKIE'S successor. 


——— ÁÁÁ— lli ool M Há—ÀááÀ—— 


Obituary.— The death is announced of Mr. J. T. Pearson, of 
the Hall, Melmerby, Yorkshire, who was one of the founders 
of the Yorkshire House-to-House Electricity Supply Co. 

Society of Engineers. —On Wednesday next, September 21st, 
the members of this Society will visit the pianoforte works of 
Messrs. John Broadwood & Sons at Old Ford. The works, 
which are electrically driven, were described in The Electrician, 
Vol. LII., p. 619. 


Power Supply to Tramways in North London.—In our 
recent series of articles on the above subject, we should have 
mentioned that the electrical equipment of the sub-stations of 
the traction system, as well as the inverted rotaries and oil- 
cooled transformers at the Willesden station, were supplied by 
the British Thomson-Houston Co. 

Dielectric Hysteresis.—According to Nature, the mathe- 
matical and scientific section of the Imperial Academy of 
Sciences, Vienna, announces a prize of 2,000 kronen to be 
awarded for the best thesis embodying ** An Improvement in 
our Knowledge of the Hysteresis of Dielectrics." The com- 
petition will close on December 31, 1906. 
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A Prize for a new Current Gauge.—The French Society of 
Manufacturers are offering a prize of 6,000f. for the invention 
of an apparatus for gauging the current of an electrical con- 
ductor. Particulars of the competition, which closes on 
December 31, 1904, can be obtained from M. Le Président, 
Association des Industriels de France, 3, Rue de Lutéce, Paris. 


Cable Interruptions. Date of Interruption. 
Dominica —Martiniquuͥ g q . May 9, 1902 
St. Lucia — Martinique May 9, 1 
Ca i A pa ——————— — (€ ise QE ae d 
Relasi- emen)—Oamaran ............-. . 22, 

Tarife Tabeisr „%%% Jan. 18, 1904 
Cayenne Param aride July 13, 1904 
Cap Haitien —Mole St. Nicholas Aug. 20, 1904 
Bundaberg—Gomen (New Caledonia).......... Aug. 30, 1904 


Opening of the Single- phase-Current Stubaitalbahn.— 
According to the Schweizerische Elektrotechnische Zeitschrift this 
single-phase-current railway was inaugurated on August lst. 
Our contemporary gives the following data concerning it :— 
Length 11:5 miles, gauge 1 metre, maximum gradient 4°6 per 


cent., smallest curve 130ft. radius, highest speed 153 miles 


per hour, altitudes of lowest and highest points 1,870ft. and 
3,500ft. respectively, feeder voltage 10,000 volts, frequency 
42 ~ per sec. There is one transformer sub-station, where 
the voltage is reduced to 2,700 volts, at which pressure the 
current is fed into the trolley line. The cost of the railway 
amounted to £111,000. 


Electric Shock Patality.—An unfortunate fatal accident 
occurred at the works of Messrs. C. A. Parsons & Co., 
Newcastle-on-Tyne, last week. Two men were engaged in 
testing a turbine set, when one of them was killed whilst the 
other was not looking his way. The supposition is that he 
touched one of the brushes in attempting to put on a new 
driving cord to connect up the speed counter. There were no 
marks on the body except a cut on the fingers, evidently 
caused by the driving cord. The E.M.F. of the machine was 
only 300 volts. At the inquest Mr. Gerald Stoney, Messrs. 
Parsons' manager, informed the coroner that although he him- 
self had received shocks from as high pressures as 4,000 volts 
he was still alive. A verdict of accidental death was returned, 
and the jury added that no blame could be attached to anyone. 


Junior Institution of Engineers Summer Meeting.—The 
summer meeting of the Junior Institution of Engineers was 
held this year in Germany, from August 13th to 28th, and 
amongst the towns visited during an extensive tour were Düssel- 
dorf, Oberhausen, Benrath, Elberfeld, Hanover, Berlin, Marien- 
dorf, Charlottenburg, Leipzig, Frankfort-on-Main, Hanau 
and Hamburg. Among the places of interest inspected during 
the first few days were the Düsseldorf Exhibition, Barmen- 
Elberfeld suspended railway and Messrs. Kórting Bros’. gas 
engine works in Hanover. In Berlin, a most interesting visit 
was paid to the Berlin electric overhead and underground 
railway and the works of Messrs. Siemens and Halske. This 
concluded the first week of the meeting. On August 22nd the 
party left Berlin for Leipzig, where they remained for three 
days. Thence they proceeded to Frankfort-on-Main, where 
they were conducted over the waterworks and the electricity 
works. The arrangements for entertaining the Institution 
throughout the visit were of a most excellent character, every 
effort being made in each town visited to make the time pass 
as pleasantly as possible. All the works of electrical interest 
were described in our columns when the Institution of Electrical 
Engineers visited Germany in 1901. 


A New Variable-speed Shunt Motor.—According to the 
Electrical World and Engineer, the principal feature of novelty 
in an invention relating to this subject, for which a patent 
was granted to C. P. Steinmetz, August 9, 1904, is to be found 
in the fact that the armature winding is composed of open- 
circuited sections, preferably three for each pair of poles. The 
adjacent ends of adjoining sections are connected to two 
corresponding segments of two segmental rings. For each 

ir of poles there is provided a group of brushes insulated 
rom each other and from the frame of the machine, and each 
arranged to connect the corresponding segments in two rings 
as they pass under the brush. The brushes are so spaced 
that the sections of the armature winding between the poles 


in any given pair of poles are connected, while the section or 
sections between every two pairs of poles are left open. At 
each pole is a brush bearing on the commutator, to whose 
segments the armature coils in each section are connected, as 
usual. The result is that there are as many separate arma- 
ture circuits as there are pairs of poles. For instance, a 
12-pole machine will have six distinct armature circuits. By 
means of a suitable controller, these circuits can be grouped 
in various ways, either in series for low 5 series-multiple 
for intermediate speed, or multiple for full speed. 


Another Projected Single-phase Railway. — The Western 
Electrician of Chicago gives particulars of a projected 30-mile 
electric railway between Kewanee and Geneseo, by way of 
Cambridge, in Henry County, Illinois, in which single-phase 
alternating-current will be employed. The power house will 
be located near Cambridge, and will be of 1,000kw. capacity 
at the start. Current will be generated at 2,200 volts and 
transmitted at 11,000 volts to the two end divisions of the 
line, where step-down transformers will be placed to reduce. 


the pressure to 2,200 volts, which will be the line voltage. 


The central division will be supplied at 2,200 volts directly 
from the power house. On the locomotives and motor cars. 
the voltage will be again reduced to 500, at which the single- 
phase motors will operate. The rolling stock will include two 
40-ton electric locomotives, each equipped with four 250-volt 
motors (two in series) of an aggregate capacity of 600: H.P. 
There will also be 10 passenger cars, each fitted with four 
715 H.P. motors, and 20 coal and box cars. The company 


expects to haul coal and 5 under steam railroad: 
conditions, and it is expected that 40 per cent. of the receipts 
will be from passengers and 60 per cent. from freight. The- 


road will be laid with 60lb. rails, the maximum grade being 
1 per cent. and the maximum curve 5deg. The line will be 
built across country on the company’s own private right of way, 
and in the towns 50-year franchises have been secured. It is. 
of interest to note, further, that the company expects to mine. 
its own coal. 


Closing of Ben Nevis Observatories.—A correspondence 
between the directors of the Ben Nevis observatories and the 
Prime Minister relative to obtaining the necessary funds for 
the continuance of the Ben Nevis and Fort William obser- 
vatories has just been published. In June, 1902, it was 
announced that the public funds for carrying on the work were 
exhausted, and that the observatories would be closed at the 
end of the year. In view, however, of the appointment by the 
First Lord of the Treasury of a Committee to inquire into 
the matter, an effort was made to maintain the observatories 
until the inquiry by this Committee had been held, and private 
subscriptions, in addition to the sum of £350 given annually 
by the Meteorological Council, were obtained, and by this 
means the work of the observatories was enabled to be 
carried on until October next. When the report of the 
above Committee was presented, however, although the opinion 
was expressed that the observatories should be 105 working, 
no recommendation was made as to how this could be accom- 

lished. Consequently, the directors appealed to the First 

ord of the Treasury for assistance, the sum necessary being 

ut at £650, in addition to the £350 granted annually by the 

eteorological Council, but which was to be withdrawn. In 
reply to this letter, Mr. Victor Cavendish, on behalf of the 
Treasury, could only promise a continuance of the £350 
annually granted hitherto by the Meteorological Council, and 
as no public body can be found to provide the remaining £650 
per annum, it has been decided to close the observatories next 
month. 


Wireless Telegraph Notes.—Prof. Slaby, in a second com- 
munication to the Elektrotechnische Zeitschrift, describes in 
detail the effect of placing a condenser between the air-wire 
and the spark-gap of a sender, the air-wire being connected to 
one plate of the condenser and one side of the spark-gap to 
the other plate. He shows that when the length of wire 
between the condenser and the spark-gap is negligible, the 
effect is to produce a potential node at a distance up the air- 
wire depending on the capacity of the condenser employed. 
In fact, the wire is so divided at the node that the shorter 
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piece near the condenser, in conjunction with the condenser, 


vibrates with the same frequency as the upper free portion of 
Thus, the addition of a condenser in the manner 


the wire. 
described produces a shortening of the wave-length emitted. 
Prof. Slaby then shows that the determination of the capacity 
required in any given case to shorten the wave by any assigned 
percentage is merely a matter of arithmetic, and confirms his 
calculations by a number of experimental results. The utility 
of these investigations lies, of courae, in the consideration that 
the tuning of a sending station can thus be accomplished 
automatically. | 

The National Electric Signalling Co. (Washington, U.S.A.) 
announce that on August 23rd the U.S. Navy Wireless Board 
made a severe test of a method of preventing interference 
with wireless messages. Three 2 H.P. stations, with 40 metre 
masts at distances of 5 miles, 1,000yds. and 300yds. respec- 
tively from the receiving station, and one 10 H.P. station, 
900ft. high, 174yds. away, were operated at full power for 
the purpose of interference, and only the last-mentioned 
station was able to prevent the perfect receiving of messages. 
The company advertise that they are prepared to supply 
apparatus guaranteed to give these results. 


Extension of the Londonderry Electric Supply System.— 
Although in 1891 the Londonderry Corporation obtained a 
provisional order authorising the supply of electricity for all 
purposes, it was decided only to undertake street lighting at 
first, and Dr. John Hopkinson, in conjunction with Mr. W. 
Blake, prepared a scheme which was put into operation in 
May, 1894. Early in 1901, however, a scheme for private 
lighting and power supply was prepared by Messrs. Preece & 
Cardew and accepted by the Corporation. Contracts were 
entered into to the extent of .£25,000 for new buildings 
and plant, and the total capital expenditure is expected to 
reach £35,000. The new scheme was put into operation at 
the end of last week. Three Lancashire boilers have been 
added to the old equipment. These supply steam to four 
B.T.-H.-Allen sets, two .having a capacity of 250kw. and 
two an output of 100kw. The latter are six-pole com- 
pound-wound machines, the idea being to utilise them 
for tramway purposes later on. A B.T.H. balancer- 
booster set is also installed. The battery supplied by the 
E.P.S. Co. has 268 cells, each containing nine “P” type 
plates, the capacity of the battery being 50 amperes for 10 
hours or 95 amperes for 34 hours, and 200 amperes for short 

eriods without injury. The cables were supplied by the 
estern Electric Co. The feeders are triple concentric and 
lead covered, drawn in, the distributors being three-core lead 
covered, laid solid in earthenware troughs. Experimental 
street lighting is being carried out with Nernst lamps. At 
present there are 202 arc lamps in the city, which was all 
the old machinery could maintain. Mr. R. V. Macrory, the 
resident engineer, assisted in the preparation of the scheme. 


Tramway Dispute in Handsworth. —A dispute between the 
Handsworth District Council and the South Staffordshire 
Tramways (Lessee) Co. which is now in progress, has been 
causing much amusement in the Midlands. The Handsworth 
District Council have leased certain tramway lines within their 
district to the South Staffordshire Tramway (Lessee) Co., the 
Council constructing the track and the company paying the 
interest, &c., on the capital expenditure. When the lease 
came before the parties for completion, the company objected 
to the inclusion in the amount of the capital expenditure of a 
sum for levelling and widening the road, which, it contended, 
was a street improvement and should be charged to the rates. 
The lease, therefore, not being concluded, the District Council 
argued that, pending the settlement of the dispute, the com- 
pany had no right to commence the service of cars, whilst the 
company, despairing evidently of a speedy settlement being 
come to, determined to run the service at all hazards. 
Current for the line in question was to be supplied by the West 
Bromwich Corporation and a through service maintained, and 
a difficulty with the latter body on a similar point having been 
amicably settled, a supply of energy was available for running 
the Handsworth lines. Knowing the determination of the 
Handsworth Council that the service should not be commenced 


until a settlement was arrived at, the company took pre- 
cautions to have the necessary connection to the electrical 
supply made during the night, but the officials of the Council 
having got wind of the proposal, took prompt measures to 
short-circuit the line. The short-circuit, however, was speedily 
removed, and the company ran a trial car. The Council, how- 
ever, wished to make sure that the service should not be con- 
tinued, and a steam roller was, therefore, sent out, and placed 
across the lines at a suitable spot. Letters are now passing 
between the two parties, and it is to be hoped that the con- 
venience of the public will be placed before everything, and 
the service of tramways soon properly inaugurated. 


A 500,000-volt Transformer at St. Louis.— At the St. Louis 
Exhibition there is a 500,000-volt transformer of 20kw. 
capacity, of the closed magnetic circuit type, and operated 
from 110-volt 60-cycle mains. The primary and secondary 
coils are wound on a laminated core, the whole being immersed 
in oil. The weight of the iron in the magnetic circuit is 700lbs., 
and the weight of copper is 451bs. in the primary and 60lbs. in 
the secondary coils. A wooden tank lined with metal contains 
the oil. The two terminals of the secondary coil rise out of the 
oil to a height of 2ft. above the top of the tank. These ter- 
minals, placed 32in. apart, are surrouuded by standards heavily 
insulated with paper boiled in paraffin. The wires emerge 
from glass insulators which cap the paper insulation. After 
leaving the insulated standards the current passes through 
heavy choking coils and then to the terminals proper. As 
usually operated, a heavy glass plate is placed between the 
two points. The discharge leaps a maximum distance of 32in. 
around this plate, and is attended with a sharp crack. Smaller 
and frequent reports continue as long as the arc is sustained. 
These are due to the opening of shorter paths across the atmo- 
sphere when the main arc assumes such a shape that the 
resistance of a short cut across the air is less than that of the 
long arc between the two points. More vehement displays are 
produced by leading the terminals to sheets of tinfoil on 
opposite sides of the large glass plate, the discharges emerging 
from the edges of the tinfoil in great numbers, and passing 
over the edges of the plate. The noises accompanying such 
discharges can be heard in all the neighbouring sections of the 
building, even above the constant hum of the machinery. For 
varying the voltage of the transformer a regulator is provided. 
This consists of a transformer with a ratio of 1 to 1, whose 
primary is connected to the Exhibition mains. The secondary 
coil is movable, and by operating a regulating wheel can be 
moved out of the main path of the magnetic flux of the 
transformer and the voltage so reduced. 


Electric Oar with Six-wheel Trucks and Motors of 800 H.P. 
—The following interesting particulars with regard to a new 
high-speed electric car for inter-urban railway service are 
gleaned from a recent issue of Engineering News:—In nearly all 
cars fitted with two four-wheel trucks and running at high 
speeds there is, says our contemporary, au unpleasant vibra- 
tion and jerking, which has been modified in some cases by 
the substitution of elliptical springs for spiral springs, but in 
many designs of four-wheel trucks, with a motor to each axle, 
there is difficulty in finding room for the elliptical springs. 
Among the numerous electric cars at the St. Louis Exhibition 
is one which is notable in having six-wheel trucks in order to 
ensure easy riding at exceptionally high speeds, and this car 
is designed to be equipped with four motors of 200 H.P. each. 


The car is 46ft. long over the body and 57ft. over the bumpers, 


it is 8ft. 9in. wide over the sheathing and 9ft. 8in. high from 
bottom of sill to top of roof. The total weight is 39 tons. 
The underframe consists of six longitudinal sills ; the side sills 
are each composed of two pine timbers, with a steel plate 
sandwiched between them; the other sills are 6in. I-beams 
with wood fillers. The cross bars are of malleable iron, each 
with two truss rods, and they are so arranged that electric 
or air-brake apparatus can be suspended from them. On top 
of these bars is laid Transite " board lin. thick, and on this 
again is the floor, securely fastened to the side sills and centre 
sill fillers. These fillers are covered with Transite " board, 
and the construction is such as to be practically fireproof and 
sound-proof. The frame is equipped with built-in bolsters, 
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having heavy steel centre plates and 3in. king pins ; all parts 
are machine fitted. The total weight of the underframe is 
20, 000lb. There are three compartments—passenger, smoking 
and private — with a total seating capacity of 52 passengers. 
The ends are vestibuled, and are tapered to reduce the air 
resistance. On account of the exceptionally heavy motors, 
the trucks are built more solidly than ordinary trucks for 
steam railways. The side frames are made of I-beams, with 
solid steel fillers, all of these fillers being milled and machine 
fitted. The wheels are 36in. diameter, steel-tyred. On the 
centre wheel the flange has been omitted in order to enable 
the trucks to take 60ft. curves. The axles are 64in. diameter, 
with journals 5}in. by 9in. The oil boxes are of malleable 
iron, and all other castings on these trucks are either of 
malleable iron or steel, the only gray iron castings being the 
brake shoes. The wheel base of driving axles is 10ft. 4in. 
The truck bolster: is of special construction and built excep- 
tionally rigid to withstand the heavy work required of it. The 
weight of these trucks is 19,0001b. 


Rail Resistance and Brake Tests.—The Electric Railway 
Test Commission, working in conjunction with the Department 
of Electricity at the St. Louis Exhibition, after several weeks 
spent in the organisation of the tests, the construction of 
special instruments required in the work, and in preparation 
in general, has begun the actual work of testing the several 
pieces of apparatus submitted. The first of the series of tests, 
says the Street Railway Journal, was the determination of the 
resistance to alternating current of rails of standard section. 
Tests were made through wide ranges of both currents and 
frequencies. The frequencies varied far beyond the limits of 
present railway alternating-current practice, the variation being 
from 10 to 60 cycles. The current employed was from 
600 amperes downwards. These tests were made in the 
exhibit space of the Bullock Electric and Mfg. Co. in the Palace 
of Electricity. A non-inductive carbon resistance was placed 
in series with the rail; heavy bar conneetions were necessitated 
by the large currents used. For measuring the power con- 
sumption, the three-voltmeter method was employed. The 
voltages were measured across the terminals of the non-induc- 
tive resistance, across the portions of the rail to be tested, and 
the total across both the non-inductive resistance and the rail. 
From the three readings so obtained the phase position of the 
current with respect to the E.M.Fs. were readily deduced, and, 
together with the ammeter readings, the power consumed in 
the rail was easily computed. In connection with general 
tests on air-brake apparatus, very complete data were obtained 
from the compressor station of the St. Louis Transit Co., 
located at the extremity of the Park Avenue line. The cars of 
the St. Louis Transit Co. are equipped with the Westinghouse 
storage air-brake system, the storage tanks on the cars being 
charged from compressor stations located at convenient points on 
the line. The station tested was equipped with two Ingersoll-Ser- 
geant compressors driven by Westinghouse motors. The test 
continued over a period of 36 hours. Readings were made to 
determine the total input in watts, as well as the output 
measured in cubic feet of free air compressed to 300lb. per 
square inch. Another test on air-brake apparatus was made 
on car No. 2,600 of the St. Louis Transit Co. This is one 
of the 450 new cars purchased for World's Fair traffic, having 
a seating capacity for 48 persons, the car body measuring 
33ft. 42in. over corner posts. For the test, the car was 
specially equipped with National Electric Co. air-brake 
apparatus complete. The compressor used was controlled by 
an automatic governor. In general, the readings obtained 
were those required to compute the total watt consumption in 
the compressor motor and the output of the compressor. 
Record was also kept of the number of applications of the 
brakes, the pressure used at each application, the number 
of revolutions of the crankshaft of the compressor and the 
length of time the compressor was operating. Personal error 
was largely eliminated by the use of automatic recording 
instruments. A recording gauge connected to the train line 
registered the maximum pressure at each application. An 
electrically-connected counter recorded the number of revolu- 
tions of the crankshaft of the compressor. Reading signals 


were given by means of a clock, which at intervals of five 
seconds operated electric bells. To eliminate errors in the 
measurement of the air compressed, through the possibility of 
the pump operating, while an application of the brakes was 
being made, the governor connections were somewhat modified. 
With this modification the pump could not be started as long . 
as there was any pressure in the train line, and if the pump 
were in operation when the application was made it was imme- 
diately cut out. During the tests on the brake apparatus 
very complete data were obtained on the motor consumption. 
For this purpose an Armstrong recording ammeter, with time 
marker registering every five seconds, was used. "Temperature 
readings of the motors were also obtained at the end of 
each run. j 
A Powerful Electric Orane.— Herr R. Kann, in a summary 
of modern crane work which appeared recently in the Zeit- 
schrift für Elektrotechnik, gives the tollowing interesting data of 
a powerful crane erected in the autumn of last year at Lloyd's 
arsenal at Trieste. It is situated alongside the dock, aud is 
chiefly intended for transporting completely assembled boilers 
and machinery to and from large warships and mercantile ves- 
sels. Arrangements have also been made for conveying lighter 
loads at higher speeds. A tower of girder work forms the bear- 
ing for the movable portion of the crane, which takes the form 
of a T. The principal dimensions of the crane are :—Height of 
the crane above the ground 112ft., length of track 185ft., maxi- 
mum radius of action for a load of 120 tons, 654ft., and for loads 
not exceeding 35 tons, 100ft. There are two crabs, one for a 
normal load of 120 tons, the other for 35 tons. After erec- 
tion these were tested with 170 and 50 tons respectively. 
Arrangements have been made in connection with the smaller 
crab, so that the gearing of the latter may be changed by 
pulling a rope from the motorman's cab. This allows of loads 
under 10 tons being hoisted exceptionally quickly. The various 
hoisting and travelling speeds are: Hoisting speed of large 
crab, l:8ft. per minute; travelling spee? of large crab, 27-8ft. 
per minute ; hoisting speed of small crab tor loads less than 
10 tons, 26:2ft. per minute, and for loads between 10 and 35 
tons, 9:8ft. per minute; travelling speed of small crab, 65ft. 
per minute. The crane may be slewed completely round in 
six minutes. All motions are performed by 110-volt series 
motors, of which the following have been provided :—On the 
large crab there are two 25 H.P. to 30 H.P. hoisting 
motors, and one motor of the same capacity for travel- 
ling purposes. On the small crab the motor equipment 
consists of one 35 H.P. motor for hoisting and one 10 H.P. 
motor for travelling. The slewing is done by one 35 H. P. 
motor. In addition to the two crabs mentioned, there is also 
a small waggon, carrying the balanee weight and running on 
the same rails. By suitably disposing the crabs and the 
balance weight on the track, the crane may always be well 
balanced. In order to avoid excessive stresses due to strong 
winds, the movable part of the crane is allowed - when not in 
use—to turn with the wind like à weather cock. "The weight 
of iron used in the construction of this crane approximates 
250 tons, the total maximum weight which the foundation of 
the crane will normally have to carry being not far short of 
400 tons. Slewing is performed by the 35 H.P. motor men- 
tioned, driving through a multiple gearing on to a large spur 
Wheel cast in one piece, and having a diameter of 13ft. and 
a weight of more than 12 tons. Current is conveyed 
from the iron-armoured cables to the crane itself by means 
of two slip-rings. From the slip-rings the current is trans- 
mitted to the motorman's cab situated underneath the centre 
of the track. All controlling apparatus are concentrated here, 
and cables emanate from this cab to the various motors. In 
order to obviate confusion, the levers of the hoisting motors 
are made to work in a vertical plane and those of the travel- 
ling motors in a horizontal plane. Arrangements are made sc 
that the current is automatically interrupted should the crab 
travel too near to the end of its run, but it is still possible to 
operate the crab backwards, and when this has been done the 
interrupted circuit is closed again, so that both forward and back- 
ward movements are possible. The crane was built by Messrs. 
J. v. Petravié of Vienna, the electrical equipment being 
supplied by the Austrian Union Elektricitäts-Gesellschaft. 
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down in the present station at Twickenham and steam is 
THE TWICKENHAM AND TEDDINGTON ELECTRICITY supplied from the same boilers as supply the ordinary low- 
UNDERTAKING. tension sets. The two generators are of the four-pole 
BY MAX. J. E. TILNEY, type, each of 200kw. capacity. Fields excitation is obtained 
from the low-tension 'bus bars at 480 volts. The arma- 
ture cores are smooth, the conductors being former wound 
and very carefully insulated. Hard-drawn copper bars are 
employed for the commutators which are built up in the usual 
way with mica insulation, but the inside is left rough with all 
the mica sheets projecting considerably beyond the bars, as it 
has been found that machining the inside of the commutators, 

even roughly, increases the risk of short circuits by tendin 
to carry a skin of copper over the mica insulation. A shield 
of mica about lin. high projects above the commutator, 


The use of high-tension continuous-current plant has so far 
been comparatively rare on account of the difficulties met with 
in commutation and in the design of the armatures generally. 
ree d the first high-tension continuous-current station in 
England was that at Oxford; but the pressure adopted there 
was considerably below that now in vogue at other places. 
Hull is supplying current at 2,000 volts to sub-stations over a 
very large area, and Walsall is also using the same pressure. 


The system at Hull has the peru that some of the big 
rotary transformers only supply at 230 volts on the secondary 
side, being in the nature of balancers, and two of these 
machines are put down in a sub-station, each being started 
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between the bar and the sleeve that carries them, and in 
each of the machines for Twickenham there are 549 bars on 
the commutator giving between 19 and 20 volts per bar. The 
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Fire. 1.—DiacramM or CoNNECTIONS OF Hicn-TENSION SwitcH GEAR. 


up independently from the generating station and switched in 
on its own particular side of the 2 x 230-volt low-tension 
mains by means of a long-range switch. 

Edmundson's Electricity Corporation have, however, made 
the most extended use of the high-tension continuous-current 
system, having put down plant at Guernsey, where a pressure 
of about 2,600 volts is used for transmitting power to outlyin 

rts of the island ; at Folkestone, for supplying Hythe an 

ndgate; at Bromley (Kent), for supply to Chislehurst ; and 
at Newport (I. of W.), for supply to Cowes. This last-named 
scheme possesses several novel points, as it has in view the 
ultimate use of 5,000 volts on a three-wire system, and is, 
therefore, very similar to the schemes now in progress at 
Twickenham, for supply to Teddington and Hampton, and 
at Weybridge, for supply to Walton and Hersham. It 
is proposed to give herewith a short outline of the Twicken- 
ham scheme. High-tension generating plant has been laid 


brushes are of the galvanic type, and on test the machines 
ran sparklessly from no load to full load with fixed brush lead. 
The machines are directly coupled to Belliss T 3 engines and 
run at 475 revs. per min. 

Figs. l and 2 show the high-tension switch gear. Each 
generator, feeder and transformer has its own separate panel 
with all the necessary gear for regulating it. The two genera- 
tor panels are shown on the left in Fig. 2, and have mounted 
below them the shunt-regulating resistances, on the front of 
which are fixed the necessary exciting switches with carbon 
breaks, and these switches also serve for exciting the reverse 
current coils on the main automatics. The actual switch gear 
for the high-tension circuits is mounted on very substantial 
iron castings supported on a steel framework, the parts bein 
insulated from the iron by means of thick mica bushings an 
washers. Each panel is an independent section, and it 1s, 
therefore, quite a simple matter to alter the position of any 
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panel as required. On each panel there are two main switches 
coupled in tandem, and very carefully insulated from one 
another ; these are closed by means of a handle coming well 
below the parts carrying high-tension current. This handle 
can also be used for switching off, but the switches can also be 
brought out by a small tripping lever, or by the action of the 
maximum and reverse-current coils, which draw up armatures 


done from the high-tension side. The first of these three panels 
counting from the left is for the transformer fixed in the gene- 
rating station, the next one is for a transformer in the St. 
Margaret's district of Twickenham, and the last is for the 
transformer at the Hampton sub-station. It will be noticed 
that the last two have a small switch and a pair of zero indi- 
cator plugs on the left of the ammeter, the use of which will 
be described later on. The panel between the generator and 
feeder panels carries the multicellular electrostatic voltmeters 
reading up to 3,000 volts, and a special plug board, by means 
of which it is possible to plug either voltmeter on to either 

ir of bus bars or on to the dynamo potential board. This 
atter board is so arranged that by means of a shutter only 
one machine can be plugged on to it at a time. In the same 
way, the upper part of the plugging board is designed so that 
a voltmeter can only be plugged on to one of the three alter- 
native circuits. These plugging boards are further protected 
by being connected to the various circuits with very fine 
aluminium wire run in glass tubes, the tubes being firmly 
clamped to the framework of. the board. In addition to the 
shutters mentioned above, which are made of ebonite, the 
fronts of the plug boards are further protected by slate shields. 

On the extreme right of the board is a small panel contain- 
ing twq low-tension electrostatic voltmeters, and two three-way 
double-pole switches. This panel is for watching the lọw- 
tension pressure at the various sub-stations. To each of the sub- 
stations a 5-core pilot cablo is run, three cores being 0:008 sq. in. 
section and two 0:0018 sq. in. The three larger cores are for 
use with the zero plugs and firing switches, mentioned above, 
one of the small cores is used as the neutral potential wire for 
the electrostatics, and the other core is used as a telephone line. 
Fig. 3 explains the connections of the pilot cables. 

The sub-stations at St. Margaret's and Hampton will, at 
present, not have attendants, the transformers being started 
up on the high-tension side from the generating station, and 
switched in on the low. tension side also from the generating 
station by means of long range switches fixed in the sub- 


stations. These long range switches are worked by the 
“ firing " switches fixed on the left of the ammeters on the 
 high-tension board. They are fitted with maximum and 
reverse-current cut-outs, and are closed or opened by the 
that release the same catch as is used for the tripping lever. | movement ot a heavy plunger working on a star wheel with 
A slate shield is fixed between each pair of panels, so as to a cam mounted on the same spindle. The main rod of the 
completely isolate them. | plunger is inside a powerful solenoid to which current is 

Behind the main automatic on each panel is fixed a double- | applied from the 480-volt 'bus bars by means of the firing 
pole throw-over switch, which is interlocked with the main switch ; this lifts the plunger sharply, and the star wheel 
switch in such a way that the throw. over switch cannot be | raoves forward one tooth, the cam forcing the switch into place 
moved at all until the main switch is in the “off” position. | When the firing switch is opened the plunger drops, moving 
The object of this throw-over switch is to enable the the star wheel forward another tooth and setting the cam ready 
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generator, feeder or transformer controlled by that panel to | to draw the switch out when next the firing switch is closed, 


be connected on to either side of the three-wire 'bus bars at 
the top of the board. The main switches for the feeders and 
transformer at the generating station are the same as those 
for the generators, except that the automatics are only wound 
for maximum current. The high-tension ammeters are of 
Kelvin and White's edgewise type, and are tested up to 
4,000 volts between the coils and case. Each feeder and 
transformer panel has also a special Hookham meter calibrated 
to read in units at 1,000 volts. These meters are mounted 
in teak cases with glass fronts. 

Below the three right-hand panels are the starting and 


regulating resistances for the transformers, all regulation being : 


Should the switch come out by the automatic release, the 
switch will not close again on the first use of the firing switch, 
as that only sets the star wheel and cam for switching in, and 
it is therefore necessary to close the firing switch a second time 
to switch in again. The zero plugs are for use with Messrs. 
Kelvin and White's standard type of zero indicator, and their use 
is believed to be new in this connection, as the more usual way 
is to take the volts across the low-tension side of the trans- 
former, and when the pressure is approximately that of the 
network the firing switch is closed. This sometimes causes 
& considerable flicker if for any reason the network pressure 
varies to any exteut from the normal]. 
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The high-tension switchboard at Teddington sub station is 
similar to that in the generating station, except that the 
feeder automatics are fitted with reverse-current cut-outs 
only, so that, should one feeder break down, it would be 
cut out by its maximum automatic at the generating station 
and by its reverse-current automatic at the sub-station. The 
latter being set for about 8 amperes reverse current, would 
come out before the other feeder could be overloaded through 
supplying the fault iu a reverse direction. All the trans- 
formers so far, with the exception of one 105kw. variable ratio 
set just ordered, are of the two-pole type, though when sets of 
200kw. are required they will be four-pole machines. The 
armatures are carried on pedestals above the magnet windings, 
and the pole-pieces being fitted with hinged poles, it is an easy 
matter to take the armatures out by a direct vertical lift. . The 
windings, both high and low-tension, are put on to the same 
core, in both cases being wound on “formers.” The low- 
tension .windings are put on first, and the high-tension are 
put on over them, very great care being taken to see that 
the two sets are absolutely insulated from one another. In 
the larger sizes of fou 
forced on over the ends of the low-tension windings and 
the high-tension windings are put on over these clamps, 
and another clamp is put on over each end of the high- 
tension windings. In the case of the two-pole machines, 
the armatures have smooth cores, but in the four-pole 
machines the cores are slotted. This necessitates the ratio 
of transformation being such as 4 to 1 or 5 to 1, while 
in the two-pole machines it can be anything required, such 
as 44 to 1. When the machine is supplying los anion side 
current its fields are excited from the low-tension armature, 
but there is à small winding in series with the high tension 
armature windings which provides the necessary excitation 
for starting up, and this winding is automatically short- 
circuited when the voltage on the low-tension side reaches a 
predetermined figure, such as 300 volts, by means of a small 
switch with carbon breaking points, which is worked by a 
solenoid in series with the low tension shunt windings. 

In some cases, as at Chislehurst and at Newport (I. of W.), 
it is necessary to be able to work either way with the trans- 
formers—that is, to use them either as “step-up” or “ step- 
down" transformers. The transformer is then built with an 
‘auxiliary pole-piece embracing extended windings on the low- 
tension end of the armature, and the flux of this pole-piece op- 
poses the flux of the main field ; thus, by altering this opposing 
flux, one is able to vary the ratio of transformation to suit the 
conditions met with both in stepping up or down. At Chislehurst 
the entire regulation of the output of the machines on the low- 
tension sidé is effected by this auxiliary magnet, the opposing 
flux being reduced as the machine is required to pick up load. 
At Newport the 105kw. set is required to supply either low- 
tension current in Newport or to act as a spare to the high- 
tension generator and supply high-tension current to Cowes, 
and the limits of transformation are: Stepping up, with 
490 volts on the low-tension windings, anything from 2,330 to 
2,760 volts on the high-tension side; or with 530 volts on the 
low-tension side, anything from 2,620 to 2,980 on the high 
tension side. Similarly, stepping down, with 2,650 volts on the 
high-tension side (the most usual pressure), any volts from 410 to 
505 ; or, if a higher pressure is used on the high-tension windings, 
such as 2,750 volts, a range of from 495 to 525 is available. 
The brushes used are of the galvanic type; the 105kw. sete run 
at 480 revs. per min. and the 52kw. sets at 580 revolutions. 


The high-tension feeders from the generating station 
at Twickenham to the various sub stations are concentric, 
and two sizes are used; the feeder to the St. Margaret’s 
sub station has both inner and outer conductor 0:075 sq. in. 
section, and the others are all of 0:05 sq. in. section. 
The conductors are insulated with paper impregnated with 
bitumen, the thickness of the insulation over the first conductor 
being 0°135in., the insulation over the outer conductor 0:085in., 
and over this paper insulation is formed a sheath of bitumen 
0:18in. thick, which is put on under heavy pressure. Over 
the sheath is wound a protecting layer of tape and then a 
serving of yarn, the cable being finally armoured with a single 
layer of galvanised wire 0:lin. in diameter well covered with 


pole machines steel clamps are 


compound. Two systems have been adopted for laying the 
cables, according to the conditions met with. 

. Two cables are laid from Twickenham to Teddington sub- 
station, both cables being in the same wood trough and run in 
solid with bitumen, a tile cover being put over it and cast-iron 
straight-joint boxes being used. A three-way Sykes duct has 
been laid at the same time, so that future extensions ean be 
drawn in without having to open up the road again. The 
cable to Hampton has also been laid solid, and a 4in. single 
duct has been laid with it for extensions. That to St. Mar- 
garet's has, as mentioned above, been made of a larger section, 
and has been laid solid in a wood trough, no duct being 
provided, as there is no possibility of more than 200kw. being 
required in this district. The cables are made for a 
working pressure of about 2,600 volts between conductors, 
the outer conductor being earthed. The specified resistance 
was 100 megohms per mile when tested at the factory 
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Fic. 4.—SkETcH MAP or District. 
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after 24 hours’ immersion in water, and the pressure tests 
were 7,500 volts alternating, kept on for 15 minutes between 
conductors, and 2,500 volts alternating between the outer 
and earth. It will be noticed that the cables have twice as 
much copper in what will be the “neutral” as they have in 
each of the outers. The object of this is, of course, to make 
it possible to use the system economically as a two-wire one at 
any time, and the extra expense in copper is so small that it 
is more than compensated for by the flexibility thus given to 
the system. In the Newport-Cowes cables the “neutral ” is 
only half the cross-section of each outer, and in order to be 
able to use it economically as a two-wire system, the neutral 
has to be connected to one of the outers, thereby introducin 

complications into the switch gear, which have been avoid 


in this newer arrangement, | 
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fitted with telephones and an air draught arrangement, and 

A NEW APPLICATION OF ELECTRICITY IN THE also in an électro lighting circuit 599 85 5 current to pro- 
FIRE BRIGADE. tected incandescent lamps:which the men carry. 

————— By the side of the steam cylinder is a single-barrel air 

Chief Officer Bayliss has just put into service a novel | pump, driven by a coupling and gear from the crankshaft, 

improvement in fire apparatus, specially constructed by Messrs. | and also arranged so that it can be thrown out of action when 

Merryweather & Sons, of London, for the Manchester Fire ' desired. The air pump supplies four valves fixed on the.side 


Fio. 1l.—GExkRaL View or ENGINE, SHOWING TELEPHONE AND ELECTRIC Licut Lines. 


Brigade. This appliance, which is illustrated in Figs. 1 and 2, | frame, quick hitching couplings being fitted to these valves 
consists of a steam fire engine with certain interesting additions | for hose connections to the smoke helmets. 

Over the fore-carriage is placed a dynamo to supply eight 
32 c.p. incandescent lamps. This machine is driven by a belt 
from the flywheel of the engine, and is provided with a volt- 
meter and six reels. The latter hold 200ft. of flexible insu- 
lated cable each, and are fitted to supply the lamps. A large 
cage is fitted in the centre of the machine for carrying six 60ft. 
lengths of flexible metal air hose in coils. In front, under the 
E driver’s footboard, is a box to hold batteries for the telephone 
1 service and also the smoke helmets. 


| MANCHESTER |. Each helmet is of leather with a mask extending over the 
* FIRE BRIGADE | shoulders, the front under the peak being-left. open. The 
q | | coupling for the air hose is at the back, and the draught is 


distributed round the wearers head in front, so as to keep 
the eyes and nose clear of smoke. Inside the mask are the 
telephone receiver and transmitter, wires being led through the 
air valves, from whence wires are carried to a switchboard, so 
as to enable the officer in charge to communicate with his men 
working in darkness or smoke at a distance. 


The Institution of Civil Engineers’ Premiums.— Among 
the awards made by the Council of the Institution of Civil 
Engineers for Papers presented before the Institution during 
the session 1903-4 are:—A Telford premium to Mr. Alex- 

| ander Millar for his Paper on “The Electrical Reconstruction 
of the South London Tramways on the Conduit System“; 
a Miller prize to Mr. Conrad Gribble for his Paper entitled 


Fie, 2.—FIREMAN WITH Smoke HELMET AND TELEPHONE, HOLDING ae lee : : 
PROTECTED IwcaNpESCENT LAMP. , . | “Notes on Automatic Signalling "; a Miller prize to Mr. John 


McFarlane Kennedy for his Paper on “The Relative Advan- 
: l | tages in the use of Continuous and Alternating Current for 
intended to facilitate the work of the firemen and to maintain | Traction Purposes”; and a Miller prize to Mr. Harry Middle- 
communication between them and the officer in charge. The | ton for his Paper entitled “ Notes on the Permanent Way of 
novelty consists in the provision of helmets for the firemen, | the Newcastle Corporation Tramways." 
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POWER DISTRIBUTION IN ALBANY, TROY AND 
SCHENECTADY.* 


Electrical supply in Albany and Troy, N.Y., is now drawn from | 


Spier Falls on the Hudson, 40 miles up stream, and from the falls at 
Mechanicville, 15 miles away. This transmitted energy is supplied 
to the local companies in Albany and Troy by the Hudson River Water 
Power Co., and the contracts call for the immediate delivery of a maxi- 
mum of 6,000 H.P. in each city. Two three-phase transmission lines 
from Spier Falls and one three-phase line from Mechanieville run 
to the Watervliet sub-station of the Hudson River Water Power Co., 
which is just across the Hudson from the City of Troy. Each of these 
three circuits is made up of three bare solid copper wires, size 
8/0 B. & S. gauge. Energy delivered to the line at Spier Falls 
at about 80,000 volts reaches the Watervliet sub-station 85 miles 
away at about 26,500 volts, and the current from Mechanicville 
comes into the same sub-station at approximately 10, 800 volts. 
Transformers at the Watervliet sub-station reduce the 26,500-volt 


this sub-station is to regulate the pressure of the two 10,800-volt 


circuits, connect their overhead wires with underground cables, and 


to. reduce the voltage of a part of the energy for local distribution. 


This sub-station is 55ft. 9in. by 31ft. 6in. on the ground, partly one 
and partly two storeys in height, and has a basement underneath its 
entire area. In structure the walls of this building are brick, the 
floor of the basement concrete, the upper floors concrete on steel 
I-beams, and the roof tile, also supported by I-beams. 

The central portion of the basement forms an air-pressure 
chamber over which the transformers on the first floor are located. 
On this first or main floor there are also located two so-called I.R.T 
automatic regulators of General Electric make, rated at 300kw. 
each. Each of these regulators is connected to one of the 10,800-volt 
three-phase circuits, has capacity to raise or lower the voltage 
thereon by 7:5 per cent., and is designed to maintain a constant 
voltage to within one-half of 1 per cent. Room is provided over 
the air-pressure chamber for nine transformers of 500kw. each, these 
transformers to be arranged in three groups and reduce the voltage 
from 10,800 to 9,300 for local distribution. From these transformers 
the 2, 300. volt circuits lead to a switchboard on the same floor that 
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current from Spier Falls to the 10, 800-volt pressure, and the energy 
from both Spier Falls and Mechanicville is then transmitted from 
Watervliet at this latter voltage to the local sub- stations of the 
lighting and traction systems in Albany and Troy. The energy 
from Spier Falls is reduced in pressure from 26,500 to 10, 800 
volts at Watervleit because it is necessary to cross the Hudson 
River with a cable in order to reach Troy, and to run underground 
in entering Albany. It was not thought desirable to use as high a 
pressure as 26, 500 volts in the submarine and underground cables 
necessary for these purposes. At Mechanicville the current is 
developed at a little above 10, 800 volts, and the reduction of the 
26,500-volt current to this lower voltage at Watervliet brings both 
sources of energy there to the same pressure. 

At the Watervliet sub-station the equipment includes nine trans- 
formers rated at 1,000kw. each, which are arranged in three groups 
for the transmission circuits above mentioned, and reduce the vol- 
tage from 26,500 to 10,800. From Watervliet two 10,800-volt, 
three-phase overhead circuits run to another sub-station of the 
Hudson River Water Power Co. about 4 miles distant, near the city 
limits of Albany and called the Albany sub-station. The object of 
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controls the local lines. Two motor-driven blower sets occupy a 
part of the floor space over the air-pressure chamber, and maintain 
the pressure that forces air through the transformers and the I.R.T. 
regulators. 

In front the sub-station is two storeys high above the basement, 
and the two-storey portion is 10°5ft. wide between 12in. brick walls, 
and its length occupies the entire width of the building. Into this 
front end of the sub-station, which is thus separated by a brick well 
from the remainder of the building, come the bare overhead trans- 
mission lines. For the entry of these lines, nine circular openings, 
each 15in. in diameter, were made in the brick wall along the same 
horizontal line and with centres 21 in. apart. These openings in 
the brick wall are protected from storms by an extension of the roof, 
which is about 2ft. above the openings, and by a cement wall 2in. 
thick and 2ft. outside of the brick wall that drops from the extended 
roof of the front part of tne building to the lower roof of the rear part. 

In this cement partition or wall there is a row of circular holes 
opposite to the holes in the brick wall, but each hole in the cement 
wall is only 10in. in diameter. After passing through these two sets 
of openings the nine wires of the three transmission circuits enter 
single-pole double-blade knife switches that connect each wire with 


| & bank of lightning arresters and with a 10,000-volt type H oil 
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switch of General Electric make. From these oil switches two of 
the three circuits go through other knife switches to the two I.R.T. 
regulators, thence through still other knife switches to 15,000-volt 
type K oil switches of General Electric make, and from these K 
switches to more single-pole double-blade knife switches that con- 
nect with static discharges and underground cables. The third 
10,800-volt circuit, after passing through an H oil switch with knife 
switches on each side, goes to the transformers that lower the 
pressure to 2,800 volts for local distribution. 


All three of the 10,800-volt circuits, after leaving the H oil 
switches, connect with duplicate sets of 'bus bars by means of which 
any one of these circuits can be joined to either I. R. T. regulator, or 
to the transformers. The lightning arrester cells, the static dis- 
chargers, and both the types of oil switches are all located in the 
front end of the sub.station on two floors, and are separated from 
the remainder of the sub-station by the brick wall already mentioned. 
The conductors between these several switches and 'bus bars are bare 
copper, and, like the knife switches, are supported at the tops of 
large porcelain insulators, like those used outside on the line. Each 
of these insulators is mounted on a wooden pin that is 9in. long 
above the shoulder, and that is cemented into the brick wall of the 
building. The clips of each knife switch are attached to a cast-iron 
cap that is cemented to the top of one of the insulators just named. 
This method of insulation is highly effective. 


After leaving the K oil switehes, the 10,800-volt circuits connect 
with underground cables that run to the station of the Albany 
Electric Illuminating Co. at Trinity-place. From the above sub- 
station of the Hudson River Water Power Co. to the station of the 
Albany Company the distance is about 2 miles, and 12 standard 
clay ducts, each 4in. in diameter, have been laid in Portland cement 
concrete between these two stations. For present purposes two 
three-phase cables have been laid in these conduits in order to 
deliver the 10,800-volt current at the Trinity-place station. Each 
of these cables contains three 8/0 stranded copper conductors, is 
insulated with paper and covered with a lead sheath jin. thick. At 
the station of the Albany Company a new fireproof addition has 
been built to receive the 10,800-volt underground cables and contain 
the high-tension switching and transforming apparatus. This 
addition adjoins the brick wall that forms one side of the main 
steam power station, has brick walls one storey high, measures 
32ft. 4in. by 37ft. 4in. outside, and has a concrete floor and a con- 
crete cemented roof, this latter being supported on steel I-beams. A 
15-ton travelling crane sweeps the entire space included within the 
addition save what is devoted to the switching apparatus and 'bus- 
bar compartments. 


On the distribution system of the Albany Company the load con- 
sists of open direct-current and of enclosed alternating arc lamps, 
incandescent lamps on two-phase circuits and of direct-current 
motors. The entire load has previously been carried by steam 
power at the Trinity-place station, and the plan in the application 
of transmitted water power in the system was to abandon the 
regular use of steam and yet make no changes in the character of 
the connected loads. To avoid any such change it was necessary to 
continue the operation of the 9°6 ampere direct-current arc dynainos 
and of two-phase 60-cycle alternators, also to substitute rotary con- 
verters for the abandoned direct-current 500-volt generators that 
had been used to carry the motor load. 

On entering the new addition of the Trinity-place station the two 
underground cables connect with oil switches and high-tension bus 
bars of Westinghouse make. From these switches and bus bars con- 
nection is made with four banks of transformers all located in the 
fireproof addition to the old station. Each of two of these groups of 
transformers consists of three units rated at 200kw., making 600 for 
the group. These three transformers reduce the 10,800-volt three 
phase current to 875 volts for a 500kw. 550-volt rotary converter 
that is located in the main station. There are thus two of these 
converters with a combined capacity of 1,000kw. for the load 
of direct-current motors. Each of the other two groups of trans- 
formers consists of two units rated at 400kw. each, and con- 
nected Scott fashion, so as to change the current from three-phase to 
two-phase, while reducing its pressure from 10,800 to 2,300 volts. 
This 2,800-volt current passes to the switchboard for distribution 
lines in the main part of the station, which is separated from the 
transformers by a brick wall. With the 2,300-volt 40-cycle current 
thus obtained the distribution circuits for incandescent lamps and 
induction motors are supplied. 

The old station contains a long main shaft to which the arc 
dynamos and 60-cycle 2,300-volt alternators have been connected 
by belts in the past, the shaft itself being driven by steam power. 
The steam engines have been uncoupled from this shaft, though the 
connection can be quickly re-made if it becomes desirable, but the 
arc dynamos and one 225kw. alternator remain belted to it. Near 
each end of this line of shafting and directly coupled therewith are 
synchronous motors, each rated at 550kw. 10,800 volts and 843 
revs. per min. These motors draw their current from the high- 
tension switches and ’bus bars in the new addition to the station, 
and the same is true of a third motor of like voltage and capacity 


that is direct-connected to a 225kw. alternator at each end of its 
shaft. This third motor and the’ two alternators to which it is 
coupled operate at 480 revs. per min., and the alternators develop 
two-phase 2,800-volt 60-cycle current. These alternators are devoted 
to the circuits that operate commercial enclosed arc lamps. The 
transformers, rotary converters and synchronous motors just 
mentioned were all furnished by the Stanley Company. 

Public street lighting in Albany is done entirely with open arc 
direct- current 9°6-ampere Brush lamps, and about 680 of these lamps 
are in use and connected to the station of the Albany Electric 
Illuminating Co. To the circuits of the company there are also 
connected direct-current motors of about 1,500 n.r. total capacity at 
550 volts and arc and incandescent lamps of about 2,000kw. combined 
capacity on 2,300-volt two-phase lines. 


In order to reach the electric lighting station in Troy from the 
Watervliet sub-station of the Hudson River Water Power Co., it is 
necessary that the 10,800-volt lines cross the Hudson River. A 
point about 1 mile down stream from the sub-station and nearly 
opposite to the lighting station in Troy was selected for this cross- 
ing, and a cable was laid in the bed of the river. Bare overhead 
conductors run from the Watervliet sub-station to the.cable landing 
on the west bank of the Hudson, and there enter a small brick 
terminal house where they join the cables and have lightning 
arresters attached. 


After crossing the river the cables enter a large manhole close to 
its east bank, and are there connected to underground cables that 
run to the lighting station a few hundred feet away. Two cables 
were used to cross the river, which was covered with a thick coating 
of ice at the time they were laid, in December, 1903. By means of 
horses the two heavy cables were dragged across the river on the ice, 
so that they lay side by side over the location on its bed, where they 
were to rest, which had been previously determined, and then the 
ice was sawed through on each side of the cables so that they sunk 
into position by their own weight. 

Each of these two cables contains three No. 30 stranded copper 
conductors, is insulated with paper, enclosed within a lead sheath, 
and protected on the outside by a layer of galvanised steel wires 
that are laid in spiral form on a bed of jute that rests on the lead 
sheath. Between the 3/0 wires the thickness of paper is $in. to ein, 
and between each wire and the lead sheath the paper measures about 
zin. This insulation was tested with 25,000 and 50,000 volts 
applied for one hour. The lead sheath outside of the paper has a 
radial thickness of in., and then comes the layer of jute or other 
fibrous material, which is qain. thick, and supports the armour of 
No. 4 Birmingham gauge steel wires. Outside of this armour the 
cable has a diameter of 32in. Both of the cables were made by the 
National Conduit and Cable Co. 

At Troy the connected load on the electrical supply system 
includes about 15,000 incandescent lamps of nominal 16 c.p. rating, 
296 enclosed are lamps in commercial use, 427 direct-current open- 
arc lamps tor street lighting that are rated at 2,000 c.p. each, 40 
open ares for stores, and 125kw. capacity in direct-current motors. 
Dynamos for the operation of these several loads have been pre- 
viously driven by steam power through a long main shaft at the 
Troy lighting station. In the application of the transmitted water 
power to these loads the steam engines were disconnected from the 
main shaft, and synchronous motors were installed to drive it and 
the several types of dynamos. These dynanios include direct-current 
arc machines of 9°6 amperes, 2,300-volt alternators, and 500-volt 
direct-current generators for the motor load. The underground 
cables bringing the 10,800-volt three-phase current from the 
Watervliet sub-station enter the old lighting station at Troy, and 
this current, after passing through oil switches, goes to the 10,800- 
volt synchronous motors without transformation. In this way thie 
old generating equipment at Troy is retained, and is driven by 
synchronous motors and water power instead of by steam engines. 
Besides the supply of transmitted energy to the local lighting 
systems of Albany and Troy, as above outlined, the Hudson River 
Water Power Co. also furnish a large part of the power used to 
operate the electric car lines of the United Traction Co. in and 
between these two cities. Power for this electric railway system 
is delivered in the form of 10,800-volt three-phase 40-cycle current 
at two sub-stations of the United Traction Co., one located near 
the Watervliet sub-station of the Hudson River Water Power Co. 
and the other at North Albany, some 4 miles away. At each 
of these railway sub-atations the 10,800-volt current from the water- 
power plants is transformed to about 375 volts and delivered to 
rotary convertors that supply direct current at about 550 volts. 
The contracts between the Hudson River Water Power Co. and the 
Albany lighting company, the Troy lighting company and the 
United Traction Co. look to the complete substitution of trans- 
mitted water power for steam in the entire public lighting and 
street railway systems in these two cities as soon as sufficient 
generator capacity has been installed in the great plant at Spier 
Falls to meet the maximum requirements at these and other 
points, when operated in conjunction with the water-power station 
at Mechanicville. 
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The transfer of electric lighting and railway loads in Albany and 
Troy to the water-power system completes the substitution of 
energy drawn from the Hudson River for steam power in electric 
systems over a territory some 15 miles wide east and west, and 45 
miles long north and south. This territory includes Glens Falls on 
the north, Troy on the east, Albany on the south and Schenectady, 
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Ballston and Saratoga on the west. Probably no other single elec- 
tric system in the United States serves an equal population over an 
equal area with an equal amount of power. 


Transmitted water power from Spier Falls and Mechanicville also 


operates the electric railway and lighting systems of Schenectady, | 
N.Y. Both of these systems are owned by the Schenectady Rail- 
way Co., and the energy for their operation is delivered through the 


street sub-station to that at Colone there are two circuits of three 
No. 1 B. & S. gauge wires each, and between the Colone and the 
Latham's Corner sub stations there is one circuit of three No. 2 
B. & S. gauge wires. Between the Dock-street sub-station and the 
city limits of Schenectady, the two circuits of No. 1 wire are made 
up of two paper-insulated lead-covered underground cables, with 
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three conductors each, but the remainder of these circuits, and that 
of No. 2 wire are bare overhead conductors. These circuits running 
to the Colone and Latham’s Corner sub. stations transmit the 10,000- 
volt three-phase current delivered to the Dock-street sub-station 
from the General Electric works. 

When the sub-station at Ballston Spa is in operation, its energy 
will be drawn directly from one of the two transmission circuits 
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main switchboard in the power station at the General Electric 
works. Energy from steam as well as from water power is avail- 
able at the General Electric switchboard, so that certainty of con- 
tinuous service on the railway and lighting systems is secured 
without auxiliary steam equipments in its su ab stations: As at 
present operated, the railway and lighting systems have three 
sub-stations, one on Dock-street, close to the General Electric 
works in Schenectady, one at Colone on the branch of the railway 
that connects Schenectady and Albany, and one at Latham’s Corner 
on the railway between Schenectady and Troy. The Dock-street 
sub-station distributes light and power in Schenectady, besides 
delivering current to the railway, but the other two sub-stations 
carry only railway loads. When the branch of the Schenectady 
railway that connects that city with Ballston Spa is in operation, a 
fourth sub-station located at the latter place will supply power to 
that branch. 

Between the power station at the General Electric works and the 
new sub-station on Dock-street there are three underground cables 
each containing three 3/0 stranded copper conductors. Each of these 
cables carries 10,000-volt 40-cycle three-phase current drawn from 
step-down transformers in the General Electric plant,and the current 
delivered by two of the cables is devoted to railway work, while 
the third supplies energy to the lighting system. From the Dock. 
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between Spier Falls 
and Schenectady, 
before they reach 
the General Elec- 
tric works. At 
the sub-station just 
named, the electric 
railway equipment 
wil include two 
300kw. 550-volt 40- E 
cycle rotary con- 
verters to operate 
at 800 revs. per 
min., three 220kw. 
air-blast trans- 
formers with double 
secondary wind- 
ings, and two 45kw. 
air-blast reactive 
coils, all made by 
the General Electric Co. A 2 n.r. three-phase induction motor will 
drive a direct-connected 35in. blower, and a 20 n.r. motor of the 
same type will operate a Magan air compressor. At the Colone and 
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also at the Latham's Corner sub-station, both of which have been in 
regular operation for some time, there are three 800kw. rotary con- 
verters supplied with energy from the 10,000-volt line through 
transformers and delivering direct current of about 550 volts. 


The new sub-station at Dock-street has recently been put into 
service to replace an old power house and sub-station near by and 
carries all of the lighting and stationary motor service at Schenectady 
as well as a large share of the street railway load. The ground area 
of the sub-station is 165ft. Sin. by 45ft. 2in., and its elevation 
includes a high basement, and a main operating room on the first floor 
above. The basement floor of this ubatation is slightly above the 
ground level outside, because the Hudson River and Erie Canal near 
which it is located are liable to overflow. From ground to coping 
the height of the sub-station is 40ft. 4in., from basement floor to main 
floor the distance is 10ft., and main floor to the lower cord of the 
steel roof trusses the distance is 24ft. In structure the sub-station 
is of stone, brick, concrete and steel, save for the 8in. plank that 
supports the slag covering of the roof. Up to the level of the main 
floor the outer walls are of brown stone and above this they are 
brick. In thickness the stone wall is 20in., increasing to 273in. at 
buttresses, and the brick wall above is 12in. thick, increasing to 24in. 
at buttresses. The basement floor is formed by a lin. layer of cement 
on 4in. of concrete, and the main floor is composed of concrete 
&rches resting on steel I-beams, and all supported by the outer and 
by interior walls. 
The sub-station is 
lighted bylarge win- 
dows along three 
sidesand small high 
windows on the 
fourth, and along 
the centre line of 
the roof are ranged 
four 86in. globe 
ventilators. 

The basement is 
divided by interior 
walls into spaces for 
air pressure cham- 
bers, 'bus bar com- 
partments and oil 
switch cells, and all 
"bus bars and oil 
switches are located 
therein. Each of 
the 10,000 volt bus 
bars is located in a 
separate compart- 
ment of brick and 
concrete, and each 
pole of the 10,000- 
volt oil switches 
has its own brick 
cell. The entire 
main floor of the 
sub-station is swept 
by a 15-ton travel- 
ling crane, and this 
crane runs over an 
archway at one end 
of the building, 
where teams can 
drive in at the base- 
ment level. The 18in. I-beams on the side walls of the sub-station 
on which the crane travels are supported by the brick abutments, 
and these abutments are not reinforced by steel columns. On 
the main floor of the sub-station are located transformers, the 
5 gear of oil switches, rotary converters, exciters, syn- 
chronous motor- generators and the switchboard panels. Along 
one-half of the main floor the railway apparatus, and along 
the other half the lighting apparatus is located. Current is sup- 
plied to this apparatus in part by six transformers, each rated 
at 10,000 to 375 volts and 110k w., and of the air-blast type. These 
six transformers are connected in two groups with two rotary 
converters, each rated at 300kw., 40 cycles and 600 volts. Two other 
banks of transformers are made up of six units with a rating of 10,000 
to 875 volts and 220kw. each, and each of these banks feeds a 600kw. 
600-volt six-phase 40-cycle rotary converter. With each of the 
800kw. rotary converters there is a 45-kilovolt-ampere reactive coil 
of the air-blast type, and with each 600kw. rotary there is a 90-kilo- 
volt ampere reactive coil of the same type. Space has also been 
provided for three more 220kw. transformers and one 600kw. rotary 
converter with its reactive coil. Each group of three transformers 
is connected to the 10,000 'bus bars through a type H General 
Electric oil switch, electrically operated by current from a battery 
of 55 type E storage cells made by the Electric Storage Battery Co. 
The panels that carry the controlling switches for all the apparatus 
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at the sub-station are of black enamelled slate, and the maximum 
pressure to which they are exposed is 15 volts. Of these panels 
three carry instruments for three incoming lines of 10,000 volts and 
4,000kw. capacity each. On each of these three panels there is one 
horizontal edgewise ammeter, one voltmeter of the same type, one 
double-pole overload relay that indicates by lamps whether the oil 
switches are open or closed, one controlling switch for the type H 
oil switch, and a current and potential transformer and static dis- 
chargers. The two panels for outgoing lines are of 10,000 volts and 
1,500kw. capacity each, and equipped like the incoming panels, with 
the addition of polyphase induction recording wattmeters. For each 
rotary converter the panel includes a recording wattmeter, power- 
factor indicator and overload relay, besides volt and amper-meters, 
controlling switches for the type H oil switch, indicating lamps and 
secondary transformers. Lamps in the sub-station may be operated 
from either the regular lighting circuits, the railway circuit or from 
the storage battery above mentioned. 

Two 75kw. motor-driven exciters are already in use at the sub- 
station, and space has been provided for a third set when required. 
The lighting equipment at this sub-station includes synchronous 
motor-generators and constant-current transformers, Each of three 
of the motor-generators is made up of a 550kw. 10,000-volt 40-cycle 
three-phase motor, and a 500kw. 2,300-volt 60-cycle three-phase 
generator. Space for a fourth motor-generator of this capacity is 

also provided. Each 
of the other three 
> motor-generators is 
of 250kw. output 
capacity, and con- 
vertsthe 10,000-volt 
40-cycle three- 
phase current to 
2,800 volts and 60 
cycles. Each syn- 
chronous motor of 
these motor-genera- 
tors is connected 
with the 10,000-volt 
three-phase bus 
bars through one 
of the electrically- 
operated type H oil 
switches. Series 
arc lighting is pro- 
vided for by eight 
constant - current 
transformers of 
4,000 volts and 6:6. 
ampere capacity 
each. These trans- 
formers are sup- 
plied with 2,800- 
volt 60-cycle cur- 
rent from the motor- 
generators. Current 
of 40 cycles was 
tried for are lighting 
from the old sub- 
station, but its use 
has been abandoned 
As may be seen from 
this list of equip- 
ment, the sub- sta- 
tion sends out only two sorts of current for the general supply of light 
and power— that is, current of 60 cycles at 2,800 volts and constant 
current of 6'6 amperes and the same number of cycles as the other. 
Two automatic regulators are provided at the sub-station for the 
two most important 2,800-volt circuits that leave it for lighting 
service, and hand regulators are connected in the other 2,300-volt 
lighting feeders. . 

Between the Dock-street sub-station and the main business parts 
of Schenectady the lighting and power circuits are composed of 
underground cables in Camp tile ducts. Feeder cables for the 
2,800-volt circuits have three conductors each, and these conduc- 
tors in most cases are each of 500,000 circular mils. For the 
constant-current arc circuits single-conductor cables are used. 
The general distribution system for light and power at constant 
pressure includes 2,800-volt, 60-cycle, single-phase primary mains, 
subway transformers in manholes and three-wire sccondary mains 
at about 250 volts. In the outlying parts of the city the 2,800. 
volt underground feeder cables connect with overhead feeders, 
and these feeders supply banked transformers and secondary 
three-wire mains as far as is practicable. Separate transfur- 
mers for single customers are used only in isolated locations, 
The connected load of the Schenectady electrical supply system 
includes constant alternating-current arc lamps, constant pres- 
sure alternating arc lamps, incandescent lamps on constant 
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pressure circuits and induction motors at 550 or lower voltages. All 
arc lamps are of the enclosed type. Substantially all of the com- 
mercial service is supplied through meters, of which there are 5,806 
in use with 5,309 customers. The number of arc lamps used for 
street lighting is 440 of the 6:6-ampere type on series circuits, with 
an estimated equivalent capacity of 4,400 incandescent lamps of 
16 c.p. each. Commercial arc lamps on constant-pressure circuits 
arbor 519, with individual ratings of 4 to 25 amperes, their being 
10 of the largest size, and the number rated at 6 amperes each is 
482. Estimated on the basis of 16 c.p. incandescent lamps, the 
equivalent capacity of these commercial arcs is 10,080 in number. 
Commercial incandescent lamps number 84,572, and their equivalent 
capacity in lamps of 16 c.p. is 79,180. In candle-power these 
incandescent lamps range from 4 to 100, and the number of 10 c.p. 
lamps is 16,820, of 16 c.p. 63,769 and of 100 c.p. six. 

All motors are of the induction type, and their total number is 
178, with a combined rating of 671 m.p. These motors range 
from , H.P. to 50 m.r. capacity, and there are five of the 20 H. p., 
five of the 80 H. p. and two of the 50 H.P. size. The equivalent 
rating of all the lamps and motors above named is 100,350 incan- 
descent lamps of 16 c.p. 

Besides the above connected load, the Schenectady Railway Co. 
has secured a 20-year contract, subject to confirmation at the end of 
each three-year period, to pump all of the public water supply for 
the city. This water is pumped into standpipes under a head of 


110lb. and with a suction of 6lb. For the work of pumping there | 


have been provided two vertical turbine centrifugal pumps with a 
daily capacity of 12,000,000 gallons. To each of these pumps there 
is direct-connected an 800 R. p. 40-cycle 550-volt induction motor. 
Each motor is supplied with current from the 2,800-volt 40-cycle 
three-phase line iones three transformers rated at 250kw. each. 
T wo pole lines and circuits extend from the Dock-street sub-station 
to the pumping station, and the supply of power is assured by the 
fact that not only the water driven stations at Spier Falls and 
Mechanicville, but also the steam plants at the General Electric 
works can be drawn on. 


THE REACTION OF THE RADIATION ON A MOVING 
ELECTRON.* 


BY M. ABRAHAM, 


The moving electron gives rise to an electromagnetic field, which 
exerts a force on the electron. For velocities small compared with 
the velocity of light, the expression for this force is 

Kye KFT K,“ . (i) 
where the first term Kí/--mv ....... (2) 
is equal to the vector of acceleration multiplied by the electro- 
magnetictic. mass, the existence of which was first suggested by 
J. J. Thomson in 1881. 


The second term „ 202. „ 
= o .UuEDD. a a 4 oe (8) 


first given by H. A. Lorentz, is a dissipative force, coming from the 
reaction of the radiation. Indeed, if you consider a motion of the 
electron, in which the vector velocity v is constant up till time 
ti, and after the time t, but which has an acceleration during the 


interval fi « t« t: the work done during this interval by the force 


K,” is 
l dtvK;’=b . f "dise. 
1 1 


As v = 0 for ¢,, /4, integration by parts gives 
2 2 
J east | dtv W.. . . . (A) 
1 1 


where Wj, is the energy (calculated by J. Larmor and others) 
which the waves formed during the interval fi t t, carry with 
them. Therefore K, may be called the dissipative force exerted 
by the radiation on a slowly moving electron. 

The electrons emitted by radio-active bodies are moving with very 
high velocities. The experiments of W. Kaufmann show that the 
B-rays of radium are negative electrons moving with velocities 
greater than two-thirds of the velocity of light, and if F. Paschen is 
right, the so-called y-rays contain electrons moving with nearly the 
velocity of light, and may be the velocity of light itself is obtained. 
The theory, therefore, must be extended to the general case of 
FI eee where v/c = B is smaller than, but not sinall compared 
with, 1. 

As to the first term, K,, I have previously given the general value 


„„ Sd dG $m 5) 


where G is the vector of the electromagnetic momentum which the 
electron carries with it. From this formula I get the general 


" Paper read before Section A of the British Association. 


expression for the electromagnetic mass. The“ longitudinal mass 
corresponding to acceleration in the direction of motion is 


def 


E=] jv] 7 . e à e o . 0 (6) 


G= | G | , while the “ transverse mass which comes into play in 
the case of deviation of B-rays is 


wee Gilvl.. eee ee (0 
For slow motion, in which the momentum is proportional to the 
velocity, the two masses are equal, but in general they are different. 

The value of the momentum depends, of course, on the shape of 
the electron. I will not discuss this matter in detail, because the 
second force of which I will speak is independent of the shape and 
size of the electron. It is closely connected with the radiation of a 
point charge by the relations 


fate; = -Wua Dee ee 8) 
I 


ft. oe 09) 
1 


where Wi, Gi?» are the radiated energy and radiated momentum 
respectively. They are given by 


9 et 2 2 (vv)? 
Wag g. faat aye) a ee (10) 


2e? f2 uv (v* (vv) 
Gn = 3: frag. Lat eke J? . e (11) 
with k?=1—?. 
I gave these values in Annalen der Physik, 10, p. 156, 1908, the 
Paper being sent in on October 28, 1902. The same formule have 
been found independently by O. Heaviside, Nature, 67, p. 6, 
November 6, 1902. . 
Now, the required force K;", substituted in (8) and (9), must give 
these values of Wi, Giz. We can show that with these conditions 
K,” is determined completely, if we take into consideration that the 
complete value of the reaction of the field can be regarded as an 


expansion in ascending powers of v, v, v..., and that the genera 


value of K;"must be of the same dimensions as bv without con- 
taining a power of the radius as factor. The most general expres 
sion of this sort is zero, if it gives zero both for radiated energy and 
radiated momentum. From this follows that the proposed problem 
has only one solution. 

This solution is : l 

— 2e fv v(vv) Brivi) Bu(vv)?\ 
K. = aget ena t ocu T e f 
Indeed, you get 


(12) 


E „r Ber)? 
vK; =O Fat ugs f 


and, because v=0 for ¢, f, integration by parts gives 
"divo % 40 T)) 
J. kA . k? J? 


i 2 2 52 VA 3 
"aL fe (oy 
in agreement with (10). 


On the other hand, you get by integration by parts 
2 (v wv) ) (vv! Sw(vc) 4o(vo)i 
J ati 62 j- - fana tua + us ]- 

Therefore, the time integral of K, is equal to- Gg 

Hence (12) is the general expression of the reaction of the radia- 
tion on a point-charge, moving with a velocity smaller than the 
velocity of light. 

Consider some examples : 

(a) Uniform Motion along a Circle. 


You have v L v, v= va, r being the radius of the circle. 
Equation (12) gives: 


v v! 
. ki . 725 
That is a frictional force opposite to the direction of motif. 4 1t is 
proportional to the square of the curvature, or to the square of the 
intensity of the transverse magnetic field producing the circular 
motion. Near the velocity of light, when kis very sinall, the force 
increases rapidly. 

(b) Uniform Motion along a Helix. 

Put v—v,-Fv,, where v, is the constant velocity along the axis of 

the screw, v, the projection at v to a plane perpendicular to the 


axis. Consider, that v — Va is perpendicular both to v, and vs, and 


that v bz = —v, . vy'[r* . y radius of the circle, which forms the 
projection of the helix to a plane perpendicular tothe axisj. You get 
4 


K/--b 


(vv) =0, (vo) = A. 
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2 4 
Ue V v v 
2n 72 2 bid T 
hence Ki =b 43 pet capt: sp 
putting ve B, L/ = gi, BTB Ep, 
2:2 2 2 2 
v, Ü (1 —B ) 
. 25 2 Bg 2 1 
you can write K. = -bv pape br.. pa 


The first term gives a force, resisting to the rectilinear motion v, 
along the axis of the helix; the second term represents a force 
resisting to the circular motion v. When the electron moves rapidly 
through a homogeneous magnetic field in general both forces come 
into play. 


METHOD FOR MEASURING THE OUTPUT OF 
INDUCTION MOTORS.* 


BY E. ALEXANDERSON. 


When induction motors are tested on a commercial basis, an 
accurate measurement of efficiency and power-factor would involve 
too much complication. In a commercial test as it is usually 
carried out, no direct measurements of the power are taken, the 
only instruments used being a voltmeter and an ammeter. The 
essential parts of the test are as follows :— Heat run with resistance 
measurements: slip readings; run without load; impedance test. 

For load is used a direct-current machine, the output of which is 
measured. In special cases, when an exact measurement of the 
output is necessary the direct-current machine is submitted to a 
separate test in order to determine its efficiency under the running 
conditions when it was used in connection with the induction motor. 
In a rough test, however, when this would be too complicated, the 
output is simply estimated by assuming a certain apparent efficiency 
of the motor. In the case of a standard type of motor the apparent 
efficiency is known with sufficient accuracy ; but when one deals 
with motors of special design the value of the test is diminished 
when dependence is placed upon mere assumption. In some cases, 
when the motor is designed for high overload capacity, it may have 
an exciting current 70 per cent. of full-load current, and in that 
case knowledge of the apparent efficiency would be of little use, 
because the intersections in the power triangle would be too inaccurate 
to measure the output. 

In order to overcome these difficulties without complicating the 
measurements, I have developed a method which is now being used 
by the General Electric Co. (U.S.A.) in the commercial test of induc- 
tion motors. By this method it is possible in every standard test to 
measure the output at any time while the machine is running. In 
the same way it would be possible, as will be explained later, to test 
the output of the motor, while in practical operation, for instance 
in à shop, without using any instrument or introducing any other 
complication. The method is based upon the very accurate way of 
measuring the slip which is offered by a well-known stroboscopic 
arrangement. A tin disc painted in black and white sectors is 
screwed to the end of the shaft. The number of sectors is equal to 
the number of poles of the motor. If an arc lamp fed from the 
same source as the motor is held near the disc while the motor is 
running, the sectors will apparently revolve with the speed of the 
slip. This speed ranges between 60 revs. per min. for small and 
10 revs. per min. for large motors, and can be easily counted during 
one minute. Kceping in mind that 45deg. equals one-eighth of a revo- 
lution, it will be readily understood that the slip can be observed 
even to one-sixteenth of a revolution at lower speeds. 

From time to time there are being proposed methods for measur- 
ing the slip of the induction motors. This is specially true in regard 
to the foreign technical literature. Some of the investigators 
observe the swinging of & needle or the sound in & telephone. 
Another has recently described a device consisting of several 
collector rings, a clock mechanism and a relay.t A common 
feature in all these methods is that only full, or perhaps half 
revolutions, can be measured, while the stroboscopic method allows 
& reading as close as the angular motion of a vector can be observed. 

Within the limit of full load the slip is almost exactly proportional 
to the torque delivered by the squirrel-cage or armature winding of 
the motor. When the motor is loaded by a direct-current machine 
its output is partially consumed by the output of the generator, 
which output is measured by direct-current instruments, and par- 
tially by the losses in the generator with belt. 

The or of the motor armature is, therefore, divided up as 
follon °- Rearing loss of motor. 2. Belt loss. 3. Bearing loss 
of generator. 4. Core loss of generator, 5. PR loss of generator. 


6. Output of ^*^ ator. 


If the load of the generator is thrown off, but the excitation (which 
is taken from another source) is kept constant, the motor will carry 
the following load :—1. Bearing loss of motor. 2. Belt loss. 8. Bear- 
ing loss of generator. 4. Core loss of generator. 


* From the Electrical World of New York. 

See an article by Bianchi, Elektrotechnische Zeitschrift, December 24, 
s an abstract of which was published in The Electrician, Vol LII., 
p. 934. 


The torques corresponding to the losses 1, 2, 8 and 4 are the same 
in both cases, although the losses themselves vary slightly when the 
motor changes speed. If one slip reading is taken in the first and 
one in the second case, these readings will be proportional to the 
torques, and the difference between the slip readings proportional 
to the difference between the torques. 

The quantities may be denoted as follows :— 


Full load. D.C. load off. 
Slip........ CENE VR eue ical 8 ies 81 
Total torque of armature .......... PT Ti 
Total output of armature .......... P $e 9. vx Pi 
Volt-ampere of generator .......... „ š — 


From the above proportion we get : 
T/(T-T,)=8/(S—S,). 
But the torques are proportional to the outputs at full-load speed. 
Hence: P/(P-P))=T/(T-T,)=5(S—8,). 
The power, P—P,, is known trom the direct-current readings : 


P- Pi VAT IR, 
8 
ae 2 
Peg_g CATI R). 
This power is the output of the motor armature and includes the 
losses by bearing friction and windage, P. The counter-torque of 


these losses correspond to the slip at light run, So. 
As above, we find: 


Po(P - P.) To(T - Tj) = So(S - S). 
So So „„ 


The useful output of the motor: 


S I So 17 
TY = V A IPR e 
P — Po S-& (VA +I?R) 
The constant losses of the generator with belt: 
s = Se I?R . 
P; - Po S (VA + I?R) 


The quantity I°R is so small that it can be either entirely 
neglected or estimated from the rated size of the direct-current 
machine. | 

When the constant losses of generator with belt have once been 
ascertained, the output of the motor at any load can be determined 
by adding these losses to the direct-current output. 

If the revolving field had the shape of a perfect sinc wave with 
uniform rotation, the slip at light run, So, would correspond to the 
bearing friction and windage only. In every motor the field is, 
however, distorted more or less by higher harmonics, which induce 
a current in the armature independent of the load. The energy 
consumed that way in the armature is also taken care of by the slip. 
The energy loss being proportional to the square of the current, this 
loss must be extremely small in a good motor, and the slip at light 
run for practical purposes can be considerd as proportional to the 
bearing friction and windage. This test, therefore, offers means to 
measure those losses by a direct reading, which is otherwise a rather 
complicated undertaking. 

A number of experiments have been made in order to test the 
reliability of the new method to measure the output, and it appears 
that the results agree very closely with those obtained by the method 
which involves a separate test of the effiei eney of the generator with 
belt. The table which is given below shows what can be expected 
of the method. These readings were taken during a time of about 
two months upon every motor of a certain type, and they can be 
considered as an average of a purely commercial test. 


Output of Motor. 


— ERRARE ———————— 


By separate test of | ! By separate test of 


D.C. machine. By slip. D.C. machine. | By slip. 
14:5 14:05 14:1 | 13:75 
21-0 21-3 10 15 | 10:4 

51 5:3 10-6 | 10:6 
1077 10:45 150-0 | 1445 
10:9 10:35 49:3 40:5 
99:3 99:0 141 | 18:75 
10:9 16:3 10°15 105 
99-2 97˙5 10°6 J0-6 
49-4 46:0 9-82 10:4 

150-0 ^— 1438 10:3 : 10:1 
40:3 26:1 


40°5 


26˙6 


Practical instances :— 
Full-load slip S 2524. 
Volt-ampere of generator VÀ —128 x 22:6 —2,890 watts. 
Direct-current load off: Slip S, 118. 
Running light: Slip So=2}. mE 
The machine used for load being a 15 H.P. 125-volt machine, its 
armature resistance can be estimated — 0:03 ohm, and the PR loss 
—0:08 x 22:622 15 watts. A mistake in this estimate would evidently 


E 
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be of no importance when the I*R loss (15 watts) is added to the 


output, 2, 890 watts. 
Full- load output of the motor: 
8-80 2 521 —921 
— PO = — (VA4T')-- 2 
PERS o VATES een 
= 3,605 watts = 4'84 H.P. 
Constant losses of generator with belt : 


P,— Po gas (VA + PR) 52 1 


Bearing friction and windage of motor: 


1 1 
Poss So (VA+IR)=_ 2. „2,905 15 watts. 
=] 


2 

524 — 11i 

When the output per revolution of the slip has once been ascer- 
tained it is possible at any time, when the motor is in practical 
operation, to measure the output by means of a slip reading. All 
that is needed is to draw on the shaft end with & piece of chalk as 
many sectors as the motor has poles. If the light of an arc lamp 
fed from the same source as the motor is thrown on the shaft end, 
the sectors will appear to revolve with the speed of the slip, as stated 
above. If the motor is installed in a shop it is very likely that the 
lamps used for lighting purposes are fed with alternating current 
from the same power system as the motor, and then no other 
arrangements need be made. It would, therefore, be advisable to 
have the exact speed corresponding to the rated output of the motor 
stamped on the name-plate. To test the output one would only have 
to subtract the rated speed from the synchronous speed in order to 
obtain the rated slip. The actual output would then be: 


measured slip 
12 


rated slip 

Practical tests of this kind might be valuable in many cases for 

finding out the power actually required for a certain class of work, 
and whether or not the motors installed are of the proper size. 


x (2,890 + 15) = P x 2,905 


x 2,905 2700 watts. 


xrated output. 


THE EFFECTS OF RECEIVER DROP IN A COMPOUND 
ENGINE.* 


BY JOSEPH W. HAYWARD, M.SC. 


This Paper deals with the results of four experiments undertaken 
to demonstrate the effects of varying the point of cut-off in the low- 
pressure cylinder of a compound engine, other conditions being 
maintained constant. The tests were made at the Central Tech- 
nical College. The engine employed was of the horizontal com- 
pound surface-condensing type, with cranks set at right angles; its 
high-pressure cylinder is fitted with an expansion valve, whose 
travel is controlled by the governor; its low-pressure cylinder is 
also fitted with an expansion valve, the lap of which was set to give 
the cut-off required for each experiment. The cylinder constants 
for this engine are as follows :— 


Cylinder. H.P. L.P. 
Diameter, inches 8:728 15:76 
Stroke, inches ......... VF ˙ y 22 22 


0:076 0:1364 
During the trials the barrel of each cylinder was jacketed with 
steam at boiler pressure, and the receiver was drained continuously 
through a steam trap. The shortest experiment lasted 1] and the 
longest 41 hours. A summary of the results appears in Table I. 


Table I. 
Trial number .................... | 79 81 78 80 
1| Cut-off in low-pressure cylinder, front 0°29 0:339 , 05 0:62 
m. ow is „ back. 0-31 041 | 055 0°58 
„„ 72 „ mean 0:3 0:4 0:5 0:6 
2, Mean boiler pres., lbs. per sq. in. abs. 99:6 — |100-2 940 = (98:1 
3! Mean back pres., lbs. per sq. in. abs.| 3:0 3:8 37 3:3 
4' Revolutions per minute .......... 08:18 | 98:08 97:30 97:98 
5 Indicated horse-power, high-pressure 18:52 | 20°85 22:93 26:12 
$i » low-pressure.| 39:24 36:07  |341 [30°00 
1 js total ......]07: 76 , 56:92 5704 |5612 
6| Drake horse-powert .............. 46:20 | 47:57 |4686 |4670 
7! Mech. efficiency of engine, per cent. 80 84 82 83 
8| Cylinder feed per stroke, lob 0 0327| 0:0824| 0:0875| 0:0865 
9| Lb. of jacket steam used per lb. of 
cylinder feed .................. 0:083 | 0:103 | 0:098 | 0-097 
10, Foot-pounds of work done per lb. of 
total feed !!! dee ees 108,450| 105,400 100, 600 99,550 
11 Lbs. of steam used per r.u.P. per hr. 18:22 | 18°78 |1972 {19-88 
12 Lbs. of steam used per B. H r. per hr. 22°8 22:6 340  /|23:9 
13 Drynessíractionof steam at Solb. pres. 0 61 0:625 | 0:63 | 0°64 
] - 5 » 40lb. ,, | 0°73 071 |075 | 0-72 
15 " 5 = 191b. „ | 0°83 0:88 | 0:86 | 0:85 
16 8 9 " 1241b. ., | 086 0:91 | 0:88 | 0:88 


— ͤ —̃ ä — 


* Paper read before Section G of the British Association, Cambridge. 
t The resistance of a short line of counter-shafting is included in the 
engine friction. 


Fig. 1 shows lines plotted between periods of admission to the 
low-pressure cylinder, as absciss, and the following as ordinates :— 

(a) Work done upon the pistons per pound of steam used. 

(b) Pounds of steam used per indicated horse-power per hour. 

(c) Mechanical efficiency of engine. 


Ft. Lbs. 


, | 
E " 


The work done upon the pistons per pound of steam decreases 
continuously as the receiver drop increases, but the consequent loes 
is partially counterbalanced by an increase in mechanical 5 
It was quite noticeable that the engine worked more smoothly 
during trial 80 than during trial 79, and, even with the latest cut- 
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off used, more than half the power was developed in the low- 
pressure cylinder. 

The mean indicator diagrams for the extreme trials, 79 and 80, 
are given in Fig. 2, and the same diagrams, reduced to a common 
scale of volume occupied per pound of working steam, are repro- 
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duced in Fig. 8. Although the range of temperature in the high- 
pressure cylinder was 88°F’. in trial 80, as against 62°F. in trial 79, 
the steam was 3 per cent. drier at 80lb. pressure in the former case 
than in the latter. This increase in dryness appears to a smaller 
extent in the intermediate trials (see Table I., line 13). It may be 
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accounted for by the fact that condensation in the steam pipe and 
high-pressure valve chest is a function of the time alone ; conse- 
uently the greater the quantity of steam passing through these the 
drior a given weight of that steam willappear. In the low-pressure 
diagram for trial 80 the result of free expansion and reduction of 
temperature range is evident. l 

One of the chief difficulties in making comparable trials is to 
maintain the glands in the same condition throughout. Unfortu- 
nately the packing of these was excessively tight during trial 79 and 
excessively loose during trial 81. In the former case the back 
pressure was reduced to 3lb. per square inch with a hotwell tem- 
perature of 135° F., but the mechanical efficiency fell to 80 per cent. 
In the latter case the mechanical efficiency rose to 84 per cent., 
but the back pressure was 3:8lb. per square inch, with a hotwell 
temperature of only 130°F. 

In a recent Paper dealing with ‘receiver drop "— see Proceed- 
ings of the North-East Coast Institution of Engineers and Ship- 
builders, Vol. XVI., 1900— Prof. Weighton states that For maxi- 
mum economy of consumption, steam must be cut off at a certain 
point in the stroke in the larger cylinders of multiple expansion 
engines. For any given cylinder this point depends solely upon the 
ratio between the capacities of that cylinder and the preceding 
cylinder R, and is expressed as follows, viz. :— 

Maximum economy cut-off 
Stroke 


The general application of this conclusion to all engines is not 
borne out by the experiments under discussion. Prof. Weighton’s 
formula gives the best point of cut-off at 0°46 of the stroke, whereas 
Fig. 1 shows that it is not later than 0°3 of the stroke. The author 
considers that the amount of clearance volume and the extent to 
which compression occurs in hoth cylinders of a compound engine 
must have an important influence over the receiver drop, and con- 
sequently over the best ratio of expansion in the low-pressure cylin- 
der. For example, in trial 79 the volume V,,—see Fig. 2—of the 
working steam after its expansion in the high-pressure cylinder was 
0°69 cubic ft. The volume V, of the same steam at cut-off in the low 
pressure cylinder was 0°83 cubic ft. | 

VI / Vu 2120. 

Had there been no compression this ratio of free expansion would 
have become 1:15, and had there been neither clearance nor com- 
pression it would have become 0°99. A change in the above 
quantities in one cylinder only would have a still more marked 
effect. It is hoped that by further experiment evidence of the true 
extent of these influences may be obtained. 


I 39 
= 0 »157＋ 
0 ot, 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Spark Waves.—M. Toepler has devised an optical system for 
making the sound waves proceeding from a spark visible on a 
screen. He utilises the phenomenon of the ‘‘sliding spark." 
This is produced by sticking a strip of tinfoil on one side of a 
glass plate, while a point electrode is attached to the opposite 
side and another point electrode is placed near the edge and 


La 


connected with the tinfoil. On applying a strong E. M. F. to 
the insulated point, an “electric rose is formed on the glass 
around it. This gives way before a “sliding spark” as soon 
as the E.M.F. exceeds a certain limit. It sometimes happens 
that this limit is only reached by the second or third wave 
emitted by the spark, and the radii of the waves, as made 
visible by the streak method (Schlierenmethode) are multiples 
of the half wave-length. The arrangement for throwing the 
image of the waves on the screen is shown in the diagram. 
The lens L, produces an image of the screen B, in the plane of 
B,, and the lens L, produces an image of the spark-gap F on 


the screen at W. 
(M. ToxrLEk, Annalen de Physik, No. 9, 1904.) 


Villari Point in Nickel.—It is well known that when iron is 
stretched its magnetic susceptibility increases up to a certain 
point. It then begins to fall, and eventually shows a diminu- 
tion on further tension. The point at which the sign changes 


is called Villari’s critical point. Heydweiller claimed to have 
found such a point in nickel also, but this has now been 
shown to be erroneous by the researches of K. Honda and 
S. Shimizu. In iron the Villari point occurs in a strong 
field when the tension is sufficiently feeble. If, there- 


fore, there is such a point in nickel it could only be 


expected to occur with an extremely feeble tension. The 
authors therefore used a rod lcm. in diameter and stretched it 
with a force not exceeding 0:63kg. per square millimetre. 
The rod was very carefully demagnetised in order £o avoid 
errors due to the feeble remanent magnetism. The tension 
was applied repeatedly. The first application resulted in an 
increase of the magnetic susceptibility, and, therefore, acted 
like a shock. Subsequent removal of the tension further 
increased the susceptibility, and a repeated renewal of the 
tension resulted in an oscillation between the second and third 
value, accompanied by hysteresis. At no point did the effect 
of tension become zero. 
[Honna and SHIAIzu, Annalen der Physik, No. 9, 1904.] 


Magnetic Properties of Alkaline Metals.—A Bernini has inves- 
tigated the magnetic properties of sodium, potassium, and 
lithium by the method used by Curie and Chenevau for 
studying the magnetic properties of radium, and has found 
that they are feebly paramagnetic. The fused metals were 
sucked into a puse bulb with very thin walls, and the latter 
was suspended by the arm of a torsion balance. The 
maximum deviation was observed by means of a telescope. 
Before sucking in the metal the bulb was filled with 
hydrogen, and in the case of lithium the bulb was oiled to 
prevent the glass being attacked. The results conclusively 
proved the paramagnetic character of these elements. The 
susceptibilities were 0:5438 x 1079 for sodium, 0°632 x 10-9 
for potassium and 0:3836 x 1075 for lithium. The author also 
noted a slight increase in these coefficients on cooling. In 
spite of the oscillations due to external causes, he was able to 
prove that this increase is steady, and shows no abrupt change 
at the point of solidification. This marks a distinction from the 
case of bismuth, which shows a sudden change of susceptibility 
at the melting point. 

[A. BEBNINI, Nuovo Cimento, June, 1904.] 


Dynamometer for Rapid Oscillations. —N. Papalexi has devised 
a dynamometer for rapid electric oscillations which is based 


upon induction instead of electrodynamic attraction. Its 
principle is illustrated in the diagram. It consists of a 
needle made of squares of aluminium strips attached to a 
wooden cross and all lying in the same plane. The centre 
of the needle is attached to a thin wire bearing a mirror 
for reading the deflection and a piece of mica for damping. 
The wire, again, is attached to two cocoon fibres 32cm. one 
and the needle hangs between two sets of four small coils, 
which can be used separately or together, so that the 
instrument can be used differentially. The sensitiveness may 
be varied by varying the distance between the two sets of 
coils. In the zero position, the aluminium squares are not 
directly above the coils. The author tested the instrument by 
means of oscillations of a frequency of 7 million per second, 
and found a good agreement with the indications of a bolo- 
meter used at the same time. It had the advantage of not 
requiring a supersensitive galvanometer. 
[N. PAPALEXI, Annalen der Physik, No. 9, 1904.) 
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— 
THE LOCAL GOVEBNMENT BOARD CURB. 


Two recent decisions by the Local Government Board con- 
cerning loans for municipal electric lighting schemes should have 
a salutary effect in curbing the ambitions of small local authori- 
ties wishing to embark upon the business of generating elec- 
trical energy. The two cases in point are Stourbridge and Wood 
Green. Stourbridge adjoins the district supplied by the Mid- 
land Electric Corporation for Power Distribution, and it was 
owing to a favourable offer for the supply of current in “bulk ” 
from that body that, notwithstanding the wish of the District 
Council to erect their own generating station, the Inspector of 


the Local Government Board has practically forced an agree- 


ment between the two parties. The inquiry was reported in 
our issue of April 22nd, since which date the progress of the 
negotiations has been duly noted in our columns. It is, how- 
ever, to the case of Wood Green that we desire to refer more 
particularly on this occasion. We publish this week a letter 
addressed by the Local Government Board to the Wood Green 
Urban District Council refusing to grant sanction for a loan of 
£43,570 for the purposes of an electric supply scheme, on 
account of the unsatisfactory nature of the evidence tendered 
at the local inquiry in May and June last. The refusal of the 
Local Government Board in this instance will not come as à 
surprise to those familiar with the circumstances of the case, 
especially when account is taken of the organised opposition 
to the scheme from its inception. Before discussing the details 
of this latest refusal of the Local Government Board, it may 
be well to point out that the moral to be drawn from 
this and the Stourbridge case is that the more enlightened and 
broad-minded ratepayers of such districts do not interest 
themselves sufficiently in local politics. If this were the case 
little difficulty would be experienced in exposing the fal- 
lacious arguments which are invariably circulated as to the 
advantages of municipal electric supply. To mention only 
one point, comparisons are always instituted between the par- 
ticular local district and such places as Liverpool or Glasgow. 
It requires little knowledge of electrical engineering principles 
to appreciate that no analogy can be drawn between the two 
cases. Liverpool and Glasgow are large, rich and populous 


THE ELECTRICIAN, SEPTEMBER 16, 1904. 


873 


— 


cities, while Wood Green is a residential district of by no 
means a high class as far as rateable value is concerned. It 
is peopled almost entirely by working men earning only 
average wages; a large area of the district is occupied by an 
estate of small property consisting of houses and flats; the 
number of factories or premises likely to take a supply of 
current during the day is negligible and the possibilities of 
a development in the number of such consumers is remote. 
The estimate of 660 30-lamp consumers put forward at 
the inquiry is evidently far beyond the mark, and we 
feel confident that those who know the district will agree 
that we have not under-estimated the possibilities of electric 
supply in Wood Green. Having the interest of the industry 
at heart, we say without hesitation that the municipal scheme 
was not for the good of the community in a district where the 
burden of the rates is already well above the average. 

It was to meet this identical combination of circumstances 
that the principle of ** bulk "supply was conceived. Curiously 
enough, the advantages of a “bulk” supply were recognised 
by the Wood Green Council in 1901, when, in conjunction 
with four other neighbouring Councils, they endeavoured to 
launch a combined municipal scheme with a view to the 
cheapest possible production. This having fallen through, 
Wood Green, alone, attempted to convince an Inspector of 
the Local Government Board that in the matter of cost of 
production they could generate from a small continuous 
current station as cheaply as the North Metropolitan Electric: ] 
Power Supply Co., which is already providing the power to 
work the huge system of electric tramways embracing Wood 
Green, and is already in possession of two generating stations 
capable of supplying an area many times greater than that 
provided for in the combined municipal scheme. 

The question of the terms upon which the power company 
is willing to supply energy in such circumstances is of all 
importance, but sufficient experience has now been gained in 
such circumstances as to determine beyond doubt that it is to 
the advantage of such localities as Wood Green to deal with a 
power company. Mr. HAwTAYNE, the consulting engineer to the 
Wood Green Council, announced that he had refused to enter- 
tain any negotiations with the North Metropolitan Electrical 
Power Supply Co. unless he could get a supply for one penny or 
three farthings per unit, but à comparison with the total costs of 
other London electricity undertakings will demonstrate that Mr, 
HAWTAYNES figure was far too low, especially in view of the fact 
that the electrical energy would be supplied at a sub-station 
right at the central point of the Wood Green supply area. A 
comparison may be made with the case of the Willesden 
Urban District Council, who realise that they are doing 
a good stroke of business in taking current from the 
Company at a tariff which will work out between ld. and 
2d. per unit, delivered to them at the generating station, from 
which the cost of distribution in the area will be far greater than 
at Wood Green. The Stoke Newington Borough Council also 
have been recommended by their consulting engineers to enter 
into an agreement with the same power company for a supply 
at a price which will average 1:62d. per unit delivered, or, 
when the cost of transformation is added, 2:16d. per unit. 
Under such an agreement, of course, the electric lighting 
powers remain in the hands of the local authority, and the 
margin of profit would be always more or less a fixed and 
certain quantity. All over the country small local authorities 
of larger rateable values than Wood Green have recognised 
the wisdom of such a policy, and agreements are being con- 
cluded with the various * power" companies. For a small 
and highly-rated district such as Wood Green it is no little 
advantage to obtain a supply of electrical energy as cheaply as 


is now given anywhere under like circumstances, and— 
an important consideration—with no possibility of a call 
upon the rates, a risk which, we contend, would undoubtedly 
exist were a separate generating station erected. In fact, we 
believe we are not wrong in stating that Mr. HAWTAYNE'S 
estimates were based on an assumption that there would be 
a deficit on the undertaking for the first year or two. 

There is one other matter in connection with the Wood Green 
scheme to which we feel bound to draw attention. When 
referring to the Stourbridge case last April, we pointed out to 
manufacturers the necessity of inquiring strictly into the 
circumstances of any case when accepting tenders in advance 
of the Local Government Board sanction. At Wood Green a 
similar thing occurred, a tender for cables having been let 
some months before the inquiry was held. If an agreement 
with the * power " company is arrived at, the order for cable 
will have to be reduced considerably, for Mr. HAWTAYNE’S 
proposed generating station was at the boundary of the area at 
à considerable distance from the centre of the district, while 
the Company's sub-station is central; thus the heavy feeder 
cables which must have been allowed for will not be needed, 
There is even a possibility of the Council's electric lighting 
scheme being dropped altogether for the present, and, in any 
event, the cable manufacturers will have the cable left on their 
hands for a considerable time. 

Now that the Local Government Board is examining more 
carefully than hitherto the cireumstances in which local 
authorities seek to obtain sanction for loans, it will not be 
inopportune to call attention to another point with regard to 
which some laxity has been shown in the past. There are 
innumerable instances in which small units of plant obtained, 
say, 10 years ago, have to be replaced by larger units of more 
modern design. The money originally spent on the obsolete 
machinery has been borrowed, say, for 25 years, and no depre- 
ciation fund is written off beyond the sinkivg fund on the 25 
years’ basis. Hence, part of the capital borrowed for the new 
plant is to be spent in replacing the old, an item which the 
local authority has no right at all to place to capital account if 
the original loan for the machinery has not been paid off. In 
fact, by replacing antiquated plant out of capital instead of 
out of revenue, local authorities are distinctly guilty of 
“watering” their capital. Occasional reductions by the Local 
Government Board in the amount of the loans sanctioned 
would impress local authorities with the necessity of observ- 
ing this point, and would ultimately lead to a better pro- 
vision of depreciation and reserve funds, a provision which is 
needed to place these municipal trading concerns on a proper 
financial footing. 


ELECTRIC LIGHTING MATTERS IN DUBLIN. 


During the last few weeks an interesting series of reports 
has been made with regard to the condition of the electricity 
supply undertaking in Dublin, culminating in an offer by Mr. 
Hammond, the consulting engineer to the Dublin Corporation, 
in which he proposes to relieve the Corporation of the control 
of the electricity works by undertaking the entire managment 
of it for 14 years, reimbursing them the annual capital charges 
and supplying current at rates to be mutually agreed upon. 
It may be remembered that in July, 1903, the Dublin Corpora- 
tion appointed Mr. Hammond to the sole charge of the elec- 
tricity undertaking there for a period of 12 months, which 
period expired on July 31st last. During this period Mr. 
Hammond has also had sole charge of the staff. 


The first of the ceries of reports is by Mr. Mark Ruddle, the resident 
engineer, who is doubtful whether the present condition of the plant at 
Pigeon House Fort and the trunk mains between this generating station 
and the city are adequate to cope with the increased load which may be 
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expected in the coming winter. He states that the Lancashire boilers 
are still in the same unsatisfactory state as during last winter, when the 
staff was unable to get the full steaming power from them. Mr. Knowles, 
the works superintemdent, has reported to him that according to a test 
made by the contractors for the mechanical stokers, one of the boilers 
will only work at two-thirds its steaming capacity. He reports, also, that 
radical improvements are necessary in the ash-conveying plant to make 
it workable. He also refers to defects in one of the circulating pump 
engines, the feed pumps and steam range, and concludes the report with 
& consideration of the carrying capacity of the trunk mains referred to 
above. There are three trunk mains each limited to a carrying capacity 
of 1,000kw. and as one has to be held in reserve, he puts down the total 
carrying capacity at 2,000kw., a load which he expects will shortly be 
exceeded. He therefore considers it would be prudent to lay down three 
more trunk mains of the came capacity as the present ones, so as to 
provide for future increase in the load. 

This report, which was dated August 8th, was laid before Mr. Hammond, 
who, replying on Aug. 22, asks for & more precise statement from Mr. 
Ruddle with regard to the enpacity of the boilers. He thinks the difficul- 
ties with regard to the ash conveyor, circulating pump engine, and the 
feed pumps and steam mains are of a trifling character and can easily 
be overcome. With regard to feeders, he points out that the Board of 
Trade sanction of 1,000kw. per feeder allows & load of 3,000kw., but 
should it happen that one of the three mains broke down there could, he 
thinks, be no serious objection to raising the limit of 1,000kw. per cable 
for an hour or two, In the same report Mr. Hammond replies to a 
series of letters from the chairman of the Electricity committee, Mr. J. 
Irwin, in which it is stated that the question of the adequacy of the 
boilers for the coming winter is seriously agitating the committee. Mr. 
Hammond considers, however, that the boiler plant is quite sufficient 
with the addition of an extra feed pump, which has already been put in 
hand. Allusion is also made to defects in the motor-generator plant 
which the contractors have so far failed to remedy. Some of the com- 
mittee’s doubts as to whether tests on the arc light cables and switches 
have been made in accordance with the Board of Trade's requirements 
are also set at rest. 

Mr. Ruddle replies to this report in a report dated August 31st. With 
regard to the Lancashire boilers, he states that the evaporation test 
which he referred to was made by a member of Mr. Hammond’s staff, 
and he had not been furnished with the exact figures. Mr. Knowles had 
given it as his opinion, however, that the boiler only gave about two- 
thirds of its rated evaporation. He adds: Mr. Hammond himself does 
not give the exact figure obtained by the expert he sent over, and who 
found himself unable to maintain sufficient steam to run one engine on 
the light day load." With regard tothe question of the trunk feeders, Mr. 
Ruddle quotes answers given by Mr. Hammond at the Local Government 
Board inquiry, in which he stated that he only proposed to use two out of 
the three mains, the third being stand-by. Mr. Ruddle, therefore, again 
urges that the present three mains are insufficient. 

In the meantime Mr. Ruddle had sent in, on August 19th, a number 
of extracts from a report made to him by Mr. Koowles on the condition 
of the generating plant at Pigeon House Fort station. He complains 
that the overhauling of the engines has not been proceeded with with 
sufficient rapidity, so that they would only be able to count on two out 
of the four engines being completely reconstrueted by the time the winter 
load comes on, with the result that they may be seriously situated for 
dealing with it. He also points out that no spare field bobbins or spare 
brushes are provided for the exciters or fields of the alternators, that the 
oil pump is practically useless, and that there is trouble with the fire-bars 
and arches of the water-tube boilers, which will be & serious matter if 
some remedy is not found before the heavy load comes on. Referring to 
the Lancashire boilers, Mr. Ruddle points out that there are several 
details which require immediate attention. He further considers it unsafe 
not to have a spare motor for the automatic stokers, complains that the 
auto-exhaust valves have never been thoroughly satisfactory, that the 
steam range has always been Jeaky, that there are defects in the super- 
heaters that require immediate attention and that certain details in the 


condensers ‘‘ require urgent attention before the winter, if satisfactory: 


running is to be achieved." The report of Mr. Knowles, he continues, 
as to the feed pumps, shows & very serious state of things as regards 
the general condition of the pumps, and as a matter of ordinary 
safety they have not sufficient feed pumps to deal with the full capacity 
of the boilers if one is to be kept in reserve. He next complains that 
there is no plan showing all the valves and pipes which have to be 
oper&ted inside the Pigeon House station in connection with the feed water 
tanks, and that the pipe trenches under the feed tanks are in & very 
dangerous condition at present, and should be properly covered in at 
once. The intake screens for the feed water have been in the experi- 
mental stage all along," and a breakdown which has occurred in the coal- 
conveying plant is a striking example of the faulty construction and the 
damage that would be caused if it occurred during the heavy winter 
load." The ash conveyors, Mr. Ruddle says, also require radical altera- 
tion. The whart crane is in a most dangerous condition owing to the 
track having subsided and spread, as the track has been improperly con- 
structed. The cables in the cellars have never been properly fixed by the 
contractors and certain repairs in the buildings are necessary. He concludes 
by suggesting certain alterations that should be made in the switchboard. 

It is only right to point out that a large number of the points above 
raised by Mr. Ruddle are matters of small detail. 

Mr. Hammond replied in a report dated September 5th. He says that 
so far as the report schedules the various defects, the majority of which 
had already been reported by him to the committee, he was quite in 
accord. The report, however, was complicated by the introduction of a 
number of minor details such as would ordinarily be dealt with by the 
resident engineer in the course of his duties, and also by a suggestion for 


additional work on apparatus not included in any of the contracts. With 
regard to the Lancashire boilers Mr. Hammond says: —“ Mr. Ruddle 
knowa as well as I do that it is not the boilers which are faulty, but that 
it is merely a question of the speed of the mechanical stokers.“ The 
wrong size of pulleys had been provided and new ones had just been sent 
off from the makers’ works. The test referred to by Mr. Ruddle had not 
been taken by a member of his (Mr. Hammond's) staff, nor was it a test 
of the boilers but & test of the mechanical stokérs to ascertain the cause 
of their unsatisfactory working. Mr. Hammond then deals with the 
various points seriatim and gives a schedule of the retention money in 
hand in the various contracts. 

There is then a further report from Mr. Ruddle, dated September 8th, 
replying to the above report of Mr. Hammond. Mr. Ruddle concludes 
this report as follows :—‘ I desire to say that it is with extreme regret 
that I have been obliged to report on the various shortcomings of the 
plant but having in view the short time left before the heavy 
winter's load comes on, and the little progress made in remedying the 
defects which have existed during the past 12 months, I consider it 
necessary to place the committee in possession of the actual facts as soon 
as possible after taking charge. . . . At the same time I do not wish 
to cause unnecessary alarm as to the future. The defects are all reme- 
diable and when removed the plant should be able to do excellent work 
in supplying the wants of the citizens, and I urge most strongly that 
energetic measures be taken at once to put it in order." 


While the above series of reports and counter reports were 
under way, Mr. Hammond addressed a letter to the town clerk 
of Dublin of which the following is an abstract. The letter, 
which is dated Aug. 25, contains the offer to take over the 
electricity works which we have alluded to above and an alter- 
native offer to run the works as manager on a remuneration 
depending on the resultant works costs. The report includes 
a brief description of the new system and the change-over from 
the old station to the new; this has been omitted, as a full 
description of the new works at Pigeon House Fort appeared 
in The Electrician a year ago (Vol. LI., pp. 920, 958 and 996). 

The agreement entered into with me by the City Council for the super- 
vision of the operations of their electric supply undertaking for a period 
of 12 months came to an end on the 31st ult. I am glad to feel at the 
conclusion of the 12 months that the work thereunder has proved so 
guccessful, and that, since the staff settled down to their duties, there has 
not been a single cessation of the city lighting. . . In relinquishing 
the task of supervision it occurs to me that the Corporation may desire 
to receive from me a short report of my stewardship. The Council passed 
the resolution conferring the appointment upon me on July 29, 1903. On 
the following day I started the work thereunder, and since that date eitber 
I or other members of my firm have been in regular attendance in Dublin. 


Staff.—1t will be remembered that, prior to entering into the agreement 
to supervise the working of the undertaking for 12 months, I made it a 
sine qud non that I should be absolutely unfettered in the choice of staff, 
with power to appoint and to dismiss. That power was conceded to me 
by the Council, after a pledge on my part to give preference to Irishmen 
wherever possible. At the outset I took over the whole of the old staff ; 
obviously, however, this staff was not numerous enough for the greatly- 
enlarged undertaking. The chief of the separate departments acting under 
the city electrical engineer are :—Oftice department, Mr. G. Archer (chief 
assistant); distributing system, Mr. E. A. Ellicott (distributing engi- 
neer); generating works, Mr. R. Knowles (works superintendent). Upon 
these gentlemen a large responsibility rests, and I consider that they are 
entitled to high commendation for the excellent way in which their 
departments have been controlled, especially during the period when they 
were deprived of Mr. Ruddle's guidance by his absence through illness. 


Change. over of System. —I am glad to be able to report that the change- 
over was most successfully effected on September 20, 1908, without the 
slightest inconvenience to the consumers—indeed, with hardly a blink on 
the lights. Though the Fleet-street plant was kept as a stand-by for a 
short time it was never once used. 

Administrative Department and Consumers’ Records.—On turning my 
attention to the internal organisation of the administrative department 
at Fleet-street, I found that a considerable alteration was necessary in 
the method of dealing with the technical records of consumers and their 
installations. The system which has been specially devised for Dublin, 
so as to suit the special tariff of charges and the three-phase system, 
embraces the following :— Consumers! Index Cards,—An index for the 
complete system. Meter Reading Cards, upon which the meter readers 
record the registration of the meters and indicators. Consumers’ Ledger 
Cards, upon which the details, technical and financial, of the consumer's 
quarterly accounts are set forth, these cards being regularly transmitted 
to the City Accountant’s Department for the purpose of making up the 
quarterly bills and for entering into the consumer’s ledger. Ledger 
Cards (General Charges), dealing with private works and small works 
executed by the department for consumers, &c., other than for electricity 
supplied. Iustallation Cards, upon which all the technical records of 
each consumer’s installation, including tests, number of lamps, «&o., &c., 
are recorded. Balancing Cards, for entering up the demands in each 
street, so as to enable the engineer to preserve a good balance of the load 
on the mains. Meter T'est Cards, for recording particulars of each meter, 
with results of its tests and its position from time to time on the circuits. 
Demand Indicator Test Cards, for exactly similar purposes to those of 
the meter test cards. Guide Cards, for the complete system by which 
the separate sections and classes are arranged for easy reference. 
Cabinets, embracing five special cabinets for filing the card records. 
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Consumers.—The connecting on of new consumers has, under the new 
arrangements, proceeded smoothly and rapidly. At July 1, 1903, there 
were 350 consumers and 35,791 lamps connected to the mains, at July 1, 
1904, the number of lamps had increased to 68,322 and the number of 
consumers to 790. | 

Working Costs and Financial Results.—The accounts of the undertaking 
which have recently been published are made up to March 31st last, but 
as this period covered 84 months’ running of the Fleet-street works 
alone, 2} months of the Pigeon House works and the old works 
simultaneously, and only six months of the working of the new under- 
taking in the early portion of which the Fleet-street works were being 
kept as a stand-by, the results therein shown are no guide to what will be 
the result for future years. I am glad to report, however, that even for 
this period, with all the initial charges incidental to the starting of a large 
scheme, the cost of working was considerably reduced, the total amount, 
exclusive of the special fee paid to me under the supervision agreement, 
being 2:43d. per unit, as compared with 3:09d. per unit for the previous 
12 months, and 3·75d. per unit for the year 1901.2. Notwithstanding 
adverse public criticism and the frequently quoted report made by Mr. 
Ruddle in March, 1901, in which he stated that the average cost of 
production and distribution for the first seven years would be 24d. per 
unit, I have no hesitation in stating that the operations of the new 1 
taking have convinced me of the soundness of the estimate made by me 
in my original report of the possibility of generating and delivering electrical 
energy in Dublin at a cost, exclusive of capital charges, of 14d. per unit. 

Now that the undertaking has been so well established and is giving 
evidence of such success, I presume that it is unlikely that the Corpora- 
tion would care to continue leaving the working of the undertaking in my 
hands. If, however there be those who are persuaded by the pessimistic 
criticisms which are in some quarters still rife that the undertaking can- 
not be worked within the above-named estimate, I desire to state that I am 
prepared to submit to the Municipal Council the terms of an arrange- 
ment for taking control of the working operations and assuring the Council 
for a period of seven years against a higher cost than the lid. per unit, 
my remuneration for my supervision and for my guarantee being the 
difference between 14d. per unit and the lowest figure at which I may be 
able to generate and distribute, no special fee for my supervision or 
guarantee being paid to me at all. 

I can quite understand that such an offer may not commend itself to 
those councillors and ratepayers who have formed the idea that the 
capita] expenditure has been out of all proportion to the extent of the 
undertaking, and that even if the electrical energy can be generated and 
distributed at 14d. per unit, the interest and sinking fund charges upon 
the present capital and upon that which will be required from time to 
time as the business develops will far exceed the profit on working and 
leave a heavy annual deficit to be borne by the ratepayers. 

Under these circumstances, and having regard to the other financial 
obligations which the progress of the city has placed upon them, the 
Municipal Council may feel inclined to enter into an agreement by which 
they would be relieved of the capital charges on the electricity undertak- 
ing for a period of years. In this event I shall be prepared, as an alter- 
native offer to that named above, to place before them the terms of an 
arrangement for taking over the working of the entire undertaking for a 
period of not less than 14 years and for substantially guaranteeing to the 
Council for that period the annual charges upon the loans raised or to be 
raised for the purposes of the undertaking, including the productive 
proportion of the Fleet-street works, the Clontarf scheme, and all exten- 
sions of the electric supply system. 

This arrangement would, of course, include a guarantee that the 
supply would be provided at rates to be mutually agreed upon, which 
would certainly not be higher than those at present in force. 

Under my first offer the Council would be relieved of all anxiety with 
regard to the working expenses. Under my second offer they would, by 
parting with the working of the undertaking for only a limited period, 
be relieved of all responsibility for the capital charges during the earlier 
years of the undertaking, while at the same time the citizens of Dublin 
would be assured of a supply of electricity at favourable prices. 

Whether, however, my offers be accepted or not, I am glad at the close 
of my 12 months’ supervision to be able to hand over to the city a concern 
that has for many months past been performing its work most satis- 
factorily from the point of view of the consumer and of the general public. 


Councillor John Irwin (chairman of the Electricity com- 
mittee) has reported as follows to his committee on Mr. 
Hammond’s letter, and the committee have accepted the 
report and placed it before the Council :— 

Working Costs and Financial Results.—Mr. Hammond states that the 
cost of working was considerably reduced as compared with the last 
previous whole year of the old Fleet-street station, the figures being, for 
cost of generation and distribution on the new scheme, exclusive of Mr. 
Hammond’s 1,000 guinea fee for management, 2:43d. per unit, as against 
8-09d. per unit at Fleet-street, or, say, a reduction of 4d. per unit. 

In connection with this, it should be borne in mind that the Fleet- 
street plant was old-fashioned, non-condensing and hand-fired; coal 
supplies had to be delivered by the ton, in bags, from day to day by local 
merchants, and, owing to threats of injunctions, upon the grounds of 
smoke nuisance, the very best description of South Wales coals had to 
be used. 

Tbe average cost of coals during the last year of Fleet-street was 
21s. 3d. per ton, as compared with 14s. 7d., the average over the past 
financial year for Fleet-street and Pigeon House combined, and the latter 
is only 7d. per ton in excess of the figure whioh Mr. Hammond stated at 
the original Local Government Board inquiry (1900) he had based his 
cost of 1:5d. per unit upon. 


It must also be borne in mind that the salaries and wages paid to the 
staff during the year ending March 31 last were considerably less than 
the amounts as finally fixed by Mr. Hammond subsequent to the closing 
of the accounts, the rates of remuneration fixed by him upon taking over 
the management being, as he states, of a ‘‘ provisional nature, and that 
their positions and ultimate remunerations would be taken into considera- 
tion after experience had been obtained of the manner in which their 
e were performed, and of the value of their services to the under- 

g." 

No rent for the Pigeon House Fort premises has yet been debited 
against the undertaking, the sum suggested by the Improvements com- 
mittee last year having been considered too high by this committee; 
negotiations are at present pending between the two departments. 

Mr. Hammond's Offers.—These can hardly be taken seriously, and it is 
unlikely that the Corporation, having rejected the offers of a Dublin 
syndicate and a Dublin trum company, would for an instant entertain 
such proposals from Mr. Hammond. The first offer may be passed over 
without comment, as Mr. Hammond himself supplies a reason for its 
rejection. The second proposal is certainly a novel one for a pro- 
fessional consultant to make, and it is particularly strange, coming from 
a gentleman who has in the past strongly advocated the doctrine of 
municipalisation. 

However, here again it is hardly likely that the Corporation would 
agree to hand the undertaking over to Mr. Hammond, assuming he would 
provide the necessary capital charges on, say, £400,000, for a term of 
not less than 14 years, with a guarantee that the rates to be charged to 
consumers would: not be higher than those at present in force.—viz., 7d. 
to 24d. for lighting and 7d. to 1d. for motive power. If it would pay Mr. 
Hammond or his icate to work the undertaking from London, surely 
it will pay the Corporation of the City of Dublin. 

In view of the position of affairs existing between the committee and 
some of its contractors with respect to penalties and so forth, and the 
recent reports of Mr. Knowles, whom Mr. Hammond appointed to the 
responsible position of works superintendent at Pigeon House, sub- 
stantially endorsed as it is by the city electrical engineer, the Corporation 
cannot at this stage be taken as endorsing all the opinions expressed by 
Mr. Hammond in the second last paragraph of his letter regarding defects 
in the plant, interference with the supply, o. 

In conclusion, I would respectfully suggest that the committee do 
recommend Council to inform Mr. Hammond that they see no reason now 
for departing from their decision, to keep the control of the municipal 
electricity undertaking in their own hands, and to work it themselves in 
the interests of the citizens, 


TD 


THE MAGNETIC RELUCTANCE OF AIR CORES IN 
SHORT COILS. 


BY W. M. THORNTON, D.SC. 


Air-core transformers and inductance coils are often useful 
in test room or laboratory practice. Their construction has 
been in most cases a matter of trial and error, for the induc- 
tance of coils whose winding depth is large compared with 
the radius cannot be calculated. Coils of this type have, 
however, definite magnetic constants. The reluctance of the 
circuit taken by the lines should remain the same under all 
conditions of excitation. The following experiments were 
undertaken to determine the constants for coils of common 
proportions the thickness and length of the windings of which 
placed them beyond the reach of ordinary mathematics. 

If the distribution of magnetism along the «xis of ashort air- 
core coil is explored by means of a ballistic galvanometer and 
a narrow seaich coil, it is found that the magnetic lines diverge 
on either side of the centre so that the flux-density within the 
core falls rapidly towards the ends. Let N be the number of 
lines passing through the central section of the coil, let ¢ be 
the number of turns and R the reluctance of the complete path 
taken by the lines. Then, by the definition of reluctance, 


N=47i/fR;. . . (1) 
that is, the magnetomotive force divided by the reluctance, i 
being the current in the windings. 

From this the reluctance can be found experimentally. If, 
now, this value is used in the calculation of the inductance by 
the usual formula 

Le4rf/R, . . . . (2) 


the result will be too large, since the assumption is here made 
that each turn encloses all the lines N, which, by reason of 
the rapid divergence, is not the case. 

To estimate the inductance of short thick coils, it is then 
necessary to know the flux, not only at the middle, but, in 
effect, at the ends of the winding also. So far as the flux- 
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density B at the central section is considered, it can be 
calculated from the fact that what may be called the true 
reluctance of the whole magnetic circuit is numerically equal 
to that of the mean cylindrical air core enclosed by the coil. 
For N can be written in two ways, 4rit/R and BA,, A, being 


the average cross-sectional area of the core or gia + d3), 


where d, and d, are the outer and inner diameters of the 
winding. 
Since no iron is used, B=H=4zit/l., so that 4mit/R 


= 4ritA Jl. or 
Reh/À. . . . . 03) 


in which /, is the length of the coil. 

What may be called the apparent reluctance R, is that found 
from the impedance of the coil. If 7 is the resistance of the 
coil, e the alternating voltage applied to its terminals at a 
frequency n, and i the current in the windings, then, since 


eli — Ari AA, 


(4) 


from which, by (2), 
= 8 fin (5) 


Writing 1, A. = R., the ratio R. R= 6, say, denotes the 
effect of the lines bending back through the winding and may 
be called the dispersion coefficient of the coil. This coefficient 
is the same for any given proportion of winding, whatever its 


dimensions. r 
NA () -7 [SrtA (6) 
i 


Writing 
it is seen that, so long as the impedance is constant, 6 is also 
constant. 

To find how the reluctance of the path taken by the lines 
of force is affected by the length of a coil, a set of coils was 
made, each having the same internal and external diameters, 
2in. and 4in. respectively. Their lengths increased in steps 
until thé ratio of the length to the external diameter was 3 to 1. 
They were wound with 18 S. W.G. double-cotton covered copper 
wire, and when connected to alternating-current mains having 
a close approximation to a sine voltage wave gave the following 
results :— 


Table I. 

vo e i | | Ra | Re : 
Hd. t (ohms (volts.) (amps), i H. (obs.) . (calc.) 9: 
0:25| 860 | 1:32 | 825. 7:45 ' 436,1,9600.0:217 00502 0-232 
0:5 | 765 | 27 1040 7˙16 145 |1,265-0 0-28  0-1004 | 0-358 
0-75/,1,134 | 4:02 | 93:0, 3:45 | 270 | 648:0 0:325 : 0:1506 |0:464 
10 1,496 | 58 |1039 | 2°75 | 37:7 | 5000/0398 0:2008 | 0-505 
1:25)1,865 | 6°62 103-0 ' 2:13 | 48:8 438:0 0:484 ,0:2510 0˙52 
1:5 2,236 | 8-08 |103-8 | 1:66 | 62-5 | 309-0 0:536 |0:3012 0 562 
2:0 (3,001 | 10°73 |10325 | 1:19 | 870 | 221:0,0:692 |0-4016 ‘0°58 
2:5 3,732 |13°33 | 104:5 , 0:94 |111:0 | 179:0,0:828 (0-502 0606 
8:0 [4,497 |16:03 '103:5 | 0°76 |1350 | 141:2.0:998 |0-6024 0-605 


These are shown graphically in Fig. 1, and it is seen that 
the impedance of coils whose length exceeds their diameter is 
strictly proportional to the length. Below this it is slightly 
in excess of the proportionate values. The reluctance line 
cuts the vertical axis about 0:19. This is, then, the reluctance 
offered to magnetic circulation around an annular current 
sheet whose breadth is equal to its internal radius, a result 
of some theoretical interest. It is, however, impossible that 
the impedance of a coil of finite breadth should be zero, and 
there must be, therefore, an upward curvature of the impedance 
line between the lowest point obtained here and the origin 
through which it must pass, a point worth further investigation. 

Itis only with the longer coils that there is much difficulty in 
obtaining exact calculations, and the experiments show that 
in these both impedance and reluctance are proportional to 
the length over the greater part of range examined. The 
inductance as shown by Fig. 2 is also proportional to the 
length beyond the point where the length equals the diameter, 


a result which simplifies the calculation of air core coils. 
The dispersion coefficient reaches a constant value at about 
the ratio 3:1, showing that in longer coils than this 
the effect of the ends can be ignored. For all coils of 
these relative diameters whose length exceeds three times 
the external diameter the inductance can be calculated by the 


Reluctance of Air Cores Ra. 
Impedance of Coils. 


0 05 1:0 1:5 2*0 9:5 3:0 3:5 
Ratio of Length of Col to Outside Diameter. 
Scale of H =10 times Scale of Impedance. 


Fia. 1. 


formula L= 14z?/R, where R—1,/6A,, 8 now having a con- 
stant value of 0:605. This may be expressed otherwise by 


saying that, instead of the mean area 8 . (d? + d?) boing used 


with 6 to find R, an area 0:235 (dj? + d?) divided into the length 
of the coil gives its reluctance at once. For example, the induc- 


tance of a coil in which the conditions L/D 3, D, = 2D, are 
035 

— | 

pa i 3 


0'7 


0:6 


0:5 


Dispersion Coeficient â. 
= 8 
Inductance in henrys 


0˙3 0 
02 z dE E (as 0°10 
0˙1 f ———, 005 
0 0°5 1:0 1:5 29 2:5 3:0 a5 
Ratio of Length of Coil to Outside Diameter. 
Fic. 2. 


satisfied, which has 10,000 turns wound into a length of 30cm. 
at diameters of 5cm. and 10cm. inside and outside, will be 
1 10" 0.235 x 125 
10⁰ 30 
The inductance of the shorter coils can be calculated with 
considerable accuracy by means of formule derived in Chapters 
XIII. and XIV., Vol. IL, of Maxwells “Electricity and Mag- 
netism." If / is the number of turns, a the mean radius of the 


; that is, 1:23 henrys. 
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coil, G the geometrical mean distance of the transverse section 
of the coil from itself, then (§ 706) 


L= ista (loge? — 2). (7) 
From this the apparent reluctance may be written 
R.-—— (8) 


«(log = — 2) 


For a rectangle whose sides are b and c 


2 72 2 — 22 
Jog G -log Vit ref P tog Af 14 5-1 Pg 147 
C~ 


6 5 
2 c b 2b c 25 
. „ . tan! ; ME e 
n 
Thus, when the rectangle is a square of side 5, 
G 2044700. . (10) 


A more complete expression for L is given in Appendix III. to 
Chapter XIV. 

The theory assumes that the wires fill the winding space. 
The effect of their circular shape and the insulation is, as shown 
in § 693, to increase the inductance. It is also assumed that 
the radius of curvature of the coil is large compared with the 
transverse dimensions of the winding space. 

Using formula (8) the reluctance of the shortest coil in 
which d = 3:81, b= 2°54, c = 2:54cm,, 


1 
R => eee D 
d 30-48 i 
3° xc INE 
81 (log 1 55-2) 
that is, = 0-203. 


When the insulation is allowed for this agrees with the 
mean value obtained by experiment from the impedance effect. 
In this case the conditions as to transverse size are approxi- 
mately fulfilled, but when the axial length is increased the 
formulæ are no longer correct. Thus, for example, in the coil 
with 1,496 turns the calculated reluctance is 0-7, against 0:4 
observed. 


By inspection of (8), when log 6 = 2 the reluctance is infinite. 


This condition depends chiefly upon b, the first and last terms 
of (9) being much the most important, so that as b the length 
of the coil mcreases, the accuracy of the formula decreases. 

For the long thick sections characteristic of air-core impedance 
coils and experimental transformers in general the theoretical 
formula are of no use. The coincidence of the calculated and 
observed values when the coils are short indicate that the 
figures obtained by the experimental method can be taken as 
working values for the reluctance of ironless magnetic circuits 
of these proportions. 


A NEW ARC LAMP WITH HOT-WIRE CONTROL. 


The lamp which we illustrate in the adjoining column is the latest 
form of the Foster arc lamp, the distinctive feature of which is the 
hot-wire control in place of the ordinary solenoid control, thus enab- 
ling the same lamp to be used either on alternating or continuous- 
current circuits. The action of the lamp will be best understood 
by tracing out the course of the current in reference to thc illustra- 
tion, which shows all the working parts. 

The current enters at the positive terminal, shown dotted, and 
passes down the lead S to the post V. To this post there is attached 
two pairs of metal strips, RR, the expansion and contraction of which 
controls the feed of the carbon. The upper ends of the strips are fixed 
to the stirrups NN, which are hung from the rocker M on the post L, 
the height of which is adjustable by the regulating screw K, so that 
the tension of the strip may be regulated. To prevent sparking at the 


rocker, the strips are also connected across just above the stirrups. . 


The bottom ends of the strips are made off on a hook, T, from which 
connection is made by a flexible wire, D, covered with glass beads, 
to the upper carbon holder Q, which is free to slide in the tube P. 
This carbon holder is merely a split tube, and the positive carbon is 


simply pushed home into it. The circuit from the negative or lower 
carbon is through the carbon holder Y, the bottom rods HH, and the 
negative lead A to the negative terminal. When current is turned 
on, the strips expand; and, as 
the bottom hook T is fixed to 
the end of a rigid strut, B, 
pivoted at its top end, the 
hook is pulled over to the 
left by the spring C, acting 
through the disc F and the 
link E. As the disc rotates 
it moves the lever U, shc wn 
dotted in the drawing, and 
this brings into action the 
clutch W, lifting the posi- 
tive carbon and striking the 
arc. There is a certain 
amount of play between 
the link U and the disc F, 
so that the wire is allowed 
to attain a fairly high tem- 
perature before the arc i: 
struck. With a diminished 
current the heated strip 
shortens and the disc is 
turned back slightly, allow- 
ing the carbon to feed. 
Should the feed of the 
lamp prove to be too fast or 
too slow in working, this 
may be adjusted by turning 
the screw K, already re- 
ferred to, by means of 
which the tension of the 
strip can be slightly varied. 
It may be noted that the 
lamp is entirely fireproof in 
construction, and that it 
contains no solenoid or 
dashpot. A steatite ring, G, 
held in place by the screwed 
bush X, guides the upper 
carbon N when the lamp is 
trimmed, and the clutch is 
lined with the same material. 
To facilitate trimining, the 
pointed end of the carbon is 
used uppermost. 

i Up to the present time 
Messrs. Foster & Co., of 
Worple-road, Wimbledon, 
the makers of the lamp, have 
only placed enclosed lamps 
on the market. The lamp 
is of the single-globe pat- 
tern, the arrangement of 
the globe carrier Z and 
globe dish J to prevent air 
leakage being clearly seen 
in the drawing. The illus- 
tration being to scale, it 1s 
seen that the lamp is small 
and compact; its weight is 
only 12lb. We are in- 
formed that several of 
these lamps are now in use 
and working satisfactorily, 
both on continuous and 
alternating-current supply 
mains. Mr. Tomlinson Lee, the resident engincer of the Wimbledon 
Urban District Council electricity works, informs us that he has 
had 14 or 15 Foster lamps burning on his 50 cv alternating-current 
mains through compensators during the last 18 months, and that 
they have given such satisfaction that he has ordered 23 lamps of 
the latest type described above. 
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THE PROPAGATION OF ELECTRIC WAVES ALONG 
SPIRAL WIRES AND ON AN APPLIANCE FOR 
MEASURING THE LENGTH OF WAVES USED 


IN WIRELESS TELEGRAPHY.* 


BY J. A. FLEMING, M.A., D.SC., F.R.S. 


Thie Paper is concerned with an experimental and. theoretical 
treatment of the propagation of electric waves along spiral wires. 
Hertz 
lished stationary 
electric waves on & spiral wire and compared the distance of the 
nodes with the corresponding distances when the wire was stretched 
Theoretical treatment has been given by H. C. Pock. 
lington, and G. Siebt has devised lecture apparatus for exhibiting 


The subject has engaged the attention of several 91 
has described an experiment in which he esta 


out straight. 


the propagation of stationary waves on spiral wires. 


The first experiments described by the author were made with a 
long helix of insulated copper wire wound in one layer on a wooden 


rod. The helix consisted of 5,000 turns, the length being 200em. 


If such a helix is placed in connection with an oscillating circuit 
consisting of a condenser or Leyden jar, & spark-gap and a variable 


inductance, stationary waves could be set up on the helix by adjust- 
ing the inductance in the oscillating circuit. 


seems to be extremely sensitive to the presence of variable electric 
force through it; hence, if such a tube is held perpendicular to the 
helix and moved parallel to itself along it, it glows brightly at the 
anti-nodes but not at the nodes. In this manner the internodal 
distances can be measured with considerable accuracy and the 
wave-length of the stationary oscillation measured. 

The Paper also contains a theoretical analysis of the phenomena 


leading to the conclusion that the velocity with which the wave is 


propagated along the spiral is inversely proportional to the square 


root of the product of the capacity and inductance of the helix per 


unit of length. The author has perfected of late years methods for 


measuring very small capacities and inductances, and in the case of 


the above-named helix the inductance is equal to 100,000cm. per 
centimetre, whilst a capacity of the helix is foths of a micro-micro- 
farad. (1 micro-microfarad = 10 microfarad.) 

From these data the velocity of propagation of electric waves along 
the helix can be shown to be 235,000,000cm. per second. This 
figure is confirmed in the following manner :—The capacity and the 
inductance in the oscillating circuit are both measured when the 
first harmonic oscillation is formed on the helix, and under those 
conditions the half wave-length was found to be 140cm., whilst the 
frequency in the oscillating circuit, as calculated from the capacity 
and inductance, was found to be 0:847 x 106. Having, therefore, 
the wave-length and frequency, we find their product gives a 
velocity of 235,000,000cm. per second, which agrees with the figure 
determined from the constants of the helix. 

It is shown in the Paper that the best form of inductance to be 
employed in connection with the oscillating circuit is a square of 
one turn of wire, and that the employment of spiral coils leads to 
errors due to a passage of a dielectric current from coil to coil. On 
the above lines an apparatus has been devised by the author for 
measuring wave-lengths in connection with Hertzian wave wireless 
telegraphy. It is a matter of considerable importance to be able to 
determine the frequency and wave-length of the waves sent out by 
any given transmitting arrangement. The author calls this instru- 
ment a Kummeter." It is constructed as follows :—A long ebonite 
rod is wound over closely with silk-covered wire in one layer, and 
this is supported on insulating stands. On this long helix slides a 
metal saddle having some layers of tinfoil interposed to make good 
contact between the saddle and the helix. This saddle is connected 
by a flexible wire with the earth. One end of the helix is furnished 
with an insulated metal plate, which is placed in apposition to 
another metal plate connected to the oscillating circuit of the trans- 
mitter. The process of measuring the wave consists in sliding the 
saddle along until a neon vacuum tube indicates the presence of 
one node half-way between the saddle and the plate. When this is 
the case the distance from saddle to plate is one wave-length of the 
stationary wave on the helix. ! 

From the constants of the helix the velocity of the wave along it 
can be calculated as above shown, and hence the frequency of the 
oscillating circuit becomes known. If this frequency is divided into 
the velocity of light, reckoned in feet, it gives the wave-length in 
feet of the wave radiated from the associated aerial, provided that 
the aerial radiating wire has been tuned to be in resonance with this 
oscillating circuit. 

This instrument also. provides the means of measuring small 
inductances and also the frequencies in oscillating circuits, which are 
inuch higher than those which can be determined by photographing 
the spark. 


* Abstract of & Paper read before Section A of the British Association. 


In order to detect the 
nodes and anti-nodes of these stationary oscillations the author 
makes use of a vacuum tube, similar to that used in spectrum 
analysis, preferably one filled with the rare gas neon, which was 
kindly supplied to him by Sir William Ramsay. Rarefied neon 


MEDIUM-SPAN LINE CONSTRUCTION.* 


BY C. A. COPELAND. 


In the past it has been the chief desire of electrical companies to 
get to the customer with some sort of a line and obtain a swift 
revenue, while the engineer has not considered it worth his while 
to spend more than a wisp of his time on line work. The result 
has been that more than 75 per cent. of the troubles experienced in 
the distribution of power, both as to number and cost, have occurred 
outside the central and sub-stations. The major part of the cost of 
these troubles has been due to lack of confidence in electricity as a 
power fund and convenience which does not always show on the 
books. These remarks apply as well to telephone and telegraph 
lines and distributing systems as those for light and power. Not 
only have lines been excessively troublesome, but they have cost 
too much. With a view to eliminating both of these faults on 
cross-country lines, the Edison Electric Co. of Los Angeles has been 
experimenting on several special methods of distributing-system 
design. The one immediately concerned may be termed medium. 
span cross-country construction. | 

The ordinary length of spans, say from 120ft. to 140ft., which 
have been used for the lines, have evidently been transplanted from 
early days and from localities where snow and ice load the wires to 
their breaking point even with 100ft. spans. The conditions obtain- 
ing around a newly contemplated line should be as carefully studied 
as those surrounding the hydraulic and central station installations. 
Transplanted engineering may not always thrive in new soil. The 
conditions encountered in the valley districts of Southern California 
are: (1) No snow and ice; (2) a temperature ranging from 20deg. 
at night in winter to 140deg. in the sun in the summer (that is, a 
wire will become that hot); (8) occasional severe dry north summer 
winds which blow hay and mustard stalks upon the lines; (4) fre- 
quent interference with lines by wild cats, buzzards, sandhill cranes, 
mudhens and owls—especially the May and June owls; (5) numer- 
ous and almost unavoidable hedges of eucalyptus trees from 50ft. 
to 150ft. tall, which, with the assistance of winds, shed twigs and 
long shreds of bark on to the lines; (6) rapid decay of poles, some 
rotting off in four years, while the average life is eight; (7) high 
cost of poles, the cheapest being cedar, and in 35ft. and 40ft. 
lengths, costing from $5 to $10 in the yard. 

Experience with bare aluminium cable suggested to the writer 
that stranded copper cables might be used in long span construction. 
It was proposed to take good stocky 40ft. cedar poles, space them 
225ft. apart, space the wires 45in. apart, and employ a sag of from 
loin. to 24in., depending on the installation temperature. It was 
designed that a three-phase construction for a voltage as high as 
40,000, with one or two circuits of Nos. 8, 4,5 and 6 cable with 
single cross-arms, and Nos. 0,1 and 2 with double cross-aris should 
be used. The longest continuous long-span work previously 
employed was in Europe on the Paderno-Milan transmission, with 
solid No. 1 wire and steel lattice work poles spaced 190ft. In the 
light of subsequent experience it would seem that if stranded wire 
had been uscd the poles could have been made a little heavier and 
taller and spaced twice as far apart. On the Vizzola-Ticino-Milan 
transmission, also, steel latticed poles about the same distance apart 
had been used. B 

These ideas were received with temerity. It was argued that in 
case a wire broke, so and so would happen. But if stranded and 
carefully installed they will not break. It was also argued that in 
case the poles rotted the line would be weakened more than if the 
poles were nearer together. But it would seem that a line should 
be kept in good repair, whether the poles were many or few, either 
by letting down 5ft. or stubbing. An engineer would not buy a 
boiler with more tubes in it than necessary and let them get in poor 
repair because there were enough tubes left to keep the boiler safe. 

It was argued that in case the top of a pole burned off at the 
brace, as sometimes happens on the 80,000-volt line, No. 6 wire 
would not support the weight on a 450ft. span. Accordingly, two 
experimental spans of 250ft. were constructed and strung with bare 
solid“ second-hand medium hard-drawn copper, and while it is 
not necessary to go into great detail in regard to this test, it is 
sufficient to say that it was amazing the abuse these wires s 
before breaking. No. 6 aluminium cable was also tested, and 
stretched so far before breaking that it also deserves much respect. 
The stretching factor of safety of copper wire is scarcely appreciated 
by engineers, and after these tests the writer very nearly recom- 
mended solid wire for 225ft. spans. In fact, a European steel pole 
line employs 246ft. spans with solid No. 2 and 00 wires on 40ft. poles. 

The writer knows of no case where & good solid medium hard- 
drawn wire has broken without & good apparent excuse, such as 
a burn-off. He has known of such breaks on poor wire which 
did not come up to the company's standard specifications. The 
moral is that, with rigid specifications followed by tests, much 
longer spans with solid copper can be made. We have 8 miles of 


* Paper read before the Pacific Coast Electric Transmission Associa 
tion, Monterey, Cal. 
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No. 5 line with 150ft. spans, with wire which did not stand a very 
good test, which has given no trouble. 

Stranded copper, however, is superior for 225ft. span work in 
that :—(1) A careless lineman in nicking it reduces its strength less 
than by nicking a solid wire. A test was made on one cable, during 
which one strand broke at a 5in. sag on 225ft., but the cable still 
stood up. (2) Its strength is more uniform throughout its length, 
and therefore a less sag can be safely depended upon. (8) It has a 
higher strength per square inch because the wires are smaller and 
are individually stronger. (4) It has a spring effect or untwisting 
factor of safety. (5) It has a higher elastic limit. It is believed 
(but not proven) that stranded copper will not burn off so easily as 
solid wire on account of its radiating facilities, and because one or 
two strands will hold the cable intact if the other strands burn 
off. It costs from 8 to 12 per cent. more than solid wire of the 
same conductivity. 

Following out these considerations, 4 miles of experimental line 
were installed in two sections, one in the Lytle Creek district, near 
San Bernardino, 2 miles long, of three-strand No. 5 copper, and the 
other at Anaheim, of No. 5 seven-strand copper. In the former a 
500ft. span was inserted. Otherwise the constructions are identical, 
and have stood over a year and have passed through the most 
severe wind storms known in this section for many years. The poles 
and corner pins now stand perfectly straight, although another new 
line near by, with 140 ft. spans and six wires leans badly from the 
wind. These inedium. span lines were, of course, installed with care 
and by trusty men who have been with the company for several years. 


Fic. 1.—ExrERIIIEN TAL MEDbICM-SpPaAN Construction. ErrsoN Evectric 


Co., or Los ANGELES, Car. 


The top cross-arm (Fig. 1), with three cables only ; No. 18 Locke 
oak pins, with a bolt centre; 2]in. washers under each pin and nut; 
ordinary deep-groove double-porcelain insulators (selected), with a 
piece of copper wire netting under each to prevent the burning of 
pins; three strands of No. 17 medium hard.drawn copper wires 
twisted together for n telephone cable, which was strung on trans- 
position glass insulators and No. 13 Locke pins, and transposed 
every third pole, were some of the features of construction, Mogul 
paint was used on all threads, nuts and points of contact of iron and 
wood and in the gains, galvanised iron wrapped around the poles 
under the guy wires. The strand was not allowed to touch the 
ground, and was spliced by twisting with an annealed and flattened 
copper tube. A double lock tie of No. 8 wire was used with a wood. 
covered tie wrench; no pliers or come-alongs were allowed on the 
job. All kinks were eliminated with a splice. 


They are both 10,000-volt lines, and the advisability of using 
deep-groove double-petticoat insulators will be questioned. Seven 

ears’ actual service, however, has shown them just as gocd as any. 
In fact, there are indications that they are better. They seem to 
discharge the line without burning the pins. Mechanically speak- 
ing, they are superior because the wire is let down closer to the 
cross-arm. They should, however, be used with caution, because 
the conditions on other systems and localities might not be similar. 

The following are representative specifications used for stranded 
copper cables :— 

1. This copper cable is to be used for long-span work with 225ft. to 
300ft. span. The cable must be bare and composed of seven medium 
hard-drawn copper wires. The cable must have a resistance of 
0:8944 ohm per 1,000ft.—that is, equivalent to No. 6 of 100 per cent. 
Matthiessen's standard conductivity. 

2, The cable must have a lay not greater than 4in.—that is, one turn 
0f each wire around the cable in 4in. of its length. 


3. The cables are to be furnished in such lengths that no splicing of 
individual strands is necessary. When the length of one wire in the 
strand runs out, the whole cable is to be cut &t this point by the manu- 
facturer, to be eventually spliced by means of copper sleeves when the 
line is constructed, 

4. The cable must be pulled through a non-zorroding grease bath before 
being reeled, to prevent the chafing of the cable against itself in shipment. 
Paraffin is suggested. 

The strength of the cable must be such that it can be pulled up to a 
bin. sag on a 225ft. span. (To be strung with a 15in. to 24in. sag on the 
actual line). In accepting the cable, seven samples will be tested from 
various portions of the shipment and five must stand a 5in. sag, while 
two will be allowed to break at this sag. 25 samples of individual 
strands will be taken from the shipment and given a twisting test, twisted 
six times on and off its own diameter. In such a test the strands must 
show absolute uniformity of material and drawing. The surface of these 
individual strands must present a good lustre and be free from seams, 
drawing nicks and slivers. 

5. Bids are solicited on this cable, manufacturers to specify weight and 
price per foot. 

The writer lays great stress on the old twisting test, as it is found 
to be an extremely good gauge of uniformity of the product. It is 
not considered advisable to have a wire of 70,000lb., 50,0001b., 
30, 000lb., 65,000lb., 40, 000lb. per square inch ultimate strength 
at various points along its length. It is more advisable to have it 
uniformly from 45,000 to 50, 000lb. The twisting test determines 
this, and in a rough way the tensile strength. 

Tests on the seven-strand Anaheim cable and the three-strand 
telephone cable showed an ultimate strength of 59,500lb. per square 
inch, corresponding to a oin. sag of 225ft. An actual span was 


ad e ease : 


Fic, 2.—STEEL-PonE CoNsrrvcrioN ror 300rT. 


Span. 


used for the test and remarkably uniform results were obtained, the 
cable breaking at just 5in. sag each time. At 5hin. sag the cable 
had stretched llin. in 225ft., and had a permanent set of 4:6in. 
Subsequent cables have broken uniformly at 63, 250lb. per square inch. 

After all, the important factor of this work is, has the engineer 
“done for a dollar what any fool can do for two? " which brings 
us up to a consideration of comparative costs. At the time when 
this matter was first being discussed, 5} miles of 30,000-volt line 
was built from Mentone to the new Mill Creek No. 3 power house. 
The ground was excecdingly rocky, which made the cost of digging 
holes from $1.50 to $3.30 each, and the cost of stringing and hauling 
very great, with two three-phase circuits of No. 4 wire, and 125ft. 
and 120ft. spans. A saving of 16 per cent. could have been effected by 
225ft. medium-span construction with cables, and the line would have 
been safer, because the wires would have been 45in. apart instead 
of 86in. With No. 6 the saving would have been 21 per cent., while 
with No. 3 wire, which is about the practical limit of this kind of 
work, a saving of 11 per cent. would have been obtained. 

There is now being constructed 94 miles or more of medium-span 
line in Lytle Creck, near San Bernardino, directly in the path of the 
severe north winds, of the 40ft., wood pole, 225ft.-span construction, 
with deep-grove double porcelain insulators on 10,000 volts. Half 
of it is to be strung with No. 5 and half with No. 6 cables, and a 
saving of 244 and 264 per cent. will be effected. This is a single- 
circuit line prepared for drawing in another one eventually. In 
single-circuit lines, where wire is a smaller percentage of cost, the 
greatest percentage of saving by the longer spans is secured. 

The company is now building 14 miles of line from Los Angeles 
to Inglewood to connect the old United Electric Gas and Power 
Co.'s beach town, 38 miles, 17,800-volt transmission system, which 
the Edison Electric Co. has lately acquired, with the 30,000-volt 
Edison system. This is composed of six No. 4 seven-strand copper 
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power wires (see Fig. 2) strung on a new special porcelain insulator 
and the three-strand telephone cable mentioned above. 30,000 
volts will be impressed on the line. The 40ft. poles are of steel 
and placed 300ft. apart. The cross arms are of wood because of 
the danger of birds burning wires off by grounding, but special iron 
pins have been designed, and all pins are to be grounded together 
by a fine wire underneath the cross arm to prevent burning of the 
wooden parts. The soil is mostly sand, and a cylinder of cement, 
5ft. deep, is used to set the poles in. Even then the cost is only 
$48 per mile more than a wood-pole line with 125ft. spans, 
because wood poles would have to be taller than 40ft. If, however, 
45ft. wood poles and 225ft. spans had been used, the cost would 
mean an advantage of 20 per cent. over an ordinary 125ft. span 
cedar pole line. 
The cost of a 40ft. tripartite pole make by the Franklin Rolling 
Mill, of Franklin, Pa., in this steel construction, is about $85 f.o.b. 
Los Angeles, as against $9 for & 45ft. cedar pole, so that the above 
figures are rather surprising. The excess cost of the 300ft. 


span steel line over the 225ft. span wood line is what the com- 


pany pays in first cost to prevent depreciation. The advan- 
tage is gained that, should the line ever be changed or moved, 
the poles would be as good as new for a new place. Ordinarily, in 
such cases, even though the poles are not rotted badly, they are not 
worth placing again without sawing off. This principle, which is 
oiten lost sight of, is especially applicable to city distributing 
systems. It will be observed that this construction is especially 
advisable on lines with small wires—i.e., telegrapb, telephone and 
power lines of Nos. 3, 4, 5 and 6 wire. The percentage saving on 
single-circuit lines is especially great, and the percentage saving 1s 
greater the greater the cost of poles and digging holes, and particu- 
larly where the poles mnst be hauled a great distance and when the 
company must provide tents and eating facilities along the line in 
building. On high.voltage lines, where the insulators cost con- 
siderably, the saving is very patent. 

Perhaps the principal mechanical, and therefore ultimate mone- 
tary, advantage in medium or long-span work is the greatly reduced 
trouble with insulators and pins and burning-off of poles, and, in 
fact, all the troubles which lines are heir to, by making the parts 
fewer and each better, which, by the way, greatly reduces the neces. 
sity for double-pole lines. In other words, make good porcelain 
eggs and make them larger and stronger than are usually laid, put 
them in one good strong basket, and watch the basket, and it will 
not cost so much to watch the basket, either, as it usually does. It will 
often be found, especially in this Western country, that, by building 
a line quickly, not only is money saved in construction, but revenue 
and profit is more quickly obtained or lost power more promply 
eliminated. Medium-span wood pole lines are built in 60 per cent. 
of the time usually employed on short-span lines, 


Medium span construction would seem advisable also for long- $. 


distance telephone and telegraph work in certain sections, and 
where it is presupposed that a first-class line of long life, and of no 
trouble while it lives, is the more economical one in the end. 

Only in rare instances does the 15in. to 20in. sag instead of Sin. 

make any difference in the height of poles. Private telephone lines 
should be at least 5ft. below the lowest power cross-arm, and at 
least 8ft. above the tallest trees, which usually dictates the height 
of poles. These methods may become important in case a double- 
pole Jine is considered advisable where small amounts of power are 
transmitted at high pressure or small distances. The question of 
the preservation of poles from decay is of some importance in this 
discussion. Granting that a good, cheap, practical method of pre- 
serving poles at from 75c. to $1 per pole can be found —and we 
are making rapid progress in this direction — the saving by using 
this medium.span construction is greater than cited above, and 
entirely removes the question of the greater weakening of the line 
by the decaying of poles in the longer-span construction. 
. In conclusion, it may be said that by effecting a saving of from 
10 to 30 per cent. in lines ordinarily costing from $700 to $1,700 
per mile, and having from three to 12 of the smaller sizes of wire, 
a slight advance has been made in the art in the field of light con- 
struction, where the the cost of poles, freight and haulage is great, 
especially as they are better and safer lines than are ordinarily 
built with more cost; or, stating 1t another way, they are as cheap 
as the cheapest allowable lines and twice as safe and free from 
trouble and danger. 


North of England Institute of Mining and Mechanical 
Engineers. —The annual meeting of this Association will take 
place from September 17th—23rd, the heud-quarters being 
Newcastle-on-Tyne. Among the works to which visits will be 
paid are the Carville and Neptune Bank power stations of the 
Newcastle-on-Tyne Electric Supply Co., the Manors power 
station of the Newcastle Corporation, and the North-Eastern 
Railway electrified lines. 


CORRESPONDENCE. 


SUBMARINE TELEPHONE CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Your leader on “Submarine Telephone Cables” in 
The Electrician of September 2nd is somewhat sceptical as to 
the advantages of the new types of telephone cables. Their 
most important properties aro paper insulation under lead and 
the covering of the copper conductor with a closed helix of 
fine iron wire. As to the first point, it seems you are in 
favour of it, with the reservation that it be doubtful if sucha 
cable can stand deep sea pressure. It is a misunderstanding 
of the sentence quoted from my Paper that I was generally 
against paper-insulated cables for this purpose, as this sen- 
tence relates only to the question of impregnated-paper r. gutta- 
percha cables. On the contrary, we adopted air-space cables 
with paper later than the one with impregnated paper. As 
our cables were to bo laid in shallow water, we did not make 
experiments as to their behaviour in great. depths. 

On the second point you say that “it is really doubtful 
whether the advantages gained [by the iron coating] are 
sufficient to outweigh the disadvantage of increasing the 
diameter of the core and thereby increasing the capacity, weight 
and cost of the cable." Of course, that is a most important point, 
but thorough attention was given to it. Before the first cable 
was ordered for construction, several tests were made on trial 
cables with and without iron, in order to determin» whether 
the iron was advantageous or not. I do not think it necessary 
to publish the results of these tests, as tho advantages can 
readily be seen from some figures which are contained in your 
abstract of my Paper on p. 789. 

The Danish-Swedish cable contains over a copper strand of 
2:4mm. diameter an iron coating of 0-2mm. wire, which gives 
a conductor of 2:8mm. diameter, which is surrounded by gutta- 
percha to a diameter of 82mm. Taking the copper strand 
without iron and insulating it to the same diameter, which 
means a little increased weight of gutta percha, the capacities 
of the two cables would be in the proportion 
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Thė supposed cable without iron would, therefore, have à 
capacity of 0:153mífd. per kilometre against 0:1745míd. of 
the cable Dj, It would have a greater resistance aud a 
greater capacity per unit length than the English-Belgian 
cable, which is already inferior to the existing cable Diy 
The same would be the case with the air-space cables, but ! 
think it is not necessary to go into further details. The curves 
in Fig. 6 show that the increased capacity was more than 
balanced by the increased inductance, as the damping per 
unit length of these new cables is considerably lower than 
that of any cable manufactured hitherto. But I accentuated 
in my Paper that this beneficial effect was only available on 
heavy conductors, with great copper section and low resistance, 
as in conductors of great resistance the resistance component 
of the impedance is no longer great enough compared wit 
the resistance component. 

It may be mentioned that before the cables were ordered 
for manufacture, all their properties were well established 
within certain limits, so that no risk was run as to their full 
success. The contractors guaranteed directly a certain upper 
limit of damping constant for 1,000 periods, and in the case of 
the Heligoland cable even specified details, such as the maxt 
mum increase of working resistance at this frequency. So it 
can be claimed that the success of these cables is not a result 
of a good chance, but of the thorough investigation of the 
behaviour of their various clectrical qualities. 

You have two other doubts against the new cables— 
increased weight and cost. Of course, these two items are 
not to be neglected in working out a new type of cable, but 
they are of a less serious importance than the electrical 
properties of the cable. If a cable is wanted in a trunk line 
of a given distance, this defines the maximum damping constant 
per unit length of the cable in order to get a good commercial 
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speech over the whole line. A cable whose damping constant 
is higher than the calculated figure is not practicable for that 
line, since it would give only a poor communication. If it is 
impossible with the means at hand to build a cable with a 
sufficiently low damping constant, this fact is 5 
against the construction of a well-working line. eight and 
cost can only be prohibitive when they are so excessively 
great that neither safe laying nor an economical maintenance 
would be possible. The far higher price of copper was in 
earlier days of telephony no reason against the introduction of 
copper wires instead of iron wires when this was necessary for 
progress. But now neither the weights nor the cost of the 
cables described exceed to an extraordinary degree the weight 
and cost of the cables of the old type, although they are much 
better in their electrical properties. The following table repre- 
sents in rough figures weight in kilogrammes and cost in marks 


per metre for the most modern cable of the old type, the 


English- Belgian cable, and two of the newer cables, those to 
Borkum and to Heligoland :— 


able. 


Weight Cost. 
English- Belgian 12 6:78 
PROM i29) EA EYE 6:8 4°78 
Heligoland ............ 8:5 6:38 


These figures include all expenses for the completely-laid 
cables. As shown in Fig. 6 of the abstract, the Borkum cable 
has a damping constant, which from 400 up to 1,400 periods 
is nearly one-half of that of the English-Belgian cable. The 
Borkum eable has four conductors, just as the other cable. 
Weight and price being lower, and the qualities being better, 
the new form can be claimed superior. 

The Heligoland cable contains, as described, only two tele- 
phone conductors and two smaller conductors for telegraph 
purposes. It is difficult to compare it with the English- 
Belgian cable. As here an extraordinarily low damping con- 
stant has been attained, one can scarcely say that weight and 
price are too high even for a two-core cable. I should add 
that the new cables had to bear extra costs for laboratory 
work and trials for the novelty of their construction, while the 
gutta-percha cables could be manufactured on well-known lines. 

Having shown, as I think, that the new cables are successful, 
not only from the merely scientific, but also from the technical 
and commercial point of view, I should like to say some few 
words on the proposal in your article of a single conductor 
cable. Before the first German-Atlantic cable was ordered, 
Messrs. Felten and Guilleaume made for test purposes different 
types of single-core cables, the self-induction of which was 
measured. I referred to these tests in Elektrotechnische Zeit- 
schrift, 1899, p. 842. For convenience, I tried at first to 
measure with frequencies up to 450, and found on one cable 
the following figures for 1km. :— 


Periods. Working resistance. | Self-induction. 
231 1:390 0-000788 
814 1:476 0-000630 
450 1:480 0:000498 


The copper resistance, as measured by continuous current, was 
only 0:548 ohm, and the self-induction at low frequencies, 
measured on similar cable, was nearly 0:00262 henry. The 
cable contained some iron wires stranded with the copper 
wires of the conductor. One cannot say that these were guilty 
of multiplying up to nearly threefold the working resistance 
and diminishing the self-induction to a fraction of its original 
value, since in the new cables, which contain more iron, even 
at higher periods no effect of such magnitude is shown. It 
must be the losses by eddy currents generated in the armour- 
ing wires which cause this effect. It is impossible to eliminate 
these effects in a single-core cable. Such a cable must show 
at high frequencies an elevated resistance and diminished self- 
induction, and the result is poor transmission. 

I said in my Paper that a damping constant of 0 006 per 
kilometre is near the limit which can be attained by the 
methods described. I am in accordance with your article in 
accentuating the great importance of working out a good 


mechanical form of an inductance coil which has a sufficiently 
high time-constant and is adapted to be inserted into a cable 
and to pass with it at practical speeds through the cable 
machinery. It is very difficult to satisfy all these conditions, 
but only with such coils is it possible that cables should be 
constructed with damping constants equal to those of aerial 
lines with heavy conductors. But there remains a broad field 
for cables, for which no lower damping constants than those 
of the cables described are necessary. In my opinion it is 
doubtful whether for such purposes a Pupin coil cable can be 
manufactured and laid at lower cost than an equally good 
cable with continuously distributed self-induction.— Yours, &c., 


Berlin, Sept. 7. Dr. F. BREIsIG. 


WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 

_ Sir: The writer recently received a letter from Count Arco, 
of the Slaby-Arco Company, with reference to a note published 
by this company in a recent issue of The Electrician, taking 
exception to some statements made therein. As Couut Arco 
has given publicity to this letter (The Electrician, August 5th), 
it will be sufficient if I subjoin a copy of my reply. While I 
feel that the statements were in the main justified, it is only 
proper to acknowledge the fact that Count Arco and his 
associates have donc a great deal of most excellent experimental 
work, and that the members of the National Electric Signalling 
Co. have the highest respect not only for their scientific work, 
but for their honourable methods of doing business. 

With reference to the statement made in the postscript we 
feel strongly that Prof. Braun is absolutely and entirely with- 
out justification in attempting to claim that his patent specify- 
ing the use of a condenser (on the ground that sufficiently 
long waves cannot be obtained from radiating conductors, and 
stating that radiating conductors to be used in conjunction 
with the condensers ‘should be as long as possible ") discloses 
the method of using a radiating conductor and a local con- 
denser circuit tuned to the same frequency. Whatever else 
Prof. Braun's patent means it certainly means that the con- 
denser circuit should have a much longer natural period than 
that of the antenna, and we consider his attempt to take credit 
for the invention of a local circuit and an antenne tuned to 
each other, to be quite reprehensible. Moreover, Braun was 
not the first to use a condenser in an untuned circuit in shunt 
to a spark-gap, as Tietz had disclosed this previous to Braun. 
As was pointed out in a communication published in your issue 
of June 3rd, the authorship of which Mr. de Forest subse- 
quently repudiated, Prof. Braun never made any mention of 
this combination, which now forms a feature of all successful 
wireless systems, until several years after December 15, 1899, 
the date of application of our patent. I. may say that this 
date is confirmed by affidavits in the U.S. Patent Office by 
Prof. Kintner, of the Western University of Pennsylvania, to 
the effect that he witnessed and assisted in the use of this com- 
bination by the writer at a date earlier than September, 1899. 

With reference to Count Arco's remarks on sharp tuning, I 
would say that the ability to cut out interfering stations 
whose wave frequencies differ only 5 per cent. from that of 
the station whose messages it is desired to receive is a quite 
creditable performance, and two or three years ago would 
doubtless have been considered very good. Since then, how- 
ever, matters have progressed very considerably. In this con- 
nection I would mention the fact that the commercial stations 
which we are now installing work entirely by means of throw- 
ing slightly in and out of tune, and that it is quite possible to 
operate these stations by changing the tune by an amount 
considerably less than 1 per cent. This will be readily under- 
stood, by anyone who has had practical experience, from the 
following measurements made on the amount of interference 
at our New York station caused by the Navy station at the 
Brooklyn Navy Yard, less than 5 miles away, as follows :— 


The following measurements were made at our New York station, 
having an antenne 135ft. high, during a period when the Navy Yard was 
employing a very powerful sending system, using, we understand, approxi- 
mately 5 m.r. With aerial disconnected from ground so that the antenne 
consisted only of the short wire running from the ground plate to the 
table in the station, a height of approximately 3ft. only, and with no 
capacity on the upper side of the receiver, messages from the Navy Yard 
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could be read with the current in receiving instrument shunted to half 


its value. 

With the antenne connected, no measurements were made with an 
untuned antenne. 

With the old style of tuning--i.c., tuned antenne and tuned secondary 
—the messages could be plainly read when the indicating receiver was 
shunted to one 650th of its value— i.e., to less than one-sixth of 1 per cent. 

With the new style of tuning, which has now been used at these 
stations for nearly a year, it was impossible to obtain any effect whatever 
from the Navy stations. In other words, what we call the new style of 
tuning cuts down the interference to certainly less than the one 2,000th 
part of what it is when the usual tuned antenne and tuned secondary 
circuit are used. 


Yours, &c., 
REGINALD A. FESSENDEN. 
Washington, D.C., August 18, 1904. 


[Copy.] 
Count Arco, Washington, D.C., August 11, 1904. 
Gesellschaft fiir Drahtlose Telegraphie, 
Lindenstrasse 8, Berlin, S. W., Germany. 

Dear Sir: Yours of July 29th received. I have examined the article 
you refer to, and have come to the conclusion that your criticism of it is 
justified. I am, therefore, writing to the London Electrician and correct- 
ing some of the statements made in the original article. 'This conclusion 
is not made as a result of your statement that if your request is not com- 
plied with tbe arrangement for long-distance tests will be cancelled, as we 
expect to have one of our own staticns operating over a distance of 
approximately 1,700km. within two months. We make the correction 
because we think you are justified to a certain extent in your criticism. 

With best regards, I am, 
Yours very sincerely, 
REGINALD A. FESSENDEN. 

P.S.—You will note tbat in my communication to The Electrician 
I refer to Mr. Braun’s claim for a combination of a local tuned circuit with 
a tuned vertical. I regret that I must take exception to Mr. Braun's 
claim for having had anything to do with the invention of this combina- 
tion, but trust you will appreciate the fact that I believe I have good 
reasons for my opinion. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Dartford District Council require a resident electrical engineer to 
take charge of their electricity supply undertaking. Commencing 
salary £250 per annum. Applications to the clerk (Mr. W. Kay), 
Council offices, Dartford, Kent, by Oct. 6. See also advertisement. 


Heston and Isleworth Urban District Council: require a chief 
assistant engineer with experience in running a central station on 
low-tension three-wire system. Also aclerk. Further particulars 
in an advertisement. Applications to the clerk, Mr. H. J. Baker, 
by Sept. 24. 

Messrs. Vickers, Sons & Maxim require a thoroughly qualified 
travelling representative for the sale of continuous and alternating- 
current generators, motors, &c. Applications to electrical depart- 
ment, River Don Works, Sheffield. See advertisement. 


A wiring inspector is wanted by the Durban (Natal) Municipality 
chiefly for testing, inspecting and reporting upon house wiring. 
Salary £800 per annum. Applications to the agents of the Cor. 
poration (Messrs. Webster, Steel & Co.), 5, East India-avenue, 
Leadenhall-street, London, E.C., by Sept. 26. See also advertisement, 


An experienced electrical engineer, with thorough knowledge of 
mechanical engineering, is required for Durban as manager of the 
electrical department of Messrs. Rogers Jenkins, agents of the 
A.E.G. Electrical Co. of South Africa (Ltd.). Applications to 
A.E.G. Electrical Co. of South Africa (Ltd.)., 125, Charing Cross- 
road, London, W.C. See also advertisement. 


Messrs. W. H. Allen, Son & Co., Bedford, require a shorthand 
writer and typist for the correspondence department of their 
works. Applications to the secretary. See advertisement. 


Applications are invited for the position of lecturer and demon- 
strator in electrical engineering at the school of engineering, 
electricity and technical science, Canterbury College, University of 
New Zealand. Salary £300 per annum, with saloon passage to 
New Zealand. Particulars of qualifications and forins of appli- 
cation from the Agent-General for New Zealand, 13, Victoria- 
street, London, S.W., to whom applications by Oct. 19. See also 
advertisement. 


There isa vacancy for the Postmaster-Generalship of the British 
Central Africa Protectorate, which carries a salary of £325 per 
annum, rising by increments of £20 to £425. Candidates (not less 
than 30 nor more than 40 years of age) must have had experience 
of both postal and telegraph duties. Tree passage to and from the 
Protectorate is given. Candidates, who must be in the British postal 
and telegraph service, must send in their applications through their 
superior officers by 27th inst. 


A lecturer and demonstrator in physics is required at University 
College, Nottingham. Commencing salary £130, rising to £180 per 
annum. Applications (on forms to be supplied by the Registrar) by 
Sept. 20. 

A demonstrator and assistant lecturer in electrical engineering is 
required in October at the Heriot Watt College, Edinburgh. Salary 
£150 per annum. Applications to Principal by 24th inst. 

An assistantship in the Metrological Division of the Physics 
Department of the National Physical Laboratory is vacant. Salary 
£200 per annum. Applications to the director (Dr. R. T. Glaze- 
brook, M.A., F.R.S.), Teddington, Middlesex, by Oct. 1. 


The Council of Durham College of Science invite applications for 
the Principalship. Salary £1,000 per annum. Applications to 
Secretary by Sept. 30. 


An assistant lecturer and demonstrator is required at the Northern 
Polytechnic, Holloway, London, for physics and electrical engineer. 
ing. Salary £150. Applications by Sept. 28. 

A science lecturer is wanted at Oldbury Technical School. 
Applications to Mr. H. A. Anderson. 

An instructor in civil and mechanical engineering is required for 
the Technical College, Colombo. Salary Rs.4,200. Applications to 
the private secretary, Colonial Office, London, S.W. 


Mr. T. Medcalf, chief clerk of the electricity department, has been 
appointed tramways traffic superintendent at Swindon, in addition 
to his present position, at an additional salary of £30 per annum. 


Mr. P. E. Hale, of Blackburn, has been appointed engineer-in- 
charge at Southport electricity works. 

Mr. Frank Lord has been appointed chief instructor in mathe- 
matics at Northampton Institute, Clerkenwell, London. Mr. Lord 
is a graduate of Victoria University, with honours in mathematics 
and engineering, and was recently a student under Profs. Horace 
Lamb and Osborne Reynolds. 


Mr. A. J. Makower, of the alternating-current designing depart- 
ment of the British Thomson-Houston Co., Rugby, has been 
appointed to the post of head of the electrical engineering depart- 
ment of the South-Western Polytechnic, Chelsea. 


Croydon Education committee on Monday appointed the following 
teachers for the ensuing session :— 

For the Central Polytechnic.— Electrical engineering: Messrs. G. F. 
Mansbridge, E. C. Price, J. H. Robinson and W. Claypoole. Mechanical 
engineering: Messrs. R. H. Cabena and G. B. Morgan. Chemistry: 
Messrs. 8. Field and J. E. A. Adcock. For the South Norwood branch.— 
Electricity and magnetism: Mr. W. Jacobs. 

Mr. J. R. Myers, of Ilford, has been appointed station superin- 
tendent at the Ilford Council electricity works. 


EDUCATIONAL NOTICES. 

University of Glasgow.—The next session begins on Oct. 13, 
and continues to the end of March. After that date the students 
enter engineering works or offices for the six summer months, 
returning to the University for the next winter session. Particulars 
of classes and regulations for the degree of B.Sc. in engineering 
may be obtained from the syllabus, which will be supplied on appli- 
cation. The new James Watt engineering laboratories for students 
in civil, mechanical, electrical and mining engineering are in ful 
working order, and are thoroughly equipped for experiment and 
research in most branches of engineering. 

University of Liverpool.— The session 1904-5 commences on 
Oct. 8. The courses of study in the faculty of engineering leading 
to the ordinary B.E. degree or the certificate in engineering are 80 
arranged as to afford a general scientific training for those intend- 
ing to become engineers or to enter any allied profession. There 1s 
an honours course for students who desire to specialise in some 
branch of the profession and opportunities are afforded for post 
graduate work and research. Prospectuses from the Registrar. 
Included in the staff of professors and lecturers are Mr. A. Bromley 
Holmes (whois associate professor in municipal electrical engineering) 
and Mr. J. A. Brodie (associate professor in municipal engineering). 

Victoria University of Manchester.—Special equipment, in. 
cluding experimental electric furnaces, is provided in the physical 
laboratories for instruction and research in electro-chemistry and 
electro-metallurgy. Particulars from the Registrar. 

University College, Bristol. There are courses here for civil, 
mechanical, mining and electrical engineers, architects and sur- 
veyors. Special facilities are offered in the way of college scholar- 
ships and engineering works scholarships, favourable arrangements 
being made with firms in or near Bristol for practical training to be 
obtained in works concurrently with the college course. A diploma 
is awarded to students who pass the qualifying examination. Appli- 
cations for vacancies in October should be made to the registrar and 
secretary, Mr. James Rafter. 

Durham College of Science (Newcastle-on-Tyne).—Courses 
are provided at this college for students proceeding to the degrees 
in Science, and special facilities are offered for the study of agri- 
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culture, chemistry, mining, engineering and naval architecture. 
Matriculation and exhibition examinations begin Sept. 26, and 
lectures Oct. 4. Prospectuses from the secretary. 


Birkbeck College, London.—The new session begins on Monday, 
Oct. 3. There are day and evening classes and systematic courses 
of instruction (lectures and laboratory) for the degrees of Science 
and Engineering of the University of London. Further information 
can be obtained from the Principal. 


Sir John Cass Technical Institute (London).— The new session 
begins on Sept. 26. There are advanced classes in chemistry, 
metallurgy, physies and mathematics. Facilities are afforded for 
special and advanced practical work in well.equipped laboratories, 
both in the afternoon and evening. Courses of instruction will be 
given in glass blowing during the session by Mr. A, C. Cossor. 
The Institute is readily accessible, being adjacent to Fenchurch- 
street, Liverpool.street, Broad-street, and Metropolitan Railway 
stations. Particulars from the Institute or by letter to the Principal 
(Mr. Charles A. Kohn, M.Sc., Ph.D., F. I. C.) 


Northampton Institute.—Full day courses in the theory and 
practice of mechanical, electrical and horologieal engineering will 
commence on Oct. 8. Entrance examination, Sept. 28 and 29. The 
eourses for mechanical and electrical engineering include periods 
spent in commercial workshops and extend over four years. 
Students also prepare for the degree of B.Sc. in engineering at the 
University of London. Particulars as to fees, &c., can be obtained 
at the Institute, St. John Street-road, London, E.C., or on applica- 
tion to the principal (Dr. R. Mullineux Walmsley). The evening 
technical classes in all branches of electrical and mechanical engi- 
neering commence Sept 26. "There are well equipped laboratories 
for all kinds of electrical testing. 

Borough Polytechnic Institute, Londop, 8.B.—The 1904.5 
session commences on Oct. 3. There are evening classes (lectures 
and laboratory work) in inorganic and organic chemistry, electro- 
chemistry, electricity and magnetism and electrical and magnetic 
measurements. Prospectuses from the Principal (Mr. C. T. Millis). 
The course in electrical and magnetic measurements is intended for 
electrical engineers, instrument makers and others engaged in elec- 
trical work. See also an advertisement. 

South-Western Polytechnic, Chelsea.— We have received copies 
of (a) the calendar and prospectus for the session 1904-5 of the day 
college for men and women, (b) the prospectus of evening classes 
and (c) the prospectus of the day school for boys and girls at this 
Polytechnic. The day college is intended for students above 16 and 
the courses of study are suited for technological and university pur- 
poses. There are courses of study, extending over three years, in 
mechanical engineering, electrical engineering, mathematics and 
physics, chemistry, &c. The entrance examination commences on 
Monday next, September 19. Students of the college are either 
matriculated or occasional, the former being those admitted to a 
course of study of 10 to 30 hours a week. The laboratories of the 
electrical department have been recently improved and enlarged 
and are capable of accommodating 100 students at one time. There 
is also a workshop fitted with light electrically-driven tools. The 
evening classes commence 26th inst. and the day classes on Oct. 3. 
Copies of the prospectuses from the Polytechnic, Manresa-road, 
Chelsea, S.W. 


Hackney Technical Institute.— The session commences on 
Monday, Sept. 19. There are special courses and laboratory work 
in electrical engineering, including electrical measurements, dynamo 
and motor design and telephony. Prospectus from the secretary, 
Dalston-lane, London, N.E. 

Belfast Municipal Technical Institute.—The 1904-5 session 
commenced on Monday, and the lecturer on physics and electrical 
engineering (Mr. R. Stanley, B.A., A. M. I. E. E.) delivered an inter- 
esting preliminary lecture on the 5th inst. on ‘ Electrical Engi- 
neering as a Profession.” 

Electrical Standardising, Testing and Training Institution. 
—Mr. W. R. Cooper, M.A., B.Sc., M.I.E.E., will commence on 
Monday, Sept. 19, a course of lectures to the senior students of this 
Institution upon “ Secondary Cells." 


L. C. O. School of Photo-Engraving, &c.— We have received a 
prospectus of the 10th session (1904-5) of the London County 
Council School of Photo-Engraving and Lithography, which is 
established at 6, Bolt-court, Fleet-street, London, E.C. The course 
of practical instruction given at this school appeals exclusively to 
craftsmen in every branch of photo-mechanical, photographic, 
designing, illustrative, engraving and printing branches of industry. 
There is now so much illustrative work carried out in connection 
with the ‘decorative side of electric lighting illumination that, 
assuming the school to embrace such sections of work, the instruc- 
tion obtainable here so cheaply should have interest for some of our 
readers. 


Aberystwgth.—The Council have invited the Aberystwyth & 
Chiswick Electricity Supply Co. end the local gas company to 
tender for public lighting for three, five, seven or ten years. 


Aberdeep.—'The annual report of the city electrical engineer and 
manager (Mr. J. Alex. Bell) and the accounts of the electricity 
department for the year ended July 31 have been issued. An 
abstract of the accounts appeared in our issue of 2nd inst. 

In his report, Mr. Bell states that during the year 183 additional con- 
sumers were connected to the mains, making the total 1,342. Inthe same 
period 106 motors of an aggregate of 559 i.e. were connected, 51 being 
hired out by the Corporation, The total motor connections are 408, 
representing 1,719 n.p. The units sold for motive power during 1903-4 
were 888,570, compared with 275,038 and 137,486 in 1902-3 and 1901-2 
respectively. Electrical heating has increased by an equivalent of 2,498 c.p. 
lamps, and 72 private arc lamps have been added, making the total 422. 
Eight public arc lamps have been coupled up, making a total (including 
the harbour) of 289. The total number of connections on the mains for 
lighting, heating, cooking and motors (but not including traction) repre- 
sents an equivalent of 154,000 8 c.p. lamps. Since June 18 the Aberdeen 
Suburban Tramways Co. has been & consumer. Extension of mains has 
given an additional frontage of supply of 2:84 miles. Two 23kw. sets 
and four boilers have been disposed of by sale from the Cotton-street 
works during the year, leaving the capacity of the Cotton-street station 
at 714kw. and of Dee Village 2,100kw. A 1,200 H.P. set is on order for 
Dee Village, and will be delivered during September. The total costs per 
unit sold were 1:07d. per unit, compared with 1:25d. in 1903. The load- 
factor worked out at 19°42 per cent. against 17:4 last year. Mr. Bell 
recommends that the charges for electric energy be reduced, after the 
first hour's maximum demand, from 24d. to 2d. per unit for private light- 
ing and from 2d. to 14d. for publie lighting. (These recommendations 
have been approved by the Corporation.) Mr. Bell also advised that the 
two serviceable generating sets (390kw. and 180kw. sets) be removed from 
Cotton-street to Dee Village works, that condensing plant be obtained for 
the two sets, and that the capacity of the cooling water tank for con- 
densing be increased by the addition of a further tier of plates, The total 
estimated cost of the alterations and additions is put at £1,870. 

Argentina.—The “ Review of the River Plate" states that the 
proposal to take a concession for the acquisition and conversion to 
electric traction of all the tramways in Rosario, to which we referred 
in a recent issue, was made by the Cia. Alemana Transatlantica de 
Electricidad (Buenos Ayres), in co-operation with Messrs. Dick, 
Kerr & Co. of London. A concession of 99 years is asked for. 

Electricity works are being erected in the town of Rio Cuarto. 


Aspull.—The Board of Trade have deferred for 12 months the 
question of revoking the electric lighting order obtained in 1901. 

Barnsley.—The following scale of salaries has been fixed for 
officials of the electricity department :— 

Chief assistant, first year, £150; second year, £160; third year, £170. 
Shift engineers, first year, 35s. Mains superintendent, first year, 30s. 
per week; gecond year, 35s. ; fourth year, 40s. Improveis, first year, no 
salary ; second year, 20s. per week; third year, 30s. 

Barrow.—107 tradesmen, who are consumers of electric current, 
recently petitioned the Electricity committee for a reduction in the 
price from 6d. per unit to 44d., the figure charged to other private 
consumers. The committee cannot see their way to make a reduc- 
tion as the system of charging for electricity has been based on 
the principle of charging each consumer on actual coat of supply, 
and that this cost is much greater in the case of shops than for 
private houses." 

Batley.—The Council have decided to reduce the price of current 
for lighting, after the first hour's maximum demand per day, from 
8d. to 2d. per unit, flat rate of 44d. is provided for places of worship. 

Battersea (London).— The Council decided on Wednesday, on 
the recommendation of the Lighting committee, to increase the 
charge for the supply of electric energy to the 356 electric lamps for 
street lighting from £16 to £18 per lamp per annum. Application 
has been made to London County Council for & loan of £11.850 for 
electric lighting extensions. 

Berwick.—The Council have decided to adopt side instead of 
centre posts for their street electric lighting. 

Brentwood —Though the Council will not apply for a provisional 
order, the clerk has been instructed to secure protective clauses 
should application be made by a company. 

Bury (Lancs.) — The Tottington section of the electric tramways 
is to be officially inspected to-day (Friday). 

Caerleon.— The South Wales Electrical Distribution Co. has 
informed the Council that they cannot supply electricity in the 
district except in bulk, and recommend the Council to obtain & 
provisional order to enable them to act as distributors. 

Carnarvon.—The Council have decidel to enter into an agree- 
ment with the National Electrie Construction Co. for the wiring of 
premises in the district on the hire-purchase system. 

Consumers will have the option of having their premises wired and 
supplied with fittings and lamps ready for connection to the mains at a 
rental of 44d. per lamp per quarter (lamp to mean incandescent lamp of 
any Standard candle-power up to 32 candles), provided they agree to use 
the installation for one year certain, but after the expiry of one year 
tio have the right to determine the arrangement by three months' 
notice. The consumer could purchase his installation at any time at 
original cost plus 20 per cent. and less 24 per cent. per annum 
for depreciation. Should the Council take over the undertaking, 


| they would have the option of purchasing all installations at cost 
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price. e., 158. per lamp, plus 10 per cent. and less 24 per cent. 
per annum for depreciation. If the Council did not exercise their option 
of purchasing the installations they would pay to the company for all 
unpurchased installations a rental of 41d. per lamp per quarter (in 
respect of each installation) for such period as may be required to com- 
plete 25 years from the date of each installation, and on the expiry of 
this period the installation would become the property of the Corporation. 
All applications for wiring on the hire purchase system, together with a 
statement of the prime cost of each installation, are to be submitted to 
the Council, and all “free” wired installations not purchased by con- 
sumers must be in a satisfactory working condition when the electricity 
undertaking is taken over by the Council. 


Caversham.—The Council will apply for a provisional electric 
lighting order. 


Ceylon.—In a report just issued on the mineralogical survey of 
Ceylon, commenced in 1903 under the direction of Prof. Dunstan, 
it is announced that already two discoveries of practical importance 
and scientific interest have been made. In the province of Sabara. 
gamuwa a mineral has been found to exist in small black cubical 
erystals which on analysis was found to be oxide of thorium to the 
extent of more than 75 per cent. It is proposed to call this mineral 
thorianite. It is radio-active, and is expected to prove an important 
source of radium or radio-active earths and will probably furnish 
helium. Another mineral found in the same district has been 
identified as thorite, and consists chiefly of thorium silicate. 

The rubber industry of Ceylon is making great strides. About 
45, 000lb. were exported in 1903, the quality being reported as of the 
first class. Much attention is being given to rubber planting both 
in the wet and dry zones. Estimates of the future possibilities of 
the rubber industry are of a very sanguine character, and anticipate 
annual shipments of rubber to the extent of from 1,500,0001b. to 
2,000,0001b. It is pointed out that the opportunities for investing 
capital in this industry are very promising. 

39 miles of additional overhead telegraph lines were erected in 
1903 for the postal telegraph service and 54 miles for the railway 
service. The telephone system added 46 miles of over-head lines, and 
the inereased number of calls was equal to 48 per cent. over 1902. 

In the Governor's report on Ceylon for 1903 the following para- 
graph occurs :— 

An important event was the appointment of a consulting electrical 
engineer to advise the Government and the Colombo Municipality in all 
electrical questions. With the continuously-increasing use of electricity, 
not only for telegraphs and telephones, but also for tramways, light- 
ing, and power supply, it has become important that the Govern- 
ment should have an expert officer available for purposes both of 
advice and supervision. The officer selected by the consulting electrical 
engineers to the Crown Agents arrived in May, 1903, and has already 
been able to afford both Government and the Municipality valuable 
assistance. As regards the former, his work consists in advising Govern- 
ment and local bodies on all undertakings involving the use of electricity, 
in enforcing the rules for protection of person and property under the 
Electricity Ordinance and in supervising the plans and estimates and 
general work of the electrical branch of the Government factory. His 
chief municipal duties are to advise the Council as to the regulations for 
electric lighting and power, to conduct the necessary electric tests from 
time to time in connection with such regulations and to advise upon any 
proposed electrical installation. 


Cheriton (Kent). The Board of Trade have revoked the Cheriton 
provisional electric lighting order, 1899. 


Olydebank.— The Electric Lighting committee have received 
from the Clyde Valley Electrical Power Co. an inquiry whether the 
Council would take a supply of electricity for public lighting, 
and explaining that, as the alternating current at 50 cycles will be 
more suitable for the district, the company are prepared to bear the 
expense of altering the wiring in the municipal buildings. 

The committee decided to adhere to the direct-current system, as 
stipulated in the agreement with the company, but to allow a rotary 
transformer to be placed within the municipal buildings alongside the 
present dynamos, provided the company take over the dynamos at a 
valuation. The company’s suggestion to introduce concentric wires was 
agreed to, provided the company undertake to have the alterations, &c., 
made by Feb. 15 next. 

Companies Struck off Register.—The following have been 
removed from the register of joint stock companies :- 

Colwyn Bay Elec. Light & Power Co. | Hedges, McKrell & Taylor. 
Elec. Maintenance & Accessories | Italian Elec. Light & Power Co. 

Synd. | Leeds, Wakefield, Dewsbury & Dis- 
Electrical Navigation Protection Co. trict Elec. Tramways. 

Fermoy & District Electricity Co. Pollard Elec. Engineering Co. 
Fleet & District Electricity Co. | Tramway Trolley Co. 

Conway.—The Council propose to apply for a provisional electric 
lighting order, and negotiations have been opened with the North 
Wales Power & Traction Co. for supply of electricity in bulk. 

Dalkeith.—The Town Council on Monday decided to seal the 
agreement with Crompton & Co. and the Electric Supply Corpora- 
tion for the erection and equipment of electricity works. 

Devonport. The question of extending the electricity generating 
plant in order to keep up with the continually increasing demand 


for current for lighting and power was discussed by the Electric 
Power committee on Friday, when it was pointed out that the need 
for extension was urgent. The chairman (Mr. H. Banbury) and 
the borough electrical engineer (Mr. J. W. Spark) were deputed to 
inspect a number of engines and report to the committee, with a 
view to one being purchased and laid down in time to augment the 
supply for the coming winter The extensions are said to involve 
an expenditure of several thousand pounds. : ' 


Durham.—The Corporation have decided to oppose the applica- 
tion of the British Electric Traction Co. to the Board of Trade to 
prolong the time limited for the completion of the light railways 
authorised by the Durham & District Light Railways Order, 1901, 
until Oct. 4, 1905, unless the company undertake to carry out the 
work in a specified period, and to pay an indemnity for all time 
occupied in excess. 


East Barnet. In a report on electricity supply recently pre- 
pared by the consulting engineer (Mr. F. J. Warden-Stevens) it is 
stated that a fair demand for electricity is likely to arise, and the 
Council are advised to undertake the distribution of electricity in 
the district. At the outset distributors would be laid in the eom- 
pulsory area and in the principal thoroughfares of the other portions 
of the district. "ur M- 


East Ham.—On Wednesday the Council were advised by the 
electrical engineer (Mr. W. C. Ullmann) that the delivery and fixing 
of the new machinery was progressing satisfactorily. 

The accounts of the electricity department for the year ended March 31 
show total income £18,415. 6s. 3d., including £7,490. 193, 7d. from 
private consumers, £3,518. 16s. 10d. for public lighting, and £6,873. 8s. 2d, 
from current supplied to the tramways department. The annual expenses 
were £9,901. 19s. 3d., leaving gross profit, £8,583. 7s., to meet interest 
(£1,998. 18s. 4d.) and instalment of principal repaid (£1,511. 6s. 1d.) 
and also interest on temporary loans (£36,320), amounting to £1,362, 
and proportion of interest and sinking fund on loan for purchase of site 
(£25. 2a. 3d.), making in all £4,897. 6s. 8d. for capital charges. 
£2,542. 6s, 4d. was set aside for repayment of capital pending permanent 
borrowings, and £235. 1s. 1d. as reserve for renewals, leaving a net profit 
of £908. 12s. 1d. The capital outlay ut end of year was £97,153. 19s. 11d., 
an increase of £9,678. 6s. 1d. The works costs were 1 02d. per unit sold, 
compared with 1:19d. in 1902-3; the total costs being 1:33d., compared 
with 1:50d. The equivalent of 33,847 8 c.p. lamps was connected, against 
22,957; 1,774,163 units were sold (private supply 457,210, public lighting 
396,257, and traction 920,696), against 1,264,666. The units sold per 
8 c.p. lamp were 30, against 33:5 ; the maximum load on the feeders was 
880kw., against 690kw.; and the load-factor was 25:78 against 20°92 per 
cent. The average price obtained was 4·12d. for private supply, 2 18d. 
for public lighting, and 1 75d. for tramways. The charge for publie 
lighting is £18 per are lamp per annum, and for incandescents (32 c.p. 
each) £4. 6s. 3d. 

The traffic and other receipts of the tramways for the year to March 31 
amounted to £35,299. 7s. 5d. Operating costs were £24,262 (excluding 
£950 set aside to meet liability in respect of accidents, &c., pending 
settlement of claims), leaving gross profit £11,039. Interest came to 
£4,856, and principal repayment to £2,385, leaving £2,898, or 2:5 per 
cent. on the average capital outlay, compared with 19 per cent. in 
1902-3. There are 11 miles 3 furlongs of single track in operation. 
807,002 car-miles were run, and 12,950,269 passengers were carried, an 
average of 16:04 passengers per car-mile. The traffic revenue per car- 
mile was 10-20d. (0:63d. per passenger); operating cost per car-mile 7 Ad. 
(0:45d. per passenger); 1:14 units were used per car-mile. Of the surplus 
£950 was set aside for legal expenses, £976 for repayment of capital 
pending permanent borrowing, £380 placed to reserve and rene 
account, and £592 to repayment of initial expenses account. 


Electric Lighting of the Pyx Chapel. The work of wiring and 
fitting up the old Pyx chapel in Westminster Abbey is now completed. 


Farthing Tram Farez.— Douglas (Isle of Man) Corporation have 
decided to issue coupons on the Corporation tramears at 3d. per 
dozen for school children during certain hours of the day. 


Fulham (London).— The architect so the Board of Guardians is 
preparing a scheme for a complete electric bell system in the 
Nurses' Home. 


Glasgow. A cross-connecting tramway route from Stobeross 
Ferry (Finnieston) to Keppochhill-road was opened for traffe on 
Wednesday. 


Golborne.—The Council have received a notification from the 
Lancashire Electric Power Co. of intention to apply for a provisional 
electric lighting order, but have themselves decided to apply for an 
order. 


Govan.— Application has been made for sanction to borrow 
£47,000 for extensions of the electricity supply undertaking up to 
end of financial year 1906-7. 

Hackney (London).—The Finance committee have approved 
estimates for £2,121 for substituting electric street lighting for gas 
in three thoroughfares, 

 Halifax.—Sowerby District Council have decided, in eonsidera- 
tion of Halifax Corporation extending their tramways from Sowerby 
Bridge to Stiles (Sowerby) to undertake, so far as they legally ean, 
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to indemnify the Corporation for five years from payment of any 
district rate levied by the District Council in relation to the exten- 
sion, and to assist the Corporation at their expense in obtaining an 
insertion in any bill which the Corporation may promote of such 
clauses as may be necessary for the carrying out of the agreement. 


Heckmondwike.—The borough electrical engineer (Mr. G. H. 
Carter) has withdrawn his resignation in consequence of the 
Council’s offer to increase his salary from £200 to £250, on con- 
dition that he continues in the Council's service two years. 


Hitchin.— Messrs. Crompton & Co. have taken over the Council's 
electric lighting order. 


Holyhead.—The inauguration of electricity supply will take place 
to-day (Friday). 


Hospital and Asylum Lighting.— The authorities of the Eastern 
Counties Asylum for Idiots have decided to adopt electric lighting, 
and a contract has been entered into with Colchester Corporation 
for the supply of current. 

Lanchester Joint Hospital Board have asked Bowes & Partners 
to tender for the electric lighting of the Tanfield Isolation Hospital. 

At the Leeds Corporation's new fever hospitals, which have been 
erected at a cost of £200,000 on the Marston Hall estate, an 
independent electric generating plant has been put down. 


Hove District Electricity Supply.—Portslade, Southwick, and 
New Shoreham Councils have decided to take supply of electricity 
from the Hove Electric Lighting Co. 


India.—It is stated that the Cauvery Falls power transmission 
scheme has proved highly successful, as on the first year’s working 
the net profits were 31:86 per cent., and it is calculated that in five 
years the total cost of the plant (6,500 R. P.) - just over £500,000 
sterling—will he more than recouped, while the probable net profit 
for the first nine years is put at £750,000. 

Proposals are under consideration for electric lighting and tram- 
ways in Mysore and Bangalore. 

Darjeeling Municipality have recently been granted a licence 
under the Indian Electricity Act, 1903. This is only a formal pro- 
cedure, as electricity supply has been available in this district for 
gome years past. 

The Indian Government have, it is stated, sanctioned an expendi- 
ture of 50,000 rupees for the purchase of electric transporters for 
use at Shalimar. 


Kearsley.— Negotiations are proceeding between the Council and 
Messrs. Foote & Milne in regard to the erection and working of an 
electricity generating station. Mr. G. V. Fowler has given notice 
of intention to apply for a provisional order for the district. 


Lancashire Electric Power Co.—The generating station for this 
company at Radcliffe is rapidly approaching completion, and nego. 
tiations are progressing for the supply of energy in bulk to Rawten- 
stall, Bacup, Haslingden, Swinton and Pendlebury and other local 
authorities. The supply of energy in bulk to collieries promises to 
be a feature in the working of the company. 


Leicester. — The Aylestone tram route has been officially inspected 
and opened for traffic. 


Leigh (Lancs.).—The Council are applying for sanction to a loan 
of £16,115 for extensions of the electricity undertaking. 


Liverpool.— On the presentation of the Tramway committec's 
minutes at the Corporation meeting on Wednesday, 

Mr. WaLKER moved an instruction to the committee to introduce a 
universal ld. fare forthwith. An ameudment was moved in favour of 
' having a Id. fare in 4d. stages." 

The Chairman of the committee (Sir CHARLES PETRIE) said that tram- 
ways were not going to relieve overcrowding. At present the committee 
carried the public 24 miles for 1d., which was not surpassed by any town 
in the kingdom. He reminded the Council at the last meeting tbat 
£800,000 of the expenditure was practically watered stock. Before long 
a great deal of money would have to be provided for depreciation. Some 
parts of the system were in a bad condition, and a great deal more money 
would have to be spent on equipment in future than in the past. 
Last year 113,015,738 passengers were carried, and the traffic receipts 
amounted to £524,321. If the universal ld. were adopted, nearly 
12,000,000 more passengers would have to be carried to bring up the 
receipts to that amount, and large additional expense would have to be 
incurred for extra cars, &c. Until the committee had a large reserve, it 
would be a plunge in the dark to adopt 1d. fares. 

After discussion the motion and amendment were withdrawn on the 
understanding that the committee would report upon the advisability of 1d. 
fares before 8 a.m. with the privilege of workmen taking return tickets. 

A motion by Mr. Utley that the committee be instructed to have five 
or 10 cars fitted with permanent tops, as an experiment, was carried. 


Lombardy (Italy).— Mr. Consul Towsey notifies that contracts 
are occasionally placed by the Mediterranean Railway Co. with 
manufacturing firms outside Italy for the various requirements of 
the company. Public calls for tenders are not issued, invites being 
confined to the manufacturers on the company’s list. British firms 
desirous of being added to this list should communicate with the 
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* Direzione Generale delle Strade Ferrate delle Mediterraneo," Milan. 
A similar course is followed by the Adriatic Railway Co., whose head- 
quarters are at Florence. Mr. Towsey considers the Italian market 
well worth cultivating by British manufacturers. A British Chamber 
of Commerce has recently been established at Genoa, Mr. A. O. 
Edwards being the delegate selected to represent Milan, the chief 
industrial centre of Italy. 

In the Lombardy district the cotton industry is rapidly develop- 
ing. At Dec. 81, 1900 (the latest date obtainable), electric power to 
the extent of 4,589 H.P. was in use in the 727 mills established at 
that date. l 

In connection with the International Exhibition which is to be 
held in 1906 at Milan (postponed from 1905), an important inter- 
national section has been added which is described as a Working 
Hall for Industrial Arts,’’ and includes the artistic manufactures 
of metals and woods, and the industrial arts generally. Applica- 
tions for space have to be sent in before May 81, 1905, and for the 
erection of detached exhibits, sales, &c., before Feb. 15, 1905. 
Machinery and other heavy exhibits have to reach the exhibition 
grounds by Dec. 1, 1905. 

The population of Milan at Dec. 31 last was 513,493, and the 
number of tickets issued by the City Tramways Co. during 1903 
reached 77,667,497. 


London County Council Tramways. Electric cars commenced 
running on Monday between Westminster and Tower Bridge, 
superseding horse cars on the whole length of Tower Bridge-road, 
which extends from the junction of New and Old Kent-roads to the 
Tower Bridge. 


Londonderry.—The inauguration of electricity supply for private 
lighting took place on Thursday last. 

The Corporation are promoting a bill for the extension of the 
borough boundaries, for additional electric lighting powers, &c. 


Lourenco Marques.—The progress made with the extensive new 
harbour works here includes the erection and working of electric 
cranes (of German manufacture) and Temperley transporters for 
handling cargo. The construction of an electric tramway under a 
concession secured by a British company has reached completion. 
The company owning this concession has also acquired the interests 
of the existing telephone companies. ! 

44 tons of ‘‘ telegraph material were imported in 1903, all from 
the United Kingdom. 


Lynn.— Sanction to a loan of £2,756, out of £2,834 applied for, 
has been obtained by the Council. 


Mexico.—In 1902 8 electric lighting apparatus and accessories 
were imported from the United Kingdom into Mexico to the value 
of £48,886, comparing with only £1,586 in the previous year and 
4571 in 1900-1. * | 

The electric lighting company which supplies current for lighting 
and power in Merida (Yucatan) is a German undertaking. 

The importanze of the Mexican markets to British manufacturers 
has often been stated, and in a report recently issued by Mr. Consul 
Leay, judicious advertising in Mexican journals is recommended as 
a means of pushing British-made goods. It is pointed out that the 
American trade journals are sent broadcast throughout Mexico by 
the manufacturers of that country. Mr. Leay further recommends 
that correspondence where possible should be conducted in Spanish 
and values expressed in gold dollars (5 — £1 sterling). Mr. Leay's 
report is interesting reading, and is published price 3d., post free 4d. 

It may be added that the Mexican Government are about to 
establish an Information Department in London. 


Montrose (N.B.)— Mr. A. Cameron will move at the next meet- 
ing of the Council that the question of the purchase of the 
Angus Electric Light & Power Co.'s undertaking be considered by a 
committee. 


Nagasaki (Japan).—In the imports from the United Kingdom 
for 1908 into Nagasaki are included electrical machinery and motors 
£3,589 and submarine cables and underground telegraph wires £22,257. 


Natal.—A bil has passed the Natal Legislature authorising the 
Corporation of Pietermaritzburg to contract a loan of £150,000 on 
account of electricity supply and £50,000 for tramway extensions. 


Newcastle-on-Tyne.—Mr. A. E. Le Rossignol has resigned his 
position of engineer and manager of the Corporation tramways. 


Newport.—On Tuesday the Tramways committee recommended 
that Mr. G. H. Winsor, tramways traffic inspector, be asked to 
resign and be paid three months' salary from date of resignation. 

Mr. HuxT objected to the recommendation, and asked why, if Mr. 
Winsor was in the wrong, they proposed to give him three months’ salary ? 

Ald. Morpey contended that it was most improper for Mr. Winsor to 
make complaints about the cars, &c., to members of the committee before 
pointing out the alleged faults to the borough electrical engineer and 
tramways manager (Mr. H. Collings Bishop). 

Ald. GoLpsworTHY said when two officials could not work together, and 
the work of the Corporation suffered, it was time for one to go. 

Ald. GREENLAND said the fact was that Mr. Winsor, who was manager 


of the tramways when they were worked by horses, thougnt he was 
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capable of managing the whole concern now the service had been con- 
verted to electric traction. Mr. Bishop was an expert electrical engineer, 
and yet Mr. Winsor went over his head and made complaints to the 
committee, 

The Chairman of the Tramways committee (Mr. W. H. Brown) said 
that if the recommendation was not accepted the committee would not be 
further responsible for the tramway undertaking. The reason why the 
committee recommended that Mr. Winsor should be paid three months’ 
salary was because his dismissal was not due to incompetence. 

By 18 votes to 11 the committee’s recommendation was adopted. 

Messrs. Cordes (Dos Works), Ltd., who require electrical 
energy for power (estimated at 1,400,000 units per annum), have 
asked the Electricity committee for special terms, but the com- 
mittee are unable to entertain the offer at less than the scale rate 
for power. 


Ormskirk.—An unsuccessful attempt was made at the meeting 
of the Council on Wednesday to rescind a former resolution to 
enter into an agreement with the National Electric Construction Co. 
for the erection and maintenance of electricity works. 


Paignton.—The Council have asked Mr. J. Enright to advise 
them as to the selection of a site for an electricity generating station. 


Paisley.—The Council decided on Tuesday to increas2 the salary 
of the burgh electrical engineer (Mr. C. F. Parkinson) to £40) per 
annum. 


Paraguay.—Senor J. Lapido, of Monte Video, is seeking an 
electric lighting concession for Asuncion. 


Pembroke (Dablin).—-The Local Government Board have de- 
clined to extend the period allowed for the repayment of the loan 
(£25,000) sanctioned for extending the electric lighting undertaking 
from 27 to 37 years, and a deputation has been appointed to wait on 
the Board to urge them to grant an extension of the period in 
similar manner to the recent case of Dublin Corporation. 


Perth.—A mecting of the Tramway Reconstruction committee 
was held on Thursday last week to consider the report of the con- 
sulting engineers (Messrs. Kincaid, Waller, Manville & Dawson) on 
the tenders recently submitted for the reconstruction and electrical 
equipment of the tramways. No decision was arrived at by the 
committee. 


Pontypridd.—The Council have decided to appoint a resident 
electrical engineer. 


Poplar (London). Last week the Electricity committee reported 
upon the dismissal of an employé at the electricity works, and 
recommended that the question be discharged. 

Ald. SUMNER moved, as an amendment, that the man be reinstated. 

Ald. WRTrE said he did not think they would uphold their dignity by 
reinstating the man. 

The amendment was lost by 22 votes to 15. 

Councillor Lanssury then moved that the report be referred back, with 
instructions that on the man apologising other work be found for him. 

On being put to the vote this amendment was garried. 


Portpatrick (N.B.)—The formal inauguration of electricity supply 
took place on Monday. 


Portsmouth.—On the recommendation of the Electric Lighting 
committee the salary of the engineer and manager of the electricity 
department (Mr. W. S. Foale) has been increased from £325 to £ 1CO. 


Presentation.— Mr. Wm. A. Brown, distributing engineer of St. 
Pancras, was presented by his colleagues, on Friday evening last, 
with an onk spirit cabinet on the occasion of his marriage. 


Pudsey (Yorks.) —An inquiry was held here on Tuesday into the 
application of the Council for sanction to borrow £5,000 for electric 
lighting. 

It was explained that electricity in bulk would be supplied by the 
Yorkshire Electric Power Co., and the Council would distribute. £3,000 
is to be spent on cables, &c., leaving £2,000 for extensions. The com- 
pany's generating station is at Thornhill, near Dewsbury, between 8 and 
9 miles distant, and the company is to join their mains up to the Pudsey 
transforming station at their own cost. Judging from the applications 
for current, the Corporation calculate that they can make the under. 
taking a paying concern. Evidence was given by the town clerk (Mr. B. 
Dulton), by the consulting electrical engineer (Mr. T. S. Watney), by the 
mayor (Ald. M. Walker), by the chairman of the Electric Lighting com- 
mittee (Councillor Vickers), &c. There was no opposition. 


Reading.—The Corporation have instituted & system of parcel 
delivery in connection with their tramway department. 


Bhyl.—-In forwarding sanction to borrow £2,610 for electric 
lighting extensions the Local Government Board state that before 
sanctioning any further loans they will require a detailed statement 
as to how the amount previously sanctioned has been expended. 


Saffron Walden.—An inquiry was held here last week into the 
RD MON of the Council to borrow £9,950 for electricity supply 
works. 

The town clerk (Mr. W. Adams) stated that an arrangement had been 
made with Messrs. Foote & Milne for erecting and running the works for 
14 years, when the undertaking would be transferred to the Council. 


THE ELECTRICIAN, SEPTEMBER 16, 1904, 


— —MM — 4 


St. Anne's-on-the-Sea.— The electrical engineer (Mr. J. H. 
Clothier) reports that 175,030 units were sold in the first half of the 
current year, compared with 104,489 in the corresponding period 
last year. At July 31 there were 268 consumers, against 194 12 
months previously. 

School Lighting.—The lighting of Byron-road school, Gillingham, 
by electricity in lieu of gas has been referred to the Sctiool Manage. 
ment committee for consideration. 


Southwark (London).—The Council decided on Wednesday to 
advertise fora chief engineer and manager of their electric light 
undertaking at a salary of £300, rising by annual increments of 
£20 to £400. 

In the course of the discussion on the subject, Councillor CueLL moved 
that the matter be referred back for farther consideration, and argued 
that they did not want an electrical engineer to manage the concern, but 
a commercial man who would go out and canvass for customers, whilst 
a mechanical man should manage the electric light station. 

Ald. Bovp warmly supported the suggestion of Councillor Chell. They 
did not want an electrical engineer, he said, with a lot of letters after his 
name, but a good business man to manage the concern outside the 
station, and a smart mecbanical engineer to manage the station itself. 
Properly speaking, he ssid, there was no such thing as an electrical 
engineer. Any person of ordinary intelligence could read up in a month 
all that an electrical engineer knew. There was nothing in it. It was 
all a lot of theory. What they wanted was a good mechanic to supervise 
the station. 

Councillor ATTENBOROUGH said he did not think it was any good for the 
Council to issue advertisements for a qualified electrical engineer. The 
Council had treated the late chief of their electric lighting department 
(Mr. Blaikie) so disgracefully that no member of the Institution of 
Electrical Engineers would be likely to apply for the post. 

Councillor HILL advised the representatives of St. George's, Christ- 
church, and St. Saviour’s, in which parishes the Newington electric 
lighting order does not run, not to take any part in the voting, but to 
leave Newington to ‘‘ stew in its own juice.” l 

Ultimately the committee’s rezommendation to advərtise for a chief 
engineer and manager was carried. 

Stockport.— Negotiations have been re-opened for the purchase 
by the Corporation of the lines of the Stockport and Hazel Grove 
Tramway Co. The company ask £24,000, and the Corporation 
have offered £23,500. 

Sanderland.—On the recommendation of the Tramways com- 
mittee, the Corporation decided on Wednesday to adopt top covers 
for the tramcars. The work is to be done by the tramway staff, 
and machinery is to be purchased for making the covers at a cost 
of £50. 

In reply to the mayor, the chairman of the Electricity committee 
(Ald. Bruce) said thatthe machinery which the committee were advertising 
for sale was not old or obsolete. It was only a small quantity, and was 
part of the original installation in the Dunning-street station. It was 
excellent plant for a small concern, but in a business as large 
as that of the Corporation it was scarcely worth standing room. If it were 
retained it would have to be changed over from 110 to 220 volts, but the 
committee hoped to sell it at no loss to the Corporation. 

It was agreed that for the purpose of meeting the increased demand 
for power at Messrs. Doxford’s shipyard, alterations and extensions 
of plant should be made at Hylton-road station at an estimated cost 
of £3,000. 

Swindon.— It has been decided to supply electric energy to the 
tramways at 21d. per unit until March next, when the charge vill 
be reconsidered. 

The electrical engineer (Mr. J. G. Griffin) is to report upon the 
advisability of providing additional tramears. 

On the recommendation of the electrical engineer it has been 
decided to allow local wiring contractors to hire out the Corpora: 
tion’s testing instruments at a charge of 2s. for the first hour and 
9d. per hour for every subsequent hour, subject to conditions to 
prepared by Mr. Griffin. 


Swinton and Pendlebury.—The chairman of the Tramways and 
Electricity committee (Mr. Pownall) announced at the meeting 9 
the Council on Monday that negotiations were proceeding with the 
Lancashire Electric Power Co. for the supply of electricity in bulk, 
and he hoped the district would soon have the advantage of elec- 
tricity supply. 

Telephonic Communication at the Dockyards.—It is stated 
that the Admiralty propose to establish telephonic communication 
at the various dockyards, the latter being also put into communes 
tion with the Admiralty. 

Tottington.—The Council will not oppose the application of - 
Lancashire Electric Power Co. for a provisional electric lighting 
order. 

Tramway Bye-Laws.—A modification of the draft bye-laws for 
regulating the Wakefield and district tramway traffic has been agre 
upon at a conference of representatives of Wakefield Co o 
the Wakefield and District Light Railways Co. and the ard 0 
Trade The amended bye- law as to excess passengers reads: due 

That during inclement weather, and on public holidays and such o 
times as the Council may specify, any number of passengers, not eren 
ing eight in excess of the number for whom sitting accommodation is pro 
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vided as aforesaid, may, with the express permission in each case of the 
conductor of the car, first obtained, stand in such part of the interior of 
such car as the said conductor may direct. 


Tramway Provisional Orders. The report of the Board of Trade 
as to their proceedings under the Tramways Act, 1870, during the 
1904 session states that 


The number of applications was 15, all except two being promoted by 
local authorities. ‘Twelve of the orders included power to construct new 
or extension tramways, the remaining three being to continue powers. (A 
full list of the applications for orders appeared in The Electrician for Jan 8 
last.) Theaggregate length of the proposed tramways was 6 miles 72chains 
of double line and 28 miles 30 chains of single line, and the estimated 
expenditure was £307,880. The Folkestone and Penarth applications 
were not proceeded with. Thirteen applications were granted by the Board, 
and the provisional orders made were included in two Confirmation Bills, 
which were introduced into the House of Lords on May 3. Inthe House 
of Lords the Altrincham and Calverley Orders in No. 1 bill were petitioned 
against by the Manchester South Junction and Altrincham Railway Co. 
and two frontagers, but opposition was removed by the insertion of agreed 
amendments. The following orders in No. 2 bill were petitioned against 
— viz. (1) Bishop Auckland, Shildon and Spennymoor Order by N.E. Hail- 
way Co.; (2) Dewsbury Order by G.N. Railway Co. and the Yorkshire 
Electric Power Co. ; and (3) Ossett Order by G.N. Railway Co. and York- 
shire Electric Power Co. The opposition of the N.E. Railway Co. to the 
Bishop Auckland, Shildon and Spennymoor Order and of the G.N. Rail- 
way Co. to the Dewsbury and Ossett Orders was unsuccessful. The 
petition of the Yorkshire Electric Power Co. against the Dewsbury and 
Ossett Orders resulted in their amendment by the Select Committee. In 
the House of Commons the Dewsbury and Ossett Orders in No. 2 bill 
were petitioned against by the G.N. Railway Co., but the opposition was 
withdrawn on the insertion of agreed amendments. No. 1 bill was 
unopposed. Both bills received Royal assent on Aug. 15. 


Tunbridge Wells. Early in 1904 Mr. Horace Boot, the Cor- 
poration consulting and resident engineer of Tunbridge Wells, 
prepared a report on the municipal electricity undertaking with special 
reference to the supervision of electric lamps. It is pointed out in 
the report that incandescent gas lighting has made some progress 
in the municipal area, and Mr. Boot suggests that ifthe Corporation 
will enable the electricity department to compete with the gas com- 
pany on the same terms this competition can easily be neutralised 
or overcome. The electricity works are equipped with a first-rate 
modern plant, efficient and economical in working, so that all that 
is required to overtake any loss occasioned by competition with 
incandescent gas is that the department should come into more inti- 
mate touch with consumers. To this purpose Mr. Boot recommends 
that particular attention should be given to the following points :— 

1. The supply and maintenance of consomers’ lamps. This is most 
important, and the advantages to be derived would be: (a) An efficient 
and satisfactory light, (b) the use of good and economical lamps, (c) 
advice with respect to economising or installing additional lamps, (d) the 
means by which a consumer can reduce his bill, (e) the undertaking will 
be in constant touch with consumers. 

2. The department should endeavour to obtain powers to wire property, 
particularly leasehold, as it is difficult to persuade leaseholders to spend 
their money on wiring houses or shops for the landlords’ benefit when 
they leave. 

8. Powers should be obtained to purchase electric motors, electric 
heating radiators and cooking 0 0 and to let same out on hire. 

4. Powers should also be sought for to extend the area of supply, as it 
would then tap districts where gas is more expensive than in Tunbridge 
Wells, 

The following particulars show the progress of the Tunbridge Wells 
undertaking :— Income from Units sold to 


Capital. private consumers. private consumers. 
1897 ...... £23,923 8 6 ...... 43,422 174,053 
1898 ...... 31,275 0 6 ...... 4,740 25s 194,763 
1899 37,817 18 7 ...... 591E gers 249,627 
1900 ...... 42,843 6 2 ...... 6,767 332,273 
1901 56,012 13 3 3 7,5922 374,220 
1902 ...... 65,934 10 1 ...... 8.91000 447,403 
1908 ..... . 71,465 170 „242 475,961 


Twickenham. — The Council will not consent to the erection by 
the Twickenham & Teddington Electric Supply Co. of a cooling 
tower at the electricity station, or enter into any agreement with 
reference thereto, unless the consent of the owner of the adjoining 
property is first obtained. 


Uruguay.— Electricity supply works are to be established at Fray 
Bentos. 


Valuation of Electricity Works.—A valuation appeal court for 
the burgh of Hawick was held on Monday, when the Urban Elec- 
tric Supply Co. appealed against the valuation of their premises at 
£1,316, and asked that it be reduced to £421. 

The Souicitor for the company said that this was a matter of consider- 
able importance to his clients because they had numerous stations, and 
probably might have more, in Scotland. He submitted that the wiring 
department was no part of the electrical plant, and he also desired that an 
average annual sum should be allowed for repairs instead of what was 
actually expended. 

The assessor (Mr. Scorr) said that the wiring department was part and 
parcel of the business. Their profit was stated at £2,142, which included 


the wiring account, and that account was in the same position, for instance, 
as a gas company whose balance-sheet included such items as sale of gas 
tar, lime, &c. 

After discussion, the assessor agreed provisionally to take out the 
wiring account on the estimated amount for repairs being taken out, and 
the basis of assessment fixed at five-twelfths on mains and seven-twelfths 
on works. The Court was adjourned sine die with a view to adjustment. 


Victoria Falls Electric Transporter.—Early last month the 
electric conveyor started running on the cableway over the 
Zambesi, which is to be used in connection with the construction of 
the permanent railway bridge. Theconveyor, which weighs 6 tons, 
is designed to carry a maximum load of 10 tons, and is operated by 
a 30 H.P. electric motor, which takes current from a bare copper 
conductor. The contractors for the erection of the cableway were 
the Cleveland Bridge & Engine Co., Darlington. 


Wandsworth ( Gondon).— The General Purposes committee have 
been authorised to engage an electrical enginecr to prepare speci- 
fications for wiring the Council House and for the ventilation of the 
chamber by electric fans. 


Willenhall.—The clerk has been instructed to serve notice on 
the Midland Electric Corpn. for Power Distribution, requesting 
them to lay down distributing mains for general electricity supply 
throughout the whole of thestreetsin the area of the Willenhall Urban 
District Council, and, if necessary, to enter into an agreement with 
the corporation for the supply of electricity for street lighting for 
three years. The clerk is, further, to serve notice upon the gas 
company to determine the present agreement as to public lighting. 


Wisbech.—An inquiry was held here last week into the appli- 
cation of the Council for permission to borrow £25,000 for electricity 
supply. 

Mr. Ellis Griffith, for the Corneil, gave an outline of the steps taken 
io establish electricity supply and technical details of the scheme were 
supplied by Mr. G. W. Spencer Hawes (Messrs. Robert Hammond & Son, 
consulting engineers). The scheme provided for the erection and main- 
tenance of works for 25 years by the National Electric Construction Co. 
Evidence in support of the application was given by the borough surveyor 
(Mr. A. H. Plowright), the manager and secretary of the National Electric 
Construction Co. (Mr. W. B. Cownie), the mayor of the borough (Mr. 
H. C. si iiir and the chairman of the Electric Lighting committee 
(Mr. Southwell). There was considerable opposition, all parties being 
legally represented. ö 


Wood Green (London).— The following letter has been received 
by the District Council from the Local Government Board relative to 
their recent application for sanction to an electric lighting loan : — 

I am directed by the Local Government Board to state that they have 
had under consideration the report made by their inspector, Mr. Hooper, 
after the inquiry held by him with reference to the application of the 
Urban District Council of Wood Green for sanction to borrow £43,200, 
since increased to £43,570. The Board have very carefully considered 
all the information placed before them by the District Council, and it 
appears to them, upon that information, to be extremely doubtful whether 
the echeme, if carried out, would be likely to prove a financial success. 
The evidence given as to the probable demand for current was of an 
unsatisfactory character, for it was first stated that the demand was 
estimated to be equivalent to 330 consumers at 60 8 c.p. lamps per house ; 
but when it was pointed out, and admitted by the engineer, that the 
number of lamps estimated for was far too high considering the class of 
property to be supplied, the estimate of the demand was altered to 660 
consumers at 30 8 c.p. lamps per house. It does not clearly appear in 
what manner either estimate has been arrived at. The Board consider 
that the District Council, before undertaking a scheme of the magnitude 
proposed, should obtain more reliable information as to the extent to 
which the electric light is likelyto be takenup. Moreover, theBoard are by 
no means convinced by the evidence submitted to them that the District 
Council are acting prudently and in the best interests of their district in 
proposing to erect a generating station for the supply of electricity, and 
they think that the whole question, including methods of supply, should 
be reconsidered by the District Council. NoEL KEnSsHAw. 

Wrexham.- Rhos Parish Council have decided to support the 
proposal to extend the electric tramways to Rhos, and a committee 
has been appointed to approach the Wrexham District Electric 
Tramways (Ltd.) to further the project. 

Yarmouth.—The question of constructing electric tramways 
from Southtown bridge through Gorleston, including the erection 
of a car shed and the purchase of 10 cars at an estimated cost of 
£46,762, is to be discussed by the Council on 30th inst. 

Negotiations with the National Telephone Co. as to placing the 
company’s lines underground are proceeding. 


York.— Negotiations for the purchase of the undertaking of the 
City of York Tramways Co. have been re-opened. 


Zante (Greece) —The electric lighting of this city was inaugu- 
rated last year, and owes its introduction to the Mayor of Zante. 
The station is, on the whole, working in a satisfactory manner. 

Sports.—An excellent programme has been prepared for the 
athletic sports of the Brush Athletic Club, which will take place 
to-morrow (Saturday) on the Rugby Football Ground, Meadow-lane, 
Loughborough, commencing at 2 p.m. Lady Vaux of Harrowden 
will present the prizes, which are numerous. A military band will 
perform a selection of music on the ground. 
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TRADE NOTES AND NOTICES. 
TENDBBS INVITED. 


Ilford District Council invite tenders for supply and erection of 
balancer and switchboard panel, reversible traction booster and 
switchboard panel. Specifications, &c., from the clerk, Mr. J. W. 
Benton, Town Hall, Ilford, after 19th inst. Further particulars 
from the electrical engineer (Mr. Arthur H. Shaw), electricity 
works, Ley-street, Ilford. Tenders (addressed to chairman of 
Council) by noon Oct. 4. See also advertisement. 


Edmonton District Council are desirous of entering into an 
arrangement with a company for the exercise of powers under 
their provisional order. Particulars and forms of tender of the clerk 
(Mr. W. F. Payne), Town Hall, Edmonton, to whom tenders by 
noon Sept. 27. 


Tenders are invited by the Postmaster-General until noon of 
Sept. 26 forthe supply of Swedish, Norwegian, Finland or Russian 
red fir telegraph poles. Forms of tender from the controller of 
stores (Mr. S. C. Hooley), Stores Department, G.P.O., 17-19, 
Bedford-street, London, W.C. 

Edinburgh District Lungcy Board require tenders by 28th inst. 
for wiring their existing and projected buildings at Bangour for 
lighting, telephones and bells. Particulars from the architect 
(Mr. H. J. Blanc), 25, Rutland-square, Edinburgh. 


Leyton District Council invite tenders for the electric wiring and 
fittings required at Newport-road School, Leyton. Tenders to be 
delivered at meeting of Education committee at 7 p.m. Sept. 23. 


Tynemouth Corporation invite tenders for a 600kw. steam 
dynamo. Tenders to the town clerk (Mr. Horatio A. Adamson) by 
first post Sept. 30. 

Aberdeen Tramways committee invite tenders for 20 top-deck 
car covers. Tenders to city electrical engineer (Mr. J. Alex. Bell), 
electricity works, Millburn-street, Aberdeen, by Sept. 27. 


Limerick Electric Lighting committee require tenders for cast- 
iron tank, electrically-driven pump, pipe valves, &c. Specifications, 
&c., after 17th inst. from the town clerk. 

Burton-on-Trent Corporation want tenders by noon of 22nd inst. 
for steam exhaust and circulating pipes, &c. 

Salford Electricity committee invite tenders (until Oct. 6) for 
paper-insulated cables. 

Hackney (London) Council invite tenders by 29th inst. for 55,000 
pairs of arc lamp carbons. 1 

Erith District Council invite tenders by noon of Oct. 3 for erection 
of car-sheds, workshops and offices. i 

The Secretary of State for India in Council invites tenders by 
2 p.m. 27th inst. for supply of rails and fishplatés, spikes and dogs 
and electric power and hand-power cranes. Particulars from 
Director-General of Stores, India Office, London, S.W. 


Tenders are invited by Shangha: Municipality for the construc- 
tion and working of 24 miles of electric tramways on the trolley 
system, double or single. Conditions of contract, plans, &c., may 
be seen on application to Messrs. J. Pook & Co., 63, Leadenhall- 
street, London, E.C. "Tenders by March 31 next. 

Tenders will be adjudicated on Oct. 12 for the construction and 
working of & system of public electric lighting for the town of 
Espinar (Segovia, Spain). Particulars and conditions are obtainuble 
of the Alcaldia Constitucional, Espinar. 


‘Tenders are required by Jan. 15 by the municipality of La Paz 
(Bolivia) for concession for electric lighting for 12 years. 


TENDERS RECEIVED AND AOOEPTED. 


The tender of Hughes & Stirling (the lowest received) has been 
accepted by Bootle Corporation for alteration of and additions to 
offices and stores at electricity works. The Electric Power and 
Lighting committee recommended the higher tender of a local firm 
(G. H. Woods & Son) for acceptance, but the recommendation was 
not adopted. 


Salford Council have accepted the following tenders :— 

Geo. Leek & Sons, iron castings; Heap & Co., wiring Pendleton Town 
Hall, &c., £19. 103.; Rock Bronze (Ltd.), trolley heads and trolley 
wheel globes. 

Hackney (London) Electric Lighting committee has placed an 
order for cables with the British Insulated & Helsby Cables (Ltd.) 
at £1,200. 

Hove Corporation have accepted the tender of the St. Helens 
Cable Co. for supply and laying of low-tension cables, conduits, 
boxes and meters at £7,113. 8s. 8d. 

Colchester Town Council; have accepted the tender of Davey, 
Paxman & Co. for the supply and erection of two boilers at 
£950. 10s. 

Ipswich Guardians received five tenders for wiring the Union 
offices, and that of Martin & Newby has been accepted. 


Plymouth Town Council have accepted the tender of W. J. Corse 
& Co. for wiring the Western Law Courts at £89. 10s. 


Southport Electrical committee have placed an order with James 
Proctor (Ltd.) for a mechanical stoker at £219. 


Dorking Council have accepted the tender of C. Lakin-Smith 
for wiring the baths. 


Belfast Corporation have accepted the tender of R. Laidlaw & 
Son for cast-iron spigot and socket pipes. 


Swindon Town Council have accepted the tenders of Dempster, 
Moore & Co. and Pollock & Macnab for tools for the tramcar depot. 


BUSINESS NOTICES. 


Messrs. Ed. Bennis & Co. (Ltd.) have removed to their new works 
at Little Hulton, Bolton, where all communications should be 
addressed. Messrs. Bennis' telegraphic address is Bennis Little 
Hulton,” telephone 13 Farnworth. The firm's London address 
remains at 28, Victoria-street, Westminster, S.W., telegrams 
“ Bennis London.” 


W. T. Henley's Telegraph Works Co. (Ltd.) have transferred their 
Argentine agency from the Cia. de Fabricantes Extrangeros to 
Messrs. Buxton, Cassini & Co., 454, Calle Cuyo, Buenos Ayres. 


Mr. F. S. Worsley, who. was about eight years with Messrs. 
Johnson & Phillips, and for the last 53 years head of the manufac- 
turing and technical branch of the Brockie- Pell Co. has joined the 
staff of Veritys Limited as manager of their arc lamp department. 
We understand that Messrs. Veritys have given Mr. Worsley com- 
plete control and the reorganisation of their arc lamp manufactures. 
This firm are putting on the market for the coming winter a new 
enclosed lamp for which simplicity and excellence of design is 
claimed. This lamp is for either alternating or continuous-current 
circuits. Messrs. Veritys are also supplying a twin-carbon enclosed 
lamp, which, like the other lamps above mentioned, are from 
Mr. Worsley’s design. . 


Messrs. William James and Wm. St. Just Clarke (trading as 
W. S. Clarke & Co.), electrical engineers and instrument makers, 
174, Pentonville-road, E.C,, and 16, Camden-road, N.W., London. 
have dissolved partnership. Debts received and paid by Mr. W. 
St. Just Clarke at 16, Camden-road. 


Messrs. G. F. Matthews and A. H. Spalton, electrical and 
mechanical engineers, 64 and 80, West-street, Sheftield, have dis- 
solved partnership. Debts of the mechanical department by Mr. 
Spalton and of the electrical department by Mr. Matthews. The 
entire undertaking will be continued by Mr. Matthews as Matthews 
& Spalton." , 


BANKRUPTCIES, LIQUIDATIONS, &c. 


At Leeds Bankruptcy Court on Tuesday, James William Hunter, 
8, Norwood-road, and Albert Clapham, 289, Kirkstall-road, trading 
at 101, Kirkstall-road, Leeds, as the Yorkshire Motor Car & Elec- 
trical Engineering Co., should have come up for public examination. 
Only Clapham appeared. Liabilities £3,415, deficiency £1,367. 14s. ad. 

Hunter has absconded, and Clapham alleges as the cause of failure his 
partner's conduct in disposing of goods and absconding with money and 
goods. Debtors commenced business in January, 1904. C.apham had 
no capital, and Hunter's capital seems to have consisted of a block of four 
houses at Bradford, the bank holding the deeds for an overdraft of £682. 
After a few months execution was put in. Ata meeting of creditors 8 
composition of 5s. was rejected, and it was resolved that debtors should 
be required to file their petition. The deficiency was explained by 
debts (£70.14s. 5d.), money and goods abstracted by Hunter ( £845. 19s. 1d.) 
and depreciated stock (£457). Examination adjourned. , 

Mr. W. H. Platts, 1, Oxford-row, Leeds, has been appointed 
trastee in the above failure. 


H. B. Binko, electrical engineer, 34, Leadenhall-street, London, 
E.C., has been adjudicated bankrupt. 


Electrical Stores for Sale.— Messrs. Horne & Co., 8, Delahay- 
street, Storey’s-gate, London, S.W., will sell by publie auction (by 
order of the Secretary of State for War) at the Royal Arsenal, 
Woolwich, on Sept. 22, at 11 a.m., a quantity of old and uns 
stores, including electrical stores, electric cable, gutta-percha, tools, 
metals, &c. Further particulars are given in an advertisement. 
Catalogues ‘at the War Office, Pall Mall, London, S.W.; at em 
Ordnance Office, the Tower, E.C., and at the Ordnance Office. Roya 
Arsenal, Woolwich. 

Plant for Sale.—Messra. Neil McLean & Co., 227, Main-street, 
Gorbals, Glasgow, have for sale some electric lighting plant, incu 
ing five Edison-Hopkinson, three Siemens, one Kapp and d 
Brush dynamos, and steam engines by Galloways, Marshall an 
other makers. See also advertisement. 

Mr. M. M. Henderson, 4, Stirling-street, Airdrie, N.B., hss 
electric lighting plant for sale. See advertisement. 
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Advertising Sheets. We referred in our last issue (p. 851) to 
an excellent example of illustrated work issued by the Electric 
Construction Co.. London and Wolverhampton. We have made a 
reduction from this large hanging sheet, which we print below. 
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This will do more to acquaint the trade with the artistic character 
of the company’s advertising sheet than much letterpress. 


A New Ammeter.— Messrs. Nalder Bros. & Thompson, 34, Queen- 
street, Cheapside, London, IL. C., have recently placed on the market 
a new cheap type of ammeter. Fig. 1 shows the general appearance 
of the instrument, which is constructed on the soft-iron principle. 
The makers inform us that special precautions have been taken to 
ensure that the instrument is thoroughly suitable for direct or 
alternating currents. and to guard against any errors due to varia- 
tion in periodicity or wave-form. The instrument is completely 
screened, and is fitted with a modified form of air damping, making 
it practically dead beat. Fig. 2 illustrates this damping arrange- 
ment. It is claimed that the square form of damping chamber has 
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the advantage that the top can at any time be removed and 
the instruinent inspected. 

New Editions.— Messrs. Charles Gritlin & Co. will publish in a 
few days the 6th edition of Prof. Jamieson's ‘‘ Manual on Applied 
Mechanics.” The 14th enlarged and revised edition of Prof. 


Jamieson's text book on “ Steam and Steam Engines," is also in 
the press. | 

Messrs. Harper & Bros. are publishing in a few days The 
Diseases of Electric Machinery " (1s. 6d. net) by Mr. C. Kinz- 
brunner, Manchester School of Technology. The book is designed 
to assist those who have charge of electric generators or motors. 

Testing Laboratory Fees.— We have received from the West- 
minster Electrical Testing Laboratory, York Mansion, York-street, 
Westminster, London, S.W., & revised scale of fees for testing all 
classes of lamps, accumulators, measuring instruments, safety 
devices, resistances, wires, alloys, insulating materials, machinery, 
plant and apparatus, &c., carbons, coal, oil and water, the inspection 
of installations, and other expert work for which the laboratory has 
been specially equipped with all necessary modern laboratory appa- 
ratus. Copies of the new scale of fees can be obtained on application. 

Catalogues, &c.— The Cambridge Scientific Instrument Co. 
have prepared for publication a comprehensive catalogue and 
textual description of electrical resistances, thermometers, thermo- 
electric thermometers, continuous-current temperature recorders, 
&c., under the title of ** Technical Thermometry." The pamphlet 
illustrates a large variety of apparatus manufactured by the com- 
pany, and is in reality a revised edition of a catalogue issued some 
time ago entitled “ The Measurement of Temperature by Electrical 
Means.” We are asked to state that the company will be pleased 
to send a copy of the pamphlet (No. 25) on request. 

Electric hoists, winches and capstans for direct or alternating 
currents are listed by the C. W. Hunt Co., Staten Island, U.S.A., 
and a number of special types of these machines are illustrated in 
a pamphlet to hand. 


A new list (B) of J.P. direct-current electric motors is issued by 
Messrs. Johnson & Phillips. These motors are built on a uniform 
plan from 4 H. p. up to 100 H. p. to the British standards issued by 
the Engineering Standards Committee. 


Switch fuses for pressures up to 500 volts are described, priced 
and illustrated in a sheet list issued by Ernest F. Moy (Ltd.), 
Camden Town, London, N.W. 


Exports of Electrical Apparatus and Material.—The follow. 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Sept. 7 to 13, with the 
ports of destination :— 

Africa—Alexandria, £155 ; Cape Town, £2,130 (including £2,113 tele- 
graph material); Delagoa Bay, £37; Durban, £2,429 (including £550 
telegraph material); East London, £15; Port Elizabeth, £60; Suez, 
£47 (telegraph material). Argentina—Buenos Ayres, £28. Australasia — 
Adelaide, £46 ; Melbourne, £216 ; Otago, 4175; Sydney, £484 (including 
£225 telegraph material); Wellington, £47. Belgium—Ostend, £180 
(including £100 telegraph material) Brazil, £135 (telegraph material) ; 
Burma—Rangoon, £12. Canada—Montreal, £60; Toronto, £540 Cey- 
lon—Colombo, 272 (including £50 telegraph material) Colombia— Santos. 
£98 (telegraph apparatus). Cuba, £226 (including £60 telegraph material). 
France—Rouen, £18. Germany—Hamburg, £35. Gibraltar, £510 (tele- 
graph wire). Holland—Amsterdam, £35 ; Rotterdam, £1,018 (including 
£1,000 telegraph cable). Hong Kong, £12. India—Bombay, £297 ; Cal- 
cutta, £505. Japan—Nagasaki, £1,470; Tokyo, £6,760; Yokohama, 
£912. Norway—Christiania, £19. Russia—Helsingfors, £47 (telegraph 
material); St. Petersburg, £150 (telegraph cable): Straits Settlements— 
Singapore, £8,450 (including £7,010 telegraph material) Sweden— 
Stockholm, £80 (telegraph wire). Total, £27,510 against £12,553 in the 
corresponding week last year (Sept. 9 to 15). 


PATENT RECORD. 


— ee 

The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by MASSRS. MEWBURN, ELLIS AND PRYOB, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 

APPLICATIONS FOR PATENTS. 

NorE.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is affized. 

Unless otherwise stated, the application is made in London. 


July 16, 1904. 
15,869 SigMENs BROTHERS & Co. (Siemens & Halske A.G., Germany). 
Electrically operating railway points.* 
15,872 G. ViARMÉ. Arc lampe. | 
15,874 H. RuPPERT. Electrical fire extinguisher.* 
15,879 A.E.G. Alternating-current metere. (Date applied for, July 17, 
1908, date of application in Germany.)* 


July, 18, 1904. 
15,932 M. Sommer. Incandescent lamps. 
15,942 Union ELRKTRICTrATS-GESLLSCHATr. Alternating- current elec- 
tricity meters. (Date applied for, July 18, 1903, date of applica- 
tion in Germany.)* 
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15,952 K. L. Bera. Electrode for accumulators. (Date applied for, July 
18, 1903, date of application in Sweden.)* 


July 19, 1904. 


15,981 M. G. BrownELL. Telephone directories.“ 
16,026 E. A. CAROLAN (G.E. Co., U. S.). Vapour electric apparatus. i 
July 20, 1904. 

16,038 B. BRANDER. Germany. Telephone system. 

16,059 T. W. S. Hurcuins. Manchester. Generation of electricity for 
electric lighting of trains. 

16,063 J. J. SMITH. Stockton-on-Tees. Electric safety fuses. 

16,108 B.T.-H. Co. (G.E. Co, U.S.). Alternating-current electric motore. 

16,109 B.T.-H. Co. (G.E. Co., U.S.). Reverse-current switches, 


16,110 B.T..H. Co. (G.E. C», U.S.). Electromagnetic mechanism. 

16,1115 L. CaLvERT and W. A. Snare. Treating incandescent lamp fila- 
menta to increase their density and also the density of the carbon 
deposited upon them during flashing. 

July 21, 1904. 

16,155 H. Curwen. Neweastle-on-Tyne. E-zonomising space over the 
third-rail. 

16,161 F. Tuomas. Electric candle nozzle. 

16,166 T. M. TRUMBLE and J. P. TRUMBLE. 

16,169 D. D. EssoN and A. CRUIKSHANK. 
and the like. 

16,171 J. T. McCoy. Prevention of injury by contact with “live ” rails. 

16,179 J. S. Peck and C L. G. Fortescue. Travsformere. (Date applied 
f.r, Aug. 8, 1903, date of application in U.S.)* 

16,205 A. ENDkLMANN and N. WaLLIx. Electric furnaces and the extrac- 
tion cf zinc by same. (Date applied for, July 23, 1903, date of 
application in Germany.)* 

16,210 E. pu Bois. Electric winding and switching mechanism. 

July 22, 1904. 

16,211 J. BOCK IE. Arc lamps. 

16,242 H. Beck. Germany. Electric lighte. (Date applied for, July 24, 
1903, date of application in Germany.) o 

16,256 and 16,257 E. WziNTRAUB. Systems of electrical distribution. 
(Date applied for, July 23, 1903, date of application in U.S.)* 

16,258 E. Weintrats. Transforming energy of electric currente. (Date 
applied for, July 23, 1903, date of application in U.S.)* 

16,260 B.T.-H. Co. (G.E. Co., U.S.). Electrical controllers. 

16,261 B.T.-H. Co. (G.E. Co., U.S.). Electrically heating liquids. 

16,267 F. W. GauNTLETT. Deposition of zinc or other metals by electricity. 

July 25, 1904. 

16,511 W. ANDREWS, F. ALLCOCK and W. Keywortu. Electric signalling 
for railways. 

16,512 L. H. WApTSR and J. A. Ewixd. Detection of electrical oscillations. 

16,524 S. G. VISKER and P. C. Kaz. Galvanic elements or batteries. 

16,526 W. McDoNaLD. Apparatus;for use in teaching telegraphic and 
other signalling by the Morse or similar codes. 

16,540 W. C. Lea. Electric couplings. 

16,546 I. B. BIN BAUM and F. G. BELL. Selective switches. 

July 25, 1€04. 

Automatic cutout switch. 

16,595 C. E. HuNTER. Combined switch and lamp-holder.* 

16,408 B.T.-H. Co., Warwick Macaingry Co., and F. SAMUBLSON. 
Electric circuit controllers especially applicable in governing 
elastic fluid turbines. 

16,409 and 16,410 B.T.-H. Co. (G.E. Co, U.S.). 
instruments. 

16,418 A. Rakv. Electric winding engines. 

16,422, 16,425 and 16,424 ELECTRIC Equipment & Securitigs (LTD) and 
C. Ruzicka. Resistances. 

16,425 ELECTRIC Equipment & Securities (LTD) and C. Ruzicka. 
Incandescent bodies. 

16,426 F. R. Butt and H. W. Cox. Contact breakera fer induction coils. 

16,447 J. Y. JOHNSON (Voigt & Haeffner Akt.-Ges., Ge: many). Switches 
fur use in pole changing. 


July 26, 1904. 
Scotland. Electric locomotive. 


Surface-contact systems. 
Mechanism actuated by radium 


16,595 E. J. JavaUx. 


Electric measur.ng 


16,461 D. L. CRAWFORD. 

16,479 G. W. Kuerzincgr. Telephone repeateis.“ 

16,485 J. Brockie. Arc lamps. ; 

16,489 Homsgr Lrp. and S. H. HaLromp. Controlling electric ignition 
currents of internal combustion engines. 

16,509 F. Drowns. Telephone directories. (Date applied for, Jan. 29, 
1904, date of application in U.S.)* 

16,529 M. CaLLOow. Compressed air-cooled rhecstats. 


July 27, 1904. 
16,578 R. WorTERs. Morse telegraph transmittere.“ 
16,579 R. A. GILI. Liverpool. Incandescent lam ps. 
16,581 M. BoucugT. Binding screws or terminals. 
Feb. 15, 1904, date of application in France.)* 
16,595 S. G. LEAcH and E. BERGTHEIL. Supporting devices for electric fans. 
16,601 G. LamsBert, Telephone central station systems. 
July 28, 1904. 
16,605 A. D. Jongs and Janpus Arc Lame & ELECIRIC Co. 
16,608 S. H. Heywocp. Manchester. 
machines. 
16,615 D. J. STEELE and C. KRATT. Glasgow. Electric time switches. 
16,619 G. W. SOMERVILLE. Accrington. Electric igoition apparatus for 
exploding gases in rotary or reciprocating engines. 
16,657 W. Ligpert. Method of forming electromagnetic coils. 
16,639 C. SurrH. Switches. 


16,648 ROpE Wuitwortu (Lrp.), J. V. Puch and H. L. HEATHCOTE. 
Electroplating. 


(Date applied fo', 


Arc lamps. 
Electrically operating typewriting 
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16,655 STOTHERT & Prrr(Lrp.) and W. Prrr. Starting switches. 

16,662 B. T.-H. Co. (G.E. Co., U. S.). Electric motor control systems. 

16,663 B. T.-H. Co. (G. E. Co., U.S.). Electric meters. 

16,664 B. T.-H. Co. (G. E. Co, U.S.). Starting resistances for electric 
motors. 

16,667 W. R. Ripines. Are lamps. 

16,675 J. PHILLIPS. Apparatus for trimming commutators, 


July 29, 1904. 

16,718 A. BERKSHIRE and P. B. WaLsH. Self. acting guide for trolley 
wheels. 

16,728 A. E. G. Compounding dynamo-electric machines for three-wire 
systeme. (Date applied for, July 31, 1903, date of application in 
Gerwany. )* 

16,729 B.T.-H. Co. (G.E. Co., U.S.). Contact shoes for electric vehicles, 

16,746 B. J. B. Mitts, (A. Pocheron, F. Cellery & Co., France.) Electric 

| automatic stop motion for lace machines. 

16,751 H. P. R. L. Ponsck& and G. A. WEDEKIND. Accumulators." 

16,758 C. O. Bastian. Electrolytic electricity meters. 

15,760 H. GERCKE. Device for balancing like poles. (Date applied for, 
July 51, 1903, date of application in Germauy.)* 

16,762 G. E. ScHMIDMER. Joining ends of telegraph wires and the like." 

16,764 J. Y. JouNsoN. (Voigt & Haeffner A.G., Germany.) Switches. 


July 30, 1904. 

16,789 F. Epwarps. Aston. Trolley wire cutout. 

16,801 G. H. Freeman and B. Pearce. Birmingham. 
inter-communication telephone. 

16,814 D. Perret. Electric installation for transmitting the time. (Date 
applied for, Aug. 11, 1903, date of application in Switzerland.)* 

16,815 J. Geyer. Germany. Armature-connection for motor electricity 
meters.* 

16,820 J. B. J. SuLLIN. Electric winding for clocks and other chrono- 
metrical instruments with or without clockwork.* 

16,837 J. Y. JouNsoN. (Hartmann & Braun A.G., Germany.) Connec- 
tions for electric conductors more especially intended for use 
with ‘‘earthed ” pipes. 

August 2, 1904. 

16,842 G. W. Owen. Lancashire. Convertible electric cable connecting 
box for twin and single-cored or wired waterproof cables. 

16,846 J. G. SrTATTER. Time element devices applicable to electric circuit 
breakera and other apparatus. 

16,855 G. TRIER Nottingham. Signalling for electric tramears and 
the like. 

16,871 C. R. UNDERHILL. Receiving telegraph instruments.“ 

16,875 F. CocHBANE. Chesbire. Indicating stopping places of electric 
cars by day and night. 

16,879 C. M. Hotmquist. Semi-reclining electric light bath. 

16,884 E. M. Ginpgrs. Birmingham. Safety cable and suspender for the 
transmission of electric currents. 

16,894 Sigmens BROTHERS & Co. and L. M. G. Ferretna. Electrically 
indicating the position of railway signals, points or other gear.“ 

16,910 A. F. SrooNER (Megretic Ore Separating Co. Proprietary (Ltd.), 
Victoria), Wet magnetic ore separatora. f 

16,952 E. Kramer. Electrmagnetic brakes for vehicles. (Date applied 

for, August 7, 1903, date of application in Germany.)“ 


August 3, 1904. | 
16,964 G. Hitt. Cheshire. Lighting and extinguishing gas by electricity. 
16,968 W. E. Cook. Manchester. Enclosed arc lamp. 
16,978 C. R. UNDERHILL, Electrical signalling. 
16,985 F. De Z. BERMUDEZ. Arc lamps. . 
17,000 E. Tygu, F. T. HoLLINs and F. W. Lgakk. Electrcmagnetic relays. 
17,001 P. DELaron. Voltaic cell or element. 
17,016 and 17,017 B.T.-H. Co. (G.E. Co., U. S.). 
system-. 
17,018 B. T.-H. Co. (G. E. Co., U. S.). 
17,019 B. T.-H. Co. (G. E. Co., U. S.). 
17,020 B. T.-H. Co. (G. E. Co., U.S.). Emergency devices for brake systems. 
17,021 B. T.-H. Co. (G.E. Co, U.S.). Electric motor control systems. 
17.022 B.T.-H. Co. (G.E. Co., U.S.). Electricity meters. 
17,025 B. T.-H. Co. (G. E. Co., U. S.). Switches. , 
17,024 B.T.-H. Co. (G.E. Co., U. S.). Controllers for electric circuits 
17,029 R. SHaw. Guards for trolley wheels. 
17,041 S. GaRLAKE (W. R. l'ortingale and H. W. Godwin, Cape Colony). 
Insulators for telegraph and other wires. 
17,043 S. A. Buisty, Electric bells, indicators and domestic telephone}. 


Self-restoring 


Electric moter control 


Electro-pneumatic control systems. 
Alternating-current motors. 


SPECIFICATIONS PUBLISHED. 
Norg. — All specifications can be obtained at the uniform price of 8d. each. 


1903. 
20,165 BroxHaw (Dillan). Treatment of liquids with ozonised air or other 
gaseous ozone mixtures. 
21,742 Watters. Ships’ telegraphs. 
1904. 
8,414 GiBbs. Safety devices for electric railways. 
12,439 Hopper and Hicus. Electric fire alarm and signalling apparatus. 
12,449 Reiss and KEM. Small motor for alternating current. 
15,724 DuNTLEY. Electric drills. 
13,758 HuBBELL. Portable electric lamps. (Date applied for, July 2, 1905.) 
15,908 WiiNTRAUL. Means for producing electric arca from alternating 
currents, also applicable for rectifying alternating currents 
(Date applied for, June 20, 1903.) 
135,953 BouLT (Dodge). Storage battery separators, 
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NEW COMPANIES, STATUTORY RETURNS, LIENS ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
REGISTERED, &c. | CETT 
TR ! HB | AGGREGATE, 
Line, | 9 or Dec 
NEW COMPANY. | e NM M No Amount. ns or 
“ SIMPLEX" ARC LAMP SYND. (LTD.) (82,017.)—Reg. on Sept 9 with Tg — 4 F 
a capital of £16,000 in £1 shares, to adopt certain agreements and to | Aberdeen Corporation . . . . Sept. 10 1.458 + X8, 14 24,671 + 4.659 
carry on the business of manufacturers of and dealers in arc and other | Airdrie............ eseesesesosesse | 2 E. | "il oer to PUT = 
lamps, brackets, globes, shades, glasses, burners, galvanometers, electricity ern, t dg m ED Mes 2 
E r1 M " n Barnsley TIILIJ 9080000090090090 see 13 2 i 168 - B5 5,978 499 
meters, carbons, cutouts, switches, motors, batteries, turbines, pipes, wires | Barrow... | » 2 ix 80 5,811 ui 
and all appliances and things used in connection with electricity or any | Bath Electric Trams, Ltd., 7 889 96 , 28,075 . 
other illuminant, suppliers of electric and other light, electrical and general 5 n „ 12 1,005 1 . d: : 
engineers, &o. Birmingham Corporation.. 8 a 
STATUTORY RETURNS. Birmingham TramwaysCo. », 10 8282! + 94 10 | 64,972 ＋ 2,688 
Blackburn Oorporation...... e - ie " 725 | 
ELECTRIC AND GENERAL INVESTMENT CO. (LTD).—The return to Blackpool Corporation w/w 8 ÖL, "mo! $i | sii + 400 
July 20 gives capital as £200,000 in 20,000 ordinary, 100 founders’ and sckpool and Fleetwood....| ; 188' + — 48, 1 15,285 + — 8 
19,900 preference shares of £5 each, all of which have been taken up. redd 5 : ii 1518 | H E 7 40 rp T oe 
£5 per share has been called up and paid on founders’ and preference | Bournemouth Corporation. „„ 7 . 1400 + ^70, 128 $8,028 + 1,544 
and £1 per share on ordinary. Mortgages and charges, nil. 3 ee e » a 1228 + e a h + 19.854 
ELECTRICAL POWER STORAGE CO. (LTD.)—The return to July 28 | Brisbene Tremwegs . July 2) Yu9 f 170 4 | Ao t 85 
gives capital as £100,500 in 100 founders’ and 20,000 ordinary shares of | Bristol Trams & Carriage... Sept. 9 5, 285 + 155 16 | 87(60 + 758 
£5 each, of which 66 founders’ and 18,592 ordinary have been taken up, | Buenos Ayres & Belgrano...| gent jo e | n i IT 4 29S g 2496 
£5 per share has been called up on 66 founders’ and £4 per share on Burton Corporetion Pr : 11 972 — 4 p i e H 1 
3,132 ordinary shares, and £13,332. 5s. 1d. has been received, including | Calcutta Tramways Oo....... » 10 87,751 J 5,091 11 4550.940 + 142,429 
£474. 5s. 1d. paid on four founders’ and 405 ordinary shares forfeited. | camborne-Redruth { T E: n a Ge 110 25258 l- 117 
pile is considered as paid on 15,460 shares, Mortgages and charges, Cardiff Corporation. . P : 10 2001 z 10 28 | 49,857 |+ 1,598 
’ e e Tramwa . ele T - ; 86 7,277 i+ 270 
LANCASHIRE DYNAMO & MOTOR CO. (LTD.)—According to return to | eedem aen Hallway.) „ €19] 9D + 6 10 | 55092 - DM 
April 25 (filed June 30), the capital is £100,000 in 700 ordinary and 300 | City & South London RI. „ 11 2555 - 77 M 25,760 |- 1,145 
preference shares of £100 each. 700 ordinary and 249 preference had been 5 eal. cap 4 32. 6 2,8.5 . 
taken up. £100 per share had been called up and £94,150 had been | Darwen Corporation ... 909, - 144 86 | 16,962 j- 2,267 
received, leaving £750 in arrears. Mortgages and charges nil. A list of | Derby Corporation ........ Hn 3 wx MENS R: 
allotments made up to July 4 shows a further issue of six ordinary shares, | Devouport & Dist, Trams... ,, 2 631 + 140 85 | 18,941 |+ 8,178 
payable in cash, and a list made up to Aug. 8 shows that six more were Pora oo 5 a! 9 dE * Rr M 285 x i 
then allotted, also payable in cash. Dublin Southern District...) „„ 9 | 1,010 | - 11⁰ | 57 115 — 3.849 
SLOAN ELECTRICAL CO. (LTD.) — In return to Aug. 3 the capital is a phic pacer a a n 2 4033 — 49 din : 
£15,000 in 5,000 “A” preference, 5,000 “B” preference and 5,000 | pundteGormrnte | „ 7 709 f 10 9 | 90.778 + 1829 
ordinary shares of £1 each, of which 5,000 A preference, four B" | East Ham Council.. . . . „ 10 748 +  18' 23 | 18,188 + 1.409 
preference and 2. 750 ordinary have been taken up. £1 per share has been 83 & Dist. Trams...| , i 954 + 65 85 | 81,817 |+ 1,414 
called up and paid on four “B” preference and 1,250 ordinary shares. | Glossop.. RORA "E 14,871 | + 74 $6 | 210,640 + 18,250 
6,500 shares are considered as fully paid. Mortgages and charges nil. Gravesend—Northfleet....| „ 2 999 — 21 86 9,184 788 
MORTGAGES AND CHARGES Gast & Port ols ind 4769 B 20.0 + 1,006 
ee » 2 7 E »270 | L] 
i Aug. 81 1,728 | 45 
PLADBURY ELECTRIC LIGHT AND POWER CO. (LTD.}—Issue on | Halifax Corporation . {| gi 7 1.834 T 168 jen | 87,012 - 3084 
Aug. 29 of £150 Five per cent. debentures, part of series created Oct. 31, 1 e » 2 356 + 51 85 10.552 |+ 99 
1908, to secure £300, charged on company's undertaking and property, | Hull Corporation C Y 7 
present and future, including uncalled capital. Holders, J. W. Wagstaff | Ilford District Counci .. . 10 Gee 7 P 11:998 t 808 
and S. H. Deakin. No trustees. Previously issued of same series, £150. 3 e et " 1 Hs - 35 MEUS an 
SCOTTISH HOUSE.TO-HOUSE ELECTRICITY CO. (LTD.)—A mortgage | Ine of Thanet Co. . . , 10 1689 + 247 450 32.204 i+ 1176 
or charge, dated Sept. 1, 1904 (supplemental to charge dated March 31, | Kidderminster & District..| , 2 165 + 29' %5 4,680 |+ 16 
1904), to secure an additional £1,250 has been registered. Property 1 » Jj $917 456| t6 : — 8889 | 
charged, company’s undertaking and property, present and future, | Leeds Corporation.... 10 $25 4 ca | 2 MIND + 9.400 
including uncalled capital. Holders, County of London Electric Supply Co. | Leicester Corporation 2 5 O eo 
Liverpool Corporation ...... „ 68 10,749 + 522 86 | 872,818 ＋ 19,807 
Liverpool Overhead Rly. ...| „ ll 1.521 — 151 tll | 38,454 '- 423 
seen County Council ..| „ B| 18709 ' + 2,977 58 284,181 |+ 55.026 
CITY NOTES. Maidstone Corporation|". | Rt S om |o 
TOA Manchester Corporation .. ., 10 | 12,589 ' + 450 28 ; 289,078 '-- 11,926 
MEMORANDA.—Bank rate 3 per cent, (since April 21, 1904). Price of | Merthyr . .. „ 2 243 t 5 Bo 7112 |+ 125 
silver 26 fud. per oz. (Sept. 15). Consols 884—884, for money, 88;,— | Metropolitan Elec. Trams |, 9 | 2,601 + 707 lu | 19,664 |+ 4.885 
g, for account; r cent. annuities — 871. nsols Pay Day, | cen «ect n 4 + 70 35 1179] j+ 
88,5, f t; 24 pe t ities 871—873. Consols Pay Day, Nobo cs 2 z| 44 + 7 8 1 199 
Oct. 5; Stocks and Shares Continuation Day, Sept. 27; Ticket Day, Nepals es, Tyne. Corp. „ 10 3.591 + 10 | G 7052 1 1.413 
Sept. 28; Pay Day, Sept. 29. Newport (Mon.) ............... » 10 520 + 62 23 12441 [+ 9,291 
MAS Oldham, Ashton & Hyde... „ 2| 668 | + 45| 85 | 194M |- — 845 
BRITISH INSULATED & HELSBY CABLES (LTD.)— Warrants for the | Oldham Corporation... {| Seht. 4 iu] oso 
interim dividend on the ordinary shares have been posted. Perth (W. A.) Elec. Trams.) „ — 9 1.194 ‘+ 67 36 47,148 j+ — 5,788 
CANADIAN ENTERPRISE IN BRAZIL.— The Canadian Gazette” states P EROE ATARE EATE n 2 185 of 9 i 85 5,47 - 106 
that a Dominion charter has been obtained for the formation of the Rio | Portanouth Corporation. © 1 934 I 3 | os AA i 
de Janeiro Tramway, Light & Power Co., with a capital of $50,000,000, | Potteries . . . . . „ 2]| MT TJ 8 85 — 59,0488 l+ 5,041 
to acquire and operate all the existing lighting, power and tramway | Reading Corporation. .,, 8 695 | + 61 jet 
undertakings in Hio. Some reports put the capital at $25,000,000, ae Corporation .. CC ne - T 
half. paid up. The promoters include the financiers who floated the | Salford Corporation | 12 4045, È 00 2 98,276 f 7,08 
Sao Paulo Tramway, Light & Power Co. and the Mexican Light & | Sheerness ................... Aug. 81 921i- I 35 2.2 — 471 
Power Co., and amongst them are Sir William Van Horne, the Hon. G.A. Southam pine Ooty clink ..| Sept. d | net 4 15 924 — 114494 T 2,952 
up 1 5 15 Wm. Mackenzie, E. R. Wood, Frederick Nichols and Southend Corporatio 3 7 | pr a E i 100 n 1 jis 
8. . ] outhpo TAI WAYS .... T 2 i 45 + X A) n + 
CHELSEA ELECTRICITY SUPPLY CO. (LTD.)--The warrants for the | Sicekpart Corporation... „ 5 |g 13 io WO < S 
ordinary share interim dividend have been posted. Sunderland Corporation. „„ 11 | 1.392 + 200 $3 381674 |+ 928 
COMMERCIAL CABLE CO.—The regular quarterly dividend of 1 per cent. dogs 0 eee. ao 8 681 T 14 55 19,0 1025 
on the preferred shares of “ The Mackay Companies" will be paid on | ‘Tynemouth and District] „ 2 Nx " Ls de^ o0 125 
Oct. 10. The transfer books will be closed from Oct. 1 to 8 inclusive. Tyneside Trams Co. ......... * 7 455 + 46 £6 14.019 + 2,184 
HOVE ELECTRIC LIGHTING CO. (LTD.)—The directors have declared an | Wapa, District Council... . 1% gul + 5a $23 — 18899 |+ — 1,192 
interim dividend on the paid-up share capital at the rate of 34 per cent. | Warrington Corporation.. es 5 io 
for the six months ended June 30. The dividend (the same as last year) | West Ham Corporation.. „ 8| 1,133 i 28 . 25,003 
will be paid on the 15th prox. MOI MA HS | Aug. 81 360 7 3 4,923 |+ 849 
OXFORD ELECTRIC CO. (LTD.)—The company has just offered 2,000 | Wolverhampton Distriot...| sept. 2 — 498 +” 35 — 13820 |- ^" 55 
new ordinary £5 shares at par to the existing shareholders. irae . .. » : | 5 | iu Et 115 | 3917 * d 2 
STOCK EXCHANGE NOTICE.— The Stock Exchange committee have Yorkshire Woollen District „ 2 | 05 ^4 25 35 | 21369 |i ; 


been asked to appoint a special settling day in a further issue of 12,000 — — 
£5 ordinary shares (fully and partly paid) of the United River Plate (a) These comparisons are with the corresponding period last year, 
Telephone Co. (Ltd.). * Partly electrical. t Minus 8 days. 1 Minus 2 days. I Plus 8 days. Plus 2 days. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


Bl Prio | ALA | 5 n sas [d I 
1 a esti. | BBR "Dus any 4 ma IP ais. 


ELEGTRIC RAILWAYS,TRAM M 8 8 s. d. a vat ont | : ELECTRICITY 3 i 414 
-- | Anglo-Argentine Ordin Sharer: — = April, Oct | 6 oe 8 & Grnwi p.) se 
5| 2,6 Do. 6% Cum. Pref. sid xe aros 5g—5g |4 810 a 552] 1| 0/88 | Do. 7% Cum. Pref. . . . . . . ü 11—11 4 4 
Bt.| 6X | Do. Permanent 6% Deb. Stock. 187 —141|4 5 0 a ..| -. 86] .. | Do. 4 ist Db. Stk. Prv.Ota.(rd.&con.) 105 —109 4 3 0 
Bt. Auckland Elec. Trams 5% Deb. (red) 100 —102 | 4 19 8 M 100 .. {fi 10 16/0 | Bournemouth & Poole Elec. Sup. Ord. II- 121 | 6 8 0 
10| 67 Barcelone Tramways Ord. . . . .. 9 —10 |8 0 0 es 1 94,8 10 4/6 | Do. 43 per Cent. Cum. Pref ............ 9)— 469 
10| 5 Cum. Pref, . . . . . 9 —10 |5 0 0 e .. | «. ff! 10 6/0 Do. 6% Cum. Second Pref. .........| 10$—11$ 6 4 4 
Bt. Do. diy Dat Deb. Stock (red.) . . . . .. 91 —96 |414 0 ec . st. 43% r Cent. Deb. Stock (red.) ... 108 —106 4 5 9 
100; 6 Do. 5 per Cent. Debs...............| 98 —101 [4 19 6 s s B| .. Bromley (Lent EL Lt. & Power Shares 54-6 * 
1 * Bath Elec. Trams Pref. Ord.. 6 %%% 6 66 1 = 3 ae ee ae e Bt. 43% lstDebs 101 —104 4 8 8 
l| .. | Do. 5% Cum. Pref. ...... me 1 ae se 88 5 4/6 8 & Kensington Elec. 8up.Ord. 103—113 | 4 811 
b| .. | Brisbane Electric Trams. Invest. Ord.| 14—? ys 5 sw. s 6| 8/6 | Do. 7 per Cent. Pre. ...... 10Z—103 3 5 1 
5 2/6 | Do. 5 per Cent. Cum. Pref. ......... wee 617 8 is i 5| 4/0 | Calcutta Electric Supp! 'Ord. ......-. 74-8 |476 
Bt.) 44% Do. 44 per Cent. Deb. Prov. Corts. - 96 —3101|4 9 8 m .. | .. st. 4% | Central Elec. Sup.Co.42/Guar.Db.Stock| 107 — 110 | 818 8 
10| 8 Bristol ways and Carriage 19 —20 4 0 O Feb, Aug Sell s b| 4/0 Cross & Strand Electric Sup... 73-8 417 0 
10) 4 Do. Cum. Pret. fully paid) . . . . . 10 —101 816 2 e: ee | ee 5| 2/8 Do. per Cent. Pref. . . . . |  5i—ti |4 110 
St. 4% : bs. . 5 107 —10 | 8 18 4 | Feb, Aug | ..| . 5 2/8 ty Undertaking 4% Om. Pref.) 41—5 |410 0 
Bt.) 6%. 3c ambia leo Elec. Riwy. "Det. ora 97 —100 6 2 6 ie es Tos 6 28 Do. Do. (19.3)........ 445 i 
Bt. 6% | Do. Pref. Ord. Stock ..... 2... .. 100 —103 | 4 18 0 w ; St. 47 d* 4% Deb. Stock (red.). . 6... . 102 —104 | 8 17 0 
10| 6 5 . —. . 10 —10 4 15 8 T 9n aet 5| 8/8 | Chelsea Electric Supply Grd. . 64—7 422 
40 44% by Ong. erp. Mott: Debe sees 1044—106,14 6 7 dx e| „elt. 442 y . per Cent. Deb. Stock 0 100 —109 4 2 6 
100) 447 Do. ancouver Power Debs..........| 97 —100 4 10 0 A .. | .. W| 10| 5/0 | City of London Electric Ligh d.] 10}—1(3 |418 0 
10) 6/0 British Electrzo Traction Ord........ 9 — 6 6 3 i 9 0| 6/0 . s per Cent. Cum. Prei. ..... 18 —14 |4 5 9 
10 6/0 | Do. 6 per Cent. Cum. Pref. ...... e| 103—11 | 5 9 1 |Feb, Aug ict ici st. 6y Do. ö per Cent. Deb. Stock (red.). .. . 120 —125 4 0 0 
St.“ % | Do. 5 per Cent. Perpetual Debs ....... 117 —120 | 4 4 9 ds Ei | .. St. 43%] Do. 44% and Deb. Stock (red.) ... 102 —105 4 5 9 
dt. 14/8 | Do. "es per Cent. 2nd Deb. Stock... 91 — 7 b os |94 | 9F 10| 4/0 | County "d London Elec. Bupply Ord... 8-9 14811 
5 3/0 | Buenos Ayres and Bolgrano Ord.. 4 4 = PAE 410 2 E 27 R 10! 6/0 | Do. 6 per Cent. Cum. Pref............... 114—312 |5 0 0 
b 8/0 | De. 6 per Cent. 4 Cum. Pret..... ne — 1 5 44 a $| st. 43x| Do. 41 Deb. Stock (all pe paid) (red.) 105 —108 | 4 8 6 
5 8/0 | Do. “B” ............ 3 SIND 5— 59 1 M Ps St. 44%] Do. Second Deb. Stoc v. Oerts..| 101 —104 4 7 10 
St. 5% | Do. 5 Cent. Debs . . . . . ... 165 —108 | 419 8 ir s .. St. 57 | Elec. Ltg. & Trac. Co. yid BY Debs.| 88 ~16 7 6 
Bt. 5% | Do. 5Y And Deb. Stock Prov. Certs. 102 —105 4 16 3 es . | $6 | Folkestone Electricity Suppl Co. Ord. 5 480 
b 9/6 | Calcutta mays —— 7—8 |315 0 Z 7:3, Ji st.] 4% Do. 44 Ist Deb. Stock (red.) ... ..... . 99 —102|4 8 9 
100 u^ Do. Ed Ist Deb. Stock (red.) . . .. 145 —108| 4 4 0 af 107 105 10} .. | Havana Electricit tne ps ares. NER UE nu he 
1 1 Cape eotrio eer eee %% „. 1$—1 6 6 8 P 1 3 133 b 5 0 Hove Electric Lig % eseecece 7 —8} 6 0 0 
St. 4% Contrai London Ordin ica —— 86 —8 4 10 11 | June, Dec | 87 St.] 43% | Lot W. Elec Lt. "fovere Di SEG St (red) 101 —1U8 | 4 7 6 
St. 4% | Do. 4 per Cent. Pref. took . . .. . . . 100 —102 8 18 8 " 102 |101 As Xslgoorlie Elec. Powei& ig OA OmPr Ye P. i 
Bt. 4% | Do. Deferred Stock bete ee. 79 —81 |418 9 35 tog | 82 5/0 | Kensingtn & Knghtabdge um 12 —18 | 412 4 
100| 4% | Do. 4 per Cent. Debs.. .................. 100 —109 | 818 6 lie 1074 7 b Do. 6 i nd 1st Pref.......... — 6)j—7 4659 
5 2/6 | City of Birmingham Trams.5% 44-5 5 0 0 n P Bt | 4 Kensingin. & Kngtbg. Co. &etüingHii 
100 4% Do. 4 per Cent. Ist Mort. mec Rn 98 —101 | 819 2 m ix 22 Co. (Joint Station) 4% Deb. eee 102 —105 | 8 16 6 
St. 247 ey ane South London my Con. ord. 44 —46 |417 10 | Feb, Aug | t | 483 8| .. | London Electric Supply Ord. .......... 11—21 v» 
St. 5 Do. 5 per Cent. Perp. Pref. (1891) . . 121 —124 | 4 0 S | Feb, Aug b| 9/O | Do. o por Cont Pref. ... . . . . „ 5-—5 |5 9 1 
St. 5% Do. 1896) 6% %% %% 660% 6 06% % 6 „ „ 6 60 6 %% genres 117 —120 4 8 6 ee ae ee 8t. 4% Do. tpe Cent. 1st Mort. "Deb,. [I 96 — 90 4 1 6 
St. 6% Di! y eo. 115 —118 4 5 0 » vw D d 10| 9/0 E L^ tan ElectricBup.Ord. ........ 16 —164 5 0 0 
Bt. 4% | Do. 4 per Cent. Perpetual Debs ......| 165 — 108 | 3 14 9 May, Nov 10f | .. 5| 2/8 | Do. per Cent. Cum. Pref....... 51—5 3 4 0 0 
St. 6% Colombo Trams Ltg. ö 1st Mt. voe rd.) 101 —104 | 418 0 8 -. M86.| 44% no per Cent.Deb. Stock 1st Mort. 110 —116 | 8 18 11 
10| 6/0 Dublin, United Trams. (1896) L 13 —14 |4 5 8 a .- | «- St.] 88% Cent. Mrt. Db. Stock (red.) 96 —99 3 10 6 
10| 6/0 | Do. r Cent. Pref. ..................... 15 —16 |315 0 ie -- | [i100 «17 Midiand lec. Corp.for P.D.1stMort. Db. 98 —f6 |418 9 
10 304 | Gt. Non ern & City Rly. Prf. Ord. (4) 5 —53 die e bł " 10 60 | Notting Hill Electric Ord........... —. 149—153 | 817 6 
10 4% | Gt. Northern, Piccad y& Brompton 100} 4 Do. 4 per Cent. 1st Mt. Debs. . .| 100 —103 | 3 18 8 
Ord., Speyer Bros. Scrip Oerts. 9 —10 ve d NEST" 5| 4.0 | Oxford Electric Orc. . .... .. . 5323-06] | 5 4 0 
10) 10% |t Imperial Liamways rie ——MÁ 19 —0 4 10 0 Mar, Bept vis Ist.] 4% Do. 4% Deb. Stock ee eee] 97 —1L0 | 4 0 0 
10) 6% |t Do. 6 per Cent. Pref. e| 1448-142 | 4 1 43) Mar, Se ae ae 1| .. | Band Electric.... | 121 ae 
St.“ 44%|t Do. 4) per Cent. Dabs. . . . . 109 —111 | 4 1 0 Jan, Joly 1 | 100 4j |*Royal Elec., Montreal 4) 2 1st Mt. Deb. 100 —103|4 7 9 
b| 2/6 |fisle of Thanet Elec. Trams & Lt. 6% PI. 8—4 6 50 m oe 2s 5| 50 | St. James & Pall Mall Elec. Ord.......| 144—154 | 4 18 7 
Bt. i% Do. 4 per Cent. Deb. Stock . . .. . . 88 —91 |4 711 an ite Bl 8/6 | Do. 7 per Cent. Pref. ..... — 8-—9 817 9 
10137 |tLiverpool Overhead Railway Ord . . . tà —89 | 815 9 |FebjAug | -- . st.] 332 Do. 83 per Cent. Deb. Stock (red.) ..| 97 —100| 810 2 
l0 52 |t Do. : per Cent. Pref..................«| 19 —104 4 15 8| Feb, aug 6| 4/0 | Smithfiel Marketa Electric Sup. Ord...) 93-83 |6 8 1 
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THE Institution of Electrical Engineers’ party in America 
has by now practically completed its programme, after over a 
fortnight’s enjoyment of the hospitality of our electrical engi- 
neering friends in the United States. Our correspondent with 
the party has, with some difficulty, we do not doubt, found 
intervals in the round of sight-seeing to send us an account 
of the progress of the tour in Boston and New York, and 
it is evident that the members who have taken part in 
it are being accorded a splendid reception. Although but 
a short time can be accorded to each individual works, a 
good general impression will be obtained as to the position of 
the electrical engineering industry in the United States, and 
the directions in which progress and invention are tending. 
We trust also, that the educational value of the tour will be 
reciprocal, and that American electrical engineers may find 
that there are still some ideas and lines of thought emanating 
from the old country which are not without value to its more 
energetic and pushing offspring in the new hemisphere. 
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Bv applying the few fundamental yet simple laws of 
electromagnetism to the case of plunger electromagnets, Prof. 
S. P. THompson has derived a series of practical formule for 
which the designer of such apparatus will be thankful. It is 
comforting to see from the Paper, which is published elsewhere 
in this issue, how easily the subject may be treated mathe- 
matically and how simple are the final equations. According 
to the author, the degree of accuracy obtainable in the pre- 
determination of plunger electromagnets is quite comparable 


| with that customary in dynamo design. This remark, however, 


applies rigidly to enclosed coils only. In the case of plunger 
electromagnets without an external iron casing the mathe- 
matical treatment is incomplete, and, so far, a predetermination 
of the properties of such apparatus is still more or less a matter 
of experience and conjecture. Fortunately, this class of 


electromagnets is not of great practical importance. 
ab 
— — 


CoMPLAINTS are occasionally heard that the descriptions of 
new electricity works in the pages of technical journals fre- 
quently amount to nothing more than catalogues of plant. 
This reproach cannot be levelled at the description of the 
Willesden electricity works of the North Metropolitan Elec- 
trical Power Supply Co. commencing in this issue, for the station 
possesses many features of novelty and interest. Besides 
being the first works in this country to employ “double 
current” generators, its design in matters of detail offers 
many suggestions which may be followed with advantage in 
other electricity works. The steam range, the disposition of 
the economisers, the addition to the Ferranti switchboard, and 
the sub-station arrangements all represent departures from the 
prevailing fashions, and we make no apology for describing the 
works at some length. 

IN another column of this issue will be found an account of 
some excellent work in connection with the Clark cell which 
has been done at the Board of Trade electrical standardising 
laboratory. As guardian of the electrical standards of the 
country, the Board of Trade has a laboratory enabling it to 
carry out tests of a certain class with a far greater degree of 
accuracy than can be attained in laboratories intended primarily 
for commercial testing or scientific research. It is surprising 
how little known the laboratory is in certain circles, and to 
what a slight extent its services are requisitioned for the testing. 
and certification of electrical sub-standards. 
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THE letter from Prof. FRANCIS BAILY, which appears in our 
correspondence columns, and relates to the 40,000-volt scheme 
for the Loch Lomond valley, is worthy of careful considera- 
tion. His suggestion that the familiar phenomenon known as 
“Scotch mist" may be the cause of considerable leakage at 
insulators is not to be despised, and it will be interesting to 
learn from Mr. ADDENBROOKE, consulting engineer to the 
scheme, whether any experiments relating to the matter have 
been carried out. Prof. BAILY hazards the idea that the very 
finely-divided particles of water which form the mist may 
possibly be caused to coalesce when in the neighb.;urhood of 
a substance charged to 40,000 volts. As he says, this 
would be a consummation devoutly to be wished. 
not be forgotten that considerable 
gained with overhead transmission lines at extra high pressure 
on the American continent, and in this connection an articie 
in another column of this issue is not without interest. The 
installation described therein was worked at 80,000 volts, and 
no trouble was experienced during fogs and light and heavy 
rains. Although, taken as a whole, the climatic conditions on 
the other side of the Atlantic are more favourable to the main- 
tenance of high insulation resistances, yet there must be some 
districts where the equivalent of a “Scotch mist" is not 
unknown. The ubiquity of the Scotsman is proverbial. 


THE motor cars for several of the English electric railways, 
both underground and surface lines, have been constructed in 
this country ; but, of course, it may easily happen that a large 
contract for this type of rolling-stock may be awarded abroad. 
This has, in fact, happened in the case of a contract for 100 
cars recently let by the Underground Railways Co. of London, 
as will be seen in our “Tenders Accepted” column, Yet we 
can hardly credit the statement, published in the St. Jumes’s 
Gazette last night, that the reason for this was the inability 
of our own car builders to manufacture cars of the 
special design required and wholly constructed of steel. Mr. 
CHAPMAN, chief engineer to the Company, is reported to have 
stated that attempts to place the order in England were in 
vain, the English manufacturers having refused to tender, on 
the ground that they had not the necessary tools to do the 
work. We cannot credit this explanation, and agree with our 
contemporary that a statement from the manufacturers in ques- 
tion would be opportune. Perhaps, however, the St. James’s 
(razetle representative has misunderstood Mr. CHAPMAN during 
a snatched interview. 


— s» ——— —— ———————— 


University Intelligence.— The University of Leeds has 
decided to confer the honorary degree of Doctor of Science 


upon a number of distinguished persons, including Lord Kelvin 
and Sir Arthur Riicker. 


Radium a Dutiable Import.—According to the Duily Tele- 
graph, a tube of radium valued at £200, imported into the 
United States from Europe, was observed by the Customs 
authorities, and a duty of £50 was collected on it. 


It must 


Cable Interruptions. Date of Interruption, 
Dominica—Martinique .................... May 9,1902 
Bt. Lucia—Martinique ..................... May 9, 1902 
Cayenne—Pinheiros .................. — Aug. 13, 1902 
Reissi-Issa(Yemen)—Camaran .............. Oct. 22, 1902 
Tarifa—Tangier ......... cece cere Jan. 18, 1904 
Cayenne Paramar ibo July 13, 1904 
Cap Haitien — Mole St. Nicholas Aug. 20, 1904 
Bundaberg—Gomen (New Caledonia). Aug. 30, 1904 
Marseilles—Barcelona ...................... Sept. 16, 1904 


experience has been, 


Sleet Troubles on the Third-rail.— Some experiments 
conducted by the engineers of the Connectigut Railway and 
Lighting Co. relate to the prevention of the formation of sleet 
on the third-rail by means of electric heating. A 70lb. T rail 
30ft. in length was used, and was heated by means of a steel 
wire carried under the head of the rail and insulated from it 
by porcelain bushings. The rail was shielded from draught, 
and its losses were, therefore, confined to radiation, With sur- 
rounding air at 15deg. the temperature of the rail was raised 
through 19deg. in 15 minutes, and with surrounding air at 
21deg. the temperature rose 1 9deg. in 12 minutes. Calculations 
based on these data show that no less than 90kw. would be 


required to obtain these results if a mile of line had been 


employed. 


Fire at the Leeds Electricity Works.—-The Yorkshire Post 
states that a huge stack of coal stored at the Leeds electricity 
works was discovered to be on fire on Tuesday night. The 
outbreak was due to spontaneous combustion, the coal having 
been stored in a wet condition, and the firemen had great 
difficulty in dealing with it. They worked on the stack for a 
couple of hours, and then left a hose on the spot in case the 
smouldering cinders should give further trouble. The store 
consisted of about 1,000 tons, and was housed over the 
boilers. Two men who were engaged in shovelling the 
coal down to stokers below were greatly troubled by fumes 
that arose from the pile during the afternoon and one labourer 
was nearly asphyxiated. He was so ill that he had to be 
taken to the infirmary, where proper treatment brought him 
round, and he was then taken to his home. 


A Small Scotch Water power Station.—A small water- 
power station erected by the Portpatrick Electric Supply Co. 
was put into operation on Saturday last. The undertaking, 
which owes its inception to the late Mr. C. L. Orr Ewing, M.P., 
is a non-statutory one, the company being private and the 
shareholders consisting of seven of the chief residents of the 
town. Mr. J. Gordon. of Glasgow, acted as consulting engi- 
neer to the scheme, which utilises the waters of Craigoch Burn, 
on the south side of the town. The power house is a quarter 
of a mile from the water power, and a steel pipe line has been 
constructed between the two. From the power house the cur- 
rent is conveyed, by means of underground cables, to the dis- 
tributing station in thecentre of the district. In this distributing 
station 1s also erected a battery of 216 cells. At present the 
largest amount of public lighting is at the harbour. Thecharge 
for public lighting is 3d. per £ on the valuation of the area 
supplied. 


Electro-Harmonic Society.— Arrangements have been made 
to hold the society's concerts for the ensuing season in the 
King's Hall, Holborn Restaurant, on the following Fridays 


| Smoking Concerts : October 14, December 9, 1904, January 20, 


March 24, 1905. Ladies Nights: November 11, 1904, Feb- 
ruary 24, 1905. In view of the success of those concerts that 
were held in the King's Hall last season, the committee have 
engaged this hall for the whole of the concerts during the 
coming session, and they hope that the heavy extra expense 
involved will be justified by a corresponding increase in mem- 
bership. Mr. Augustus Stroh, who has acted as hon. treasurer 
to the Society since its commencement, has resigned this office 
on the ground of advancing years. Mr. Robert Raye Gray 
has kindly consented to accept the position of hon. treasurer m 
succession to Mr. Stroh. All communications regarding the 
Electro-Harmonie Society should be addressed to Mr. W. E. 
Lane, hon. secretary, at 123, Cannon-street, London, E.C. 


Opening of the Swindon Electric Tramways.—The Swindon 
Corporation's electric tramway system, consisting of 21 miles 
of single and 1 mile of double-track, was inspected by repre 
sentatives of the Board of Trade last Tuesday, and the official 
opening was fixed for yesterday (Thursday). A provisional 
order for the construction of the lines was obtained in 1901, 
and Messrs. J. G. White & Co. secured the contract for tlie 
track construction. The following are some of the chief data 
with regard to the track :—Gauge, 3ft. 6in.; maximum gradient 
l in 15; sharpest curve, 32ft. radius: weight of, rails gift 
type) per yard, 105lb. Currentzat about 500 volts is con- 
ducted to the cars by means of overhead wires of hard-drawn 
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copper, No. 00, suspended, as a rule, from brackets, but 
occasionally, also, from span wires. The feeders consist of 
B.I. & H. lead-covered cable laid in Doulton conduit beneath 
the footway.  Messrs. Dick, Kerr & Co. supplied the cars, of 
which seven are at present running. They are of the single- 
truck double-deck pattern, weigh approximately 84 tons and 
accommodate 48 passengers each. Hand brakes and the 
Westinghouse magnetic brake are both provided. Messrs. 
Lacey and Sillar have acted as consulting engineers. 

Extraordinary Accident to a Water-power Installation.— 
At midnight, on August 12th, a serious break occurred in the 
pipe-line of the Electra plant of the Standard Electric Co. in 
California, causing considerable damage to the power house 
and equipment. According to the Electrical World of New 
York, the ordinary pressure under which the five dynamos 
have been operated is 1,400ft. This is over 250ft. less pres- 
sure than a full head. The full head was turned on for the 
first time early in the morning of August 12th. The stoppage 
of street car service in Oakland and San José at midnight and 
the consequent shutting down of one or more of the generators 
put an extra strain upon the pipeline, part of which is com- 
posed of cast-iron pipe, zin. in thickness. The strain upon 
this pipe caused a piece of it, 8ft. long and 13in. wide, to blow 
out. An enormous volume of water rushed down the hillside 
for 1,400ft., and struck the power house at the bottom. The 
wooden pipe above the break collapsed owing to the formation 
of à vacuum when the water was turned off from the head of 
the line. The power house was covered 2ft. or 3ft. deep with 
mud and debris, and its galvanised-iron siding was driven in 
where the force of the water struck it, and the dynamos were 
covered up in the mud sluices. 

Experiments with Single-phase Traction on the Valtellina 
Railway.—It appears from a note in the Elektrotechnische Zeit- 
schrift of September 15th that comparative tests between the 
Ganz system of three-phase traction and the Finzi system of 
single-phase working are to be carried out shortly on the 
Valtellina Railway. These tests have been prompted, accord- 
ing to our contemporary, by the successful trials of the Finzi 
system on the tramway system of Milan (see The Electriciun, 
Vol. LL, p. 692). One of the standard motor cars of the 
DBologna-Modena line is to equipped for the purpose stated 
with four )00 H.P. single-phase motors, working at from 200 
to 400 volts, and, as no starting resistances are to be used, it 
follows that the speed control is to be effected by transformers 
with variable ratios of transformation. The power is to be 
transmitted from the motors to the car axles by gearing, and 
the motor car is intended to haul a train weighing 100 tons 
between Lecco and Sondrio at a speed of 11:6 miles per hour. 
Single-phase current at 3,000 volts is to be fed into the trolley 
line, and will be conveyed to the motor car by means of 
trolleys of the same design as used at present in connection with 
the three-phase service. A description of the Valtellina Rail- 
way as operated on the Ganz three-phase system will be found 
in The Electrician, Vol. LI., pp. 19 and 68. 

International Telegraph Convention and Service Regula- 
tions, 1903, and the Preliminary Conference on Wireless 
Telegraphy, 1903.—We have received a copy of the Inter- 
national Telegraph Convention and Service Regulations, 
including the International Telephone Regulations, as revised 
by the Conference held in London last year. The original 
French text and an English translation are given in parallel 
columns. This important semi-official publication is issued 
every five years, and is in constant reference until its suc- 
cessor is published. All the alterations in the French text 
are clearly shown, and the work is specially designed to enable 
those who send or are interested in international telegrams 
or in the international telephone service to understand the 
conditions under which messages are transmitted and the 
rules as to charges, refunds, &c. Mr. C. E. J. Twisaday, of 
the India Office, and Mr. Geo. R. Neilson, of the Eastern 
Telegraph Co., are responsible for the translation of the work, 
which been officially accepted by H.M. Postmaster-General, 
The published price is 6s. net. We have also received 
a translation of the proceedings of the Preliminary Conference 

on Wireless Telegraphy, which took place at Berlin in August, 
1903. Mr. Geo. R. Neilson has also been responsible for 


| Mr. Singer's communication. 


this work, which does not give the French text, but only a 
full English translation. The Final Protocol is, however, 
given in both languages, in parallel columns. This work 
has also been officially accepted by H.M. Postmaster-General. 
The published price is 8s. 6d. net. 


Work done by the Physikalisch-Technischen Reichsanstalt 
during 1903.— In the Elektrotechnische Zeitschrift of September 
8th there is an interesting account of electrical work done by 
the Physikalisch-Technischen Reichsanstalt of Charlottenburg 
during 1903. During the period referred to, a large number 
of tests were made on alternating and continuous-current 
voltmeters, current meters, wattmeters, electricity meters, &c. 
Continuous and alternating-current motors and transformers 
were also tested. Various materials, including oils, varnish, 
porcelain insulators and tubes, wires and cables were subjected 
to tests. Of 107 Clark cells, 36 deviated from the standard 
voltage of 1:4328 by amounts varying between nothing and 
0:0004 volt; 48 showed variations between 0:0004 and 
0:0007 volt; 13 between 0:0007 and 0:0010 volt, while in 
five cases the errors were more than 0:0010 volt. A large 
number of metals used in the construction of electric 
machinery were tested as to their magnetic properties. 
Several firms have now succeeded, it appears, in producing 
iron with excellent magnetic properties, but having at the same 
time a comparatively high electrical resistance (0:5 ohm for a 
rod 1 metre long and a section of 1 sq mm.); such iron would 
have, of course, relatively small eddy current losses. It 
was also observed that a sample having a maximum per- 
meability need not necessarily show a high permeability at 
the foot of the permeability curve. Photometric tests of 
various kinds of lamps and accessories were carried out. The 
lowest consumption per mean-spherical candle-power (German 
unit) amongst the arc lamps with coloured ares was found to 
be 0:37 watt. Osmium lamps were tested at 38 volts and 
showed very economical figures, which, moreover, varied but 
little with time. In June, the lighting commission, which 
was formed at the time of the Paris Exhibition, held a 
meeting at Zurich, and the most interesting subject with 
which this commission occupied itself was the fixing of the 
relative values of the light units employed in various countries. 
Although investigations with regard to this subject are still 
going on, it was decided to fix the relative values temporarily 
as follows: — One Carcel lamp 20:9 Hefner candles; one 
10 c.p. pentane lamp = 11:4 Hefner candles. 

Some German Steam Turbine Tests.—-Keference was made 
in The Electrician, Vol. LII., p. 399, to a 4,000 H.P. Brown, 
Boveri-Parsons turbo-generator installed at the Frankfort 
Corporation's electricity works, and the results of some tests 
with this set were given. Herr Singer, the manager of the 
station, conducted some time ago another set of tests, the 
turbo-generator then having been in service for 12 years. The 
results were communicated to the Elektrotechnische Gesell- 
schaft in Frankfurt, and recently published in the Zlektro- 
technische Zeitschrift. The data furnished by Herr Singer are 
of some importance as indicating that the efficiency of the 
turbo-generator had improved in the interval, although, it is 
true, not to a very marked extent. We give the gist of 
Between no load and an output 
of 3,000kw. the hourly quantity of steam consumed increased 
in a linear manner from 6,2101b. to 50, 800lb., the boiler 
pressure being 143 4lb. per square inch and the steam tem- 
perature 230°C. At the same boiler pressure, but with a 
steam temperature of 300?C., the corresponding figures were 
4,760lb. and 45,600lb. At a pressure of 201lb. per square inch 
and a temperature of 300?C. the steam consumed increased 
from 6, 440lb. to 42,9001b. In all cases the vacuum recorded 
was 90 per cent. of the barometric pressure. The figures 
quoted make no allowance for excitation and energy expended 
in operating the condenser. It is evident from the figures 
quoted that the efficiency of the set for outputs below 1,200kw. 
is greater for a pressure of 143-4lb. than for the higher pressure 
of 201lb, the temperature being in both cases the same— 
namely, 300°C. Above 1,200kw., however, the higher pres- 
sure conduces to greater economy, the divergence increasing 
with the load. For an output of 3,000kw. the steam con- 
sumption in the three conditions outlined above amounted to 
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16:9]b., 15:21b. and 14:4lb. per kilowatt-hour respectively. Of 
considerable interest are the figures given by Herr Singer 
relating to the cost of oil consumed in the station. In 1901, 
when the station was running with reciprocating engines only, 
the cost was 0:0156d. per kilowatt-hour ; in 1902, during four 
months of which turbines were run, the corresponding figure 
was 0:0097d.; while in 1903, when turbines were the only prime 
movers employed, the cost figure had sunk to 0:005d. These 
figures relate to the total cost of oil used in the station. The 
turbines themselves require a quantity of oil costing only 
0:002d. per kilowatt-hour. With regard to the variations in 
speed, it is remarked that this did not exceed 2 per cent. when 
2,000kw. were either thrown off or put on the generator. 


Erith Electricity Supply Accounts.—The accounts of the 
Erith electricity supply undertaking for the year ended 
March 31, 1904, have just been published. In presenting his 
annual report, Mr. G. E. Heath, electrical engineer to the 
Urban District Council, calls attention to the improvement in 
street lighting which has been effected during the year. This 
he attributes to the substitution of incandescent for Nernst 
lamps. However, in justice to the latter, he admits that they 
were worked “under extraordinary and adverse conditions." 
It appears that, as the load on the Erith station is only a com- 
paratively light one, there are considerable variations of pressure 
in the three phases owing to the use of motors. In these circum- 
Btances Mr. Heath considers the use of Nernst lamps impossible 
but when the load has grown to such an extent as to render 
motor-starting currents inappreciable, then it may be possible, 
to reconsider the Nernst lamp question. The number of 8 c.p. 
lamps connected on March 31st was 13,588, the lamp connec- 
tion at the beginning of the year being 3,088, thus showing an 
increase of 10,500 8 c.p. lamps during the year. The aggre- 
gate horse-power of motors connected is 189 H.P., all of which 
has been connected during the past year. On December 18, 
1903, the maximum load of 233kw. was recorded. Per unit 
sold, the figures are as follows :—Coal and other fuel, 0°771d. ; 
oil, waste, water and stores, 0:095d.; wages at generating 
station, 0°540d.; repairs and maintenance, 0:238d.; works 
costs, 1:644d. ; costs, including distribution and management 
costs, 2:563d. Total costs, including capital charges, 3:75d. The 
number of units generated was 421,971, while that sold was: 
Public lamps, 148,530; private consumers, 216,133; total, 
364,663. ‘Taking 11,543 as the quantity used on the works, 
there remain 45,763 units unaccounted for, which, of course, 
include cable and transformer losses, estimated at 39,420 units. 
The average price obtained per unit was: Private lighting, 
4:887d. ; power, 1:501d.; street lightin, ,l:5lld. It will be 
observed that the wages costs are high, the total amounting to 
no less than 1:001d. per unit sold. During the year a gross 
profit of £1,020 8s. 5d. was made, but as interest and redemp- 
tion charges amounted to £1,801. 16s. 8d., there was a net 
deficit of £781. 8s. 3d. | | 

Wireless Telegraph Notes.—The second Berlin Wireless Tele- 
graph Conference, which was originally called for October 6, 
has been postponed until the spring of next year. 

We have received from the American De Forest Wireless 
Telegraph Co. particulars of their exhibits at the St. Louis 
Exhibition. Apparatus is exhibited in the Electricity Building, 
Transportation Building, Government Building and in various 
structures especially erected by the company for show pur- 
poses in the grounds, there being, in all, 10 seta of working 
instruments in seven different stations. Most prominent of 
all is the “De Forest Observation Tower," 300ft. high and 
equipped with two electric lifts, from which from 3,000 to 
5,000 words are transmitted daily, at a rate varying between 
25 and 35 words per minute, to two newspaper offices. 
Current for the wireless telegraph plant is generated by a 
2kw. motor-driven alternator at 60 cycles and 110 volts. A 
transformer increases the voltage to 20,000 volts. Messages, 
it is stated, have been received as far as Springfield, Ill., a 
distance of 105 miles. Over 3,500 incandescent lamps have 
been employed for iluminating the tower at night. The 
wireless telegraph exhibits in the Government Building com- 
prise two sets in operation, displayed by the U.S. Signal 
Corps and three other exhibits. In the Electricity Building 
two stations have been rigged up. One is erected in con- 


nection with the Fort Wayne exhibit, while the other is 
installed in the main De Forest booth. In the latter three 
slender wooden towers, 75ft. high, have been erected, and 
three screens of fine wire depend from the tops, converging at 
the bottom to the bright helix on top of the transmitting 
instruments. Current for working these sets is supplied at a 
voltage of 110 volts and a frequency of 60 ^» per sec. 
from the Machinery Buildings. A 2kw. transformer is em- 
ployed for increasing the voltage up to 20,000 volts, the 
secondary circuit being connected to 18 jars of 0-013mfd. capa- 
city, to the helix, air-wire and to earth. The operator at the 
main booth can, at will attune his [receiver to the messages 
from the Fort Wayne station in the same building, about 400ft. 
away, from the Tower station or from the Long Distance 
station, erected on Art Hill, at an approximate distance of 
halfamile. The last-named station boasts of the largest air wire 
of all that have been erected on the exhibition grounds, this 
being hung at a height of about 210ft. from a 40ft. cross-arm 
supported by a wooden structure. A horizontal wire is 
stretched along the cross-arm mentioned, and 20 vertical wires, 
each averaging 250ft. in length, are suspended from it. The 
vertical wires are curved outwards by means of cord spreaders. 
The antennæ enter the roof of the building in two portions of 
10 wires each, and from these wires the messages are sent, 
the receiving antenne being entirely distinct in a building 
near the foot of the mast. The earth-plate consists of a copper 
plate with a surface of 140 sq. ft., buried at a depth of 8ft. 
Means are provided for keeping the soil around this piate 
constantly damp. Messages have been sent from this station 
to Springfield, Ill., where the communications were received 
with the aid of a telephone, and a similar overland service with 
Chicago and Kansas City is to be inaugurated as soon as the 
receiving stations at these two places have been completed. 
Two electric motor cars, fitted with wireless telegraph 
apparatus, are also on view. The same battery which propels 
the caris used for operating the wireless telegraph instru- 
ments. They have, it is stated, been 5 employed 
for sending stock quotations from the New York Curb 
Exchange to the brokers’ offices in Broad and Wall Streets. 


According to a Reuter message, overland communication by 
wireless telegraphy between St. Louis and Chicago, a distance 
of 300 miles, has now been established, Mr. W. E. Golds- 
borough, the chief of the department of electricity of the 
St. Louis Exhibition, having sent, on August 14th, the follow- 
ing telegram :—“ I have the honour to announce that the 
jurors report that every message sent from St. Louis has been 
received in Chicago with perfect accuracy. I heartily com 
gratulate Dr. de Forest and his co-workers.” 

It is stated that the Marconi Wireless Telegraph Co. are 
working wireless stations between Banana and Ambrizette for 
the authorities at Angola, a Portuguese West African possession. 

It is announced that the U.S. Congress has sanctioned à 
project whereby all telephonic and wireless telegraph com- 
panies which join up Washington with a province, or two 
provinces between themselves, or any part of the Republic 
with a foreign country, shall come under the National Tele 
graph law of October 7, 1875, 
he Paris correspondent of the Daily Telegraph states that 
Gen. André, Minister of War, has authorised experiments of a 
new kind to be made by the military experts who have been. 
of late using wireless telegraphy for communication from the 
Eiffel Tower with Dijon and other provincial towns. Ine 
aeronauts attached to the War Office are to make experiments 
from a captive balloon, which will ascend from the Champ- 
de Mars, and go much higher than the top of the tower. 
It will be an interesting sight for those who have not 
seen such aerostate at the manœuvres. Further officia 
recognition of the value of wireless telegraphy will be 
shown by its approaching installation on the island of 
Ushant. Messages will be sent from the island to ships at 
a distance of 200km., or 124 miles, from shore. Posts oT 
stations of wireless telegraphy are also to be placed soon at 
Porquerolles, the westernmost of the Hyères Islands, m the 
Mediterranean. Later on there will be stations at Cape de la 
Hague, near Cherbourg, and at La Coubre Point, on the Bay 
of Biscay. 
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THE AMERIGAN TOUR OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 
BY OUR SPECIAL CORRESPONDENT. 


In response to the long-standing invitation of the American 
sister institution, about 50 members, accompanied by a few 
ladies, left Liverpool on August 25th by the ss. “ Republic” 
of the White Star Line en route for Boston. A list of the 
members who took part in the tour was published in The 
Electrician of August 19th, p. 700. The president and secretary 
had travelled to New York the previous week in order to help 
the American committee with the detailed arrangements for 
the tour, the party on the Republic“ being under the guid- 
ance of Col. Crompton and Mr. Robert Hammond. The 


voyage was a pleasant one in every respect, primarily because | 


of the excellent weather. The members soon fraternised 
together, and formed a nucleus for the social life on board, so 
that time did not hang at all heavily on our hands. With the 
assistance of some of the Americans a series of sports of varied 
and amusing description was organised. The last two evenings 
on board were devoted to a concert and dance, both of which 
were thoroughly successful. A handsome sum as the result of 
these social diversions was contributed to the seamen's charities 
of Liverpool and Boston. 
Friday, September 2nd. 

One result of the fine weather in the Atlantic was to make 

our arrival about half-a-day earlier than the reception com- 


After formally welcoming the English engineers and a 
number of members of the Associazione Elettrotecnia Italiana, 
who had joined them from New York, the president introduced 
Mr. Bates, who made a stirring speech. He referred in par- 
ticular to the associations which Boston had with the early 
developments of electrical science as the birthplace of Benjamin 
Franklin, Morse and Cyrus Field, and as the original home of 
the telephone invented by Graham Bell. Suitable replies to the 
welcome of our hosts were made by the president, Mr. Gray, 
and by Prof. Ascoli, on behalf of the Italians. Later in the 
evening a supper was given, which was attended by many 
American electrical men. To those of us who had taken part. 
in the Continental trips of the Institution, it was interesting 
to observe the quick way in which the English and Americans. 
at once began the rapid interchange of their respective views 
on the practice of each country without the drawback of 


| trying to express themselves laboriously in a foreign language. 


Saturday, September 3rd. 


In order to make the most of our one day in Boston, the 
committee provided a number of automobiles for the convey- 
ance of the whole party. The first destination was the power 
house of the Boston Edison Co., situated in L-street, the 
larger of the two which supply the whole city. "There is 
only one undertaking in Boston, and practically no isolated 
plants, on account of the attractive prices the company is 
enabled to offer. The capital investment is now about. 
£2,200,000, and the customers number nearly 20,000. 
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mittee had anticipated. Consequently, we were all comfort- 
ably installed at the Hotel Vendome before the president, Mr. 
Chas. L. Edgar, and his fellow-workers had time to alter their 
plans. They were, however, soon on the spot, and it was 


evident that they had spared no pains to make our short 


stay in Boston as instructive as possible. Each member was 
presented with an accurate programme of the party's move- 
ments, together with a well-bound volume containing a large 
amount of information on matters of electrical interest in the 
city, with an introductory history of Boston and its principal 
buildings. A similar guide-book for each city is to be dis- 
tributed a day or two before our arrival, so that the chief 
electrical features may be studied, thus rendering the inspection 
of the actual apparatus and installation of greater value. Our 
early arrival gave most of the party the opportunity of seeing 
a baseball match between Boston und Cleveland, which took 
place in the afternoon. This initiation into the mysteries of the 
national game was much appreciated. The official reception 
was given in the evening at the Hotel Vendome, where the 
whole party were located. Mr. Edgar, president of the Boston 
Edison Co. and of the Reception comunittee, received the 
guests, while the gathering was honoured by the presence of 
the Governor of Massachusetts, his Excellency L. Bates. 


The new extensions to L street station are designed for am 
ultimate output of 60,000kw., the plant to consist of 12 


. 6,000kw. Curtis turbine sets generating three-phase current 
at 7,500 volts, but later the pressure will be increased to 


15,000 volts. The frequency is 60 — per second. The installa- 
tion is all laid out on the “independent unit " principle, with a 
separate boiler equipment and chimney shaft for each 10,000kw. 
The machine room itself is to be divided into three sections; 
so as to minimise the effects of a possible breakdown. The 
building is a steel frame filled in with brick, the engine room 
and boiler house running parallel to each other and to the older 
works, seen on the left of the general view. The coal is con- 
veyed direct from the wharf by means of an endless belt type 
conveyor, and is distributed to the storage yard or direct to 
the Loppers feeding the Rodney type mechanical stokers. 
The boilers are of the Babcock make, and in the basement 
below there has been placed a most convenient plant for 
handling and removing ashes. | 7 

The Curtis turbines naturally came in for the closest 
inspection ;. but, as only one was put down and had not run 
more than a fortnight, and that on a special load, not much 
could be ascertained regarding their efficiency and behaviour 
in operation. Those in process of erection, however, gave 
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excellent opportunities for studying the details of construction. 
They are all of 5,000kw. capacity, with four stages for the 
steam expansion, and run at 514 revs. per min. The floor 
space occupied by them is less than one-half of that required 
for one of the 1,500kw. units in the older station. 

The lubrication of the footstep bearing for the vertical 
shaft is done by water under high pressure. An auxiliary 
pumping engine produces the pressure necessary to maintain 
the film of water underneath the end of the shaft, but as an 
additional safeguard against the failure of the lubrication, an 
hydraulic accumulator has been put in which can keep up the 
flow of water for 10 minutes. This can be seen on the right- 
hand side of the turbine in the illustration. 

Although from its general appearance, the machine might 
be regarded as complicated, it is not so in reality, as in the 
picture there are seen also the centrifugal circulating pump, 
a dry-air pump and the feed pump for the boiler units 
associated with the turbine. The switch room occupies a 
large space between the old and new stations. Its main 
features of novelty are the adoption of the oil-break type of 
switch throughout, each element of which is placed in a 


was informed, has already been obtained in the old station 
with coal at 15s. per ton.* 

Later in the forenoon the whole party visited the central 
exchange of the New England Telephone Co. In Boston and 
the immediate suburbs alone there are 19,000 subscribers, so that 
the switchboards, testing arrangements and trunk cable con- 
nections are all on a very large scale. More than two-thirds 
of the lines have been placed underground. The lamp signal 
system is in use throughout, and the whole equipment is an 
example of the highest type of telephone engineering, and an 
honour to the birth-place of the invention. 

After leaving the company’s premises a drive was taken 
through the magnificent park system of Boston, which extends 
for miles round the city. An opportunity was also afforded of 
visiting Harvard University, Cambridge, and of inspecting the 
physical laboratory under the guidance of Dr. Kennelly. 
Finally, we stopped at the Union Building, where we were 
entertained at lunch by the Reception committee and a formal 
welcome was given to us on behalf of the university by Prof. 
Walcott. In the afternoon special cars were placed at our 
disposal for our return to Boston, where most of the short 
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separate brick cell. A similar arrangement is adopted for all 
the ‘bus bars, feeders and connecting links, each part being 
supported on glass insulators and walled off from all other 
live conductors. 

Incidentally, it may be mentioned that the 'bus bars are 
of aluminium. The whole of the switching operations are 
controlled by a system of relays placed in a room above the 
actual apparatus. Each switch is worked by means of an 
electric motor, but indirectly. In point of fact, the relay cir- 
cuit, when made in one direction, releases the trigger of a 
powerful spring, which thereupon closes the switch with a 
rapid snap action, thus rendering synchronising an easy 
matter. The motor (whose circuit has also been completed) 
revolves until another spring has been fully compressed, when 
it stops automatically. 
switch releases this second spring and the switch opens with a 
quick break. 


The situation of the power house on the harbour affords a | 


supply of condensing water to an unlimited extent, while the 
direct unloading of the coal and transference to the boiler 
house helps to bring the works costs down to 0°3d., which, I 


The reverse movement of the relay | 


time available was devoted to the electrical and mechanical 
engineering laboratories of the Massachusetts Institute of 
Technology. These occupy separate buildings, the electrical 


| alone covering 45,000 sq. ft., and, as far as one could judge, 12 


both there are opportunities for experimenting with almost 
every possible method of testing machinery and materials 
known to engineering science. The electrical department Was 


famous for its complete equipment 14 years ago, and it is m 
the front rank still, but our most recently-founded labora- 


tories, such as those of the Central Technical College and the 
Manchester School, need not fear comparison. 

The journey from Boston to New York was begun at 5:30, 
when the party took train for Fall River. The rest of the 
journey was completed in one of the palatial steamers of the 
Fall River Line, which landed us in New York about 7 o'clock 
on Sunday morning. 

Sunday, September 4th. 
Despite the early hour, Mr. J. W. Lieb, the chairman of 


| the local Reception committee, had arranged for automobiles 
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to be in attendance to take us to our respective hotels. In 
the afternoon arrangements had been made, by the invitation 
of J. G. White & Co., for a sail up the Hudson River and a 
visit to Coney Island, and a large number of American engi- 
neers accompanied the trip. This part of the programme was 
admirably carried out, and a pleasant afternoon was spent, 
the fine scenery being greatly admired. When it was begin- 
ning to get dark we moved towards Coney Island so as to 
witness the lighting effects of this remarkable pleasure ground. 
The illumination is on a lavish and gigantic scale, the ball- 
room buildings, towers, water-chutes, &c., being studded with 
thousands of lamps, picking out every detail and throwing a 
light of almost noonday brightness everywhere throughout 
the grounds. One newly-opened pleasure park called ** Dream- 
land," in which most of us spent the evening, actually takes 
about 2,000kw. from the Brooklyn Edison Co., and has a special 
sub-station of its own. 
Monday, September 5th. 

After the frivolities of the trip to Coney Island on Sunday 
evening, the substantial programme of electrical sight-seeing 
for Monday was in marked contrast. Nevertheless, the 
majority of the members appeared at the point of departure at 
9:30, prepared to grapple with the colossal task of inspecting 
all the principal generating stations in New York City in one 
day. The first installation to be visited was the subway and 
its plant. The subway system is ultimately intended to 
traverse the whole city along the principal traffic routes, but in 
the meantime only that running under Broadway has been 
completed, and even this is not yet open to the public. In fact, 
the train conveying the party of foreign and American 
engineers was the first that had passed through, except for 
the ordinary trial runs. 

Its construction was mostly done by opening the roadway, 
there being only the thickness of girders and arch between it 
and the surfaces. There are four tracks for the greater part 
in the same subway, on two of which there is a local service to 
every station and on the inner tracks an express service, with 
stoppages at four principal stations. The local trains will run 
with a one-minute and the express trains with a two-minute 
headway. 

During the journey much interest was displayed in the fire- 
proof car constructed of aluminium, but, curiously enough, 
fitted with wooden window frames and bamboo seats. The 

arty were safely conveyed to Fifty-ninth-street, at the North 
River end of which is situated the power house. It is 
designed for a capacity of 60,000kw., of which nine 5,000kw. 
sets are already installed. They are of Allis-Chalmers- 
Westinghouse build, and furnish three-phase current at 
11,000 volte and 25 ~. 

The boilers are arranged in independent sections, with a 
smoke stack to each, of which five are already erected. They 
number 60 in all, placed in two parallel rows in one boiler 
house having a central firing aisle. The coal conveyor runs 
through a tunnel direct to the wharf. 

The condensers are of the barometric type seldom seen in 
Great Britain, but apparently very popular in the United 
States. In this condenser there is a column of about 34ft. of 
water supported as a barometer in a closed pipe, and above its 
surface the Torricellian vacuum chamber is expanded out into 
a conical shape. Into this chamber are led the exhaust steam 
and the circulating water pipes. The condensing water prac- 
tically rises to the necessary height owing to the vacuum, and 
only a small pump is required to give it the requisite flow. 
The steam and cold water spray mix in the vacuum chamber 
and as the resultant condensed volume tends to increase the 
height of water supported in the pipe by barometric pressure, 
a corresponding quantity of water is expelled at its lower end 
into the hot well. 

In the engine room itself the arrangement of the Allis- 
Chalmers sets is well worth noting. Each has a straight 
shaft with crank discs at each end, and with the revolving 
field-magnet mounted centrally between the two halves of the 
engine. A high-pressure piston working horizontally and a 
low-pressure piston working vertically are attached to each 
crank disc, the connecting rods being attached side by side to 
one crank pin. The crank pins at each end are placed at 


135deg. from each other and thus the impulses tend to give a 
very uniform rotative effort. The alternator frame is made in 
six sections bolted together, having a small removable segment 
at the top of the ring to enable the field coils to be individually 
removed, if necessary. The 11,000-volt windings are insulated 
with micanite, paper, &c., and placed in partially closed slots, 
there being four slots per pole per phase and three bars in 
each slot. , 

The rotating field-magnet wheel is built of steel discs, the 
diameter to the outside of the poles being 32ft. The windings 
consist of copper strip wound on edge, one layer deep, with 
insulation cemented between the turns. The electrical effi- 
ciency is 96°7 per cent. at half-load, 97:87 per cent. at full 
load, and 98°15 per cent. at 25 per cent. overload. 

The switchboard operating room was inspected with the 
keenest interest by the members. The general arrangement 
employed is the oil switch of the G.E.C. make, similar to 
that seen in the Boston station, together with a system of 
relays for releasing the working springs and a motor for 
recompressing them. Here, however, the apparatus was 
actually at work, and could be traced out in detail more 
intelligibly. Two small indicating lamps placed on the 
operating board are provided for each oil switch, and are 
wired to its contacts so that a red light shows the switch to 
be closed and a green light its open position. In accordance 
with the best modern practice, each phase of the circuit is 
isolated in a brick cell, the switch consisting of two brass 
cylinders partly filled with oil. A double break is made on 
each phase, while auxiliary contacts carry the heavy working 
currents and the oil-break portion only comes into operation 
when the switch has to be opened or closed. 

It would be quite impossible to give details of value connected 
with all the power houses we visited in New York, but the 
above notes on the Fifty-ninth-street station may be taken as 
representative of the limits of progress at present reached there 
in the laying out and equipment of large power houses. 
Our next move, according to the programme, was to take a 
steamer up the Hudson river to the Kingsbridge central 
station, from which the electric street trams are driven. On 
the way up a very fine exhibition was given by one of the 
harbour fire steamers of the length and strength of its numerous 
water jets. The Kingsbridge plant is placed near a wharf on 
the Harlem river, through which our steamer now passed. 
This joins the Hudson and East rivers, and completes the 
waterway surrounding Manhattan island. Some time was 
spent in going round this station, and then the steamer 
proceeded on its way via the East river to the Seventy-fourth- 
street station belonging to the Interborough Rapid Transit 
Co., who own the subway. It is chiefly used for driving the 
electric trains on the elevated railways, but interchange 
of current as occasion demands can be made between all 
power houses of the Interborough Company. Our hosts, with 
the kind intentions of the town resident who wishes his 
country cousin to see “all the sights " in one day, had planned 
a visit to yet another power plant of the tramway company at 
Ninty-sixth-street. This they mercifully decided to omit, and 
our steamer proceeded as far as Seventy-sixth-street, where we 
disembarked to make a rapid examination of the equipment. 
This is practically identical with that installed in the more 
recent station at Fifty-ninth-street, of which we have already 
given as much detail as is possible. It certainly was an 
impressive sight, however, to see the eight 5,000kw. Allis- 
Chalmers sets in full service. 

Those of the party who were not yet satiated with these 
big things in central station practice continued their 
journey by water to the Thirty-ninth-street station of the 
Edison Company, where, like most of those bearing Edison's 
name in Chicago, Boston, &c., it has now been decided to 
instal in it three 5,000kw. Curtis turbines. Probably more 
uniformity in this direction might have been secured, but the 
rapid development of the business necessitated some vertical 
engines being installed before the successful evolution of the 
Curtis turbine. 

In the evening all the visiting members from England, Italy, 
France and Germany were invited to a banquet in the Waldorf- 
Astoria Hotel. 'The arrangements were carried out with the 


- 


900 THE ELECTRICIAN, 


greatest care, and culminated in a most successful and enjoy- 


able evening. Many of the most eminent men in matters 
electrical on the American continent were present, including 
Mr. Bion J. Arnold, the president of the American Institute 
of Electrical Engineers, Profs. Elihu Thomson and Crocker, 
Messrs. C. A. Coffin, T. C. Martin, Chas. F. Scott and J. W. 
Lieb. The menu cards were artistically got up to remind us 
of Franklin’s historic kite, string and key experiment, and 
later in the evening each guest was presented with an excellent 
little bust of the great philosopher. President Arnold 
proposed the health of the delegates from abroad, this being 
replied to by Mr. R. K. Gray, Prof. Ascoli, and Herr von 
Siemens, in their respective languages. Further complimen- 
tary speeches were made by Prof. Elihu Thomson, Mr. C. A. 
Coffin, and Mr. J. W. Lieb, while Prof. John Perry, in a 
racy and humorous fashion, replied on behalf of the toast of the 
progress of electrical science, in which he did not fail to have 
a thrust at his arch-enemy 47. 

This closed our doings in New York, the successful character 
of which was largely due to the earnest and hearty efforts of 
the chairman of the Reception committee, Mr. J. W. Lieb. 


Tuesday, September 6th. 

The following morning an early start was made for Schenec- 
tady. In fact, the lateness or the conviviality of the evening 
is not made any excuse by our hospitable entertainers for any 
curtailment of our programme of instruction and amusement. 
A special train, consisting of Pullman cars, was assembled for 
us at the New York Central station, and this is designed to be 
our moving headquarters for a whole week. The journey to 
bene taking us, as it did, through some of the most 
beautiful scenery in the Eastern States along the banks of the 
Hudson river, proved most enjoyable, especially as the hot 
weather experienced in New Xork had changed to a much 
lower temperature. In about three hours we arrived at the 
town of Schenectady, where from the railway we could see the 
extensive area of the G. E. Co. 's works. Further mention of 
them must, however, be postponed until another issue. 

(Zo be continued.) 


THE WILLESDEN POWER HOUSE OF THE NORTH 
METROPOLITAN ELECTRIC POWER SUPPLY CO.* 


Although the Willesden power house, which we are about 
to describe in this article, now forms one of the two large 
stations furnishing the “bulk” supply of the North Metro- 
politan Electric Power Supply Co., it was originally built for 
the requirements of the Willesden Urban District Council 
only. The Council obtained a provisional order in the 
ordinary course in 1898, with the intention of carrying 
out its own electric lighting. There was some delay for 
local reasons in the early days of the scheme, but finally 
Mr. E. T. Ruthven-Murray, who was appointed electrical engi- 
neer to the Council, succeeded in obtaining the Council’s approval 
of the station and distributing system designed for serving the 
large area of Willesden. Mr. Ruthven-Murray’s original 
scheme included an extensive network of tramways, but these 
were not sanctioned by the ratepayers. Although at the time 
this appeared to be short-sighted policy, Willesden being a 
scattered district in which tramway communication is badly 
needed, the action of the ratepayers has proved in the end to 
be beneficial to the district, for now it is to have tramways, 
but these are to form a part of the large network laid 
down by the Middlesex County Council and leased to the Metro- 
politan Electric Tramways (Ltd.). Towards the end of 1902, 
shortly before the works were completed, the Willesden Urban 
District Council were approached by the North Metropolitan 
Electric Power Supply Co., who offered to take over the new 
works on favourable terms, and, while utilising them for other 
portions of the company's area, to supply the Willesden Urban 
District Council *in bulk" on very favourable terms. The 

* Descriptions of the Brimsdown power house of the North Metropolitan 
Electric Power Supply Co. and of the electric tramways in the North of 


London, to which they supply energy, were published in The Electrician 
for July 29th, August 12th, 19th and 26th and September 2nd. 
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offer, particulars of which will be found in The Electrician, 
Vol. L., p. 1,073, was accepted by the Council, and the works 
were transferred to the company in February last. 

The Willesden Urban District covers about 7 sq. miles, and is, 
roughly, in the form of an equilateral triangle. In one-third of 
this area, still entirely rural, there is as yet no demand for elec- 
trical supply, while the remainder may be divided into two parts 
of maximum density, separated by a purely residential district. 
As there was a good site for the electricity works in the centre 
of one of the dense sections of the area, the double-current " 
system of generation and distribution offered an excellent 
means of supplying the district efficiently. The works have 
been erected at 'l'aylor's-lane, Willesden, and supply Willesden 
proper and Harlesden with continuous current on the three 
wire system. High-pressure three-phase current is transmitted to 
a large rotary converter sub-station in Salusbury road, Kilburn, 
which is approximately at the centre of the second area, comprising 
Cricklewood, Willesden Green, part of Kilburn and Brondes- 
bury. As the day loads are small, and a single 300kw. machine 
is sufficiently large to deal with them for several hours of the 
day, the generators are of the “double current” pattern, capable 
of supplying continuous or alternating current simultaneously. 
The continuous current is generated directly at a pressure of 
from 490 to 540 volts, suitable for the 2 x 240-volt network 
surrounding the works, and this fixes the average pressure at 
the alternating-current terminals of the same generator at 316 
volts, the machines being, as it were, rotary converters driven 
by engines. Step-up transformers with a ratio of 1:9 are 
employed, raising the pressure to an average of about 2,850 
volts, at which it is transmitted to the sub-station. There 
variable-ratio step-down transformers and rotary converters 
once more reduce the pressure down to that suitable for a 
2 x 240-volt three-wire continuous-current distribution. 

Having now briefly outlined the general system, we will 
describe the generating station in detail, as there are many 
interesting novel features in connection with it. The site, 
3} acres in extent, adjoins the Midland and South-Western 
Junction Railway, to which access can be gained from all 
the great northern lines. In Fig. 1 it is seen that there 
is large space available for extensions, representing 2} times 
the present length of the engine room. At present the boiler 
house is on one side of the engine room, while the offices, 
battery room, workshops, testing room and stores occupy the 
opposite wall. If, as is not improbable, future extensions will 
be by means of turbo-driven units, boilers will be placed each 
side of the extended engine room, the boilers on each side being 
connected to alternate engines. In this way the entire boiler house 
on one side could be shut down at light loads. The buildings 
are of pressed red brick with blue brick and stone dressings, 
and present a handsome appearance without any unnecessary 
ornamentation. The walls of the boiler house, engine room 
and battery room are lined with white glazed bricks throughout; 
and the boiler house and engine room are both lighted from 
extensive skylights extending the entire length of the rooms. 
The engine room has a lantern light in addition, and there are 
end windows both in the engine room and boiler house. The 
latter is exceptionally well lighted. The switchboard gallery 
runs along the side of the engine room, opposite the boilers, 
and can thus be approached independently from the offices. It is 
entirely of fireproof construction, the concrete platform being 
carried on a steel framework. , 

A siding for coal trucks branches off from the railway line, 
and coal is shot straight from the railway trucks into the 
three bunkers seen in Fig. 1. The bottoms of the bunkers, 
which are just above the level of the boiler house floor, are 
closed by sliding doors. Coal is taken from these as require 
into trucks, which run along an 18in. tramway into the boiler 
house, and deposited on the floor of the stoke-hold for imme, 
diate use. The labour involved in this operation is so sma 
that the addition of a coal conveyor is not warranted. The 
bunkers store about 100 tons of coal, and the spare space 
in the boiler house is at present utilised for the storage o 
large coal which would deteriorate if exposed to the weather. 
Mechanical stokers are not provided either, but the boilers are 
arranged so that chain grate stokers can be fitted at a suds 
quent date if desired. Beneath the boiler house & subway 
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has been built which will be utilised at a later date for the 
removal of the ashes, and from here also access to the main 
flue is obtained for cleaning purposes. 

There are four Babcock and Wilcox boilers, arranged in 
pairs. Three are double-drum boilers with an evaporative 
capacity of 12,500lb. per hour each, from and at 212°F., and 
the fourth is a smaller boiler, with an évaporative capacity of 
5,800lbs. per hour. They are built in glazed brick settings, 
the extra capital cost of which, Mr. Ruthven-Murray contends, 
is far more than compensated for by the decrease of air leakage 
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partitioned off from the boiler house by a glazed screen. The 
Hall pumps are capable of supplying 3,500 gallons per hour, 
and the Mather and Platt pump 2,000 gallons per hour. The 
latter is driven by a 63 H.P. electric motor at constant speed, 
and the regulation is effected in an ingenious manner, The 
pump itself has three cast-iron cylinders mounted radially on 
a cast-iron frame at angles of 120deg, like the cylinders of a 
Brotherhood engine, the plungers, which are of gunmetal, 
being driven from a common crank-pin through mild steel 
| connecting rods and ball and socket joints. ulation is 
effected by varying the stroke of the pump, 
as explained in the diagram Fig. 4. The 
crank pin A is fixed excentrically on a 
disc, D, fitting into a recess in the hub of 
a toothed driving wheel, C, which is 
driven by a pinion, D, on the shaft of 
the electric motor. This recess is itself 
placed excentrically to the periphery of 
the toothed wheel C, and thus, when the 
disc B is rotated by means of gears situated 
in the hub, the crank-pin A is caused to 
: move in a circle (0—1, 2, 3, 4) ; at one 
S point (the highest in the diagram) of this 


N Main Flue To Chimneym——- + | cireular eourse the crank-pin will be at 
—— . its maximum distance from the centre of 
(LX? OX SS T revolution of the toothed: WEBER NN 
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and radiation. The boiler pressure is 180lbs. per square inch. 
Superheaters of Messrs. Babcock and Wilcox’s usual pattern are 
fitted within the boilers. ' 

The arrangement of the economisers and flues calls for 
special mention. Instead of grouping the economisers all 
together in the main flue, a small economiser (of 192in. tubes) 
is placed in a branch flue in connection with each boiler. The 
disposition of these flues is dotted in Fig. 2, which has been 
specially prepared for this article with the assistance of Mr. 
Ruthven-Murray, and the sketch Fig. 3 makes the arrange- 
ment quite clear. By means of the swivel dampers, dotted 
in Fig. 3, any one of the economisers can be put out of com- 
mission for cleaning or repairing while its boiler is still in use, 


and in the meantime the connection of the other economisers | 
with the boilers remains undisturbed. The economisers are | 


by Messrs Green & Sons. 


Each boiler is fitted with a draught gauge (supplied by | 


Messrs. Wallach Bros.), which is of considerable assistance to the 
stoker in enabling him to keep his furnaces in good condition. 

Another useful accessory is an * Ados" registering CO, 
recorder (supplied by Messrs. Sanders, Rehders & Co.), which 
is connected to the main flue or to any boiler at will. This 
apparatus, which was illustrated in our issue of November 13, 
1903 (p. 145), depends on the fact that CO, is absorbed by 
a solution of caustic potash, while the other gases are not. 


A “motor,” which is practically a miniature gasometer and | 
valve driven by the partial vacuum in the chimney, raises | 


and lowers a bottle of glycerine every five minutes and also 
pumps some of the flue gases into a measuring tube, in which 
exactly 100 cubic cm. of the gas is trapped with each stroke 
by the rising and falling of the glycerine. 
driven into a vessel containing the caustic potash solution where 
the CO, is abserbed, the remainder displacing a correspond- 
ing volume of the solution. This increases the pressure in a third 
vessel and raises an inverted cylindrical vessel or“ bell“ within 
it, causing a motion of the pen through a simple lever. A 


chart revolves by clock-work and the pen traces a line on it | 
| erank-pin. The inner periphery of each dise is connected by 


every five minutes corresponding in length to the proportion 
of residual gases after the CO, is abstracted. Thus the curve 


so formed, if the chart is inverted, shows the proportion of | ) 
| the right if one brake strap is tightened, and to the left if the 
| other is tightened. This spindle gears into the dise at its other 
| end, and thus causes the latter to turn. 


CO, in the flue gases. The apparatus, although somewhat 

complicated, appears to work well, and the results are of con- 

siderable utility in effecting economy in the boiler house. 
Two Hall steam feed pumps and one Mather and Platt elec- 


This gas is then | 


trically-driven pump are placed in the pump room, which is 


plungers will, therefore, perform their full 
ength of stroke ; at the opposite point of 
the circle (0) the crank-pin will be con- 
centric with the centre of revolution of 
the toothed wheel, and, consequently, will 
| have no action on the connecting rods of the plungers. 5 

The gear which turns the crank dise, as explained above, is 
an essential feature of the pump. The crank-pin is hollow 
and there are two brake drums at the end. These move 
excentrically, parallel to the crank disc, but by tightening the 
brake strap on either brake drum it revolves in relation to the 


| 
| 
| 


Fic. 4.—DriaGRAM SHOWING PRINCIPLE or REGULATION ON 
MATHER & Puatrt FEED PUMP. 


* sun-and-planet" gear to a spindle within the hollow crank- 
pin, so that this spindle will revolve within the erank-pin to 


The brake straps are 
controlled by the same lever, which, if moved upwards, tightens 
ofie of them, and if moved downwards tightens the other. 
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The motor is shunt-wound and runs off the 240-volt con- | An even turning momont was specified, the irregularity not to 
tinuous-current circuit, its speed being 550 revs. per min. and | exceed 4 of one per cent. per revolution, and a specially heavy 
that of the pumps 80 strokes per min. The feed pumps were | flywheel has been provided, weighing 11 tons in the case of the 
all supplied through Messrs. Babcock and Wilcox, who were | smaller sets and 15 tons on the 600kw. set. The engine speeds 
contractors for the whole of the boiler house plant and the | are 250 and 214 revs. respectively, the number of poles on the 
steam range. A duplicate feed range has been erected, and | generators being 12 and 14 respectively for a frequency of 
the practice followed is to keep both ranges under pressure, 25 ~ persecond. The generators resemble continuous. current 
one hot and one cold. machines rather than alternators, but, of course, the pole-pieces 

The arrangement of steam mains is novel, and is clearly | are laminated, and they are also fitted with damping coils. The 
shown in the plan (Fig. 2) and the photographic view (Fig. 4). | armatures (which are slot-wound) revolve, and the field magnets 
Each boiler serves one engine directly, with the exception of | are fixed. At present the machines run as shunt machines, 
the two new boilers which are destined for the new 750kw. | but there is a compounding series winding which can be 
Brush set that has not yet been erected. The equaliser main | included in the circuit. The switch for this is placed on the 
does not run straight across the boilers, however, but is made | frame of the machine in the generator pit. Separate exciters 
up of separate lengths serving two boilers, one above the back | are provided, but at present it is found that the machines work 
of the boilers, the next over the centre, and so on. These | well with shunt excitation. In fact, it it were not for the 
are joined by a connecting piece at right angles to them | three slip-rings adjoining the commutator, the machines might 
through wide bends. This allows ample room for expan- be taken for ordinary continuous-current railway generators. 
sion of the pipe without the intervention of expansion | They are amply dimensioned, and one of the 300kw. machines 
bends, and it is the regular practice at the works to | has been run at over 400kw. last winter for several hours at 
shut off the equaliser main when it is not required, in | à time every evening without giving the least trouble, and 
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Fic. 5.— VIEW oF STEAM Range. 


supplying both continuous and three-phase alternating current 


spite of which no trouble is experienced with the joints. 
simultaneously. A fourth set (750kw.) made by the Brush 


o guard against water-hammer, a separator is placed at 
each connection between the equaliser main and the boiler, | Electrical Engineering Co. will be put in shortly. | 
in addition to the separator placed, as usual, at each engine. A jet condenser (supplied by Messrs. Ashton, Frost & Co.) 
The piping is of steel throughout, the main pipes being 6in. or | is provided for the two 300kw. sets, while the other sets will 
Tin. in diameter, and the equaliser 7in. ‘Together with the | each have their own surface condenser. The jet condenser 
boilers they are completely lagged in a very neat manner with | is capable of dealing with 12,000lb. of steam per hour, or 
slag wool enclosed in steel sheet coverings, Messrs. Jones & | 15,000lb. on emergency. The engine exhaust passes through 
Horsfield having been the contractors for this work. .| a baffle-plate oil-separator into the condenser. Thence the water 

Fig. 6 is a general view of the engine room taken before the | passes toa cooling plant, supplied by Körting Bros., on which 
erection of the 600kw. set, and Fig. 7 shows one of the 300kw. | there are four lines of spraying jets. The surface of the pond 
sets. These three sets consist of compound Ferranti engines | is 30ft. x 200ft., and it is capable of dealing with 100,000 
driving Westinghouse double-current generators. It will be | gallons of water per hour, which is the storage capacity of the 
noticed that, contrary to the usual arrangement, the low- | pond. The feed-water is taken from the outlet from the con- 
pressure cylinders instead of the high-pressure cylinders | denser to the hot well. A Kennedy water-meter is connected 
are nearest the boiler house. This puts the condensers in | on the pressure side of the feed pumps. All the water is 
a convenient position against the wall of the boiler house, , softened in a Bruun-Lowener water softener (supplied by 
and there is, moreover, practically no extra length of steam | Messrs. Lassen and Hjort) placed in the boiler house.. In this 
main, as this is carried from the separator to the high-pressure | apparatus the water is treated with milk of lime and soda. 
cylinder through the receiver between the two cylinders, which | The water first passes to a receiving tank in two compart. 
is thus heated with live superheated steam. The engines follow | ments. It fills one of these and then the tank tips over, 
in other respecte the standard lines adopted by Messrs. Ferranti. ! bringing the second compartment below the water pipe. This 
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r=0 tho rise is the perpendicular at ¢=0. The value e 
becomes then instantaneously established, but in all other cases 
this is not reached before f=. The student will find it 
alike interesting and instructive to construct other examples 
for himself, plotting the curves with the aid of the table given. 

For the speed with which the displacement of electricity 
into the cable occurs, or in other words the current, we have 


fundamentally = e 
E 
Sp 


There is, however, no occasion for the development of this, 
since we have already ascertained the potential V at the 
beginning of the cable, and obviously C=(e-V)/r. At t=0, 
when the key is depressed, the value, as V then O, is simply 
e/r. It thereafter decreases as V rises, so that it is evident, on 
Fig. 2 being inverted, the curves become illustrative of the 
current in percentages of its commencing value e/r. It is, how- 
ever, preferable to plot the curves independently. Thus, the 
ordinates in Fig. 3 being percentages of e/r, curve 2 illustrates 


Fic. 1. 


the current entering the cable in cases where Sr?/R = 0:00031846, 
as, for example, when r has the value of 100w with cable A, 
41-137% with B, and 618:18« with C. Curves 3 and 4 show 
the result when r is increased to 2rand 10r. Curve 1 is given 
for purposes of comparison, it is representative of thd emrrent 
when r, in which case the values fall simply from the 
commencing one of œ with the square root of the time. 

The quantity of charge that has entered the cable in a given 
time is dependent upon the mean current during that time. 
The areas enclosed therefore by the limiting ordinates and the 
curves illustrate the quantity of charge in the cable at 
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1—0*015 sec. On comparison of those bounded by curves 
1, 2 and 3, it is now to be observed that, notwithstanding that 
the commencing speed of entry varies inversely as the resis- 
tance r, the quantity of charge at ¢=0-015 sec. is not very 
greatly affected, and, at still later periods, it becomes less and 
less 80. In the foregoing examples the resistance 7 may be 
regarded as being inserted either between the battery and 
the cable, or the earth and the battery, or, again, as 
appertaining to the battery itself. It may be, therefore, 
justifiably concluded that in cases of signalling where the 
periods of battery contact exceed that illustrated, the battery 
resistance is not of much moment. Indeed, under such circum- 
stances, as a matter of practice one might say that, instead 
of reducing the battery resistance to a minimum, as it has 
sometimes been the custom to do, a moderate amount may be 
actually beneficial, since by this means the commencing output 
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is reduced. For, although this is of but momentary duration, 
and, consequently, not of much account as regards a single 
contact, when, as in signalling, there are a great number 
rapidly succeeding each other for a protracted period, the 
polarising effect upon a primary battery and the resultant loss 
of E. MF may, and does, require to be considered. While, as is 
seen from Fig. 2, the resistance has some additional slight 
advantage in that it reduces (with a limited period of contact) 
the potential value reached, and the stress, therefore, to which 
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the cable’s dielectric is subjected. -Should the battery resis- 
tance be of the value p while the resistance + remains, we have, 
of course, simply to substitute p + rfor r in the expressions above. 

In balancing two cables one against the other, on the 
resistance-bridge principle, ag shown in Fig. 4, in order that 
the instrument through which the beginning of the one is 
connected with that of the other, may not be affected after 
depression of the key, we have to arrange that the potential 
values at these points shall be at all times equal. Calling V 
the potential at the junction of p, r and r, v that at the begin- 
ning of the upper cable, and v, that at the lower, we have 
— the ordinary laws) 

V 


S 7112 . 
“Gye Gi 
But to effect a balance it is necessary that v» v, consequently 


matters must be so adjusted that 
r/r, = (RS,/SR,)}. 


and 


Fia. 4. 


The resistance in the battery circuit being p, if we express 
v in terms of e, we now have 


OCGA 


Were the lower cable and 7, disconnected from the circuit 


we should have 
p 
dE GP yero (pr) m 


Their presence in the circuit in the manner shown has the 
effect accordingly of reducing the speed with which the poten- 
tial rises to the same extent as æ simple increase of the resis- 


tance p to e( 1 7 would have when they are absent. 
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When both cables are of the finite lengths / and /,, and have 
their distant ends to earth, the final values of v and vi would 
V 
be respectively 7 . and “7, 
3 Rt 1 Ri, +1 
the balance these also must equal each other. We must so 
arrange, therefore, that r/r, = RI Rili. In practice, the lower, 
or balancing, cable would probably take the well-known 
artificial, form. | 

To effect a perfect balance under such circumstances we 
have, accordingly, to observe two conditions : 

l. That the resistances before the cable and artificial line 
are directly proportional to the square root of their respective 
core ratios. 

2. That they are also in direct proportion to the total resis- 
tances of the cable and artificial line beyond them. 

The relative importance of these conditions in signalling 
varies according to the values of the core ratio R/S and the 
length /. If, as is generally the case in submarine telegraphy, 
the former is small and the latter great, then (1) is of the 
higher significance ; on the other hand, as with overhead land- 
lines, if R/S is great and / small then (2) requires to be more 
closely complied with. Obvious practical requirements neces- 
sitate that r should be of some magnitude, so that the satis- 
faction of 1 will be effected by the adjustment of vi, while that 
of 2 will be obtained by the employment of a suitable length of 
artificial line. 

The resistance of the cable in the commencing moments 
(or at any time if of infinite length) we have hitherto 
regarded as (R/ Sy), signifying that at /—0, when the key is 
depressed, it is of zero value. Were there no property present 
beyond those of resistance and capacity, this would be strictly 
correct, Of the existence of a third we seem, however, in 
duplex balancing to have practical evidence. No matter with 
what care the two foregoing conditions may have been con- 
formed to, it is invariably found that the potential at the 
beginning of the artificial line will not commence its rise as 
quickly as that at the beginning of the cable. It seems likely 
that this results from the resistance of the cable being not 


5s). where L is the 


Sp 

inductance per unit length. It follows, therefore, that not only 
must the potential at its beginning acquire a finite value to 
start from at (20, since the resistance is not then =0, but 
(L/S), but it also rises more quickly than it does at the 
beginning of the artificial line, the inductance of which is 
relatively negligible. ben. OA oie 

To quicken the rise on that side of the-ingtrument, it is a 
general practice to insert a resistance (customarily of the order 
of tens of ohms) either before the beginning of the line, or— 
what has the same effect between its “sheathing " side and the 
earth. Since this hastening of the rise on the artificial line 
side is found thus necessary, it will be understood that the 
desired result may be equally well achieved by correspond- 
ingly delaying that on the cable side of the instrument. This 
may be done by connection of a condenser of small capacity 
in parallel with the beginning of the cable. It is, however, 
questionable whether a better approximation to a perfect 
balance would not be obtained if, instead of the adoption of 
either of these expedients, a small amount of inductance were 
incorporated into the beginning of the artificial lines. 


(To be continued.) 


, and for the preservation of 


truly (R/ Sy), but more accurately ( 


Opening of Holyhead Electricity Works. — These works, 
which have been erected in conjunction with a refuse destructor 
by the National Electric Construction Co. under an agreement 


with the local authority, were formally opened on Friday last. 


A provisional order was obtained in 1902, and the total cost 
of the undertaking has been about £16,000. Lord Stanley 
of Alderley switched the light on and declared the works open 
after an address had been read by Mr. Robert Roberts, chair- 
man of the Urban District Council. Mr. Price White, electrical 
engineer to the Bangor Corporation, has acted as consulting 
Ene on behalf of the Holyhead Urban District Council, 
and Mr. P. Williams is resident engineer. 


with a portion only of the old area. 
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ELECTRIC LIGHTING MATTERS IN DUBLIN. 


Last week we gave an abstract of the various reports and 
letters written by Mr. R. Hammond and Mr. Mark Ruddle to 
the Corporation of Dublin relating to the condition of the 
electricity supply works of that city. Other reports relating 
to the supply in the original distribution area have subse- 
quently reached us, and we give the gist of them below. 

At a meeting of the Lighting committee, held on August 9, 
1904, a report was submitted by Mr. Ruddle, city electrical 
engineer, calling attention to the urgent necessity of imme- 
diately taking into consideration the question of dealing with 
the old area, and stating that the question had been before the 
committee from time to time during the past four years. It 
appears that the committee instructed the consulting engineer 
to deal with the matter on November 17, 1903, also on 
March 31, 1904, and on May 31, 1904, and it was in view of 
the very short time at their disposal in which to make the 
necessary reconstruction, and to the well-known delays which 
always have to be allowed for in obtaining the various plant 
necessary, that Mr. Ruddle urged the matter upon the committee. 
On reading this report the committee ordered that a copy should 
be sent to Mr. Hammond, with the request that he should 
submit as early as possible a full report upon the various 
matters, and inform the committee what steps he advised in 
order to cope with the state of things veferred to by Mr. 
Ruddle, and the following is an abstract of Mr. Hammond's 
report, dated August 22, 1904 :— 


OLD AREA. 

When the Fleet-street works were in operation a supply of electricity 
Was given only in what we now call the old area. Feeder mains radiated 
from the works to sub-stations at which transformers were installed for 
converting from 2,000 to 200 volts. At these sub-stations the distributing 
network was supplied. As the low-tension distributors became loaded up 
it was found necessary to reinforce them with additional mains, and a 
number of low-tension sub-feeders were put in. When the Pigeon House 
scheme was drawn the problem arose as to the best way to continue the 
supply in the old area, the old supply being a single-phase supply, while, 
of course, the new scheme involved three-phase distribution. If three- 
phase distribution had been introduced throughout the old area the whole 
of the existing mains would have been rendered useless, new mains would 
have been necessary, and a heavy capital expenditure would havc been 
incurred. Such a course was out of the question and the utilisation of 
the old single-phase network was imperative. It was accordingly decided 
to divide the whole of the old area network into three sections and to 
connect one of the three-phases of the new supply to each section. Trans- 
formers installed at Fleet-street now take the place of the old generating 
plant. They receive their 5,000-volt supply from Pigeon House and trans- 
form it to 2,000 volts ; transformers are connected in each phase, and they 
supply their corresponding section of the cld area with single-phase 
current. The mains remain as they were before, so that under this arrange- 
ment no increase in capacity was made. The demand has increased in 
the old area to a most satisfactory extent, so much so that at the present 
time the old mains are more than fully loaded, and the transformers sup- 
plying them can also only deal with a small increase. Not only is this 
the case, but there are a number of further consumers who require a 
supply, and during the coming winter there is no doubt that it would be 
impossible to cope with the load with the old mains and their Fleet-street 
transformers. . 

I am glad to state, however, that there is no necessity for the least dis- 
quietude. The solution of the whole problem is not without compli- 
cation, but if my recommendations are carried out there will be no 
difficulty in dealing, with not only the winter's load, but with the farther 
increase in the demand which will no doubt arise in the future, I may 
add, at this point, that my recommendations do not involve & heavy 
expenditure of capital, on the contrary, the expense will be small so far 
as provision for immediate requirements is concerned. In view of the 
fact that the transformers and the sub-stations are fully loaded, it is use- 
less to increase the capacity of the old network by laying additional dis- 
tributors or sub-feeders. However, provision has already been made by 
which a considerable load in parts of the old area may be supplied from 
the tbree-phase networks. Four-core distributors have been laid in some 
of the streets in which the old mains are overloaded. It would obviously 
be an extravagant policy to attempt to increase the capacity of the old 
mains by laying additional cables while there are new cables already laid 
in the old area which are at present but slightly loaded and in some cases 
quite idle. The solution of the whole difficulty is, in my opinion, as 
follows :— 

1. To relieve the old mains of a part of their present load by transfer- 
ring it to those three-phase distributors. which are already laid (thus 
removing the congestion on the old distributors). 

2. To deal with every new demand by three-phase mains. 

In order to do this in the future, extensions of the three-phase system 
will, of course, be required, since the mains at presen: available can deal 
New sub-stations ‘will be neces- 
sary as well as new distributors, and I refer further to these exten- 
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sions§below. These extensions will only be required when the demand 
has increased farther, and the existing mains and sub-stations, with 
slight additions, will suffice not only. for the coming winter but also 
for a few additional consumers. The solution of the difficulty outlined 
above, although simple in theory, will require some care in practice. 
The first point which must be decided in considering such a scheme is the 
way in which the old network should be treated. Should the existing 
arrangement of single-phase feeders and sub-stations be retained or not? 
I think that when the three-phase system of sub-stations and distributors 
is made to embrace the whole of the old area the better course would be 
to link up the existing low-tension mains with the three-phase mains, 
and so gradually eliminate the old single-phase feeders and sub-stations 
altogether. | 

In the preparation of a more detailed report it is essential that I should 
have access to all data bearing on the question of the mains, such as the 
records of the distribution of the load, lamps connected on consumers’ 
premises, details of existing 5 boxes, sub- stations, maps, &c. 
The local knowlege of Mr. Ruddle and his staff would also be of great 
assistance to me. I shall be obliged, therefore, if the committee will duly 
authorise me and my partners to have access to all records bearing on the 
question, and to permit us to consult Mr. Ruddle and his staff as occasion 
may require. I need hardly add that I have no doubt Mr. Ruddle will be 
glad to give me every assistance, in order to conduce to the success of the 
undertaking, and [ merely proffer the above request as a matter of form 
in order that it may be regularised by the committee’s sanction. 


In a further report (September 5th) Mr. Hammond states 
that— 

It is essential that the load on the old mains should be lightened before 
the winter. The transformers which supply the old mains from Fleet-street 
were heavily loaded last year, and since then 2,671 lamps bave been con- 
nected to the mains. It is true that the full capacity of the old sub- 
stations has not yet been reached, but, on the other hand, the distributors 
and sub-feeders which radiate from these sub-stations are more than fully 
loaded, and they can barely cope with the existing demand. In order to 
utilise to the fall the transformer capacity of the old sub-stations it 
would be necessary to T down boosting apparatus to compensate for the 
heavy drop in the old sub-feeders and distributors, and also to instal 
additional transformers at Fleet.street. The expense would be greater 
than that involved in my recommendations, and I do not think that it 
is worth while spending money in this direction, in view of the fact 
that ultimately the old sub-stations will be supplanted, as already stated. 
The proper course, in my opinion, is to deal with the immediate require- 
ments in such a way that the steps taken will form part of the complete 
echeme, and not to attempt to deal with the problem by means of tem- 
porary measures. Proceeding on this basis, it is necessary to begin the 
work of taking over the old area load on to the three-phase main at once, 
transferring a sufficient amount not only to correspond to the addi- 
tional lamps connected during the year, but also sufficiently to relieve the 
old mains, that they will be able to mn with new consumers in streets 
where no three-phase main is yet available. 


Mr. Hammond then proceeds to describe, in detail, his 
scheme for the transference of consumers from the old single- 
phase mains to the new four-core distributors, at the same 
time taking care that the balance is not upset thereby. He 
suggests cutting the old distributor and considers the laying 
of new four-core distributors necessary in certain instances, 
some of which appear to be extremely urgent. 


A point has been raised as to whether the cost of the transfer of con- 
sumers from the old to the new mains, as proposed in Grafton-street and 
St. Stephen's-green, can properly be charged to capital. Ithink that 
the Local Government Board would permit it to be 80 charged, since the 
work is required in order that the new distributors may be fully utilised, 
and also in order that new consumers may be connected in streets not 
supplied by three-phase at present. A number of house services were 
made by the cable contractors under their contract, and these included 
gimilar transfers, However, the point is not of much importance, as the 
cost of the transfers would be small. The expenditure of £1,000 will 
suffice for present requirements, but there is no doubt that the satisfac- 
tory increase in the demand which has taken place will be continued in 
the future. In order to cope with the constantly increasing business, 
further expenditure on mains will have to be made year by year. A 
large expenditure in the immediate future is not required, and the work 
Fui carried out, piece by piece, in proportion to the increasing 

emand. 


Upon this report Mr. Ruddle has made the following com- 
ments :— 

From the general tone of Mr. Hammond's reporta it might be thought 
this problem was a new one, but the past records of the Lighting com- 
mittee will show that the congested condition of the old area has 
been known to Mr. Hammond during the last four or five years, and it is 
therefore a matter for regret that he did not either make sufficient pro- 
vision in transformers at Fleet-street for dealing with the natural demand, 
or that he did not from the first provide for three-phase mains, &c., being 
laid in this area sufficient to cope with the work, instead of leaving the 
matter practically untouched until the question has become serious. The 
question is serious from a financial and engineering point of view and the 
proposals now made are not a very satisfactory solution of the problem. 
Mr. Hammond considera it would be an extravagant policy” to Jay 
additional mains in the old area while there are new four.core cables 
already laid and at present lightly loaded, but I must point out that the four- 
core cables laid in Grafton-street, Sackville-street and Dame-street, were 


specially provided for the purpose of supplying three-phase motors in the old 
area instead of consumers in that area being confined to the use of single. 
phase motors only; his present proposals mean, practically, that these 
cables will be loaded up with transfers from the old single-phase cables 
instead of being free to supply additional consumers, and that before any 
appreciable number of fresh consumers can be taken on still further new 
mains must be laid. 

The proposed patchwork method of cutting up the old cables is, in my 
opinion, & very wrong proceeding unless there is absolutely no other course 
open, as the result will be a most undesirable complication in the mains 
network, with consequent increased liability of breakdown and difficult 
in maintenance, and it will not provide & permanent remedy. 

Although the old mains are fully loaded in several districts, the imme- 
diate inconvenience to the consumers has been the extreme variations of 
pressure at times of heavy and light load which at present we have no 
means of obviating, and, therefore, as Mr. Hammond acknowledges, we 
cannot work up to the full capacity cf the old sub-stations. Mr. Ham- 
mond would, in my opinion, have doue better to have provided adjustable 
* boosting " apparatus as mentioned in the opening of his report of 5th 
inst., and the necessary transformers in Fleet-street to deal with the full 
capacity of the old sub-stations. Indeed, apart from the old area, 
this question of the variation of pressure and its regulation will have to 
be dealt with in connection with the entire distributing system, for at 
Fleet-street distributing station we have no means of knowing the pres- 
sure at any of the new sub-stations or the networks fed by them, nor any 
apparatus for adjusting the pressure when found ne . The con- 
sequence is that, if the standard pressure is maintained on the heavily. 
loaded sub-stations, the pressure on the lightly-loaded ones is much too 
great, as the pressure on the 'bus bars at Fleet-street cannot be adjusted 
for the individual distributors. It is, therefore, essential that provision 
ghall be made for maintaining the standard pressure in all parte of the 
area supplied, irrespective of the load at any point or at any period. It 
is to be regretted that Mr. Hammond has not been able to submit his 
proposals for dealing with the future requirements of the old 
area on permanent lines, as it would have been easier to judge 
how far his proposals for dealing with the present congestion would 
fit in. As, however, in his report he contemplates ''eliminating 
the old single-phase feeders and sub-stations altogether,” it is 
evident that to meet the future requirements of the old area a very 
large expenditure must be expected, and if, as I anticipate, some £25,000 
at least must be expended in the near future for this purpose, it is 
important that whatever steps are taken now should not involve the 
expenditure of money which will not be permanently reproductive. 

During the term of Mr. Hammond's supervision the necessity of 
dealing promptly with this matter has been pressed upon him by the 
committee and myself, and, had he taken the necessary steps, we would 
have had ample time to carry out the reconstruction in the most efficient 
manner. As it is, when his proposals are received we are within a month 
of our winter load coming on, a position we should not have been p 
in, The carrying out of these proposals is not an easy task at this time 
of year. Almost the whole of the work will have to be executed at night, 
and the cutting out and joining up of the various sections will certainly 
have to be done after midnight, as it will be impossible to deprive 
sections of consumers of their supply during lighting hours, Special 
boxes will have to be designed in most instances to deal with the two 
classes of cables, and considerable difficulty will be experienced in finding 
room for these boxes in the already congested condition of the streets at 
the points required. The supply of cables, boxes, &c., cannot be expected 
in less than a month from the time of ordering, and the great care which 
must be exercised in the execution of the work must entail slow progress. 
It will, of course, be necessary to engage temporary technical assistance 
to supe the detail carrying out of the work (especially as it must be 
mostly done at night), as the peo distributing staff have their full 
work cut out in the service work for new consumers (which we have now 
taken over from the contractor’s staff) and in the regular maintenance 
work of the undertaking, which, naturally, is heaviest during the winter 
months. In conclusion, I must say that had I been the consulting engi- 
neer in charge of the work I should have dealt with the problem upon 
different lines; but, as the resporsibility rests upon Mr. Hammond, the 
committee will, I presume, in view of the short time now intervening 
before the winter's load comes on, carry out as much of the proposed work 
as is feasible under the circumstances. 


After the consideration of these reports the committee 
recommended that they be empowered to carry out, under the 
directions of the city electrical engineer, the whole or such 
portions of the proposed works as might be absolutely neces 
sary to safeguard the supply during the coming winter. The 
committee further recommended that they be authorised to 
apply to the Local Government Board for sanction to a supple- 
mental loan of £1,000, being the estimated cost of the works 
set forth in Mr. Hammond’s report. 


The Osmium Lamp.—It is reported in the Elektrotechnische 
Rundschau of September Ist that the Auer Incandescent Gas 
Co., of Vienna, discontinued on August Ist the manufacture 
of osmium lamps, the reason alleged being that it was foun 
impossible to overcome certain technical difficulties which pre- 
vented the lamp from becoming a commercial success. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE.] 


Volta Effect. —W. Gaede describes a number of experiments 
designed to elucidate the dependence of the Volta effect upon 
chemical processes happening in the superficial layers of mois- 
ture or condensed gas attached to the metallic surfaces. He 
shows that the phenomena appearing in the electric battery, 
such as polarisation by the current, depolarisation by the 
chemical action of the medium surrounding the electrode, stor- 
age of electricity at the electrode, polarisation capacity, and elec- 
tric double layers, may also take place at the surface of a metal 
exposed to air or other gases. The most obvious explanation 
is that based upon a film of water. The existence of a film of 
water has been made very probable by exact weighings, but 
Warburg and Ihmori have shown that on platinum this film 
must be thinner than 10-‘cm. The author's results show that 
there is a discontinuity of potential between a metallic surface 
and the surrounding gas, and that the difference of potential is 
of the same order as the Volta effect. In this way the results 
support the chemical theory. The author is investigating the 
effect of point discharges in modifying the Volta effect. 

[W. GaEDE, Annalen der Physik, No. 9, 1904.] 


Turning Moment in an Alternating Field.—H. Axmann has 
observed that when a soft-iron rod or wire, D, is placed in the 
field of a straight alternate current magnet, M, traversed by a 

-eurrent of some 15 amperes at 110 volts, in a horizontal 
position parallel to the lines of force, so that it approaches the 
pole P, but does not touch it, and is then fixed at R, it is subject 
to a certain turning force, which may be transferred to light 
objects attached to it. Thus a disc of cardboard, S, some 


10cm. in diameter, loosely strung on by means of a pulley of 
diamagnetic material, is set in rapid rotation as soon as the 
current is turned on. If the free end of the wire is displaced 
in the direction AA' the motion is left-handed, if in the direction 
BB’ it is right-handed. The speed is zero at the zero and 
beyond the circumference, and a maximum near the latter. 
The explanation must be sought in vibrations of the rod under 
the influence of the magnetic field. 
(H. Axuaxx, Physikalische Zeitschrift, September 1, 1904.] 


Permanent Electric Breath Figures. H. Axmann has produced 
a new kind of electric breath figures by discharging from a 
metallic matrix on to a glass plate. One pole of a spark-gap 
of 50cm. discharging distance is connected with the edge of 
the glass plate, and the other with the metallic matrix. 
The direction of the current is immaterial. The matrix 
is pressed against the glass by means of a soft spring. The 
author thus succeeded in obtaining glass plates from which 
the figures could not be removed by any known cleaning pro- 
cess, and they have retained the same figures for 10 years. 
Under the microscope, the figures are seen to consist of num- 


berless small drops of water clearly separated from each other. 
[H. Axmann, Physikalische Zeitschrift, September 1, 1904.] 


A Slow Interrupler.—K. R. Johnson has devised an inter- 
rupter somewhat resembling Simon's electrolytic interrupter, 
but based upon a pure Joule effect. An inverted funnel, having 
a tube 7mm. in diameter and 10mm. long, is cemented to the 
lower part of a cylinder 75mm. in diameter. The whole is 
plunged into a vessel filled with a mixture of alum and sul- 
phuric acid. Two plates of aluminium serve as electrodes, 


are connected with the terminals of a 110-volt circuit. 


one in the cylinder and the other in the outer vessel, and 85 

n 
closing the circuit a bubble is formed in the tube of the funnel. 
It escapes upwards, and is rapidly condensed. The circuit is 
hroken when the bubble forms and closed when it escapes. 
The interrapter works more slowly than Foucault's, but has 
the advantage of working independently of the dimensions of 
the circuit and without an induction coil or solenoid, whereas 
Wehnelts and Simon's interrupters require an inductance 
which can only be varied within narrow limits. 

[K. R. Jonnson, Comptes Rendus, September 5, 1904.] 


New Magnetic Contact Maker.—J. C. Shedd has devised a 
new magnetic control for clocks, which is less liable to failure 
than the mercury contact and more easily 
repaired than the ordinary mechanical contact. 
A is the lower end of the clock pendulum, B is 
a permanent magnet made up of 42 lamine 
separately magnetised before assembling. The 
dimensions of this magnet are: Height, 25mm. ; 
pole area, 6 x 6mm. ; distance between poles, 
11mm. CC are soft iron armatures laminated 
and measuring 9 x 6 x 5mm. They are mounted 
on springs DD, which are adjustable by screws 
MM. The contact point is at E, and consists 
of a platinum point playing against a small 
gold plate. This is adjustable by the screw G. 
The clearance between the magnet and the 
armatures is about Imm. Magnet B has its 
plane perpendicular to the plane in which the 

— pendulum swings. Since the action is continu- 
ous, the rate of the clock, once adjusted, is not further affected. 

[J. C. Supp, Physical Review, August, 1904.] 
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The Singing Arc.—S. Maisel brings out some novel facts 
with regard to Duddell’s singing arc (see The Electrician, 
September and October, 1903). He totally denies the validity 
of Duddell's rule that to produce a singing arc the ratio dv/di 
must be negative. This condition is only fulfilled in the case 
of homogeneous carbon electrodes, and even in this case the 
ratio becomes positive, according to Duddell, as soon as the 
frequency exceeds 100,000 per second. This latter contention 
was shown to be erroneous by Wertheim-Salomonson, who 
obtained singing arcs with frequencies of 400,000 ~ per second. 
Corbino showed that the oscillations are not necessarily 
sinusoidal, but adhered to the condition dv/d? 0. The author 
bases his researches upon the recent observation made by 
Thomson, Stark and others that at the end of every 
oscillation the arc is extinquished, and that the starting 
of the arc is purely a question of the temperature of the 
cathode, and independent of the temperature and material of 
the anode. The author corroborated this by using an iron 
anode, which sang and hissed. On reversing the current, a 
feeble singing was also heard, and the author even succeeded 
with both electrodes of iron, but the note was not clear. The 
period was about 0:0008 second. In order to be quite sure 
of a positive ratio, dv/di, the author finally adopted a mercury 
anode in a vacuum of 3mm. The arc sang, and continued 
singing on reversing the current. A pure mercury arc also sang. 
The author, therefore, claims that the condition dv/di <0 is not 
essential. Going back to the origin of the condition, he points 
out that it was based upon the supposed sinusoidal character 
of the oscillations, in other words, upon the supposition that 
the whole of the energy is furnished by the condenser circuit. 
The author produces curves showing that for about a third of 
each period the current is zero, When that is the case, energy 
passes into the condenser. It follows that musical arcs of any 
frequency and with any electrodes are theoretically possible. 
But the cathode must either possess a high temperature or 
must be “actuated " by a subsidiary arc. The period depends 
upon the main current, and the feebler the current the lower 
is the frequency. The fact that with iron electrodes the 
distance apart must be very small, and the singing only laste 
a few seconds, is due to the rapid cooling of the electrodes. 
The iron arc may be kept up by heating them artificially. 

(S. MariseL, Physikalische Zeitschrift, September 1, 1904.] 
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ELEOTRIOAL BOOKS AND PUBLIOATIONS. 
‘Al Books, Newspapers, and other Publications can be ordered direct of 
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TRADE UNIONS AND THE PREMIUM BONUS . 
SYSTEM. 


In spite of the fact that the suecess of the premium bonus 
system of wages has long been established, and that men who 
have worked under it are perfectly satisfied, a Committee 
appointed by the Engineering and Shipbuilding Trades’ 
Federation to inquire into and report on the matter have 
nothing but condemnation for it. The premium bonus system 
was adopted some time ago by agrecment between the Amal- 
gamated Society of Engineers and the Employers Federation, 
and, the engineering employers having found its working ‘so 
satisfactory, it was deemed desirable to extend the system to 
other trades. A perusal of the report at once conveys the 
impression that the Committee commenced their deliberations 
with the firm determination to declare against the system. 
Instead of an honest attempt to better the conditions of trade 
and make it possible for the workman to earn more money, 
the Committee are evidently under the delusion that the pro- 
posal is only another move towards the suppression of labour 
and the elevation of capital. They are ‘unanimous in con- 
demning any system of labour except by the hour or, in cases 
where it is recognised by mutual agreement between the work- 
men and their representatives and the employer, by piecework.” 
The report continues: The general adoption of any such 
(premium bonus) system will be disastrous not only to the 
interests of the workmen concerned, but to the reputation of 
sound and honest workmanship, which, we trust, will be pre- 
eminently the characteristic of British manufactures throughout 
the world.” Sentiments of this kind have more than a suspicion 
of cant, and we trust that working men will be sufficiently 
alive to their own interests to disregard them. 

The premium bonus system is not, as the committee allege, 
a complicated one, nor are the calculations involved beyond 
the intelligence of the average fitter or turner. Different 
forms of it are adopted in different shops, but, in principle, 
it is exceedingly simple and is beneficial both to employer and 
employed. From experience, the foreman or works manager 1s 
able to ascertain the time that should be occupied in completing 
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a particular piece of work, and he fixes that time as a limit inside ` 
which the workman is paid a premium or bonus if he complete 
the work. If, on the other hand, he is only able to finish the 
job in the specified time he is still paid his regular hourly, 
wage, so that he cannot possibly be a loser. In any ease, 
the work must, of course, be done thoroughly, and any 
omissions or defects have to be made good within the 
time limit. Briefly, the system is one which encourages 
workmen to increase the earning capacity of their employers" 
works, and, at the same time, to increase their own wage- 
earning capacity. The committee argues that the standard is 
set by the best workman in the shop, and that the weaker 
goes to the wall. But if the standard were fixed by the best 
workman working at his best, no premium bonus would 
ever be paid, the system would revert to simple payment by: 
time, and there would be no need for discussion. The differ-: 
ence of opinion really turns on the question whether each: 
man’s work is to be considered of equal value. Apart from: 
this being an unsound basis from the political economist’s point, 
of view, it is absolutely unfair to the average workman, who is 
thus degraded to the level of the most inefficient of his col- 
leagues. The encouragement of “malingering” or * ca-canny " 
is the greatest dis-service that the trade unions can do to the 


engineering industries and to themselves, for the acceptance of | 


the doctrine that the more expert men must not work at their 
best would eventually lower the whole standard of British work- 
manship as compared with that of foreign competitors. Werc 
we not so accustomed to the peculiar actions of trade unions 
it would appear incredible that a working men's organisation 
should take exception to a system of payment by which no 
man is paid under the standard rate of wage, and the more 
expert men receive extra remuneration for their better 
proficiency. In fact, an impartial consideration of such 
matters as these unfortunately leads back to the old, old 
question: Is the employer master, or is the trade union to 
manage the employers works? [Interference by the trade 
unions as to what the master is entitled to pay over and above 
the agreed rate of wage will inevitably result in a wholesale 
extension of piecework rates (to which all the objections 
raised by the committee against the bonus system apply with 
double force), for—pace Jean Jacques Rousseau and the 
American Declaration of Independence—the doctrine that all 
men are equal cannot be accepted as a principle which is to 
govern the industrial activity of nations. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books.) 


Magnetism and its Blementary Measurement. By W. Himserr 
(London: Longmans, Green & Co.) 1904. 2s. 


It seems to be fashionable nowadays for authors of elec- 
trical text books to commence their writing and, after they 
have proceeded a little way, to find that, instead of publishing 
a single large book, they have the material for two volumes. 
The result is usually an elementary work leading up to another 
and more advanced treatise. Mr. Hibbert is in the fashion, 
and the book whose title is given above is the forerunner of 
a later and larger effort. 

The matter which it contains is admirably suited to elemen- 
‘tary students, and knotty points which are only appreciated by 
those having great teaching experience are carefully explained. 
There are expresssions to which purists might object; for 
instance, in describing the effect produced by a wire cutting a 
magnetic line, the author says: *. . . magneto-electric rub- 
bing is unavoidable, and the impulse thrusts the electricity along 
the wire." Itisto be hoped that this and a few other expressions 
will be avoided in the more advanced book. The magnetic bal- 
ance which bears Mr. Hibbert's name is described in some detail, 


Traitó Général de l'Emploi de l'Electricité dans lIndustrie 
Minière. By N. LarosroLesr. (Paris: Ch. Dunod.) 7fr. 500. - 

A good book dealing with the employment of electricity in 
mines ought, in course of time, to attain considerable popularity 
amongst mining and electrical engineers. M. Lapostolest's 
work is an exposition equally suitable for both clasess of engi- 
neer, and although it contains debateable points these do not 
detract seriously from the value of the book. The author, with 
whom the majority of British electricians are now in agreement, 
praetically. ignores continuous eurrent and says, in effect, that 
three-phase current is the only rational means of conveying 
electrical energy down a mine. He suggests the employ ment 
of a generating voltage of 240 where the radius of distribution 
does not exceed 200 to 300 metres, but for 6km. to 8km. he 
advocates 5,000 or even 10,000 volts, qualifying this statement 
by the remark that 5,000 volts will be high enough in most cases. 
We fail to sce any necessity for even so high a voltage as this, 
a3 the comparatively slight saving in copper wonld be more 
than balanced by other considerations inseparable from work 
with very. high pressures. It might be pessible, but it would 
not be wise, to run cables charged -at 5,000 volts beyond 


the bottom of the pit shaft. But even ignoring this point, 


there are very few mines whose workings extend 8km. from 
the shaft because other shafts are subsequently sunk. Hence, 
it would probably serve the purpose better to erect separate 
generating stations on the pit banks and put down low-tension 
and, perhaps, comparatively inefficient plant. 

Several pages are taken up with matter descriptive of typical 
generating and sub-stations, as well as by instructions for cal- 
culating sizes of conductors and the theory of alternating- 
current machines. A brief description of coal cutters and 
firing appliances is followed by a somewhat lengthy discussion of 
the pros and cons of locomotives. There is no doubt that loco- 
motives do possess certain advantages over ordinary methods 
of rope haulage, but there is also the exceedingly serious 
objection that the only successful type demands the employ- 
ment of bare live conductors. The author, in this instance, is 
forced to confess that three-phase work is out of the question, 
owing to the frightful confusion of wires which would ensue, 
and he comes to the conclusion that the only solution to the 
difficulty is the adoption of continuous current at a voltage not 
exceeding 65. But obviously this suggestion still leaves serious 
difficulties ; perhaps we may look to accumulators as a solution 
of the problem in the distant future. After dealing with ven- 
tilation and the electrical transmission of signals, the book 
concludes with a reprint of certain French and Belgian official 
regulations for the use of electricity in mines. l i 
Jahrbuch der Elektrochemie : 1902. (Halle-a-S: Wilhelm Knapp.) 

With all the will in the world the reviewer can find little to 
say. The “Jahrbuch ” is the same voluminous, elaborate, ill- 


| considered and indispensable product that it has always been. 


Every tiny pseudo-research is chronicled, every insignificant 
patent is sent down, each being allotted its space, and judg- 
ment on the items withheld except in those cases when the 
compiler’s feelings get the better of him. In that instance his 
remarks are punctuated by a ? 

The time has come when the purely academical part of the 
“Jahrbuch” should be separated from the other portion 
recording technical progress. The writers of the former stuff 
may be kept within reasonable bounds, and the writers of the 


latter should be encouraged to expand, not in the direction 


of recording what they can obtain from patents, but what they, 
as technichists, believe to be good. lf we were intent on 
filling columns it would be a simple matter to set down clause 
by clause all the various merits and defects of our idol 
We prefer to appraise it. The “ Jahrbuch der Electrochemie ” 
is a compilation of all work related to electro-chemistry, 
whether theoretical or technical, prepared with the utmost 
care and learning, destitute of intelligence. 3 
Preliminary Practical Mathematics. By S. G. SranLINo, B. Sc., 
and F. C. CLaRxR, B.Sc. (London: Edward Arnold.) 1s. d. 
This is a very elementary book on algebra and geometry. It is 
divided up into convenient sections, each representing one lesson. 
nners will find a good many difficulties clearly explained, 


Begi 
aad the chapters on logarithms merit careful study. We can 


recommed it to the class of student for whom it was written. 
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THE STARTING OF THE HEYLAND SINGLE-PHASE 
INDUCTION MOTOR. 
BY A. BOYD, B.Sc., B.R. (Svp.), 1851 Exu. Sct. 


The starting of the ordinary single-phase induction motor is 
usually accomplished by a split-phase arrangement in which 
two separate windings on the stator are employed, and an 
external inductance is inserted in one of these circuits to cause 
the necessary lag of phase. In the Heyland motor no external 
inductance is required. There are two windings on the stator, 
a running winding and an auxiliary winding. These are in 
parallel at the start, and the auxiliary winding is cut out when 
the motor has attained a speed sufficient to enable it to run as 
a single-phase motor. The running or main winding is inserted 
in slots in the ordinary way, but the auxiliary winding passes 
through rectangular holes and is displaced 90 electrical degrees 
from the main winding. 

The experiments described in the following were carried out 
with the object of showing the distribution of the flux in the 
air-gap before and after the rotor circuits are closed, and to 
explain how the latter distribution is brought about so that a 
torque is produced in a definite direction. 

The motor experimented upon was a 6 B.H.P. machine made 
by Witting Bros, London. It has four poles and is designed 
to run at 1,440 revs. per min. with 34 amperes at 200 volts 
and 50 frequency, the slip being 4 per cent. when at full load. 
The stator and rotor (Fig. I) are built up of iron plates 0-5mm. 
thick. The stator plates have an external diameter of 36:4cm. 
and an internal diameter of 26:5cm., with a length of 15:57cm. 
over the iron. There are 32 slots for the main winding 
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2:5cm. deep and 14cm. wide, and four rectangular holes for 
the auxiliary winding 3:6cm. wide by l:8cm. deep. These 
slots and holes are not parallel to the axis of the stator, but 
have a “stagger” of lcm. in their whole length. 

The main winding consists of copper wire 3°5mm. diameter, 
insulated up to 3:8mm., with a resistance of 0-211 ohm. It ia 
a lap winding with an average of 9:5 conductors in each slot, 
there being nine conductors in each of the four slots nearest 
the rectangular hole and 10 in the other four. 

The auxiliary winding is concentrated in four holes, there 
being 57 conductors in each hole connected in séries and 
having a resistance of 0:476 ohm. The thickness of the iron 
neck between the rectangular hole and the air-gap is 5:2mm. 
in its narrowest part, so that its sectional area — 8:09 sq. cm., 
and the width of the air-gap is 075mm. 

The rotor has a diameter of 26°35cm. and a length of 
l5:5ecm. There are 60 slots 21mm. deep and 8mm. wide, 
Bhaped as shown in Fig. 1. The winding is an ordinury three- 
phase one, star-connected, the ends being brought out through 
the shaft to brass slip-rings. The wire is of copper 2:8mm. 
diameter, insulated up to 3:'1mm., two wires being in parallel. 
There are 10 wires per slot —:.e., five effective conductors per 
slot. The resistance of each circuit, including copper brushes 
(which were substituted for the carbon brushes to make the 
resistance more uniform), is 0:062 ohm. Leads are brought 
from the slip-rings to a rheostat with graduated resistances 
up to 2:98 ohms in each circuit. On this rheostat is a switch 
by means of which the auxiliary circuit is broken when about 
two-thirds of the resistance has been cut out. The motor then 
runs as a true single-phase motor. | 
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The power was supplied by a Siemens W 12 alternator 
giving a wave-form with the fifth harmonic very pronounced, 
and whose „mean? value - 0:66 maximum. The impressed 
/mean? volts were kept as nearly as possible to 200 all 
through, and the' frequency 50 periods per second. The 
relative position of rotor and stator, as shown in Fig. 1, was 
kept constant throughout the tests. 

n order to examine the distribution of induction in the air- 
gap 11 No. 36 double silk-covered copper wires (see Fig. 1, 
os. 1 to 11) were stretched on the bored face of the stator 
along the centre lines of the teeth, their mean distances apart 
in centimetres, centre to centre, being as follows: 1—2, 2:04 ; 
2—3, 2:07; 3—4, 2:07; 4—5, 2:00; 5—6, 2:07; 6—7, 
2:10; 7—8, 2:027 ; 8—9, 2:064; 9—10, 2:07 ; 10—11, 2:05. 
Exploring wires, numbered 12 and 13, were stretched through 
the rectangular hole and outside the stator iron as shown in 
Fig. 1. In addition to these, another wire, No. 14, was 
stretched in the air- gap under the centre of the next rectangular 
hole and corresponded to No. 6. These wires were all soldered 
together at one end, and the other ends brought out to 
numbered terminals. Since any current in these wires would 
tend to mask the effects, the variation of P.D. at their terminals 
was measured by an electrostatic method, a Kelvin quadrant 
electrometer being used, with a contact maker on the shaft of 
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the alternator in order to measure tho P.D. at definite intervals 
of time. The electrometer was calibrated by means of two 
Clark cells. Measurements were made every 18deg. (and 
sometimes closer) over a half period in time and curves plotted. 
From these curves integral curves were plotted, giving the 
average total induction at any instant between two wires. 
From these curves, the distribution of induction on the stator 
face at any epoch was obtained. 

The curves on the left of Fig. 2 give the distribution of 
induction over the stator face when the main coil was in action 
alone, and those on the right when the auxiliary coil was in 
action alone, while those in Fig. 3 give the distribution when 
both coils were working together, the rotor circuits being open 
in each case. The curves are numbered to indicate the epochs 
in zyths of a period at which the distributions take place. 
The applied volts were 202 at a frequency of 50°3, with a 
current of 6:6 amperes and power-factor of 0:148 for the main 
coil, 4:04 amperes and power-factor of 0:184 for the auxiliary 
coil, and 15:9 amperes and a power-factor of 0:11 when both 
in action together. 

The curves for the main coil confirm the result obtained by 
Prof. E. Wilson*—viz., that for a distributed winding the dis- 
tribution of induction on the stator face may be represented 
approximately by “roof curves," by which it is assumed that 
the induction varies uniformly from zero to a maximum value 
at the innermost turn of the coil. In this particular form of 
motor the maximum average value of the induction at the 
innermost turn is greater than would be the case in an ordinary 


* Proc. Inst. Elec. Eng., Part 139, Vol. XXVIII. ; also The Electrician, 
Vol. XLII., pp. 729, 801, 824 and 861. 
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induction motor, because of the continuity of the iron under 


the rectangular hole. This causes a dip in the side of the 
“roof curve," as seen in Fig. 2. The maximum average value 
of flux- density B obtained from the curves is 3,930 C.G.S. 
ne per square centimetre for the main coil, between exploring 
coils 5— 6. 

The curves for the auxiliary coil show that the induction 
is almost uniform over an angle of 90deg. The maximum 
average value of B for this coil is 1,840 C.G.S. lines per square 
centimetre. 

The distribution curves obtained when both coils were running 
together (Fig. 3) show a large oscillating flux, which crosses 
the axis at approximately a fixed point in space. Thus, unlike 
the ordinary polyphase motor, there is no rotating field pro- 
duced on open circuit of the rotor. The maximum average 
value of the induction between two exploring wires when both 
coils were running was 4,930 C.G.S. lines per square centi- 
metre, making the density i in the narrowest (O7 em.) part of 
the teeth 14,500 lines per square centimetre. 

The curves of induction for the search coils 6—12, 6—14, 
12—13, giving the flux across the neck, the air-gap and the 
total flux for the auxiliary coil, when thé rotor is on open 
circuit, are represented by the full line curves in Fig. 4. The 
total flux at any instant is equal to the algebraic sum of the 
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Rotor Circuits 


fluxes through the neck and half the air-gap flux between wires 
6—14, and the three curves are in phase. The induction 
through the iron neck reaches a maximum value and remains 
constant at that value over a considerable part of each half 
p nor B being 17,700 C.G.S. lines E square centimetre. 

he value of B in the iron above the rectangular hole is 
9,500 C.G.S. lines per square centimetre. 

On closing the rotor circuits through a resistance of 
2714 ohms per phase, the distribution of induction at different 
epochs with both coils running is given by a series of curves 
which cross the axis at different points in space, showing a 
definite progression along the face of the stator (Fig. 5). The 
field produced evidently consists of a rotating portion and a 
large oscillating portion. 

i Figs. 6 and 7 are shown the distribution of induction in 
the air-gap due to the auxiliary coil and the main coil when 
running separately with the rotor circuits closed. On com- 
parison with the curves in Fig. 2 it will be seen that the 
distribution for the main coil is slightly altered, but that for 
the auxiliary coil is very greatly altered, the induction being 
changed in sign at certain epochs. These curves in Figs. 
6 and 7, when combined, give resultant curves in close agree- 
ment with those observed when both coils are in action at the 
same time (Fig. 5). When the coils were in action together 
the current was 38:25 amperes and power-factor 0°71, while 
for the main coil and auxiliary coil, acting singly, the currents 
were 20 and 12:1 amperes and power-factors 0:88 and 0:53 
respectively, the impressed volts being 202 and frequency 50:2 
in each case. 


The broken curves in Fig. 4 show the total flux, neck flux and 
half the air-gap flux for the auxiliary coil, acting singly with the 
rotor circuits closed through a resistance of 10:96 ohms in each 
circuit ; the full-line curves in Fig. 8 represent similar fluxes 
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Fic. 4.—Curves showing Total Induction (No. 1) and Induction 
through the Iron Neck (No. 2) and Air-gap over an arc of 45 deg. (No. 3) 
Auxiliary Coil only excited. 


when the inserted rotor resistance was 27 4 ohms per phase, the 


„mean? volts being 200 throughout. It will be seen from 
these curves that when the rotor currents are started, the neck 


AA 


t9 


— 


oa ER E 
AHE EHS t 
EDABNEBEERFABRBPDELSa TS 


. ⏑⏑f Y HH 


N 

e . 

T 

88 8287272788882 
. 


Induction 103 C. G. S. lines per g. em. 


s ELT 
— — 
1 2 8 4 b 6 7 8 9 10 11 1 2 8 
Ezploring Wires. i 
Rotor conductors represented thus x x x x x 00000 @ 00 @ @ 
for Circuits 1, 2 and 3 respectively. 
Fid. 5.—Curves of Distribution when both Coils excited, Rotor Circuits 
olosed. 


and air-gap fluxes become displaced along the axis, this dis- 
5 increasing with the rotor currents. The neck flux 
eads and the air-gap flux lags behind the total flux, which 


remains practically fixed in position. When the resistance 
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inserted in the rotor circuits is 2:74 ohms, the air gap flux 
crosses the axis of time 26·5deg. behind the main flux, while 
the neck leads it by 18:7deg. The neck flux has increased in 
amplitude, the maximum value of B being now 20,100 C.G.S. 
lines per square centimetre, while the gap-flux has decreased 
in amplitude. l 

The curves of current in the rotor circuits have been obtained 
by measuring the fall of potential across the non-inductive 
resistances in the rotor circuits, reducing ratios being used in 
order to obtain the proper difference of potential for the quad- 
rants of the electrometer. These curves are shown in Fig. 9, 
the rotor circuits being numbered 1, 2 and 3. 

The manner in which the displacement of the fluxes through 
the iron neck and the air-gap is brought about may be easily 
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understood by considering the action of the rotor currents. 
For example, consider epoch 15 for the auxiliary coil running 
singly. On open circuit of the rotor (Fig. 2) the flux at this 
epoch is a uniform downward or negative flux of 500 C.G.S. 
lines per square centimetre, but on closed circuit of the rotor 
(Fig. 6) it will be seen to have partly a negative and partly a 
positive value. Atthis epoch the currents in the coils 2 and 3 
of the rotor (Fig. 9) are large, whereas the current in coil 1 is 
small, since it is in such a position with regard to the auxiliary 
coil that it embraces almost equal amounts of positive and 
negative induction. The values of the current at this instant 
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Fic. 7.—Distributioa Curves. Main Winding only excited, Rotor 
Circuits closed on 2°74 ohms resistance». 


are — 3:0, +21°7 and — 18:9 amperes in coils 1, 2 and 8 respec- 
tively. Now, by considering the directions of the currents 
and the fluxes caused by them in a three-phase star-connected 
winding of this kind, it will be found that the rotor coils 2 
and 3 assist each other in causing a flux in a positive direction 
to the right of exploring wire No. 8 (see Fig. 6) while the 
small current in coil No. 1 assists this action in the region 
of wires No. 9—11, and tends to counteract it to the right in 
the region of wire No. 13. The magnetomotive force due to 
these currents is sufficiently great to create a positive flux to 
the right of wire No. 9 (see Fig. 6). By taking the difference 
between the positive and negative fluxes at this epoch, it will 


be found that the net flux is a negative one of the total value 


of 15:6 x 10* C.G.S. lines. This should agree with the ordinate 
of the air-gap curve in Fig. 8 at epoch 15. The value found 
from this curve is - 15 x 10 , so that the agreement is close. 
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Fid. 8.—Curves showing Total Induction (No. 1) and Induction through 
the Iron Neck (No. 2) and Air-gap over an Arc of 45 deg (No. 3), and 
C:css Flux due to Ro'or Currents (No. 4). Rotor Circuits closed through 
& Resistance of 2-74 ohms. 


At epoch 10:25 (see Figs. 2 and 8) the value of the total 
flux is zero, while the currents in the coils 1, 2, 3 of the rotor 
are —1:25, +80 and -6'75 amperes respectively. These 
cause a positive flux as before, and since there is no flux due 
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to the auxiliary coil, this cross-flux attains a large value at this 
epoch. The total flux through the auxiliary coil is govern 
by the impressed voltage, so that it must remain unaltere 
excepting in so far as it is affected by the fall of voltage due 
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to the CR drop, and since there is a large positive flux in the 

air-gap at this instant, there must be, for equilibrium, an 
equal negative flux through the neck (Fig. 8). 
this is to cause the flux through the iron neck to cross the axis 
of time at an earlier epoch, while the flux through the air-gap 
crosses at a later epoch. 

A curve has been plotted in Fig. 8 whose ordinates are 
equal to the difference of the ordinates of the full line air-gap 
curves in Figs. 4 and 8 when the rotor circuits are open and 
when closed. This curve represents the cross-flux in the air- 
gap due to the rotor currents. The maximum ordinate of 
this cross-flux occurs at epoch 9:0 and amounts to 109 x 10° 
C.G.S. lines. 

The dotted curves in Fig. 8 represent the total flux, air- 

ap flux and neck flux when both coils were in operation at 
the same time. The fluxes between the exploring wires 6—12 
and 12—13 were observed, and the air-gap flux obtained by 
taking their differences. The rotor currents are greatly 
increased and cause the air-gap flux to cross the axis of time 
41deg. behind the total flux. The flux in the iron neck now 
attains a maximum value of 25,100 C.G.S. lines per square 
centimetre, and is represented by the broken curve No. 2; 

Curves showing the phase displacement of the currents in 
the running and auxiliary coils are given in Fig. 10 on open 
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Fic. 10.— Pressure (1) and Current (2) Curves of Supply and Curves 
showing Displacement of Currents in Main (3) and Auxiliary Coils (4). 


and closed circuit of the rotor. The following table gives the 
values of current, watts and angle of lag of curi ent, behind 
E.M.F. for each case :— 


e Fre- T 

Conditions. | qu bel Volts. | Amp. | atti Cos * p°. 
Rotor (Supply ........-. 503 | 202 | 156 | 860 | 0-115| 884 
circuits, Running coil...... 508 | 202 9°25! 200 | 0107 ' 83°9 
open (Auxiliary coil. | 50:3 | 202 | 6°25! 146 0114 83:5 
Rotor (Supply .......... 503 | 202 38 25 5,500 | 0-715 | 40*5 
circuits: Running coil...... 503 | 202 | 22:5 | 3,800 0:84 , 32:8 
closed | Auxiliary coii .. | 503 | 202 | 155 |1,540 0493! 60:5 


We see from these figures that when the rotor is on open 
circuit the currents in both the running and auxiliary coils are 
practically in phase with each other and with the current of 
supply. But when the rotor circuits are closed, the current in 
the running coil leads that of supply by 7:7 deg. „and that in 
the auxiliary coil lags 20deg. behind supply and 27-7deg. 
behind the current in the running coil. 

In an ideal induction motor with a pure rotating field —:.e., 
one with sine variation of current and sine distribution of flux 
in space—the watts in the rotor circuits are a measure of the 
torque. In this particular motor the torque as estimated in 
this way is 2:6 times the measured torque, showing the 
large preponderance of the oscillating flux over the rotating 
flux. Consequently, the torque was caleulated from the pro- 
duct of the current C in each conductor and the value of B at 


"The effect of | 


915 


that conductor. The force in dynes on the circumference of 
the rotor at any epoch = B x C/10 per centimetre of conductor. 
This was carried out for each of the three rotor circuits at 
six equidistant epochs over a half period and the average taken 
in order to obtain the average force. As the stator conductors 
are not parallel to the rotor conductors, the value of B used 
was a mean between the values at each end of a conductor. 
The length of each conductor over the iron is 15:5cm. and 
there are five conductors per slot and four poles, so that force 
5 15 155 2g. C3128. C dynes, where 
YB :: sum of the induction densities over the five slots of one 
winding. To bring to pounds we must divide by 981 x 454. 
The calculated force is 21-71b. and the observed force 20 ölb. 
at the radius of the rotor. The latter was very carefully 
measured by means of a beam and a Salter's balance at a radius 
of 45cm., care being taken to keep the rotor in the same posi- 
tion by raising the balance. The beam was tapped upwards 
and downwards and the mean of these readings taken. The 
above values are only approximate, since it is impossible to say 
what is the reduction of the force on the conductors due to 


on each winding = 
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Fic. 11.—Curves ghowi ig Variation of Calculated Force at Radius of 


Rotor on Circuits 1, 2and 8 and Total] Force (4) with Time. Also Curves 
of Observed Force (5) and Amperes (6) supplied with different Resistances 
in Rotor Circuits. 


leakage ; moreover, it is difficult to measure the force to a great 
degree of accuracy by this method on account of friction. The 
total calculated force and the forces on each of the rotor cir- 
cuits at each epoch are plotted in Fig. 11. The maximum 
force is 23:6lb. at epoch 20. On inspection of Figs 5, 9 and 
11 it will be observed that the greater part of this is contri- 
buted by circuit No. 2, in which the current is 37 amperes and 
the average value of B1 ,040 C.G.S. lines per square centimetre 
at this epoch. The minimum force is 11:2lb. at epoch 0, this 
value being 39 per cent. of the maximum. 

The torque and supply current were measured with various 
resistances in the rotor circuits, the impressed voltage ‘being 
kept at 200 as nearly as possible. The curve in Fig. 11 shows 
that the torque continues to increase as the resistance is reduced, 
but when the resistance was below 1:37 ohms sufficient power 
was not available to keep the pressure at 200 volts. On short- 
cireuit of the rotor no torque could be obtained, so that the 
remainder of the curve is most probably as shown by the 
broken line. 

The fullload torque of this motor is represented b 
force of 50lb. at the radius of the rotor (13:175cm.). This 
torque would be attained if the supply current reached about 
70 amperes. The maximum rheostat resistance supplied with 
this motor is designed so that the total rotor resistance is 
3:2 ohms, which limits the starting current to the full load 
current of 34 amperes, the force on the rotor circumference 
then being 18lb. 
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- To the above the writer would like to add a remark on the 
ic load losses in this motor. From the curves of current and 
pressure the watts supplied to the motor were calculated, with 
the rotor circuits open, and when closed through the resistance 
of 2°74 ohms—i.e., starting conditions as before. The total 
watts in the rotor circuits were calculated from the current 
curves, and the curves of pressure between the centre of the 
star and the sliprings. If the watts supplied to the motor be 
reduced by the C?R losses in the stator windings, and if the 
watts delivered by the rotor to its external circuit be increased 
by the C?R losses in the rotor ue ean then the difference 
between these corrected quantities should give the total hyste- 
resis and eddy current losses, and should correspond with the 
watts supplied (less CR losses) to the motor on open circuit of 
the rotor. In common with other experimenters,* the writer 
has found that the losses are greater when the rotor circuits are 
in operation, the increase amounting almost to the iron losses 
on open-circuited rotor. This increase occurred also when the 
stator coils were in action singly. 

In conclusion, I wish to thank Prof. Ernest Wilson for 
advice during the course of these experiments, which were 
carried out in the Siemens Laboratory, King’s College, London 


THE ELECTROMOTIVE FORCE OF THE CLARK CELL. 


At the recent meeting of the British Association there 
appeared, in connection with the Report on Electrical Units, 
a statement with reference to an experimental determination 
of the E.M.F. of a Clark cell which had been made at the 
Board of Trade Electrical Standards Laboratory. Inquiries 
at the Electrical Standards Laboratory enable us to give the 
following detailed account of the matter :— 

Towards the end of 1902 it was observed that certificates 
issued by the Reichsanstalt included an intimation that the 
E.M.F. of a normal Clark cell was taken as “ 1:4328 volts at 
15°C.” Since this differed by 12 x 10~ volts from the value, 
mentioned as a reference, in the Order in Council establishing 
the British electrical units, and generally adopted in this 
country, it was decided, as a matter of interest, to take an 
early opportunity of ascertaining the E.M.F. of the Clark cell 
in terms of the British ohm and ampere. The British standard 
for pressure—the hekto-volt—is obtained from the ohm and 
ampere by Ohm's law, hence any change in the accepted value 
of the Clark cell does not affect the British electrical 
standard units. 

In the press of work, official and public, for which the Board 
of Trade Laboratory is responsible, the time and opportunity 
for such a special test as that in question were not easy to 
secure. However, in January, 1903, a first attempt gave as 
the result that a certain Clark cell, No. 1,712 (Wolff, Berlin), 
had an E.M.F. of 1:4325 at 15°C. The difference between 
this value and that of the Reichsanstalt being only about 1l in 
5,000, it was not deemed necessary for laboratory purposes to 
do anything further at that time. A year later, in January, 
1904, the test was repeated with one of two new Clark cells 
(Wolff Nos. 2,530 and 2,531) just received from Berlin, and 
for which there were Reichsanstalt certificates of quite recent 
date. The method of the test and the apparatus used, both 
in this and in the previous experiment of January, 1903, may 
now be briefly described. 

There was available a manganin coil, Elliott No. 343, con- 
structed to have a resistance of 1:434 ohms at about 15?C. 
The comparison of this coil with the standard ohm was effected 
as follows :—A set of manganin coils, 1 + 1 +2 +3 ohms, per- 
manently connected in series, and of such form that each coil 
could be readily compared with the standard, was formed into 
a closed circuit by means of a 4'sth ohm, also manganin, whose 
value was known to something less than 1 in 1,000. It will 
be seen that the resistance between the points A and B (Fig. 1) 
of this grouping of the coils is approximately 1:434 ohms and 
the arrangement could be readily adapted to form one of the 
comparison resistances on a Carey Foster bridge. The coils 


* Prof. Ernest Wilson, ‘‘ The Induction Motor," loc. cit.; Behrend, 
“ The Induction Motor," p. 27. : 


being in frequent use their value was already well known but 


a chéck was made for each of them for the purposes of this 
experiment, and the resistance between the points named was 
found to be 1:4367, at 15°C. A Carey Foster comparison of 
this grouping with coil No. 343 was very easily made and 
oe ue result that No. 343 had a resistance of 1:4343, ohms 
at 15°C. | 
This No. 343 coil was inserted in the standard ampere 
balance circuit, so that the ampere could pass through the coil 
n and its value be determined 
by the standard balance. The 
E.M.F. at the ends of No. 343 
was then, by means of a 
Crompton low-resistance po- 
tentiometer and a sensitive 
galvanometer, directly com- 
pared with the E.M.F. at the 
terminals of Clark cell No. 
2,530 (Wolff). It is evident 
that the sole use of the poten- 
tiometer in this case is to 
give two comparative readings, and, on the Clark cell side, to 
provide facilities for making certain that the current in the poten- 
tiometer remains constant throughout the period of the test. 
The readings recorded for the Clark cell show that this con- 
stancy was very perfect throughout the whole experiment. A 
sample of the recorded readings is quoted below :— 


Fria. 1. 


Coil No. 343. 


| Clark cell No. 2,530. | 
Sb ð yd 8 
No. 283. Temperature Potentiomtr. Temperature Potentiomtr. 
"on °C reading. °C. reading. 
ee ere ä — — — — —À 
lampere ...... | 1:4332, s . 
l ampere ...... |j 29 1 1:4332, \ 22˙8 14353, 
ampere ...... a] „ f, 14332, l ss 
lampere ...... L 15:7 U 14332 \ 22:8 14351 


Three tests in all were made, one in the morning and one 
in the afternoon of January 27th, and one in the morning of 
January 28th, the result in each case giving the E. M. F. of 
Clark cell (Wolff) No. 2,530 as 1:4328 at 15°C. Clark cells 
are always kept in the constant-temperature room at the 
Board of Trade Laboratory, and the cell in this case had not 
varied in temperature by more than one-twentieth of 1°C. for 
48 hours before the comparison. 

This is a marvellous coincidence with the Reichsanstalt 
value, and, when taken in conjunction with the earlier experi- 
ment of January, 1903, it may be considered to show that 
the British electrical units are in close agreement with those 
of the Reichsanstalt. 

The Order in Council of 1894, which established the ohm, 
the ampere and the volt as new denominations of standards, 
declared that the limits of accuracy attainable are, for the 
ohm, within one-hundredth part of 1 per cent.; for the 
ampere and volt, within one-tenth part of 1 cent. 
The volt is defined in that Order as the electrical pressure 
that, if steadily applied to a conductor whose resistance !5 
1 ohm, will produce a current of 1 ampere, “and which is 


represented by” 0:6974 1,000 


1,434 

a temperature of 15°C. between the poles of the voltaic cell 
known as Clark’s cell. It is hardly necessary to inform our 
readers that higher accuracy than the limits officially stated 
is frequently attained and Jargely exceeded when suitable 
instruments are sent to the Board of Trade Electrical 
Standards Laboratory for verification. But de minimis non 
curat ler, and until the figures given in the Order in Council 
are found to be wrong by greater quantities than those which 
we have quoted, it need not be expected that the Board of 
Trade will take any official action in the matter. 

The practical limits of accuracy at this Laboratory depend 
greatly on thermometry. Differences of one part in a million 
are discernable in comparing ohms, and readings to within 
three or four parts in a million could be given, were it not 
that the thermometers are only graduated in tenths of à 
degree, and are estimated to perhaps fiftieths of a degree 
It would be easy to provide electrical thermometers reading 


of the olectrical pressure at 
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to one five-hundredth of a degree, but where can they be cali- | words, to drive magnetism, with a flux-density of one line per 


brated ? Differences of potential of one fifty-thousandth of a 
volt can be detected, but working to such accuracy is at 
present a waste of time owing to thermometry. As for the 
ampere, no demands have been made for hign precision, but 
the instruments at Whitehall can detect differences of one 
twenty-thousandth of an ampere; meanwhile the chemical 
constant is known only to about one part in a thousand. 


ON THE PREDERMINATION OF PLUNGER 
ELECTROMAGNETS.* 


BY SILVANUS P. THOMPSON, F.R.S. 


An impression seems to be abroad that the known laws of electro. 
magnetism do not suffice to enable the pull of the solenoid upon an 
iron plunger within it to be calculated, or at least that there is some 
obscure difficulty that prevents the design of such plunger electro- 
magnets from being readily predetermined, so that when constructed 
they shall fulfil any prescribed specification as to the required pull 
and range of travel. The author has, however, not found much 
trouble in working out a set of rules for design which yield results 
of an accuracy quite comparable with that attamed by the customary 
rules for the designing of electromagnets for dynamos and motors. 
It is believed that these will be welcomed by engineers interested in 
this branch of construction. Hence a brief account of them and of 
the principles on which they are established is here given. 

To concentrate attention on the essentials of the problem consider 
a magnetic circuit constituted as shown diagrammatically in Fig. 1, 
where a cylindrical rod 
of soft iron is supposed 
to be bent so that its 
ends enter a tubular 
bobbin carrying a mag- 
netising coil. Let the 7 ; = 
length of the gap be- J. ENAREN 
tween the ends of the ** ** ONG 
rod be called z inches, 
and let the excitation 
be such that the flux- 
density ig the gap, 
which will be practi- 
cally uniform, be B lines per square inch. Let each of the end 
faces of the iron have an area of A square inches. "Then it is 
known that the pull along the gap z, tending to bring the two end 
faces of the iron together, is expressed by the formula 

P2B?A/72,134,000 ; "e 
where P is the pull in pounds weight. It is also known that the 
flux-density B in the.gap is related to the excitation according to 


the formula 
| B x z x 0'8188=C5; (II.) 

where CS stands for the number of ampere turns of excitation that 
are actually expended in driving the magnetism across the gap, and 
0-3183 is the gap coefficient. If the iron is of good quality, and its 
magnetic state is far removed from saturation, the number of 
ampere-turns required to send the flux along the iron part of the 
magnetic circuit will be negligibly small compared with the number 
of those thus needed for the magnetism in the gap; and therefore 
the total number of ampere-turns of excitation to be provided by the 
exciting bobbin will not be sensibly greater than that expressed by 
the above formula. The symbol C stands for the current in amperes, 
the symbol S for the number of spirals or turns of wire on the 
bobbin. Hence we may take it that, under the above assumption 
that the iron is far from saturation, the actual ampere-turns needed 
will be CxS. If the iron were so far saturated as to require a 
sensible additional number of ampere-turns for its magnetisation, 
then the necessary total current would need to be slightly increased, 
or what comes to the same thing, the reluctance of the iron must 
be taken into account by adding a small equivalent length to x. In 
all the practical cases that arise, this increase to provide for the 
reluctance of the iron does not amount to more than about 2 per 
cent. of the whole; and may, therefore, be left out of account for 
most purposes. The gap coefficient 0:3188 is only another expres- 
sion for the reluctivity of air expressed in inch units.t In other 


* Paper read before the International Electrical Congress at St. Louis. 
t For those who prefer to work with metric units the formule will stand 
as follows:: 

P in kilogrammes = A/ 24, 700, 000. (I. a) 
and 3x2x0795-CS. . . . . . . . . (Ha) 
where A is the area in square centimetres, B the flux-density in lines per 
square centimetre, and z the gap-length in centimetres. The numeric 
24,700,000 is made up of 8r and 981,000, the latter being the number of 


Fic. 1. 


dynes in the weight of ikg. The gap-coefficient 0795 is the reciproeal of : 


0:47. 


square inch, along a gap lin. long, requires 0:8183 of 1 ampere-turn. 

Let us pass from the consideration of Fig. 1, in which nothing 
was movable, to the case presented by Fig. 2, of an iron-clad coil 
provided with a movable plunger, capable of being attracted in 
from the right, the iron jacket being extended at the ends so as to 
form on the right a sort of stuffing box (lined in practice with a thin 
tube of copper or brass) through which the plunger enters, and on 
the left a face-plate, from which a short cylindrical piece enters the 
other end of the bobbin. The reluctance of the joints may be taken 
as zero, provided they have surface enough, So then, again, if the 
iron is far from saturation the only reluctance that need be taken 
into account is that of the gap between the end of the plunger and 
that of the opposing iron piece. Now, let it be assumed, for reasons 
that will presently appear, that the plunger will not be permitted to 
travel so far down as actually to come in contact with this opposing 
iron piece, but that its movement will be stopped at some point a 
little further to the right, such as that marked E. Then its range 
of motion will be from E to some point to the right. As in the 
figure, let its range of motion (or stroke, to use an engine term) bo 
called x. Then it is clear that if any particular excitation by a 
given number of ampere-turns were provided, the pull would differ 
at different parts of the stroke, being a maximum when the plunger 
was at the end of its stroke, E, and being a minimum when the 
plunger was at the beginning of its stroke. For, when at the 
beginning of its stroke, the length of the internal gap is a maximum, 
and the flux-density will be a minimum, since from formula (IT.) 
we have: B=CS/0°3133z. 

Now write Pmax. for the pull at the end of the stroke, where B is 
a maximum, and Py in. for the minimum pull when B is at its mini- 
mum The designer will generally be required to work between a 
given maximum and a given minimum pull. Thus, for example, 


he may be required to design an apparatus to give a maximum pull 
of 100lb. and a minimum pull of 401b., with a stroke of 2in. Let 
the ratio of the maximum pull to the minimum pull be called y. 
Then, since, by formula (I.), P varies as the square of B, we have: 


Y = Prnax /Pmin. = BI /B in.; Whence, Jy = B max./Bmin. ; and 
Bain. Bus VY + (III.) 

Going back to formula (II.), and writing it out for the two extreme 
cases, we have, at the beginning of the stroke, where the distance 
along the gap from iron to iron is at its maximum value, which we 
will call z, Bin. x 2 & O 3133 CS; and at the end of the stroke, 
when the gap is reduced to z—z, Bmax. x ( r) x O 8133 CS. 
From this it follows that, 22 - z) = Bu /Bmin.= VJ. Hence, z must 
necessarily have the value 


„„ X. oe es o1 ED 
and as y is the ratio of the specified maximum and mininium pulls, 
it is at once seen that, in order to calculate z from r this function 
of y becomes important. For convenience some values of it are 
here tabulated for reference. The ratio |/y;( / y —1) is called u for 
brevity. 

Table I. of Functions for Pull-Hatio y. 


Pune / Pn. ... . 10) 15 20 25 130 35  40|50 
u=VYyl(y—l)..| o | 54 | 344, 27 | 237: 215 2-0 | 1:83 
17110177 .. | 0-185! 0-29 037 | 0:42 | 0:465 0-5 | 0-55 
Liu) 2d v | 44 | 244 | 17 | 197 | 115 | 10 | 083 
1 =P. Pu .. .. 60 | T0 | $0 | 90 |100 160 |250 1000 
u JV I) . . 1.69 160 | 155 | r5 1-47 183 | 12 111 
llu-1-1/1y . 0:59, 0:625| 0:645 0:066 068 | 0-75 | 08 | 0-9 
Iyl) .....- | 0-69. 06 | 055 065 0-47 | 033 | 0-2 | 0-11 


1 


— — — — ee 


So for as the first two lines of the table are concerned, their use 
is exemplified as follows :—Taking the instance of a design to have 
a pull varying from 40lb. to 100lb. with a stroke of 2in., we have 
here y — 100-40 —2:5, and looking in the table we see the corre- 
sponding value of u is 27. "This means that we must multiply the 
stroke by 2'7 to find 2, which will therefore be 5:4. In fact, unless 
we design the apparatus so that at the beginning of the stroke the 


Y 
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reluctance of the magnetic circuit is 2'7 times as great as the reluc- 
tance is at the end of the stroke, we shall find that the minimum 
pull w:ll drop to a less value than 25 of the maximum pull. It is 
obvious that, if the minimum pull is specified to come to a higher 
fraction of the maximum, the greater will be u. 

Next, returning to formula (I.), let us remember that if d be the 
diameter of the core, the area A of its end face will equal d? x 0°7854. 
Hence we may immediately deduce the new rule that — 


d = 9,580 X A/ Pain / B miu. . . 0 0 s (V.) 


This determines the diameter of the core if B, has been fixed. 
Conversely, if d is given we can fix Bmin, as follows :— 


Buin, = 9,580 x Pm / d. . . (V.a) 


To get a new relation we may go back to formula (II.), and insert- 
ing in it the value of B,,;,, just obtained, and z is the total gap-length, 
we find: 

3,000 * 2 * VPI / CS. . vl.) 


This enables us to calculate the required number of ampere-turns 
if the diameter of the core has been fixed. The rule is in itself of 
some practical interest, for it shows us that in any given case where 
the maximum and minimum pulls, and the stroke, are given, the 
necessary ampere-turns will vary inversely as the diameter chosen 
for the core. If we double, for example, the diameter of the core, 
making the plunger four times as heavy as before, the excitation 
may be reduced to one-half. 

We are now ready to consider a number of trial values or alter- 
native designs to fulfil any prescribed case. Using the same illus- 
tration as before, we will put down as being specified P4,,.—100lb. ; 
Pip, —40lb.; r-2in. We have already found / 2-5, u=2°7 ang 
2z=5°4, We also know that 4,/j—1:58. Hence, by rule (III.). 
B nn. = Bmax. 158. Also Pin. 6˙32 


Schedule of Trial Values. 


Bias, ++ ... | 100,0C0 | 80,000 | 60,000 | 50,000 | 40,000 | 30,000 | 20,000 
Brin, -+ . ... | 63,290 | 50,640 | 37,980 | 31,645 25,320 | 18,990 12,660 
en en 096 ' L2 | 16 | 191 ! 239 | 319 | 478 
OB roris | 107,000 85,600 | 63,600 | 53,500 | 42,800 | 31,800 | 21,400 


We first put down some trial values of Bmax. and, dividing each 
by Wy, we get corresponding values of Bmin, By formula (V.) we 
then find the resulting values of d: and then CS follows either 
from (VI.) or from the rule 


CS= Bnin. X 2 xX 08133 . (II. 5) 


On comparing together the values so set down, we see at once that 
if we attempt to work up to a maximum density of magnetic field in 
the gap as high as 100,000 lines per square inch, the plunger may 
have a diameter of only 0:96in. ; but then we should have to pro- 
vide no fewer than 107,000 ampere-turns of excitation. And when 
we consider that on large multipolar dynamos the amount of exci 
tation on one pole is generally of the order of 6,000 to 1C,000 
ampere-turns, or exceptionally rises to 20,000 in large alternators, 
we see that this design is impossible by reason of the copper 
required. On the other hand, if wo reduce the maximum density 
to 20,000, the core diameter comes up to 4°78in., and the ampere- 
turns fall to 21,400. 

The considerations which will settle our choice between the 
various alternatives have yet to be laid down. It may be remarked 
that a different order of procedure might have been followed. Thus 
we might have taken as trial-values for d, 1, 13, 2, 3, 4in., and 
calculated the corresponding values of Ban, and thence Banax. from 
formula (V.a). 

It is found in practice that the maximum pulls are given with 
great accuracy by the above rules, but that, owing to secondary 
causes, the minimuin pulls are rather higher (in some cases several 
per cent.) than the calculated values. 

We next enter on the thorny question of the length and depth of 
the magnetising bobbin. Let us call the winding length between 
the bobbin cheeks L, and the available winding depth T. Also call 
the mean length of one turn M, then the sectional area of the whole 
winding is LT, and the winding volume is MLT. Also, if the actual 
permissible current density through the cross-section (not the cur- 
rent density in the copper only) in amperes per square inch be 
called B, we obviously have the relation LT XB OCS. So if B is 
known from experieuce we get the rule 


LTS CS,. (VII.) 


Now experience shows that if proper pains are taken to give 
cooling surface, by radiating ribs or otherwise, 8 may be as great 
as 2,000 or 3,000 for coils that are used for momentary work—that 
is to say, for which the current is never kept on for more than 
20 or 80 seconds at a time. For apparatus in which the current is 
kept on for as much as 10 minutes or more much lower current- 
densities must be used. The extreme case of prolonged user for 


several hours continuously involves either special cooling arrange. 
ments with internal ducts, or else the use of & very low density, 
such as (3—800 to 400. This is at best a rough way of reckoning: 
the more exact way is indicated later. If in cases for momentary 
user we assume (3—92,000, we can fix a provisional value for the 
winding area LT. Now we have seen that the requirement that 
the minimum pull shall not fall below a definite fraction of the 
maximum pull involves the provision of a total length, z, of 
* equivalent gap" which is v times greater than the actual stroke. 
The greater u is the greater must the excitation be for a given 
maximum pull. Thus, for example, to give a maximum pull of 12lb., 
using & core lin. in diameter, and with & stroke of 8in., will require 
an excitation of 188,000 ampere turns if the minimum pull is not to 
drop below 8lb.; whereas it will only require 46,600 ampere-turns 
if the minimum is permitted to drop to 4lb., and only 4,080 if the 
minimum is permitted to drop to IIb. at the beginning of the stroke. 
We have to pay a very heavy price in ampere-turns (that is, in 
copper, or in current, or both) for the attempt to keep up the 
minimum pull. 

Suppose that the total winding area LT has been provisionally 
found, it remains to ascertain the separate values of L and T. This 
is again a matter where experience must to some extent guide. The 
total weight of copper (for a given number of ampere-turns) will be 
reduced if we make L very long and the depth T small, since then 
the mean length per turn is kept small. But L should obviously 
have some relation to the length of stroke, since it would be absurd 
to use a very long bobbin if only a short stroke is required, and 
a long stroke cannot be got if the bobbin is short. Here it must be 
remembered that in order to keep up the minimum pull at the 
beginning of the stroke we were forced to provide an addition to the 
gap, or, rather, to calculate the ampere turns as if the gap-length 
were z not z. A glance at Fig. 2 will make it clear that if for this 
reason the gap has had to be increased from x to z, the length L of 
the exciting bobbin cannot be less than z. For, if there is a good 
stuffing-box or cylindrical collar at the right, we may reckon the 
beginning of the stroke as the point when the plunger actually 
begins to enter the windings, and at the other end there is no need 
to make the projecting iron piece enter further than the thickness 
of the bobbin cheek. Hence, unless in some special case this would 
lead to an undue heaping up of the coils, it is a useful guide to take 
for L provisionally the same value as was found for z. Al this is 
under the assumption still that the solenoid is going to be jacketed 
with iron, so that the only sensible reluctance in the magnetic circuit 
is that of the internal gap. If now we take equation (VII.) and 
insert in it the value of CS given in equation (VI.) we get 

3,000 V Pus 2 
T qe pe 

And if we assume as above that 8 may be as great as 2,000 (for 
cases of apparatus used only for a few seconds at a tiine), and that 
L=z, the rule becomes 


T=15~x Pia. d. 


Let us see how this works out in the example previously used. The 
minimum pull was 40lb., so V Pmin.=:6°32 and z was 5'4in. If we 
had used a plunger 2in. in diameter, the exciting bobbin would have 
the following dimensions :—L =at least 5:4in., T=at least £74m. 
This, allowing }in. for the tubular part of the bobbin, would imply 
an exciting coil the inner diameter of which was 2°25 and the outer 
diameter 11-73in. If, instead, a plunger 4in. in diameter had been 
used, formula (IX.) shows that T would be reduced to 2'87in., and 
the inner and outer diameters of the coil would become 4'25in. and 
8:99in. respectively. 

Another approximate way of estimating the length L of the excit- 
ing bobbin is to draw upon experience, which shows that if T is not 
more than, say, 3in., and due care is taken as to cooling, each inch 
length of tubular coil can carry from 3,000 to 10,000 ampere-turns, 
the lower number being appropriate for cases of continuous service, 
the higher for cases of momentary service only. Now, this gives 
us a means of judging which of the trial values previously set out 
should be selected, for, since on Bmin. depends the number of ampere- 
turns needed, it must not be taken too high. If we apply these 
considerations to formula (II.) we find at once that, in apparatus 
for prolonged work, Bmin. must not exceed 9,580 ; while in that for 
momentary use Bin may be taken at 16,000 or 20.000, or even up 
to 38,000 in those cases where there is no danger of Bmax rising over 
100,000. To find the mean length of one turn M, on the supposition 
that the thickness of the tubular walls of the bobbin and the interna 
clearance add 0°25in. to the diameter, the formula is 


M=7(0°254+d+T). 


So far we have considered the excitation simply as so many 
ampere-turns, regardless of the separate values to be assigned to 
the amperes and the turns, and regardless of the resistance of the 
coil or of the watts wasted in it as heat. Now, as the rules per 
taining to these matters are in no way different from those 9 
ordinary electromagnets they may be here treated as briefly 8* 
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possible by merely quoting those that will be found most useful. 
The symbols used are as follows :— 

a=ampere-density in the copper section. 

B= ampere-density in the gross winding space. 

8 diameter (bare) of wire in inches. 

6, — diameter (covered) of wire in inches. 

Ræ resistance of coil in ohms. 

r —resistance of wire per inch in ohms. 

o, z resistance per cubic inch of coil space. 

8x:gectional area of wire in square inches. 

a = space - factor copper area-gross area. 

V — voltage applied to terminals of coil. 

20 watts consumed 2 CV — C*R. 

If C is prescribed, CS+C=S; B=CS+LT; p, =aß x 08/C? x 100, 
which fixes the gauge of the wire; s=C—a; VSC. 

If V is prescribed, C - w+V; r, - V.Mx CS. which fixes the gauge 
of the wire, or 12,000V/M x CS = resistance per 1,000ft. ; 


T MxCS. 
71,000 Vv? 
CSxM 08 
10% 


The following are also useful: „= 0˙785 Kd Len; LT=Sxs+e; 
M =420x d x wlax z X V P min. 


Example.—An example will make the process clearer. The case taken 
is an iron-clad coil to give a pull of 10lb., increasing to 30lb., over a 
range of lin. Voltage of supply 100 volts for intermittent work. Here 
Pmax. = 30; Pmin.=10; r=1; y=3; /y—1732; u (see Table I.) 22:37; 
222:87; /Pmin.=3'16. 

CS x d=3,000 x 2:37 x 3:16 = 22,500, by formula (VI.). 

Bnin. x d= 9,580 x 3°16 = 30, 300, by formula (V.). 

Bmax. = Bmio. x yy, by formula (III.). 


Trial Values. 


0:5 


1:5 


d 10 

CS 45,000 22,500 15,000 11,250 
2 60.600 30,300 20,200 | 15,150 
B nax 52,400 26,200 


104,800 34,936 | 
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The first of these requires too many ampere-turns for so small an 
apparatus. To judge of the merits of the designs we calculate them out, 
assuming that 8 may be taken as high as 2,000, so that LT — CS = 2,000. 
If the space-factor is taken at 0:5, this implies that the current density in 
the copper will be a= 4,000 amperes per square inch. 


Trial Values. 


LT 22:5 11:25 75 6625 

L T9 3:15 3:0 | 2:82 

T 8:0 3:0 2:5 | 2:0 

M 11:8 13:4 13:4 13:4 

LTM 266:0 151-0 1010 | 755 

8 0:0730 0:0550 0:0450 ! 0:0389 

8 0:00434 0:00242 0:00161 0:00121 

C 17:36 8:68 644 | 4:84 

S 2,600 2,325 2,325 | 2,327 

w 1,736 868 644 481 
Lbs. of copper 42:8 24:0 16:0 | 12:0 
Wt. of plunger ' 0:6 1:53 3:05 | 52 


The last of these designs is the cheapest, and wastes less power than 
the others; but if the weight of the iron jacket is included it will be 
rather heavier than the third design. 


In calculating the length L in the above example, it was assumed 
that T must, for reasons of heating, not exceed Bin., and this 
assumption caused L to be greater than 2, as it must in many cases 
be. For if the whole coil is taken as short as z, then the coils may 

ile up to too grent a thickness, and with the increase in the mean 
lenei of one turn will come a great weight of copper, and, what is 
also bad, the cooling surface will be insufticient. The relation 
between watts expended and necessary cooling surface cannot be 
stated with any precision, because of the intermittent nature of the 
user of the apparatus. But, taking the watt-consumption during 
the periods of use, and averaging it out over an hour, if the average 
consumption came to more than 3 watts per square inch of cooling 
surface the design ought to be reconsidered to give more cooling 
surface. Even so, the temperature rise will exceed that permitted 
in dynamos and motors. Lengthening the coil always 1s advan- 
tageous from this point of view, for it not only increases the surface 
but reduces the mean length of the turn and, for a given permissible 
watt-consumption, reduces the weight of copper; or for a given 
weight of copper it reduces the watt-consumption. 

Incompletely Enclosed Coils.—So far we have assumed an iron- 
clad type of coil, and we have found that, in order to fulfil the 
specified conditions of the minimum pull at the beginning of the 
stroke not falling below a certain fraction of the final pull, it was 
necessary to make z, the length of the equivalent gap at the begin- 
ning of the stroke, longer than the length r of the stroke itself. In 


other words, there was left in Fig. 2 a space between the bottom of 
the plunger, when it reached the end of its stroke at E, and the end 
of the iron piece which closed the tube. In engineers’ language, a 
clearance was left at the end of the cylinder below the piston. This 
clearance space might be filled up with brass or any other non- 
magnetic material so far as the reasoning was concerned. It might 
be thought that this space simply wasted power by requiring more 
ampere-turns to drive the magnetism through it. But the part it 
plays is best seen by considering what would occur if it were not 
there. Suppose it to be filled up with iron. Then when the plunger 
is right up to E there would clearly be required very few ampere- 
turns to give the maximum pull If the excitation were reduced 
accordingly, then, when the plunger was again pulled out to the top 
of its stroke, there would be so little excitation that the pull would 
fall far below the required minimum. So, then, it is absolutely 
necessary that when the plunger is at the bottom of its stroke, and 
the pull is à maximum, there should be this additional gap or its 
equivalent. Now that equivalent may be attained in another way 
— viz., if an equal amount of reluctance is introduced into the circuit 
at some other part. Let the point E, the bottom of the stroke, be 
shifted right to the end of the coil (on the left). Then a gap in the 
magnetic circuii can be obtained by removing the iron face-plate at 
the end, or as much of it as may be necded to produce an equivalent 
reluctance. Suppose we were dealing with the case where Pinas. is 
four times Pmin., or where the pull.ratio y 24. Reference to Table I. 
shows that in this case w=2 or z=2r. If we removed the end 
shield this would possibly not sufficiently increase the reluctance— 
it might be necessary to cut off some of the external jacket also. 
The amount would depend on the shape of the whole coil. If the 
whole cylindrical space down the tube were long compared with its 
diameter, the reluctance from end to end through the interior would 
be great compared with the reluctance of all the possible paths through 
the external air if the jacket had been entirely removed. Hence 
removing the jacket in such a case would not double, but would 
only slightly increase, the total reluctance existing when the plunger 
is in the position of beginning the stroke. 


The principle of magnetic images will help toward an under. 
standing of the matters involved. In a Paper read by the author 
before the Electrical Congress at Como in 1900, it was shown, and 
experimental proofs were adduced confirming the theory, that if & 
sheet of iron of indefinitely great permeability compared with air, 
and of indefinitely large size, were placed beyond the end of a 
solenoid, the effect of its presence is precisely that of a magnetic 
mirror. At all points of the space in front of it the effect of its pre- 
sence is the same as would be produced by the presence of a second 
solenoid of equal power situated behind the mirror at the place 
where, optically speaking, the virtual image of the first solenoid 
would be situated. If placed hard up against the end of the solenoid 
the effect is to double the length of the solenoid. If two such 
„mirrors are placed against the two ends of a solenoid of finite 
. length, they have the same effect as making the solenoid of infinite 
length. 

Now it is known that the strength of the field (in C.G.S. units) at 
any point inside an indefinitely long uniform solenoid is given by the 
expression W —47C5/10/, / being in centimetres. The correspond- 
ing expression in inch units is H—C$S//x0:33183. These values are 
true to within 1 per cent. for the field at the mid-length of a 
solenoid, provided its length be not less than six times its internal 
diameter. The value of the field at the mouth of the solenoid is 
exactly half this value, as is at once seen by considering that the 
effect at the middle must be equally due to that part of the solenoid 
which lies to the right and to that which lies to the left. The effect 
of putting an iron sheet or end plate across the end of an unjacketed 
solenoid. is then (assuming the iron to be of indefinitely great per- 
meability and extent) to bring up the value of the field within the 
mouth to the same amount as it would have if the solenoid were 
indefinitely extended and had the same number of ampere-turns per 
unit of length. 

Consider by the light of this fact what is the effect of putting on 
an iron face-plate with a well-fitting iron stuffing box on the anterior 
end of the solenoid. Saving that it will have a permeability and an 
extent less than infinite, the effect of its presence is that, when the 
plunger is in the initial position just beginning to enter the coil, the 
field at that end of the tube is brought up to the same strength that 
it has at the middle. Now, even without such an end plate, the 
extended long plunger performs partially the same function. If it 
were a perfect performer it would be pulled in this position with an 
initial pull corresponding to the magnetic tension along that field, 
and this, even with a long solenoid and as many as 2,000 ampere- 
turns per inch, would scarcely be as much as àlb. per square inch 
of end surface of the plunger. Once entered, however, into the 
mouth of the coil the plunger experiences & pull which steadily 
increases—supposing the plunger to be at least a little longer 
than the coil— until its advancing end reaches the bottom of the 
coil, where the pull is a maximum. And this maximum. is scen, by 
reasoning analogous to that used above, to be equal to one-quarter 
of the pull there would be between this plunger and its image if an 
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iron mirror were placed against the bottom of the coil. What that 


pull would be will depend on the permeability of the iron as well as 
on the ampere-turns per unit of length that magnetise it and on its 
area of section. If the permeability is known, or its curve has been 
ascertained, B can be found from the curve; and the pull will be 
one-quarter of that calculated by equation (I.). Hence it is the 
permeability of the iron as well as its section which determines the 
maximum pull of an unjacketed coil upon the plunger. In the iron- 
clad coil it is the permeability of air in the gap (or in the equivalent 
gap) which determines the maximum pull; since, as experience 
shows, and as can be foreseen from the equations, those designs 
in which tho plunger is of so small a diameter that saturation 
approaches a point where the reluctance of the iron need be taken 
into account, are more costly than those where the iron saturation 
is kept low. i , 

Adaptation of the calculations to cases of coned plungers is 
reserved for a future publication, the present communication being 
confined to cylindrical plungers. 
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A 16-MILE 80,000-VOLT EXPERIMENTAL ELECTRIC 
TRANSMISSION LINE.* 


BY A. C. BALCH. 


Early in 1908 a discussion arose regarding the proper insulators 
to be used on the then proposed Kern River transmission line, which 
was to be 125 miles in length, and to deliver at its terminal 
10,000 H.. The copper had been determined for a working 
voltage of 45,000 at the power house and 40,000 at Los 
Angeles with both lines working. The country about Kern 
River, however, having great water powers available, it was 
quickly seen that a higher voltage would be desirable in order 
to carry more power to Los Angeles over the same line. Accord- 
ingly, Mr. W. G. Kerckhoff, president of the Pacific Light 
and Power Co., instructed that a test should be made of the 
various types of line insulators then on the market. Nine types of 
insulators were available for testing, and each type was installed 
part with wooden pins and part with metal pins; the cross-arms 
were painted with metallic paint. For convenience the insulators 
here are referred to as ‘‘ porcelain 8-14.29; the first figure being 
the number of pieces, the second figure the diameter of the largest 
petticoat, and the third figure the creepage surface—.e., the actual 
surface distance between the wire and the pin. Stated in this way 
the insulators were as follows :—Locke porcelain 3-14-29, Locke 
porcelain 8-11-28, Locke porcelain 3-11-27, Locke porcelain 2-11-25, 
Locke porcelain 4-14-35, Locke glass 2-11-28, Provo glass 1-9-16, 
Muncie glass 1-9-16%, Knowles imperial porcelain 1-10-21, Allen 
special, composed of two-storey Provo 1-9-16, a single insulator being 
mounted on top of two others with a cross-piece supporting the 
upper insulator. 

On April 1st a line 16 miles in length, having three wires mounted 
in triangular shape with a distance of 40in. between wires, was 
started up. The test continued until June lst. During this time 
all sorts of weather was experienced, including heavy fogs and 
light and heavy rainfalls. In one night 4in. of rain fell on 
the country through which the line was built. The line ran 
east and west through the San Gabriel Valley, about 1 mile 
from the foot of the Sierra Madre range, and parallel to the 
same. During this test the usual experience of having no 
difficulty whatever with new insulators was most prominently 
noted. There was an average voltage of 80,000 between two of the 
wires and the third wire. Only single-phase transformers were 
available, and these were two 40,000-volt transformers, which were 
connected in series with the centre between the two grounded. 
Each transformer had a capacity of 250kw. Two of the wires were 
connected to one of the outside terminals of these transformers and 
one to the other. The current transmitted to the line was measured 
with a standard ammeter, which was placed in the line wires and 
set on top of the line insulator. This ammeter showed no apparent 
tendency to become inoperative on account of static charge. The 
current to the line was approximately 3 amperes, and this did not 
vary more than 5 per cent. at any time during the test. The size 
of the wire was No. 4 B. & S. gauge. 

A sharp rattling sound was in evidence, which seemed to be 
localised at points along the wire, varying from one pole length to 
a half pole length apart, but could never be placed. It is difficult 
to determine whether the noise actually shifted or whether it was 
an error due to the listener. At times it seemed as though objects 
extending up from the ground, like neighbouring trees and poles 
standing in the line, made greater noise apparent in their locality, 
but this was not definitely found to be the case. No danger could 
possibly have come toa lineman by his thinking the current was 
off when it was on, as the sound could easily have been heard 
100yds. from the line at any time. A native of the locality said 
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* Paper read before the Pacific Coast Electric Transmission Association. 


that the line sounded like bees and a great many of them. A reduc- 
tion of 20 per cent. in the voltage practically stopped all the noise. 
The line was luminous on a dark night or when looking toward a 
dark mountain on any night, and presented the appearance of a 
streain of bluish light about 8in. in diameter for each line. Thisline 
did not show any nodes or extra brilliant points, but seemed to have 
exactly the same luminosity throughout its entire length. There 
was no extra intensity of brilliancy at the insulators or any other 
place, except at the tie wire on the top of glass insulators it seemed 
to somewhat enlarge the luminous volume which appeared as a 
somewhat brighter point than the other portions of the wire. The 
single wire, however, was considerably brighter than the other two, 
and could be seen at times and conditions of darkness when the 
other two wires were not in evidence, although the glass insulators 
on the other two wires were in evidence. In extra dry times the 
luminosity was somewhat greater and was frequently reported to be 
visible halt a mile from the line, and was seen on many occasions 
as far as a mile from the line. The luminosity was of such a nature 
as to actually illuminate the surrounding objects, which made very 
perceptible shadows. A camera set at the power house clearly 
showed 10 spans of the single wire and showed three insulators on 
each of the poles in question. The telephone insulators on the first 
two or three poles were also evident in the photograph. 

A telephone line ran about 6ft. below the lower cross-arm, and 
this line was charged so that it would flow 4 ampere through 
100 ohms—+.e., it would light a 82 c.p. lamp to half its full brilliancy 
when connected directly between the combined telephone wires and 
ground. On open circuit, however, either of the telephone wires 
would discharge a spark 4in. long to ground terminal. In spite of 
this, however, the telephone was easily used, provided the operators 
were willing to chance the conditions of static charge. This was 
only tested by standing on insulated stools and not used for regular 
work. No difficulty was experienced in throwing the current on the 
line during a fog or in any other weather. | 

One day, after a Locke 2-11-28 was put on the line, the outer piece 
was found to be split vertically through the top groove, but the inner 
piece held the voltage successfully except for & small amount of 
arcing, which caused the patrolman to shut the line down the next 
day and replace the insulator. On April 18th a Knowles Imperial 
porcelain 1-10-21 broke down and burned the top offthe pole, making 
a short-circuit and shutting down the line. This porcelain insulator 
was split down from the top a little to one side of the centre in a 
manner similar to that shown by the Locke which had previously 
broken. On April 29th a Muncie glass 1-9-162 broke down, shut- 
ting off the test. This insulator also had a vertical crack as though 
it were split down from the top and parted through the threads 
letting it drop free from the pin. On May 21st a Knowles Imperial 
Porcelain 1-10-21 was broken off and carried away the top of the 
pole down as far as the second cross-arm, the wires remaining clear 
until the arms fells, thus bringing the wires into direct contact. 

During the entire test three wires on the other side of the poles, 
spaced with the same 40in. distance, carried a three-wire 15,000-volt 
line which was doing regular business, and no difficulty whatever was 
experienced with it. The conclusions arrived at by this test were that 
all is well while the insulators are new, or during any period when the 
insulators have no dust which can become mixed with fog or moisture 
by weather conditions, No difference was experienced between 
and iron pins, and in no case did the current short-circuit from the 
wire to the pins over the insulators. The results pointed out to the 
Pacific Light and Power Co. were that it would be well enough to 
use a large insulator. Their general knowledge of porcelain! 
them to dd. for the Kern River line à brown porcelain, and the 
insulators were made of four pieces. The insulator was not 
unlike the usual 15in. Locke insulator known as No. 829. The only 
difference between the Kern River insulator and the Locke No. 
is that the inner petticoats are spread somewhat in order to allow 
the company to apply what they consider to be the cure for 
evils. This cure, which was to keep the insulators in as good con- 
dition as new for an indefinite length of time, was to have the line- 
man climb the pole once or twice a year, varying with the loc 
conditions, and wipe out the inside of the insulator thoroughly with 
a cloth in order to remove the dust which might be collected there, 
at the same time inspecting the pole carefully. This, it is believed, 
will keep the insulators as good as new, and if they are 80 kept the 
company feels safe in assuming that 66,000 volts will cause them no 
difficulty whatever. 


Telephone Equipment of a Liner.—Tho ss. Minnesota 
contains, it is said, the largest telephone installation ever pl 
on a vessel. According to the Western Electrician of Chicago, 
a regular exchange and a separate intercommunicating system 
are installed. The instruments are worked from a cent 
batteryand every state room is provided with a telephone. There 
are 11 statious for the use of officers and engine room staff. 
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CORRESPONDENCE. 


ELECTRICITY SUPPLY IN WOOD GREEN. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: The leading article in your issue of September 16th 
deals with the Local Government Board's treatment of the 
Wood Green Urban District Council's application for authority 
to carry into effect their electric lighting order. We do not 
propose dealing with the principle of the * Middleman " posi- 
tion suggested by you as the correct one for municipalities to 
assume in electricity supply, but there are certain erroneous 
statements in your article which you will no doubt be glad to 
correct. 

No comparisons were made by us between Wood Green and 
Liverpool, Glasgow or any other similar town as is suggested 
in your article. The estimates referred to in the article were 
based on a lamp connection and not on any stated number of 
consumers. 

It is misleading to state that ** Wood Green alone” attempted 
to convince the Local Government Board. Wood Green happens 
to be the first of the five councils to make application, one 
Council having made arrangements with the company and the 
remainder having not yet taken any definite step. Wood 
xreen has not attempted to show that it can generate elec- 
tricity at the same price as the Power Supply Company. It 
does estimate that it can generate at less than the sale price 
offered by the company for bulk supply. 

Mr. Hawtayne did not state that he had “ refused to enter- 
tain any negotiations with the North Metropolitan Electrical 
Power Supply Co. unless he could get a supply for Id. or 2d. 
per unit," for the simple reason that he was never asked to 
entertain any such negotiations, and that the figure put down 
in the engineers' report handed in to the inspector as the top 
price for bulk supply is 1:3t1d. per unit. 

A comparison with other London electricity supply works 
scarcely proves the reasonableness of the company's offer 
as you suggest. The total costs at Hackney, accordin 
to the Electrical Times tables, including all interest an 
sinking fund charges, both on plant, machinery and distri- 
bution, including all works costs of distribution, amount to 
only 27d. per unit sold, the total cost at Stepney being 
l:33d. If Stoke Newington, at a considerable distance 
from the company's power station, can be supplied by the 
company at 1:62d. per unit, as stated in your article, there 
would seem to be reason for objecting to the company's 
proposed charge of 24d. per unit at Wood Green, and to expect 
a supply at about the figure of 1:341d. above mentioned. It 
was stated on behalf of the company in the House of Commons 
in 1900, and again in 1902, that current could be generated 
and supplied in bulk at a price not exceeding 14d." 

It is not correct to say that the order for cables (conditionally 
accepted) will have to be “reduced considerably " if the 


Council now elect to take supply in bulk instead of generating 


current themselves. Mr. Hawtayne's proposed generating 
station site is not “at the boundary of the area at a consider- 
able distance from the centre of the district," but is, on the 
other hand, centrally situated less than half a mile from the 
company's sub-station. 

The population of Wood Green is approximately 40,000 ; 
the rateable value of Wood Green is approximately £227,133, 
so that the rateable value per head is approximately £5. 15s., 
as compared, say, with a rateable value per head of £4. 4s. at 
Walthamstow, the Urban District Council of which has pos- 
sessed its own electricity supply undertaking for some years. 
To describe Wood Green as “a residential district of by no 
means a high class, peopled almost entirely by working men 
earning only average wages," is to furnish additional proof 
that the information you have received, both as to the character 
of the district and the nature of the scheme propounded, is far 
from accurate.— Yours, &c., HAWTAYNE AND ZEDEN. 

London, Sept. 21. 

[We did not suggest that the consulting engineers made 
comparisons between W ood Green and Liverpool, Glasgow, &c., 
but these comparisons were certainly made by members of the 
Urban District Council to obtain the ratepayers' support to the 
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scheme. As to the estimates of the number of consumers and 
lamp connections, we must refer Messrs. Hawtayne and Zeden 
to the letter from the Local Government Doard, in which the 
estimates we quoted are given ; such estimates are usually made 
hy the consulting engineers. On the question of price, accord- 
ing to published reports, Mr. Hawtayne distinctly said at the 
enquiry that he would not recommend the Wood Green or any 
other council to tie themselves down to any outside company 
to pay anything more than 2d. per unit. The figures of costs 
at Hackney and Stepney, which he quotes, cannot be com- 

red with the probable results at Wood Green, Hackney 
having had lamp connections equivalent to 90,000 8 c.p. 
lamps, including 600 H.P. of motors, on January Ist last, 
and Stepney 76,000 8 c.p. lamps, including 600 H. P. of motors. 
The total costs just published for Erith, a station of Mr. 
Hawtayne's own design, amount to 3°75d. per unit, including 
capital charges, and the nett financial result is a loss. 
Erith is, moreover, a far more favourable district for elec- 
tricity supply than Wood Green. That the company has 
not come down to the price quoted in the Parliamentary Com- 
mittee room is beside the question, and we have certainly no 
desire to defend the practice of making such estimates too 
rosy. In conclusion, we would only draw Messrs. Hawtayne 
and Zeden's attention to the fact that the Local Government 
Board has evidently adopted the view that we have always 
taken, that the council of a small district should not erect its 
own electricity supply works when it can obtain a supply in 
bulk from a company at reasonable rates.—Ep. E. 


MOISTURE AND EXTRA HIGH-PRESSURE LINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: In Mr. Campbell Swinton's Paper on “ Electricity 
from Water Power," published in your issue of 2nd inst., it is 
stated that a pressure of 40,000 volts is to be used with an 
overhead line of bare wire laid along the hill sides of Loch 
Lomond. The abnormal climatic conditions of that district 
appear to me to be likely to cause trouble from which other 
similar installations are free. 

I do not know if the engineers of this line are personally 
acquainted with that condition of the atmosphere known as a 
Scotch mist, but it is well known that it is a fairly frequent 
phenomenon in the West Highlands, and also that it is the 
most wetting condition possible. Minute particles of water, so 
small that their rate of fall is almost inappreciable, drift along 
with the air, and the horizontal flow of water is quite com- 
parable with the vertical flow of a rain storm. Suspended in 
the air they will eddy into every nook and cranny, past which 
the wind blows, and, accordingly, I fear that the insulators, 
however many sheds they may havo, will be continuously 
coated with moisture on every part of their surface. It is 
true that live insulators have a great power of drying them- 
selves, but only at considerable risk of starting an arc, and in 
this case the moisture will be continuously and quietly renewed, 
without sufficient delivery of water to effect any appreciable 
cooling action. 

When it is remembered that these conditions may continue 
for hours, or even for days, and are certain to occur many 
times in the year, the importance of the question is obvious. 
The experience of other lines of similar or higher pressure 
in parts of the world which enjoy for the most part a dry 
climate, and where it never rains but it pours, is not appli- 
cable. A violent rain storm, as every telegraphist knows, is 
fairly harmless, since the sheds give adequate protection ; 
although those other installations appear to suffer occasional 
earths. But a condition which seems likely to produce a con- 
tinuous earth is too serious to be risked without definite 
experiment under the actual conditions, or at least a very 
careful copy of them. The rainfall of the valley in which 
Loch Lomond lies may not be very exceptional but for 
general dampness its reputation is undoubted. — l 

There is, moreover, another side to the question in which 
the general public may claim an interest. On the occurrence 
of an earth at an insulator, there may be an area of many 
yards round about it, in which a man’s stride will include a 
dangerously large fall of potential, and though the wayleaves 
are stated to be private, it may be questioned whether the 
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owners and the publie in general are prepared to see so long a 
strip of country marked as “dangerous dante wet weather.” 

If, to avoid this action, the insulator pins are metallically 
een I believe the leakage losses will rise to a prohibitive 
value. 

It may be that I am needlessly raising an alarm, and that 
the intense electrostatic field will cause coagulation of the 
droplets, with their consequent fall to earth. Such a con- 
summation is devoutly to be wished; but in the absence of 
actual evidence on this point, or some other convenient pro- 
perty, some speculative doubt may be allowed. I should like 
to add that, if I am writing in ignorance of already completed 
trials, I owe an apology to Mr. Campbell Swinton for suggest- 
ing doubt on a matter which may have been his first care to 
determine.— Yours, «c., Francis G. BAILY. 

Heriot-Watt College, Edinburgh, Sept. 15. 


A NEW SINGLE-PHASE MOTOR. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: Prof. Elihu Thomson in his remarks, contained in 
your issue of August 19th, on the above subject refers to his 
American patents of the repulsion motor. I find these do not 
differ much from the British ones. Even in the original form 
of the motor an ordinary commutator is used. Fig. 1 in my 
letter of July 15th, which Prof. Thomson states to be similar 
to a sketch contained in one of his patents, is only a diagram 
showing two poles and three armature coils. "There is nothing 
to indicate that it represents a repulsion motor at all, it is only 
intended to show the slot in the middle of the pole, which is 
the point where it differs from the sketch in U.S. patent 
No. 516,849. I think this discussion is due to the inexact 
form of my first patent published in The Electrician. Certainly 
every repulsion motor will be based on the repulsion principle 
originated by Prof. Thomson, but the difference “in minor 
details" may make all the difference between satisfactory 
working and the contrary.— Yours, &c., 

Chelmsford, Sept. 20. RUDOLF GOLDSCHMIDT. 


SYNTONY IN WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: In an editorial note on p. 545 of your journal for 
July 22nd, concerning the working of the Marconi wireless 
telegraph system on the Nantucket " lightship, the Marconi 
Company is reported asseeing “insuperable difficulties " in the 
interchange of signals between its system and others. With 
regard to modifying the system, the company appears to have 
no reason “to overturn its system and undo the work of many 
years for sentimental reasons." We beg to state that the 
attainment of a good intercourse between the Marconi appa- 
ratus and the apparatus of our system is not a question of 
sentiment but of erecting a more practical installation, in 
which it is possible to resyntonise the exciting circuit of the 
transmitter and the resonance circuit of the receiver, as well 
as the aerial conductor, to any desired wave-length within 
certain limits. 

Apart from the will to do this, all that is requisite is suitably- 
worked apparatus for varying the self-induction and capa- 
city. As we ourselves have possessed such devices for about 
two years, we must absolutely take for granted that the 
Marconi Company likewise have similar apparatus at their 
disposal. We have, therefore, in delivering our apparatus, again 
and again undertaken to guarantee to be able to resyntonise our 
transmitter and receiver to every wave-length of the Marconi 
Company, and we have likewise proved our ability practically. 

As methods exist of measuring wave-lengths even at the 
longest telegraphie distance, it is easy to syntonise one's 
receiver to any previously unknown wave-length one pleases, 
and at the same to be able to arrange one's own transmitter 
with the help of an ordinary ondameter in such a way that it 
sends out the same wave to serve the distant receiver. 

We intend shortly to publish further details concerning this 
method and to dispose, once for all, of such assertions regard- 
ing the existence of “insuperable” difficulties in the mutual 
working of different systems.— Yours, &c., 

GESELLSCHAFT FÜR DRAHTLOSE TELEGRAPHIE, M.B.H. 

Berlin, Sept. 17. Arco. 


LEGAL INTELLIGENCE. 


Maund v. Loughlin. 


At Manchester County Court on Monday, before Judge Parry, plain- 
tiff sought to recover £41. lis. expended on labour and material in 
carrying out certain experimental work for defendant. It appeared that 
defendant had invented apparatus for deadening tramway trolley wires in 
the event of an accident, and about two years ago obtained permission 
from Oldham Corporation to experiment with this invention on a section 
of their tramways. He employed plaintiff (Mr. Albert Maund, electrical 
engineer, Southport) to fix the apparatus on half a mile of trolley wire. 
When, however, the device was tested, it did not achieve its object, the 
failure being due to the fact that the guard wires had not been insulated 
from the iron standards supporting them. "The defect was remedied by 
another contractor called in by defendant, and the device was then found 
to work to the complete satisfaction of the Corporation. 

Defendant pleaded that plaintiff had done the work negligently, with 
the result that the equipment had to be re-erected, and the cost of the 
re-erection was counterclaimed. For the defence it was alleged that it 
ought to have been obvious to plaintiff, as an electrical engineer, even if 
he had received no express instructions on the point, that the insulation 
of the guard wires from the standards was essential to the successful 
working of the device. 

Plaintiff replied that he worked according to instructions received from 
defendant from day to day during the progress of the work. 

Judge PARRY decided that, as plaintiff had no written specification to 
work from, and as the work was of an experimental nature, it was absurd 
to charge him with serious negligence because he had not foreseen the 
necessity for insulators. He gave judgment for plaintiff on both claim 
and counterclaim. 


Workmen's Compensation. 


At Lancaster County Court on Friday last Judge Coventry decided, in 
an application under the Workmen's Compensation Act, 1897, that a 
workman injured while removing goods for his employer from a railway 
waggon was not entitled to compensation. 

A labourer, named Norman, was engaged by Messrs. Robert Black well 
& Co. in connection with an extension of the Lancaster Corporation 
Tramways. On July 21 he was engaged with another labourer unloading 
trolley wire bracket arms from trucks in the L.&N.W. Railway 
yard at Lancaster. In some way he strained the muscles of his back and 
shortly afterwards left work. Compensation under the act was claimed, 
but Messrs. Blackwell were advised that no claim would lie in law, hence 
the present proceedings. 

After hearing the evidence, Judge Coventry decided that a workman 
injured while removing goods for his employer from a railway waggon 
away from his employer’s works was not entitled to compensation, as the 
accident must happen in, on or about the works of the employer, and a 
railway goods station could not be shown to be in the joint occupation of 
the firm in question and the railway company. Judgment must be for 
defendants. 


BOOKS RECEIVED. 
he Electrician office, post 


(Copies of the undermentioned works can be had from T 
free, on receipt of published price. Add 5 per cent. for abroad or for foreign books. 

* Central Electrical Stations: their Design, Organisation and 
Management." By C. H. Wordingham. 2nd edition. (London: 
Griffin & Co.). 24s, 

„Report of Preliminary Wireless Telegraph Conference, 1908." 
(London: The Electrician " Printing & Publishing Co.) 8s. 6d. net. 

„The International Telegraph Convention and Service Regula. 
tions," 1908 Revision (London). (London: “The Electrician” 
Printing & Publishing Co.). 6s. net. 

“ Elementary Manual on Applied Mechanics.” 
Jamieson. 6th edition. (London: Griffin & Co.). 38s. 6d. 

* Laboratory Handbook of Electrotechnology." By W. Brown 
and R. G. Allen. (Dublin: Sealy, Bryers & Walker.) 5s. 

“ Machine Drawing, for Evening School and Technical Institute 
Students." By Alfred P. Hill. (London: P. S. King & Son.) 2s. 6d. 

„Electrical Engineering for Students.“ By S. S. Bottone. 
Part. I.—Magnetism and Magnetic Apparatus. Part II.—Statio 
Electrical Instruments. (London: G. Pitinan.) 2s. 

„Die Wechselstromtechnik.” Edited by E. Arnold. Vol. I. 
—Theorie der Wechselströme und Transformatoren. By J. L. 
La Cour. Vol. II.—Die Transformatoren. By E. Arnold and 
J. L. La Cour. Vol. IV.—Die synchronen Wechselstrommaschinen. 
By E. Arnold and J. L. La Cour. (Berlin: Julius Springer.) 
12m., 12m. and 20m. repectively. 

“The Story of Wireless Telegraphy." 
(London: G. Newnes.) 1s. 

"The Diseases of Electric Machinery." 
(London: Harper Bros.) 1s. 6d. 

„Technological and Scientific Dictionary.” Part V. Edited by 
G. F. Goodchild and C. F. Tweney. (London: George Newnes.) 1s 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Southwark (London) Borough Council invite applications for the 
position of chief engineer and manager of their electric light under- 
taking. Salary £800, rising by annual inerements of £20 to £400 
per annum. Applications to the town clerk (Mr. J. A. Johnson), 
Town Hall, Walworth-road, S E., by noon Oct. 5. See also an 
advertisement. 


Dartford District Council require a resident electrical engineer to 
take charge of their electricity supply undertaking. Commencing 
salary £250 per annum. Applications to the clerk (Mr. W. Kay), 
Council offices, Dartford, Kent, by Oct. 6. See also advertisement. 

A wiring inspector is wanted by the Durban (Natal) Municipality 
chiefly for testing, inspecting and reporting upon house wiring. 
Salary £300 per annum. Applications to the agents of the Cor 
poration (Messrs. Webster, Steel & Co.), 5, East India-avenue, 
Leadenhall-street, London, E.C., by Sept. 26. See also advertisement. 

Two junior assistants are required by Dundee City Council to 
take charge of switchboard in combined lighting aud traction 
station. Applications to the city electrical engineer and tramways 
engineer (Mr. H. Richardson) by Sept. 28. See edvertisement. 


Applieations are invited for the position of lecturer and demon- 
strator in electrical engineering at the school of engineering, 
electricity and technical science, Canterbury College, University of 
New Zealand. Salary £300 per annum, with saloon passage to 
New Zealand. Particulars of qualifications and forins of appli- 
cation from the Agent-General for New Zealand, 18, Victoria- 
strect, London, S.W., to whom applications by Oct. 29. See also 
advertisement. 

The Agent-General for the Cape of Good Hope is prepared to 
reccive applications for the appointment of a mechanical and 
electrical engineer to his department Salary £800 per annum. 
Preference to one with practical experience in the testing and inspec- 
tion of material. Applications to the Agent-General, 100, Victoria. 
street, London, S.W., by Sept. 28. See also advertisement. 

A shift engineer is wanted at Blackburn electricity works. Appli- 
cations by 28th inst. to the engineer and manager. 

An assistantship in the Metrological Division of the Physics 
Department of the National Physical Laboratory is vacant. Salary 
£200 per annum. Applications to the director (Dr. R. T. Glaze- 
brook, M.A., F.R.S.), Teddington, Middlesex, by Oct. 1. 


The Council of Durham College of Science invite applications for 
the Principalship. Salary £1,000 per annum. Applications to 
Seerctary by Sept. 30. 


Huddersfield Corporation confirmed on Wednesday the appoint- 
ment of Mr. R. H. Wilkinson, of Oldham, as tramways manager at 
£350 per annum. 

Mr. T. Macdougald, of Dundee, has been appointed assistant 
electrical engineer at Falkirk. 

Radcliffe (Lancs.) Council have appointed Mr. Geo. Nuttall charge 
engineer at the electricity works. 

Mr. J. S. Paterson, of the National Telephone Co., is recommended, 
out of 40 applicants, for appointment as chief electrician of the 
Glasgow Corporation telephone department at a commencing salary 
of £190 per annum. | 

West Ham Education committee have selected Mr. P. R. 
Friedlander, late of Messrs. Crompton & Co., Chelmsford, as assis- 
tant lecturer in electrical engineering at the Technical Institute at 
£200 a year. 

Mr. J. Coxon, A. I. E. E., chief assistant in the lighting and power 
department of the G.P.O., has been provisionally appointed instructor 
in electric wiring at West Ham Technical Institute. 


EDUCATIONAL NOTICES. 


University of Liverpool. The session 1904-5 commences on 
Oct. 8. The courses of study in the faculty of engineering leading 
to the ordinary B.E. degree or the certificate in engineering are so 
arranged as to afford a general scientific training for those intend- 
ing to become engineers or to enter any allied profession. There is 
&n honours course for students who desire to specialise in some 
branch of the profession and opportunities are afforded for post 
graduate work and research. Prospectuses from the Registrar. 
Included in the staff of professors and lecturers are Mr. A. Bromley 
Holmes (whois associate professor in municipal electrical engineering) 
and Mr. J. A. Brodie (associate professor in municipal engineering). 

Durham College of Science (Newcastle-on-Tgne).— Courses 
are provided at this college for students proceeding to the degrees 
in Science, and special facilities are offered for the study of agri- 
culture, chemistry, mining, engineering and naval architecture. 
Matriculation and exhibition examinations begin Sept. 26, and 
lectures Oct. 4. Prospectuses from the Secretary. 


Merchant Ventureis' Technical College, Bristol.— Courses of 
instruction are given at this college in civil, mechanical and elec- 
trical engineering, chemistry, architecture and building; also for 
matriculation, intermediate and final B. Sc. (including engineering 
degree) of the University of London. In addition to the professors, 
the college staff includes 79 assistant lecturers, demonstrators and 
skilled artisans. There are 11 laboratories, eight workshops, a 
dynamo room, engine house and an electric light installation. The 
calendar (price 6d.) or short prospectus (free) may be obtained from 
the registrar. The former is a volume containing much interesting 
information concerning Merchant Venturers’ College, which was 
established as far back as 1856. 


King’s College (Gondon).—The session 1904-5 commences on 
Wednesday, Oct. 5. Evening classes are also held for civil, 
mechanical and electrical engineering workshop practice, metallurgy, 
physics and all science subjects. Prospectuses from the secretary. 


Glasgow and West of Scotland Technical College. The 
annual meeting of the governors of this college was held on Tuesday. 

In moving the adoption of the financial statement, Mr. Goodwin said 
that through the generosity of the subscribers to the Building Fund they 
were shortly to enter into possession of the first section of their new 
buildings. They would then have at their disposal class rooms and 
laboratories to accommodate their 5,000 students in & more adequate 
manner. The class.rooms and laboratories would require to be lighted, 
heated and ventilated, and also suitably furnished and equipped. They 
proposed to devote the balance that they somewhat unexpectedly found at 
their disposal (£6,500) to that purpose. The governors regretted that it 
did not seem possible to proceed immediately with the erection of the 
second section. The subscriptions to the building fund amounted to 
£186,525. "The cost of the first section would be £140,000 plus £44,654 
expended on the site, &c. The second section would cost not less than 
£60,000. The numbers of students during the past session was 5,833. 
The number of class enrolments was 7,848, and the total number of 
'* gtudent-hours " was 368,282. 

Mr. J. G. Longbottom, A.R.C.S., bas been promoted to the chair of 
Mechanics, and Mr. J. H. A. M‘Intyre, M. I. Mech. E., appointed lecturer in 
engineering drawing. 

The chairman (Mr. Copland) awarded the diplomas and medals won 
last session —viz., chemistry, James W. Agnew ; civil engineering, Robert 
Neilson and George S. Young; mechanical engineering, William Foulis 
and John M. Young (with Montgomerie Neilson medal and prize, value 
£15); electrical engineering, Andrew N. Aikman, George B. Clerk, 
Frederick H. Downie (with Sir John Pender Scholarship, value £40, and 
gold medal, value £5. 5s.), Douglas Money and Carment Urquhart. 


Birkbeck College, London.—The new session begins on Monday, 
Oct. 3. There are day and evening classes and systematic courses 
of instruction (lectures and laboratory) for the degrees of Science 
and Engineering of the University of London Further information 
can be obtained from the Principal. Birkbeck College has just 
completed 81 years of educational work in the metropolis. During 
last session 71 students passed some university examination, while 
a large number gained successes at various public examinations. 
The modern language classcsatthis institution are adistinctive feature. 


Bit John Cass Technical Institute (Gondon).—The new session 
begins on Sept. 26. There are advanced classes in chemistry, 
metallurgy, physics and mathematics. Facilities are afforded for 
special and advanced practical work in well-equipped laboratories, 
both in the afternoon and evening. Courses of instruction will be 
given in glass blowing during the session by Mr. A, C. Cossor. 
The Institute is readily accessible, being adjacent to Fenchurch. 
street, Liverpool-street, Broad-street, and Metropolitan Railway 
stations. Particulars from the Institute or by letter to the Principal 
(Mr. Charles A. Kohn, M.Sc., Ph.D., F. I. C.) 


Borough Polytechnic Institute, London, S.E.—The 1904-5 
session commences on Oct. 3. There are evening classes (lectures 
and laboratory work) in inorganic and organic chemistry, electro- 
chemistry, electricity and magnetism and electrical and magnetic 
measurements. Prospectuses from the Principal (Mr. C. T. Millis). 
The course in electrical and magnetic measureinents is intended for 
electrical engineers, instrument makers and others engaged in elec- 
trical work. See also an advertisement. 


Hackney Technical Institute.—The session commenced. on 
Monday last. There are special courses and laboratory work 
in electrical engineering, including electrical measurements, dynamo 
and motor design and telephony. Prospectus from the secretary, 
Dalston-lane, London, N.E. ; 


. South-Western Polytechnic (Chelsea).—Complete three years’ 
courses of instruction in electrical engineering are given at this 
Polytechnic during both the day and evening. Lectures and in. 
struction in practical work are given in electrical engineering 
(elementary, intermediate and advanced), electrical design, instru- 
ments and lamps, alternating and polyphase currents, electrical 
wiring and fitting, and calculus for engineers. Particulars can be 
obtained from the secretary. 


Battersea Polytechnic (London, 8.W.).—The new term com- 
menced on Monday. "Technical day college courses in mechanical 
and electrical engineering and day and evening courses in prepara- 
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tion for London University engineering degree are provided at this 
polytechnic. Prospectus from the secretary. 


Calendars, &c.—We have received a copy of the ** Announce- 
ments " of the Northampton Institute, Clerkenwell, London, E.C., 
for the session 1904-5, which, as regards evening courses and classes 
in engineering (mechanical, electrical and horological), artistic 
crafts and other technological subjects, will begin on Monday, 26th 
inst., and as regards day courses in engineering, technical optics, 
&c., on Monday, Oct. 8. The publication gives complete particulars 
of the course of instruction, staff, fees, hours of classes, &c. Among 
the new developments are the day courses in technical optics, which 
is claimed to be the first complete course in this subject in this or any 
other country. The evening classes are separated from the applied 
physics department, and have been re-modelled under Mr. S. D. 
Chalmers, who now devotes his whole time to the work as head of 
the department. Days courses for artistic crafts also appear for the 
first time. The subjects taken, besides drawing and design, are 
goldsmiths’ and jewellers’ work, silversmiths’ work, engraving and 
decorative metal work. The complete day courses in electrical and 
mechanical engineering extend over four years. There are full 
evening courses for the design, construction and working of auto- 
mobiles, The evening courses in electrical engineering have been 
remodelled—the complete course now covers five years—while the 
courses in structural engineering have also been re-arrang ed. 

Technical Lectures for Employes at Blectricity Works.— 
The Central Trades’ Association of Königsberg, Prussia, a few 
months ago established a free course of instruction for employés at 
the various electricity works in the city (minors excepted). Lectures 
are given two evenings a week after work hours (from 7:80 to 9:30) 
by engineering experts of long practical experience. At the end of 
each course of about 12 weeks’ duration examinations are held and 
certificates awarded to those who pass satisfactorily. Tt is con- 
sidered that the experiment has proved a success. 


Alaska.—In the Seattle Sunday Times" for Aug. 28 there is 
an interesting and patriotic description of the laying of a submarine 
telegraph cable between Seattle and Sitka by the cs. ** Burnside" 
for the American Government. This telegraph service runs between 
Seattle, Sitka, Skagway and Juneau, and is to be extended shortly 
to Dutch Harbour, and possibly to Kiska Island, where a United 
States naval station has been established. The final splicing was 
celebrated with full honours on Aug. 28. 


Alcohol Motors.—It is stated that German supply houses are 
selling large numbers of alcohol motors for driving electric lighting 
and small water-pumping plants in Cuba. 


Argentina.—The “ Review of thé’River Plate " states that a com- 
pany has been formed at Coronel Suarez for the working of an 
electricity supply scheme. 

Mr. A. C. Morris is to submit proposals to San Juan Municipality 


for the electric lighting of the city. 


Armagh.—The Council will be invited at their next meeting to 
authorise steps being taken to erect electricity works. 


Ayr.— The Council require, as a condition of their consent to the 
National Telephone Co.'s lines being placed underground, that the 
company shall allow Ayr the full benefit of any reduction in their 
chargesin any town with a population of less than 85,000. The com- 
pany have, however, declined to agree, and the Council are advised 
by their General Purposes committee to ** drop the negotiations." 


Belfast.—4A joint specification for the proposed electric tramway 
scheme is being prepared by Messrs. H. A. Cutler (city surveyor), 
Victor A. H. M'Cowen (city electrical engineer) and Andrew Nance 
(manager of the tramways), in which Mr. Cutler is paying special 
attention to the permanent way, Mr. Nance to cars and depots and 
Mr. M'Cowen to the generating station and the overhead works. 

The reconstruction of car sheds is to be deferred for the present. Con- 
siderable extensions are included in the scheme. Rosettes are not to 
be attached to buildings, and side posts are to be generally adopted, 
with centre poles in the principal thoroughfares. On completion of the 
specification, advertisements will be issued for tenders for the work. The 
Tramways committee have decided that, in the construction of the per- 
manent way, each contractor tendering shall be required as a condition 
of his contract to carry outthe general work by giving a preference to local 
labour. A consulting engineer is not to be employed, but Mr. M'Cowen 
has been instructed to report to the committee on special points likely to 
call for expert advice. 


Belgian Trade.—4An interesting consular report on the trade of 
Belgium for 1908 has just been published. Mr. Consul J. Hertslet, 
besides reviewing the trade and commerce of Belgium deals with 
many subjects of interest to traders in this country, and particularly 
points to the opportunity which the exhibition to be held next year 
in Liége will afford British manufacturers of making themselves 
acquainted with the requirements of the mining districts of Belgium. 


Birmingham District Tramways.—The British Electric Trac- 
tion Co.'s cars commenced running on Monday between Steelhouse- 
lane and Aston Church. This system is worked by the company 
on behalf of Aston Corporation. 


The new electric tramway route between Old Hill and Blackheath 
which is being constructed by Rowley Council is nearing completion. 

Rowley, Quarry Bank and Brierley Hill Councils are constructing 
a joint line between Cradley Heath and Brierley Hill. 


Bradford.— The general manager of the Corporation tramways 
(Mr. C. J. Spencer) has issued his report for the year ended 
March 31. 

Mr. Spencer considers the income must be regarded as most satisfactory. 
Traffic receipts were £193,206. 12s. 7d., an increase of £23,091. 3s. 5d. on 
the previous year ; the carriage of Post Office mails showed a satisfactory 
and lucrative addition to the income, and parcel traffic an increase 
of £218. 19s. 4d. The total income was £197,437. 13s. 5d. (10-421d. per 
car-mile), an increase in the aggregate of £23,903. 78 11d. or 0:044d. per 
car-mile) since March 31, 1903. The earnings in the previous year 
amounted to £4,409 per route-mile of tramway in operation on a total 
route-mileage of 39:36 miles, and last year to £4,183 per route-mile of 
tramway on a route-mileage cf 47:2 miles, a decrease in income per route- 
mile of £226 and an increase in length of 7:84 miles. The receipts per 
1,000 of population served were well above the average, and the receipts 
per route-mile of tramway in operation were several thousand pounds 
below systems of like size and importance. The total cost of operation, 
excluding interest, sinking fund and depreciation, was £137,932. 0s. Td., 
leaving a gross profit of £59,505. 128. 10d. The net increase in operationex- 
penses was 0-255d.per car-mile.\The cost of electricity showed a considerable 
increase over the previous year, both in the aggregate and per car-mile, 
due to several causes. The majority of the sections recently opened 
have been either of a very hilly character, or are a long distance from the 
power station. The adoption of car-tops has increased the power con- 
sumption per car from 15 to 20 percent. Some of the power cables, 
both positive and negative, are overloaded, causing high transmission 
losses. The Electricity committee are taking steps to increase the capa- 
city of the cables. A large proportion of the expenditure on rolling 
stock repairs was in wheels and axles. Mr. Spencer thinks that it may 
be accepted as a general rule that repairs (taken over a period of years) 
will vary pro rata with the current consumption per car-mile. Of the 
amount expended in repairs to overhead equipment, £2,978 had been 
spent in the tramway department. There was a constant deterioration 
of overhead fittings, altogether apart from ordinary wear and tear, and 
as that was quite apart from car-mileage run, its ratio to total expenses 
per car-mile in Bradford was of necessity much higher than in some 
towns. Rents, rates, taxes and insurance amounted to £7,820, a heavy 
proportion to total expenditure. Compensation and professional charges 
as to accidents came to £3,762, which exhibited a serious increase. The 
total capital expenditure to March 31 was £817,000, on which the depart- 
ment has been charged with £46,105 as interest and sinking fund, or 
5:63 per cent. In the previous year the capital expenditure amounted to 
£679,618, on which the department paid £36,188, or 5:32 per cent. The 
increase in capital expenditure for the year was £138,000. 

The Corporation have powers to construct a tramway on Canal- 
road, and the Tramways committee have under consideration pro- 

sals to exercise these powers and also to construct a tramway 

etween Wakefield-road and Laisterdyke, subject to Parliamentary 
consent being obtained. 


Brantford (Ontario).—The municipality ot this town has received 
an offer from the Chicago Telephone Supply Co. to instal a muni- 
cipal service for $37,500, the present customers of the Bell Telephone 
Co. being supplied with instruments free of charge pending the 
expiry of existing contracts. 

Brentford.—The Council were recommended by their General 
Purposes committee to refuse the request of Mr. H. B. Renwick (on 
behalf of the Brentford Electric Supply Co.) for an interview to 
discuss the proposed application for a provisional order, but an 
amendment to refer the report back in order to ascertain the com- 
pany's terms was carried at the last meeting. 


Bristol.—On Friday an inquiry was held into the application of 
the Corporation to borrow £126,500 for electric lighting extensions. 

It was stated that £89,000 was required for extensions to the Avonbank 
electricity works, £16,000 for Temple Back works and £21,500 for the 
extension of mains. The undertaking commenced in 1893, and the 
amount borrowed had reached £574,080. 

Mr. H. Faraday Prootor supplied technical details and produced plans 
of the extensions at Avonbank and Temple Back, and said that, owing to 
the fire at Temple Back last Christmas it was proposed to replace the 
destroyed switchboards by fireproof switch rooms. 

There was no opposition. 

Burslem.—The Council are recommended to pay the borough 
electrical engineer (Mr. Ashton Bremner) £200 per annum for three 
years from his appointment (in addition to his salary of £200 per 
annum) for services rendered in connection with the preparation of 
plans and specifications, &c., for the Council's electricity undertaking. 


Cable Ship Monarch” Explosion.—We are officially informed 
that the “ explosion " on board the Monarch“ last Saturday was 
of a trivial nature and that the vessel, which was out of commission 
at the time, is going to sea on Monday next. The facts of the case 
are that & Supply of coal was received on the ship (which lay at her 
moorings off Woolwich) two days before the accident and was put 
in the bunkers while heavy rain was falling. The coal being very 
new and the damp getting to it à small quantity of gas was gtven 
off and an explosion occurred when coal was being got out to fire 
up an auxiliary boiler. Very slight damage was done. 
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Oaerphilly.—The Council have appointed Mr. A. H. Preece 
(Messrs. Preece & Cardew) their consulting electrical engineer. 


Cambridge.—The Council will support the bill of the Cam- 
bridge Electric Tramways Synd. (Ltd.) for powers to extend the 
present tramways, and to convert the whole to electric traction, 
9 miles of route in all. 


Canton (China).— Electric light fittings and gearing to the value 
of £1,794 was imported into Canton in 1908. This is the first time 
this class of apparatus has been separately indicated in the imports. 


Cardiff.—Out of the estimated surplus profit for the current year 
the Electricity committee propose to apply £3,000 to relief of rates 
and to increase the reserve fund by £2,282, bringing it up to £4,413. 
The borough electrical engineer and tramways manager (Mr. Ellis) 
urges that there is no practical need for a separate depreciation fund. 


Cleethorpes.—On Wednesday the District Council decided to 
purchase the Cleethorpes power station of the Grimsby Street Tram- 
ways Co. at £17,000. 


Coal Conveyance on Tramways.—The Potteries Electric Trac- 
tion Co. are making experiments in the conveyance and delivery of 
coal within in the company's district. 

Recently the Tunstall Council were requested by the Chatterley-Whit- 
field Collieries (Ltd.) and the Potteries Company to permit the laying of 
rails to connect the present tramway with the Chatterley Company's 
private sidings to enable that company to supply not only the Traction 
Company with fuel for their works but also the manufacturers in the 
town. The Council have agreed to the coal being taken to the generating 
stations only, as an experiment, no expense to be incurred by the town, 
and the connecting rails being subject to removal on three month's notice. 


Companies to be Struck off Register.—The ‘‘ London Gazette 
of 16th inst. announces that the following will be removed from the 
register of Joint Stock Companies in three months, unless causc be 
shown to the contrary :— 

Clayton Engineering & Electrical , Farrell Incand. Elec. Light Synd. 

Co. L. & N.W. Electric Tramways. 
Electrical Automatic Loom Synd. ' Metropolitan Electric Tubes Synd. 
Electrical Instruments Synd, | Nottinghamshire Elec. Tramways. 
Electric Traction Insurance Assoc. | South-West Wireless Telegraph 
European Elec. Railways & Public! Ship Co. 


Works Construction Co. | Tramways Construction Co. 


Croydon.—The Corporation adopted the recommendation of the 
Lighting and Electricity committee on Monday to reduce the price 
of electricity, on the maximum demand system, from 7d. per unit 
for the first hour and 2d. after to 7d. and 14d. 

The Board of Trade have sanctioned a loan of £10,000 for tram- 
ways—viz., £2,623 for 30 years and £7,377 for 15 years. 


Customs Decisions.—A modification of the import duties on 
telegraph instruments imported into France has recently come into 
effect, and the duty is now 125fr. against the former 75fr. 

Galvanised copper or vulcanised steel wire imported into Japan 
to be used for underground telegraph lines is dutiable at the rate of 
10 per cent. ad val., and not at the conventional rate of 5 per cent. 
ad val., as provided for ‘‘ telegraph wire." 


Durham.—The Rural Council is in favour of the proposed appli- 
cation of the County of Durham Electrical Power Distribution Co. 
for a provisional electric lighting order. 


Edinburgh.— The accounts of the electricity department for 1903-4 
show total income £110,178. 18s. 10d., including £92,782. 1s. 6d. 
for current supplied for private lighting, £13,006. 14s. 1d. for motor 
power and £10,101. 3s. 7d. for public lighting. 

Expenses were £42,999. 11s. 84d., leaving a surplus of £73,179. 7s. 2d. 
to meet interest and contribution towards liquidation of debt, income tax, 
&c. The net profit was £23,997. 7s. 4d. 11,704,182 units were gene- 
rated. 7,001,715 were supplied for private lighting, 2,291,976 for motors 
and 1,311,174 for arc lighting. The total capital expended to date was 
4845, 336. 17s. 6d., an increase of £44,626. 9s. 6d. for the year. 

Egypt.—-Imports of electrical apparatus into Alexandria in 1908 
amounted in value to £69,386. About £31,794 came from the 
United Kingdom, Germany coming next with £14,359. 

Finchley.—An inquiry will shortly be held into the application 
of the Council to borrow £17,000 for electric lighting extensions. 

Fulham (London).—The district auditor, in his report, takes 
exception to the electricity and dust destructor undertakings being 
treated as a single enterprise in regard to profit and loss. 

The auditor thinks that the cost of the destructor should be charged 
directly upon the general rate fund and the value of the heat supplied by 

it be refunded out of electricity revenue. The report continues : 

** The cost of providing and maintaining the electric lamps and pillars 
for public lighting is also treated in the accounts as a charge upon the 
electricity revenue, and presumably taken into account in arriving at the 
annual charge upon the general fund for lighting each lamp. In this case 
also there does not appear to be authority in law for the charge upon the 
electricity revenue. The cost of providing the lamps should be transferred 
to the general fund and the charge for the supply of current be based upon 

that tact.” 

The report was adopted without discussion at the Council meet- 
ing on Wednesday. 


Gourock.—The Corporation are negotiating for a supply of elec- 
tricity in bulk, and a formal offer will be submitted by Greenock 
Corporation. | m 


Gowerton.—4A committee of three, including the chairman (Col. 
Wright) has been formed to consider and report upon certain offers 
made for supplying electricity in this district. 


Greenock.— The borough electrical engineer (Mr. Robertson) has 
reported to the Corporation upon the extension of the electricity 
supply mains to Gourock, and the subject is still under considera- 
tion. The cost of extending the mains is put at £1,150, and of the 
erection and equipment of a sub-station at £2,850. 


Hammersmith (London).—The Council have been notified by the 
Local Government Board 

That on this occasion, in order to avoid a disallowance, they would 
sanction payments amounting to £309. 1s. 3d. made by the Council in 
connection with the purchase of electric motors for letting on hire or on 
hire-purchase. The Board of Trade consider (continues the commu- 
nieation) that local authorities are authorised by the orders relating to 
electricity undertakings to lay down such electric lines as may extend from 
the mains to consumers' terminals, and, if required, to supply meters, 
but that there is nothing in the orders or in the Electric Lighting Acts 
which empowers undertakers to execute any works on consumers’ pre- 
mises beyond these terminals. 

The Electricity committee reported that application had been 
made by the Society of Motor Manufacturers and Traders for a 
supply of current to Olympia in connectiou with a motor exhibition 
to be held in February. 

It was estimated that the lighting would involve the use of between 
10,000 and 20,000 8c.p. lamps, and the Society offered to pay 4d. per 
unit for current and guarantee a minimum payment of £500 for the first 
exhibition. The Society were endeavouring to arrange for a series of 
exhibitions extending over a number of years, and as Olympia will be 
fitted up for the purpose, it is probable that other exhibitions will be held 
there. It would be necessary to lay a special main at a cost of £1,898 to 
give the required supply, and in consideration of this the Society would 
deposit with the Council £750 as security for payment for current to be 
consumed, &c. The Society were also prepared to enter into an agree- 
ment to take whatever electric energy they required for extra lighting and 
power at their three next exhibitions in the building. 

It was decided that supply be given on the terms named, and that the 
necessary mains be laid. 


Handsworth.—The Tramways committee have appointed a depu- 
tation to discuss with the South Staffordshire Tramways (Lessee) 
Co. the matters in dispute between the Council and the company. : 


Honduras.—4A concession has been granted to Capt. J. W. Grace, 
an American, to improve the town of Puerto Cortes. The works 
include a system of tramways and of electricity supply. 


Inquest.—At 5 on Tuesday, an inquest was held on the 
body of Thos. Lee, who was killed at the colliery on Saturday. 

J. T. Husraro said that on Saturday evening he came to the shaft with 
deceased and another man. Deceased took hold of the rapper to signal 
that they wanted to ride and immediately shouted “ Pull me off." Wit- 
ness got hold of deceased and pulled him free, but in doing so he got a 
severe electric shock and they both fell to the ground. Deceased breathed 
for about 10 minutes and then died. The rapper wire would be about 
6in. from the electric c&ble, but he could not say whether deceased had 
got hold of it. 

STANLEY G. SurrH, electrician at the pit, said he had superintended 
the putting in of all the wires, which were temporary ones. The Brock- 
well seam was lighted, the cables passing the Harvey seam, about Gin. 
apart from the rapper rope. The insulation of the cable as it passed 
the Harvey seam and down the shaft was perfect so far as he knew. The 
rapper wire was a naked one, but there should have been no danger of 
it coming in contact with the electric cable as long as the insulation of 
the cable was complete. On Saturday night, after the accident, he made 
& thorough examination of the Brockwell cable, as it was the only one 
that could have proved dangerous, as the Harvey cable was not alive. 
He could see nothing wrong with the cable in the shaft, but on testing he 
found there was a slight leak in the cable, which he had not yet been able 
to locate, as he was ordered to leave things as they were until after the 
official inspection. The voltage of the current would be 220, which 
would give a severe shock to anyone standing in a damp place. 

The jury returned a verdict that deceased was accidentally killed by 
coming in contact with an electric cable whilst using the rapper rope, 
and added a rider that cable, rapper and other ropes should be kept 
sufficiently apart from danger, or some other means of complete insula- 
tion should be adopted. 


Inverness.— The work of erecting the electricity station will be 
commenced on 29th inst. 

Keighley.—It is expected that the new electric tramways will be 
opened in about a month. The Council have decided to construct 
a single-track tramway, with crossing places, from Victoria Park 
gates to the borough boundary at Stockbridge, at an estimated cost 
of £8,000 to £4,000. 

- Sanction to a loan of £11,500 has been received by the Council 
for electric lighting extensions. The Council have resolved to extend 
the electric tramways to Stockbridge. 


Launceston (Tasmania).—The loans sanctioned for municipal 
electricity supply amounted to £180,000 at the end of 1903, while 
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£110,000 has been borrowed and £115,580 expended. The sinking 
fund, &e , absorbed £8,066 and £1,000 has been &ppliedto depreciation. 

The receipts for 1903 were £10,692, the total costs £5,116 and the gross 
profit £5,576, or 4°91 per cent. on average capital expended. The equiva- 
lent of 33,675 8 c.p. lamps is connected. 442,015 units were sold for 
private lighting, 16,752 for power and heating, and 248,550 for street 
lighting. The maximum load reached was 575kw., and the load-factor 
was 14 per cent., compared with 14:6 in 1902. The works costs per unit 
were 1:35d., against 1 972d. in 1902, the total coats being 1:736d., against 
1-577d. The net surplus for 1903 was £652. 6s. lld., compared with 
£1,873 in 1902, the decrease being mainly due to reductions in the price 
of carrent and meter rentals and increased lamp renewals and mainten- 
ance cbarges. The electrical engineer (Mr. W. Corin) anticipates that 
as soon as the new plant is running there will be a large increase in the 
motor load. The anticipated surplus for 1904 is put at £660, with an 
increase to £1,180 in 1905. During the past year £2,030 was expended 
on mains extensions, new connections, &c., compared with £5,480 in 
1902. £10,792 has been expended on the new plant to date, and it is 
estimated that £3,500 more will be required to complete the extensions. 
The total value of fittings, motors and meters on rental at end of 1903 
was £8,069, and the rentals received (£772) represent over 104 per cent. on 
capital expended. There was & marked increase in the number of heating 
apparatus pat into service, the total power being doubled during the year, 
the apparatus chiefly in favour being electric flat irons and luminous 
radiators. The new generating plant consists of four three-phase gene- 
rators, which displace four of the old alternators, and are each of three 
times the power of the set they displace. Current will be carried by six 
cables (two circuits of three cables each) to the new sub-station, and will 
distributed thence, partly at high and partly at low pressu re, all over 
the city. 


Leeds.—A scheme for the equalisation of the lengths of the 1d. 
stages on the tramways, making all such stages 2 miles, was sub- 
mitted by the tramway manager (Mr. J. B. Hamilton) to the 
Tramways committee on Monday. 


Liverpool.—-Mectings of the City Council are to be held on 
Oct. 20 to consider proposals to apply to the Board of Trade for a 
tramway provisional order and to the Light Railway Commissioners 
for a light railway order authorising extensions of the Corporation’s 
electric tramways in Liverpool, Fazakerley, Gateacre, Woolton, 
Wavertree, Garston, Speke, Hale, Halewood, Ditton and Widnes. 

The Electric Power, Lighting and Health committees are 
to report upon the practicability of placing electric capstans at 
the top of Park-street, Toxteth Park, to cheapen cost of haulage 
and develop the trade of the south end of the city. 


London County Council Tramways —A full service of electric 
cars between Clapham Common and Southwark Bridge commenced 
running on Monday. 


March.— Messrs. I'oote & Milne have submitted to the Council 
terms for establishing and working an elcctricity station. 

The Council are to raise the capital by loan, the company to subscribe 
29 per cent. and to pay interest and sinking fund charges and deposit 
sccurity for same. The Council to have the right to terminate the 
arrangement at 14 years on payment of loss incurred and interest thereon 
at 5 per cent. per annum. The company to provide capital for wiring 
premises free of initial expense. 


Mexborough.—The accounts of the electric lighting department 
for the past year were submitted to the Council on Wednesday :— 

Revenue from the sale of current increased from £555. 5s. in 1903 ta 
£995. 5s. 11d., and for public lighting from £903 to £645. 19s. The 
deficit was about £340, against £179 the previous year. Sinking fund 
came to £569. 14s. and interest to £566. 2s. 11d. A ratepayers’ petition 
asking for a reduction in the charge for electricity has been referred to 
the committee, 


Municipal Telephony.—In moving the adoption of the minutes 
of Swansea Telephone committee on Wednesday, the chairman 
(Mr. D. Davies) stated 

That as the National Telephone Co. would not meet the Corporation in 
a reasonable manner on the subject of intercommunication, there was no 
alternative but to take legal proceedings, and action would be instituted 
at the end of the long vacation. 


New Barnet.—At the Council mecting last week Mr. Stutters 
opposed the proposal to enter into an agreement with the National 
Electrie Construction Co. for the erection and maintenance of elec- 
tricity works as it might entail loss on the ratepayers. He moved 
that a poll of ratepayers be taken, but after discussion the motion 
was rejected by six votes to five. It was subsequently decided to 
have the draft agreement with the company prepared. 


New York Shallow Tramways.—The Rapid Transit Commis- 
sion will open their new shallow tramway system, which has cost 
about $45,000,000, this week. The uniform fare on the line between 
Brooklyn Bridge and the extreme end of Manhattan Island (10 miles) 
is 5c. There are four tracks, and on the two centres, which are 
reserved for express traffic, the trains travel the 10 miles in 15 min- 
utes. The roofs of tunnels are 3ft. below the main street. 


Norwich.—The City Council has authorised the erection of 12 
additional arc lamps, at an annual charge of £16 each for eight 
lamps lighted all night and £12 per annum each for four lamps 
lighted up to midnight. The arc lainps will supersede 42 gas lamps. 


Obituary.—We regret to record the death, on Wednesday, of Mr. 
H. A. Willey, head of the well-known firm of Willey & Co., electric 
lighting and gas engineers, Exet-r. Mr. Willey was a very promi- 
nent citizen of the famous cathedral city, and wasonly41 yearsofage. 

Provisional Order Revocation.—The Board of Trade have 
decided to revoke the Skipton District Council’s electric lighting 
order, 1901. l 


St. Pancras (London).— The Council on Wednesday passed esti- 
mates, amounting to £3,080, for the requirements of the electricity 
department for the six months ending March 31 nest, including 
engine-room supplies (£550), materials for repair of buildings and 
machinery (£1,000), meters and indicators (£300), house service 
sa itches (£160), joint boxes (£100), cables for service lines (£100), 
general stores tools (£100), repairs of meters, switches, public lamps, 
&c. (£100), and repairs of mains (£600). The estimates do not 
include coal, nor cables, nor materials required for extensions of 
supply mains, arc lighting, &c. 

Shildon —The Northern Counties Electricity Supply Co. have 
acquired a site for electricity works in this district. 

Shoreditch (London).— The Finance committee report that the 
estimated expenditure of £47,073 for the year ending March 31 hut 
in respect of the Hoxton and Haggerston electricity stations, can be 
reduced by £6,505 for the maintenance of the refuse destructor, and 
that the estimated income of £49,525. 16s. required to be reduced 
by £3,873. 16s. in respect of the revenue from sales of steam. 
charges for destroying refuse, &c. The effect of the alterations will 
be to increase the estimated surplus from £2,452. 158. IId. to 
£3,538 An estimate of £640 for cables was approved by the Council. 
The electrical engineer (Mr. C. Newton Russell) states that the expen- 
penditure was necessary to avoid risk of overloading the mains, and 
for the extension of the three-wire system. 


Southampton.—Sanction to a loan of £2,000 for the extension of 
the electric lighting mains and ‘services has been received by the 
Corporation. 

State of Trade.—It is generally considered that there is no better 
index to the condition of trade than is shown by the demand for larg 
and small industrial properties and for land for building large or 
small manufacturing premises. Messrs. Leopold Farmer & Sons, 
auctioneers and surveyors, of Gresham-street, London, and Higi- 
road, Kilburn, N.W., report that they have found no perceptible 
diminution in the demand for this class of property. We fear, how: 
ever, this index to the state of trade is not an infallible one. 

Stockport.—The Council resolved on Wednesday to acquire tt 
undertaking of the Stockport and Hazelgrove Tramways Co. 3! 
£24,000. oes 

Stoke Newington (London.)—Consideration of the Eletne 
Lighting committee's report submitting an agreement with the 
North Metropolitan Electric Power Supply Co. has been agam 
adjourned. 

Tewkesbury.—The town clerk is collecting information as to! 
advisability of establishing municipal electricity supply. 


Theft of Blectricity.—A: Durham County Police Court " 
Wednesday, George Savage, Tudhoe Grange, was charged wil 
stealing electric current belonging to the Northern Counties Ele 
tricity Supply Co., at Tudhoe, on Sept. 5. It appears that defendant 
had a penny-in-the-slot meter fixed on his premises, and by pee 
ing a hairpin he was able to obtain electricity without being mele" 
Defendant's wife admitted that she had done this, but delene 
said he knew nothing about it. The Bench convicted and imp? 

a fine of 40s. 


Tramway Roof Covers.—Mr. A. L. C. Fell, manager of the L - 
don County Council tramways, states that the experimental UN 
top ear which has been running on the South London tramway, e 
earned more money than the other cars, even in fine well 5 
having been specially well patronised on very hot days. 50 cor e 
top cars are on order, and the Council's tramway dopr E 
themselves fitting 10 covers on the existing cars. The winden?“ 
the covers are to be controlled by the conductor. d 

Mr. A. Baker, manager of Birmingham Corporation eee 
has invented an improved tramear roof cover. In this E x 
the sides can be raised or lowered by the conductor in one T x 

Trans-Pyrenean Railway. An electric railway is projected ae 
Ax les Thermes (Ariège) to Ripoll, across the Cerdana Ht 
at Perigcerda, to connect Barcelona with Toulouse. The cons 115 
tion of this railway has been authorised by the French and 5 P : 
Governments, the convention between the parties stipulating. 
this electric and some steam lines are to be constructed “W!” 
10 vears." mm 

Tunnel Working.—The Canadian Grand Trunk Railway 5 
about to substitute electric for steam working in the e ai i 
the plant and track for this purpose costing $500,000. The 
rail system will be put down. T 

Wallasey. The net capital expended on the electricity P 
taking to the end of March, 1904, was £66,715. 1s. 1d. 9 Ws 
for 1903-4 was £20,529. 7s. 1d. Expenses were £951. 19 


he 


— — ro 


leaving £11,081. 11s. 2d. to meet interest on loans (£2,450. 7s. 9d.), 
and repayment of loans £2,406. 9s. 2d.; 46,174. 4s. 3d. has been 
carried to credit of district fund account and £1,000 to depreciation 
and renewals. 


Waipori Falls.— The Australian Mining Standard " says the 
Waipori Falls Electrical Power Co.'s bill has passed the New Zealand 
House of Representatives and all the local authorities approached 
by the company, except Dunedin City Council, favour the supply 
of electrical energy to their districts by the company. 


Walton-on-Thameg.— Recently, Weybridge Council obtained an 
injunction restraining the Urban Electric Supply Co. from supply- 
ing current from their works in Weybridge to Walton. Walton 
Council have now authorised the erection by the company of a 
temporary generating station at Walton. 


Whitby.—On Thursday an inquiry was held into the application 
of the Council for permission to borrow £3,100 for extensions to the 
electricity works. Mr. W. S. Gray (clerk) and Mr. L. H. King 
(electrical engineer) gave evidence. 

A profit of £442 is anticipated on the current vear's working of 
the electricity undertaking, the loss having decreased each year 
since the opening of the works in 1900. There was no opposition 
to the application. 


Workhouse Lightipg.—Orniskirk Guardians are considering the 
question of installing independent electric lighting plant, and as 
the District Council contemplate establishing electricity supply, 
the Guardians have been asked to consider the question of taking 
current from the Council. 


Wedding.— Mr. A. P. Patey, resident electrical engineer of the 
Housesof Parliament, was marriedat St. Margaret's, Westminster, on 
Tuesday, to Miss Jessie Brown. daughter of the late Mr. Peter Brown. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Directors of the Lancashire and Yorkshire Railway invite 
tenders for the supply of the company's ordinary requirements of 
stores during the 12 months ending Oct. 31, 1905. The articles 
required include ironmongery, reflectors, oil, sponge cloths, steel 
and files, sundry tools, twist drills, indiarubber, iron chain, hinges, 
sheets, &c., also spikes and steel fish bolts for way materials. Tender 
forms, &c., from Mr. Duffin, stores department, Osborne-street, 
Manchester. The sample room will be open until Oct. 1. Tenders 
(addressed to the directors) to the secretary (Mr. R. C. Irwin), 
Hunt's Bank, Manchester, by 10 a.m. Oct. 3. Additional informa- 
tion in advertisement. 


The directors of the Metropolitan Railway Co. are prepared to 
receive tenders for the supply of general stores (electric lamps, wires 
and cables, carbon brushes, &c., telegraph battery jars, zincs, insu- 
lators, &c.) during the 12 months ending October, 1905. Tender forms, 
&c., from the secretary (Mr. R. H. Selbie), 32, Westbourne-terrace, 
London, W., after 27th inst. Samples and patterns may be seen at 
the offices of the company's storekeeper, adjoining Neasden station, 
N.W. ‘Tenders to the secretary by 10 a.m. Oct. 8. See also an 
advertisement. 


Brighton Corporation invite tenders from persons willing to enter 
into an agreement for the right to place painted or tablet advertise- 
ments on the tramcars belonging to the Corporation. Specifications, 
&c., from the town clerk (Mr. Hugo Talbot’, Town Hall, Brighton, 
where sealed tenders must be left by 10 a.m. Oct. 10. See also 
advertisement. 


Manchester Electricity connnittee invite tenders for supply of 
ampere-hour and watt-hour meters. Specifications from the secre- 
tary of the electricity department (Mr. F. E. Hughes), Town Hall, 
Manchester. Tenders (addressed chairman of the Electricity com- 
mittee) to the Town :Hall before the 4th prox. See also adver- 
tisement. 

The Municipality of Philippopoli, Bulgaria, announce in an adver- 
tisement in another column that the electric lighting and electric 
trainway concession was not adjudicated upon on Aug. 8 (16) 
last, and that à new adjudication will take place on Oct. 2 (15), 
at 10:30 a.m. in the Town Hall, Philippopoli. Offers should be 
submitted in the Bulgarian language and in sealed envelopes, 
Tenderers should supply references (under separate cover) showing 
that the tenderer has already successfully executed a similar foreign 
enterprise, and has deposited at the Banque Nationale Bulgare 
150,000fr. (£6,000) as security. Conditions, &c., in Bulgarian and 
French may be obtained on payment of 20fr. (16s.) The sur- 
adjudication will take place on the following day (Oct. 3/16) if by 
10:30 a.m. of that day a reduction of 5 per cent. on the price per 
kilowatt hour on the prior offer is made. 
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Edmonton District Council are desirous of entering into an 
arrangement with & company for the exercise of powers under 
their provisional order. Particulars and forms of tender of the clerk 
(Mr. W. F. Payne), Town Hall, Edmonton, to whom tenders by 
noon Sept. 27. 


Edinburgh District Lunacy Board require tenders by 28th iust. 
for wiring their existing and projected buildings at Bangour for 
lighting, telephones and bells. © Particulars from the architect 
(Mr. H. J. Blanc), 25, Rutland-square, Edinburgh. 


London County Council want tenders by Oct. 11 for steam 
exhaust pipes, valves, &c., at their Greenwich electricity generating 
station. 


Ilford District Council invite tenders for supply and erection of 
balancer and switchboard panel, reversible traction booster and 
switchboard panel. Tenders to chairman of Council by noon Oct. 4. 


Tynemouth Corporation invite tenders for a 600kw. steam 
dynamo. Tenders to the town clerk (Mr. Horatio A. Adamson) by 
first post Sept. 30. 

Aberdeen Tramways committee invite tenders for 20 top-deck 
car covers. Tenders to city electrical engineer (Mr. J. Alex. Bell), 
electricity works, Millburn-street, Aberdeen, by Sept. 27. 

Exeter City Council require tenders by Oct. 8 for the erection of 
the superstructure of an electric car depot in Heavitree-road. 


Manchester Tramways committee invite tenders by 1 p.m. Oct. 1 
for a turntable for the Hyde-road car works. 


It is announced that the Deputy Postmaster-General of the 
Australian Commonwealth will receive until noon of Nov. 15 tenders 
for the supply and delivery at Melbourne of 6,000yds. of two-core 
unarmoured telephone cable. Specifications from the General Post 
Offices of Melbourne, Sydney, Brisbane and Adelaide. Tenders to 
the Deputy Postmaster- General, Melbourne. 


Tenders will be received up to noon of Nov. 23 at the office of the 
Deputy Postmaster-General, Hobart, Tasmania, for the supply of 
telegraph and telephone material. A schedule and other particulars 
can be seen at the General Post Offices at Hobart, Svdney, Mel- 
bourne, Brisbane, Adelaide. and Perth. 


The adjudication of tenders for a concession for the construction 
and working of a line of tramways by mechanical traction in the 
town of Craiova, Roumania, is to be made on Oct. 25 (Nov. 7) at 
the municipal offices of Craiova. The concession is for 50 years. 
Particulars can be obtained at the municipal offices. 


The Municipality of Almendralejo (Spain) invites tenders for the 
publie lighting of the town by arc and incandescent lamps. The 
concession will be for 10 years, rescindable by the Municipality after 
five years, “if a better offer can be then obtained." The Madrid 
Gazette“ for Sept. 18 contains additional particulvrs. 


TENDERS RBOBIVED AND AOCOEPTED. 


Correction. In reference to the statement made in our issue of 
the 9th inst. that Lincoln City Council had accepted the tender of 
Messrs. E. Nuttall & Co. for the reconstruction of the permanent 
way of the High-street tramway, Mr. Stanley Clegg, M.I E.E., 
city electrical and tramways engincer, writes to inform us that the 
statement is inaccurate, and that no such tender has been let. We 
may say that we find the statement that Messrs. Nuttall & Co. have 
obtained this tender to be in general circulation. The facts of the 
case are, we understand, that contracts for the construction and equip- 
ment for electric traction of the local tramways, recently acquired 
by the Corporation, have been awarded to Messrs. Wm. Griffiths & 
Co., in association with the G. B." Surface Contact Co. 


Chelsea (London) Guardians have received the following tenders 
for wiring the infirmary : 


C. Mickleborough (accepted) T. Potter & Sons .... £525 0 0 
£366 17 6 Z. Probert & Co. 511 0 0 

P. Turner? 995 0 0 W. J. Fryer & o 508 0 0 
Bolton, Fane & Co. 652 0 0 T. Clarke & Co. ...... 481 4 6 
Warren Smith ...... 612 0 0 G. E. Taylor & Co.. 480 0 0 
Donnison, Sillem & Co. 618 0 0 P. McCarthy ........ 475 0 0 
Coleby & Co 585 10 0 E. P. Allam & Co..... 430 0 0 
Smeeton & Page. 552 3 0 J. Boulting & Sons .. 403 10 0 
W. Seymour ........ 547 0 0| Wm. Wing 399 4 0 
Buckley & Beach 545 0 0| Wells, Raynor & Co... 399 0 0 
Engineering Co. 537 9 0 District Electric Co... 380 0 0 
Farringdon Electric Lea & Warren 375 0 0 
Wiring Co 530 3 0M. Wiedhofft ...... .. 366 0 0 


Shoreditch (London) Council received the following tenders for 
2,430yds. of cable : — 
British Insulated & Helsby Cables (Ltd.) (accepted).... £590 0 


W. T. Glover & Co. i.e ⅛ ᷣ eeare i EAE . 598 0 
W. T. Henley's Telegraph Works Coũꝛdꝛ . 597 10 
Siemens Brothers & ̃! [ OoOOOoOoOoꝛ . q ' 592 15 


Bermondsey (London) Council have accepted the tender of Leo 
Sunderland & Co. at £138 for installing the electric light in the 
staircases and courtyards at the Fulford-street dwellings. There 
were 15 tenders, ranging from £550 to £188. 
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The Hart Accumulator Co. (Ltd.), Marshgate-lanc, Stratford, 
London, have secured the contract for the storage battery (consist- 
ing of 256 of the company's standard lighting type cells) at the 
Carnarvon electricity works. 


We are informed by Monté Callow & Co. that orders have recently 
been placed with them for three 40 H. p., four 75 H.P., two 100 n.r. 
and three 250 . r. Perfecta" polyphase controllers for haulage 
gear in South Wales collieries. 


The contract for three electric power generators of 250 H.P. each 
for Messrs. James Ross & Co., Philipstoun Oil Works, N.B., has 
been awarded to the British Electric Plant Co., Alloa. 


Brighton Corporation have placed an order with the International 
Electrie Co. for à new switchboard and batteries for their telephone 
department. 


The Underground Electric Railways Co. of London have placed 
an order with theAmerican Car Co., New York, for 100 cars of a total 
value of £100,000 for the Baker Street and Waterloo Railway Co. 


Colne Council have accepted the tender of Körting Bros. for 
piping and valves at £145. 

Brierfield Council have accepted the tender of S. Rawlinson & 
Sons for a tramway tower ladder at £13. 


Montrose Council have accepted the tender of Mr. J. L. Warden 
for wiring the free library. — 


The contract for wiring and fitting the Working Men's Club, 
Batley, has been secured by Spivey & Jubb at £120. 


Croydon Corporation have accepted the tender of Masson, Scott 
& Co. for water purification plant at £515. 


BUSINESS NOTICES. 


Messrs. F. A. Glover & Co. (Ltd.), of 10 and 12, Garrick-street, 
London, W.C., are moving on Sept. 24 to larger premises at Vine- 
street, London, E.C. (off Rosebery-avenue). 


Messrs. Cecil Hodges & Co. have appointed W. G. Morrison & Co., 
59, St. Vincent-street, Glasgow, sole agents for Scotland, Mr. J. 
Gray, of Glasgow, ceasing to represent the company for that district. 


Mr. David Alexander, A.M.I.E.E., 43, Mains-street, Waterloo- 
street, Glasgow, has been appointed representative for Scotland 
of the London Electric Wire Co., Anchor Works, Playhouse-yard, 
Golden-lanc, London, E.C. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

Ferranti Limited.—4A meeting is to be held on Thurs day next 
at Winchester House, Old Broad-street, London, E.C., when a 
* scheme of arrangement” will be submitted for the approval of the 
creditors of the company. à 

Under this scheme it is proposed that a new limited company shall be 
incorporated, bearing the same title as at present, or such other name as 
may be decided upon by the liquidator of the present company. It is 
proposed that the new company shall start with a nominal capital of 
£130,000 in shares of £1 each, 60,000 6 per cent. cumulative preferred, 
60,000 ordinary and 10,000 deferred, The ordinary shares are to be 
entitled to a division of 7 per cent. per annum, the balance, if any, 
going to the deferred. The new company is to take over all or any of 
the assets and liabilities of the present company, of which the first 
directors are to be Mr. A. W. Tait, Mr. A. Whittaker, Mr. J. M. Hender- 
son, and Mr. S. Z. de Ferranti. The debenture-holders of the new 
company are to have the right to nominate two directors. It is further 
proposed that the new company shall constitute à 5 per cent. first mort- 
gage debenture stock of £100,000 and a 5 per cent. second mortgage 
debenture of £30,000. The unsecured creditors of the present company 
are to accept in satisfaction of their debts fully paid-up preference shares 
of the new company, and every preferenoe shareholder is to be entitled to 
subscribe fully paid-up ordinary shares in the new company to half the 
nominal amount of his preference shares. In consideration of the 
allotment to Mr. Ferranti of the 10,000 deferred shares in the new 
company as fully paid, he will covenant to serve the new company 
for a term of years at a salary of £500 per annum, giving the com- 
pany the full benefit of all his inventions in switch and meter 
work hereafter to be made and all improvements of such inventions and 
of existing patents and inventions the property of the present company. 
If the sanction of the Court is obtained to this proposed scheme of recon- 
struction, then the litigation in the actions brought by Messrs. Estler 
Bros. and others are to be withdrawn and the present receivers and 
liquidators are to be discharged, except so far as is necessary for carrying 
out the scheme in its relation to the old company. Subject to the pro- 
visions of this scheme, the new company is to take over and discharge 
&ll the debts and liabilities and contracts of the liquidator and receivers 
in carrying on the business of the present company since the commence- 
ment of the winding-up, and is also to discharge all debts and liabilities 
of the present company. Unless the scheme is adopted by the proposed 
new company within six weeks after it is sanctioned by the Court, the 
liquidator retains power (with the sanction of the Court) to declare that 
the proposal has fallen through. 


In the liquidation of the Electric Timber Seasoning & Preserva- 
tion Co. (Ltd.), the official receiver (Mr. H. Brougham) reports that 
The company was promoted by the Founders’ Synd. (Ltd.), and was 
incorporated on April 10, 1899, nominal capital £150,000. It was formed 
for acquiring the British patent rights in the Nodon-Bretonneau process 
of seasoning and preserving timber by electricity. The purchase price 


was £100,000— viz., fully-paid ordinary shares, £88,693 ; cash, £11,307. 
Cash advances for working capital had been made by the directors 
amounting to £4,948, and debentures were issued for these advances 
charging all the assets of the company. Failure was attributed to 
want of working capital. The patents were valued by the directors at 
£10,000, but it was doubtful whether that amount would be realised. The 
books had in recent years been imperfectly kept, and it was impossible to 
ascertain the result of the company's trading. "The accounts showed 
unsecured debts £3,896. 12s. Id., loans on debenture bonds £4,948. 5s. 7d., 
estimated surplus assets £1,405. 7s. ld. As regards shareholders, a 
deficiency of £105,780. 12s. 2d. is shown. The liquidation is in the hands 
of the official receiver and & committee of inspeotion. 


The trustee (Mr. E. T. Peirson, 17, Hertford-street, Coventry) in 
the failure of W. H. Hooley and J. W. Talbot, electrical engineers 
and contractors, Regent-street, Rugby, has been released. 

The trustee (Mr. J. Bowling, 92, Park-row, Leeds) ia the bank- 
ruptcy of E. E. Clarke, lately electrical engineer, 11, Claypit-street, 
Camp-road, Leeds, has been released. 


Plant for Sale.—St. Pancras (London) Borough Council invite 
offers for two 200 1. H. P. Belliss engines, one Belliss engine coupled 
to two 60kw. Crompton dynamos, and two Willans engines coupled 
to Johnson & Phillips dynamos. Particulars from the electricity 
department offices, 57, Prati-street, Camden Town, N.W. See also 
advertisement. 

Messrs. Wheatley Kirk, Price & Co. have for sale some electric 
generating sets for power and lighting, in first-rate running order, 
which have been displaced by larger units. For further particulars 
see advertisement. 

Mr. M. M. Henderson, 4, Stirling-street, Airdrie, N.B., has eleetrie 
lighting plant for sale. See advertisement. 


Provisional Order Development.—An advertiser is open to 
negotiate for the transfer of electric lighting and electric tramway 
provisional orders. 

Catalogues, &c.—The London Electric Wire Co., Playhouse-yard, 
Golden-lane, London, E.C., have ready a new revised price list and 
circular of flexibles. Copies can be obtained by the trade on appli- 
cation. 

The new (11th) edition of the catalogue of the General Electric 
Co., dealing with main switches, cut-cut3, house service fuses, &c., 
is issued, an 
contains par- 
ticulars of a 
number of 
improved ex- 
amples of 


a aratusde- 
ed to 
meet the in- 


high voltage 
fittings com- 
plying with 
Board of 
Trade re- 
quirements. ‘ Peel” switches are listed from 30 up to 1,000 am- 
peres for single, double or triple pole, and with or without cut-out 
terminals. The change-over type of these switches ranges from 
30 to 800 amperes, and are not provided with fuse terminals. Anew 
type of Adelphi switch has been specially designed to meet 
motor work requiraments, and consists of a double-pole switch 
mounted in strong cast-iron case with removable iron cover. We 
illustrate two [types of multiple switches, radial and rectangular, 
described in the 
list. These 27. 
switches are G 
designed for 
regulating acen- $ 
mulator circuits 
and main resis- 
tances. The 
radial type is 
provided with a 
hand wheel. The 
rectangular type 
is constructed ih 
with travelling contact brushes, which allow of uniform and smo0 s 
regulation from one contact to another. Shunt resistance regu 
ing switches are also shown, and several types of house service 
fuses and main cutouts. ‘ Bobbin” and ‘ Arch types of 1715 
switchboard fuses are listed. Either type can be arrange! to D 
a ‘‘ Mordey ” fuse in parallel. They are intended for circuits up 
900 volts, and are made to carry from 50 to 400 amperes. : ; 

There is ready a descriptive catalogue of the Hunterlite = 
electric candle lamps. Copies can be obtained from the company 
77, Newman-street, London, S.W. 


Fia. A.—'* Adelphi“ Multiple Motor Switch, Radial Type. 


Fic, B.— Adelphi" Multiple Motor Switch, 
Rectangular Type 
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The National Boiler & General Insurance Co., 22, St. Ann’s- 
square, Manchester, have prepared a pamphlet dealing with recent 
accidents to insured gas engines. An instructive list of recent 
claims and the causes of accidents is included, proving the advan- 
tages of insurance and the necessity for inspection. 


Mr. R. S. Blackburn, of Hebden Bridge, forwards an illustration 
showing outer and inner views of improved apparatus for his system 
of telephonic fire alarms. This apparatus takes up a space Qin. by 
9in., is watertight and is made to finish neat up to surface of wall. 


Messrs. Ernest F. Moy, Camden Town, London, N.W., have 
ready a sheet list of closed resistances, double-coil type. The 
wire is a high resistance E 
alloy wound on highly vitri- 
fied porcelain cylinders. As 
shown in the illustration, 
both terminals, which are 
substantial mechanical con- 
nections, are at the bottom of 
the coils, so that the rising 
heat from the resistance does 
not injure the insulation on 
the cables. Openings are pro- 
vided on each side and at the 
lower end of the base, so as to 
admit the cables instead of 
bringing them through slots 
in the cover. 


A well-prepared and nicely- 
illustrated catalogue of elec- 
tric generating engines has 
been prepared for publica- 
tion by Messrs. J. & H. 
McLaren, Midland Engine Works, Leeds. The installation of these 
machines at the Corporation electricity works, South Shields, is 
illustrated, as well as examples of a compound type triple-exparsion 
surface-condensing engine, and of a 3,000 1.H.P. slow-speed enclosed 
triple-expansion engine supplied to Leeds Corporation. An inde- 
pendent surtace-condensing plant of this firm’s standard type is 
also shown. Accompanying this catalogue is a copy of Mr. John 
McLaren’s pamphlet on Traction Engines and Their Use," which, 
in its first chapter, shows interior views of the firm’s Leeds works, 
and in the subsequent chapters deals with the question of traction 
engines for various purposes, including military operations. This 
pamphlet is very fully illustrated with examples of the work for 
which traction engines are nowadays employed. 


A new catalogue of Weinert arc lamps has reached us from the 
agents, Messrs. Wilhelm & Co., 3, Westimoreland-buildings, Alders- 
gate-street, London, E.C. Various types of | 
this lamp are listed and illustrated, including 
a flame lamp, of which the mechanism is 
shown in the accompanying illustration. These 
lamps are made for continuous or alternating 
current, and for burning 6 to 7 hours and 
10 to 12 hours, the former with 19in. carbons 
and the latter with 172in. carbons. 


An illustrated circular relating to Tetrad ” 
trolley ears, for which certain advantages are 
claimed, is issued by William C. Yuille & Co., 
Tradeston, Glasgow. In the use of these cars 
solder is dispensed with. It is further claimed 
that for emergency work these ears are especially 

adapted. 


Messrs. Geipel & Lange, Vulcan Works, St. 
Thomas'-street, London, S.E., are issuing two 
leaflets describing and illustrating ** Solenoid 
Controlled Motor Starters and “ Electric Lift 
Controllers." In the starter list, apparatus suit- 
able for operating motors, working well pumps, 
air compressors, hydraulic accumulators, &c., are 
listed, and also a pressure regulator, by means of 
which a motor can be started and stopped automatically, according 
tothe pressure in an enclosed tank. This operation is performed 
by means of a diaphragm contact maker and breaker, which excites 
or de-energises the operating solenoid of the standard starter sup- 
plied by this firm. The controllers are of the Schureman make, and 
in America a large number of installations have been fitted with this 
apparatus. 


„ Cryselco " lamps are illustrated, described and priced in a new 
list issued by Cryselco Limited, Kempston Works, Bedford. 


Robertson Lamp Works.—-Last Saturday, at the Crystal Palace, 
a competition for the championship of private fire brigades of the 
United Kingdom took place. The Robertson Electric Lamp brigade 
tied for first place in this competition, in which 18 brigades took part. 
There is a flourishing football club connected with the Robertson 
Works, and a concert will be given in the works’ dining hall at 


Moy’s Enclosed Resistance Double 
Coil Type. 


Mechanism of the 
* Weinert” Flame 
Arc Lamp. 


Brook Green, Hammersmith, to-morrow (Saturday), under the 
presidency of Mr. C. Wilson, president of the club. ö 


Exports of Electrical Apparatus and Material.— The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Sept. 14 to 20, with the 
ports of destination :— 

Africa—Cape Town, £41; Durban, £980 (including £512 telegraph 
material); Port Elizabeth, £20. Argentina—Buenos Ayres, £302. Aus- 
tralasia—Auckland, £3,000; Fremantle, £1,276; Lyttelton, £29; Mel- 
bourne, £50 and 152 cwt. telegraph wire ; Otago, £28 ; Sydney, £4,519; 
Wanganui, £54; Wellington, £28. British Guiana—Demerara, £168 
(telegraph material) ; Ceylon—Colombo, £41; China—Shanghai, £120. 
Cochin China—Saigon, £44. Denmark—Copenhagen, £18. France— 
Boulogne, £25. Germany—Hamburg, £28. Gibraltar, £544. Holland 
Amsterdam, £85; Rotterdam, £213 (including £13 telegraph wire). 
Hong Kong, £214. India—Bombay, £2,908 (including £179 telegraph 
material); Calcutta, £1,544; Karachi, £53; Madras, £157. Japan— 
Nagasaki, £181. Malta, 26. Mezico—Vera Cruz, £10. Straits Settle- 
ments—Penang, £120; Singapore, £55. Sweden—Gothenburg, £30; 
Stockholm, £1,515 (telegraph material). West Indies —St. Lucia, £35 ; 
Trinidad, £26. Total, £18,437 against £17,712 in the corresponding 
week last year (Sept. 16 to 22). 


PATENT RECORD. 


ei 
The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOB, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


Note.—TZhe undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is afixed. 

Unless otherwise stated, the application is made in London. 


August 4, 1904. 
17,046 A. MARSHALII. System of electric traction for railways and 
tramways.” 
17,051 G. SPERBYN and W. H. Wood. Birmingham. Tumbler switches. 
17,058 W. R. Evans. Manchester. Opera'ing points of electric tramway s. 
17,059 H. M. DargaH and L. A. HAckkrr. Manches ter. Electro- 
magnetic conti olling devices. 
17,092 F. WALKER. Piepayment wattmeters. 
17,101 B.T.-H. Co. (G.E. Co, U. S.). Emergency brake control systems. 
17,121 S. O. CowPzn-CoLzs. The electrolytic deposition of metals. 


August 5, 1904. 

17,130 H. F. RocEBs and F. E. Brows. Birmingham. Contact breaker 
for electric ignition for gas and oil engines. 

17,133 G. A. E. RonERTS. Winchester. Electric governor for internal 
combustion engines. 

17,140 R. Parkin. Lemington-on-Tyne. Covering a live electric rail. 

17,147 G. H. Woops. Blackburn. Sparking plug-tester.* 

17,160 C. I. CLiments. Birmingham. Chain for suspending electroliers 
and the like. 

17,162 E. G. Craven. Telephone transmit!ers and receivers and apparatus, 

17,166 S. E. FlichrxaR. Gas or vapour electric apparatus. (Date applied 
for, Aug. 10, 1903, date of application in U.S.)* 

17,167 A. P. L. Bounancgsr and G. H. SwiTH. Trembiers or contact 
breakers.* ` 

17,176 G. Peritz. Liverpool Are lamps. 

17,181 J. F. Testor. Contact devices for apparatus for electiically light. 
ing and extinguishing gas.“ 

17,190 E. A. GixiNGHAM, Electric glow lamps to represent candles.“ 

17,191 O. Imray (Albert de Madaillen, France.) Filaments for electric 


lampe. 
17,196 G. Scha VUI ard G. PETRIDES. Plates and electrodes for accumu- 
i lators. 
August 6, 1904. 
17,201 A. E. HanRDAKER. Lancashire. Third-rail systems for electric 
railway». 
17,207 A. WELSH. Glasgow. Trolley pulleys for electric tramways, &c. 
17,220 Union ELECTRICITÄTS GESELLSCHAFT (in liquidation). Connecting 
monophase motors baving armatures furnished with collectors 
employ ed with electric rails and working together in pairs. (Date 
applied for, Aug. 8, 1903, date of application in Germany.)* 
17,256 J. L. Weiser. Electric transmission pc les.“ 


August 8, 1904. 
17,243 F. R. KxirH. Boston. Tenders for electric cars and other vehicles.“ 
17,248 J. Byrom. Liverpool. Accumulators. 
17,268 T. KIRKLAND and D. L. Carper. Electrical indicatiog apparatus 
for a range-finder or the like. 
17,285 F. G. KLEINSTEUBER. High-tension current insulator.” 


August 9, 1904. 
17,552 T. CowBunN. Gloucester. Automatic trolley-wheel adjuster. 
17,339 W. G. Heys. Manchester (The Meyrowitz Mfg. Co., U. S.). Switch.“ 
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17,558 L. NzL&EN. Electric hygienic heel pad. 


17,359 F. L. BRoNAucH and the BRITISH COMPRESSED AIR CLEANING Co. | 


Apparatus for cleaning te!epbone and like switchboards. 

17,364 E. G. P. BousriELD and the OzoNISED Oxycen Cu. Preventing the 
breaking of an electric circuit.* 

17,565 A. J. Boutt. Alarm-operating me-haniems. 
tection Co., U S.)* 

17,374 R. A. FeSSENDEN. Wave telegraphy.* 

17,375 J. L. Sarpy. Terminal for cables. 


(Eastern Fire Pro- 


Germany. Wave indicator for wirelees telegraphy. 
17,578 G. ENcLIscH and the “ DEUTSCHE ERFINDER GENOSSENSCHAFT," 
Germavy. Induction apparatus.“ 
August 10, 1904. 
17,393 F. BUTTERWORTH. Manchester. Life-guarda. 
17,399 F. S. HoLLIs TRR. Dorset. Mechanical contrivance to control the 
tram line point and trolley-wire point. 
17,423 H. RosgNBERG and E. RosENBRnd. Self- regulating (lypamos. 
17,450 Tar M&TALS CoBrN. and SHERARD CowrER-COLES. 
rt fiaing of copper. 
17,434 A. Lrovp. Liverpool. Eleciric lamps for medical purposes. 
17,442 W. H. Scorr. Electric controllers. 


August 11, 1904. 

21,9594 Sir O. J. LopGE and A. MurRHEAD. Signalling through submarine 
and like cables (Date applied for, Oct. 12, 1903 ) 

17,469 S. P. THOoMPsON. Alternate- current motors. 

17,478 J. Marspen. Electric light fittings. 

17,483 W. Harrison. <A receiving system for wireless communications. 
(Date applied for, Aug. 27, 1903, date of application in U. S.,“ 

17,484 W. Haruison. A receiving system for wireless communications, 
(Date applied for, Feb. 8, 1904, date of application in U.S.)* 

17,493 M. G. PorIRWSkI. Transmitter for electric telegraphs. * 

17,501 W. T. Eastwoop. “Cow catchers for electric and other ca’s. 

17,523 F. M. Lewis. Liquid-starting resistances for continuous-current 
motora. 

17,527 Siemens BROTHERS & Co. and H. BERRY. Commutators.* 

17,532 F. B. Hinxson and S. H. Hey. Electric filters.“ 

17,634 T. E. R. PBiLLIPS. Mechanical car for trolley wires. 


August 12, 1904. 

17,555 E. E. Kersey. Lingfield. Dynamos, mo'ors and the like. 

17,562 J. D. Wuits. Printing telegraphe. 

17,595 Coxpurrs & Fittines (LTD.', D. G. Epwarps and E. A. BROWN. 
Bends, elbows and other angle pieces for conduits." 

17,600 M. Baumer. Relays.“ 

17,601 A. P. Zanr and Dick, KERR & Co. 
machines. 

17,605 G. E. Hzyr-Dra. Liverpool. Insulating cables on the conduit system. 

17,611 Drake & GORHAM, B. M. DRAK E and J. M Gornaw, Electric imi- 
ta'ion candles, 


SPECIFICATIONS PUBLISHED. 
NoTE.— All specifications can be obtained at the uniform price of 8d. each. 
1903. 


Sound intensifiera for telephones, &c. 
Trolley ples and connecting 


Rot: rs of alternating-current 


10,468 Parsons. 

17,082 Munro, BREcKNELI. and RoGers. 
eame to standards. 

17,272 GRaiNGER, Electrically firing blasting cartridges. 

17,601 LEITNER and Lucas. Systems of electric lighting. 

17,602 Hitt. Electric lighting of traine. 

17,632 Harrison. Electricity meters. 

17,643 CEREBOTANI and SILBERMANN, Steel magnetic armatures for electro- 
magnet pa'ra. 

17,871 Oviver. Flame arc lamps. 

18,010 FikbLER and GERARD. Galvanic batteries. 

18,076 Says. Electric traction. 

18,186 Srxmens BROTHERS & Co. and Cuirt. Telphers. 

18,250 CAROLAN (G.E. Co., U.S.). Thermal cutoute. 

18,256 CAROLAx (G.E. Co., U. S.). Time-limit controllers for circuit breakere. 

18,536 Imray (Bullock Electric Mfg. Co). Controlling electric motors. 

18,648 Hitt. Grapnels fer raising submarine cables. 

18,855 ARMSTRONG and ORLING., Electric relay +. 

19,053 Cootey. Guiding trolley heads along frogs and crossings. 

20,027 SmitH. Switches. 

20,101 MacLEAN. Construction of armatures for dynamos and motors. 

20,137 Ewart. Arc lamps. 

20,219 BouLT and Bou tr. 
traction. 

20,434 HILL and Youna. Direct reproduction of drawings by photography. 

20,517 McCarLLUM and MeGRUTHER. Fixing electric wires, &c., to ceilings. 

20,528 ECKSTEIN and Krause. Switches 

20,606 Hor«ks. Multi polar dynanio-electric machines. 

20,820 CHIrrr. Dypnamo-electric machines. 

21,005 D.T..H. Co. and Meyer.  Alternating-current motors. 

21,054 HoBaRT avd PN dA.  Hheo:ta 5. 

21,095 PORTER. Switches. 

21,078 HEIDE (Lowry). Party-line telephone system. 

21,140 IspaALE. Eugine telegraphs or signals on board ship. 

21,520 BRODIN avd ScHRPELER. Electric signalling. 

21,596 SuHort. Rheostat. 

21,609 Creswick and SHAW, Electro-deposition of metals upon aluminium. 

21,650 Jackson. ‘Terminals for battery plates of lead cr lead alloye. 

21,972 Mawpsrt&v. Dynamo-electric machinery. 

22,097 UrHaM. Current collectors for electric traction. 


Surface contact and like systems of electric 


25,505 Psrxins and MassEY: 
17,377 G. EwauiscH and the DEUTSCHE ERFINDER GENOSSENSCHAFT,” | 


. 28,625 MARTIN. 
28,795 Luponr. 


Electrolytic |: 


22,190 Hunt and Sanpyrcrort FouNDRY Co. 
motors. 

22,269 Gipson. Brushes for electrical machines. 

22,507 Steven. Electric hoiste. 

22,906 CaROLAN (G.E. Co., U. S.). 
insulation. 

24,025 Waits. Printing telegraph receivers. 

25,114 Arruan. Coin-freed electric meters. 

“ Frog " for making connection between line 

wires at junctions or cross-overs where line is not continuous in 

conductors for electric vehicles. 


Alternate-current induction 


Machines for covering conductors with 


25,557 ZAPF. Lightning arresters or devices for preventing over-charging 


in conductors. 


| 26,165 SmitH. Electrical elevators. 


26,211 FAIRWEATHER (Miner). Multiplex telephony. 
27,133 Harnack. Protective device applied to X-ray tubes. 
Joint box for electrical conductors. 
Electrically-operated trains. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 


REGISTERED, &c. 


— — 


NEW COMPANY. 
ELECTRICAL CONTRACTORS’ ASSOCIATION (INC.)—Reg. Sept. 16, with 
an unlimited number of members, each liable for £1 in the event of 


winding- up, to promote and protect the trade of electrical engineering in 


Great Britain, and to take over (so far as the same may be legally vested 
in the Association) the property of the unincorporated association known 
as the National Electrical Contractors’ Association. The word “ Limited” 
is omitted from the title by licence of the Board of Trade. The subscribers 
are W. R. Rawlings, A. M. I. E. E., 82, Gloucester-road, London, S.W. 
(president of National Electrical Contractors’ Association); J. McDer- 
mott, J.P., A.M.I.E.E., Spain House, Ashton-under-Lyne; E. C. Wallis, 
M. I. E. E., 27, Ash Grove, Hyde Park, Leeds; E. L. Berry, AMIEE. 
Lyric-chambers, Whitcomb-street, W.C. (chairman London Electrical 
Contractors’ Association); A. Rashleigh Phipps, 147, Oxford-street, W. 
(past president London Electrical Contractors’ Association); A. E. Porte, 
M.LE.E., 61, Dawson-street, Dublin; and T. Wright, 136, Bothwell- 


street, Glasgow. The management is vested in a central board consisting 
of not more than 40 members. 


STATUTORY RETURNS. 


ELECTRICAL OIL REFINING CO. (LTD.)— The return to July 23 gives 
capital as £5,000 in £1 shares, of which 4,375 have been taken up. 
£882 has been received, and £3,492 is considered as paid. Mortgages 
and charges, nil. 

SOUTH AMERICAN CABLE CO. (LTD.)—The return to Aug. 4 gives 
capital as £500,000 in 50,000 shares of £10 each, of which 24,707 have 
been taken up. £10 per share has been called up on 14,707 and £147,070 
has been received. £100,000 is considered as paid on 10, 000 shares. 
Mortgages and charges nil. 

SUNBEAM LAMP CO. (LTD.)—The capital in the return to Aug. 111 
given as £25,000 in 2,500 shares of £10 each, of which 1,765 have been 
taken up. £10 per share has been called up on 908 and £9,080 has been 
received. £3,570 is considered as paid on 857 shares. Mortgages and 


MORTGAGES AND CHARGES. 

BURNAND TRANSFORMER CO. (LTD )—A memorandum of satisfaction 
in fall of 10 debentures, dated Dec. 3, 1903, securing £1,275, has been filed. 

NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)—Issue on 
Aug. 25 of £100 debentures, part of series created June 3, 1896, securing 
not more than two-thirds of subscribed share capital for time being, 
charged on company’s undeitaking and property, present and future, 
including uncalled capital. No trustces. Previously issued of same 
series, £32,100. 

SUNBEAM LAMP CO. (LTD) Issue on Sept. 1 of £100 debentures. par 
of series created Jan. 28, 1904, to &ecure £10,000, charged on company 5 
undertaking and property, present and future, except uncalled and unpal 
capital. No trustees. Previously issued of same series, £8,400, l 

TELEPHONE CO. OF EGYPT (LTD.)—A memorandum of satisfaction in 
full of debentures dated April 29 and May 20, 1903, securing £5,000, has 
been filed. 


‘charges, £8,400. 


CITY NOTES. 


MEMORANDA (Sept. 22).—Bank rate 3 per cent. (since April 21, 19041. 
Price of silver 26,7;d. per oz. Consols 884—88} for money, 883585: 
for account; 24 per cent. annuities 87— 8734. Consols Pay Day. Oct. 9: 
Stocks and Shares Continuation Days, Sept. 27 and Oct. 11; Ticket 
Days, Sept. 28 and Oct. 12; Pay Days, Sept. 29 and Oct. 13: Mining 
Share Carry-over Days, Sept. 26 and Oct. 10. 


ANGLO-ARGENTINE TRAMWAYS CO. (LTD.)—The directors have 
declared an interim ordinary dividend at the rate of 6 per cent. per annum. 

BABCOCK & WILCOX (LTD.)—The following interim dividends bave 
been declared :— On ordinary shares, ls. 71d. per share, tax free Due 
pared with 18. 44d. last year), and on preference shares 74d. per 5 a 
less tax. 
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BUENOS AYRES ELECTRIC TRAMWAYS CO. (1901), LTD.— The directors’ 
report states that the gross receipts for 1903 amounted to £18,282, and 
the working expenses (inclusive of London charges) to £15,913, showing 
a net profit of £2,506. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The directors have 
declared an interim dividend on the paid-up share capital at the rate of 
6 per cent. per annum for the half-year ended June 30, payable Nov. 15. 

CAMBRIDGE STREET TRAMWAY CO.—The chairman (Mr. C. Arm- 
strong) said at the meeting last week that the proposition at their meeting 
in April last to adopt a system of electric traction met with the general 
approval of the Corporation, and the agreement to be discussed by the 
Town Council was drawn up in a very reasonable spirit. The Corpora- 

tion have since decided to support the company’s bill, 

CITY OF BUENOS AYRES TRAMWAY CO. (LTD.)—At a meeting of 
shareholders yesterday the scheme of arrangement between the holders 
of the 6 per cent. debenture stock and the shareholders was approved. 
The under taking has been acquired by the Anglo-Argentine Tramways Co. 
The debenture stcckholders receive £150 4 per cent. stock in tke new 
company for each £100 6 per cent, stock they now held. 

COMPANIA CO-OPERATIVA DE TELEFONOS (BUENOS AYRES) —For 
year ended June 30 the profits were $115,274.83 m/n, and working 
expenses $279,595.70. The total receipts were $394,103.98. There are 
3,573 subscribers, an increase of 745 on the year. An 8 per cent. dividend 
was paid. The capital was increased to $2,500,000 in January last. 

DICE, KERR & CO. (LTD.)— The report for the year ended June 30.states 
that the profits amount to £84,170. Interest, trustee fees and premium 
payable on redemption of debenture stock absorb £14,441, leaving 
£69,729, added to £35,544 from last year, making £105,274. The 6 per 
cent. preference dividend required £18,300, one-fifth of the remaining 
profits was placed to reserve (£10,285) and £10,765 was placed to reserve. 
A dividend of 10 per cent. on the ordinary share capital (tax free) 
required £26,000, leaving £39,922 to be carried forward. During the 
past year the company has completed, amongst other important con- 
tracts, the electrification of the L. & Y. Railway between Liverpool and 
Southport and the Hong Kong and Mandalay electric tramway systems, 
and are at present engaged in Tokio, Singapore, Bangkok and other 
places both at home and abroad. The reserve to be set aside under clause 
81 of the debenture trust deed has now reached the prescribed limit of 
£150,000 stock. 

DIRECT WEST INDIA CABLE CO. (LTD.).—The directors recommend a 
further dividend of 3 per cent., making 6 per cent. for the year ended 
June 30. £1,817 is carried torward. 

DIRECT SPANISH TELEGRAPH CO. (LTD.)—The directors have decided 
to pay, in addition to the preference dividend at the rate of 10 per cent. 
per annum, an interim ordinary dividend at the rate of 4 per cent. (tax 
free) for the balf. year ended June 30, payable Oct. 1. 

DUNDERLAND IRON ORE CO. (LTD.)—The chairman (Sir David Dale) 
gave a sketch of the progress of the works at the meeting yesterda 
(Thursday). All the buildings (he said) were erected. A concentrate stoc 
house with a capacity of 10,000 tons of concentrates had been built, and a 
power plant sufficient to provide all electrical energy required by the com- 
pany was in process of completion. 

EASTERN TELEGRAPH CO. LTD.) — This company announce the pay- 
ment on Oct. 15 of a dividend at the rate of 34 per cent. per annum (less 
tax) on the preference stock for the quarter ending Sept. 30, and the usual 
interim dividend of 1} per cent. on the ordinary stock (tax free) in respect 
of profits for the quarter ended June 30 last. The transfer books of the 
ordinary stock will be closed from Oct. 7 to 14 inclusive. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LTD.)—The directors have declared an interim dividend for the quarter 
ended June 30 last of 2s. 6d. per share (tax free), payable 15th prox. The 
share register will be closed from 7th to 14th prox. inclusive. 

HALIFAX & BERMUDAS CABLE CO. (LTD.)—.A further dividend of 24 per 
cent. (making 5 per cent. for the year) has been declared. £192 is 
carried forward. 

MERSEY RAILWAY CO.— For the half-year ended June 30 the train 
mileage run was 411,683, compared with 218,308 (steam 103,687, electric 
114,621) for the corresponding half of 1903. The number of passengers 
conveyed was 4,499,147, against 3,201,644, exclusive of season ticket 
holders. Total receipts were £40,918. 1s. 7d., compared with £32,277. 15s, 7d. 
Working expenses (exclusive of exceptional charges for pumping, ventila- 
tion and lifts) £29,751. 13s. 10d. (equal to 77:71 per cent.), against 
£27,375. 10s. 4d. (equal to 84:41 per cent.) The exceptional charges for 
pumping, ventilation and hydraulic lifts for the past six months amounted 
to £3,839. 9s. (0:38 per cent.), compared with £4,686. 2s. (14:52 per cent.) 
for the corresponding period of 1903. The questions between the com- 
pany and the British Westinghouse Co. have been satisfactorily settled 
since the close of the half-year. 

SIR W. d. ARMSTRONG, WHITWORTH & CO. (LTD.)—For the year 
ended June 30, the profit, after deducting depreciation and adding £81,576 
from last year, was £583,263. It is proposed to declare a dividend of 3s. 
per share on the ordinary shares, of which an interim 6d. per share has 
been already paid. £86,369 is carried forward. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed Sept. 28 a special settling day in a further issue of 12,000 £5 

fully and partly-paid ordlnary shares of the United River Plate Telephone 
Co. (Ltd.), and in a further issue of 10,000 £5 fully-paid 6 per cent. pre- 
ference shares of the London Electric Supply Corpn. (Ltd.), and have 
ordered the latter to be quoted in the official list. 


WESTERN UNION TELEGRAPH CO. (LTD.)—A quarterly dividend of 
1} per cent. has been declared. 


WILLANS & ROBINSON (LTD.)—The transfer registers are closed from 


Sept. 21 to Oct. 5 inclusive, 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


E 
| Ino. AGGREGATE. 
ended | i | 8) Noot (oy ae. 
' O. O ©. Or 
„ Amount. Pes. (a) 
: £ £ 
Aberdeen Corporation ......| Sept. 17 | 196 + | 35 | 28,067 + 4,691 
20% %%% „„ 6 „% % 00* t9 e.e 9 . 
Ayr Corporation...........| s 17 776 + 179 18 7,791 '+ 448 
pene? 0 „ee 29 LET ; : M: - 12 Hi er Ed 484 
Bath Electric Trams, Ltd. „, 14 762. 87 | 98,38 * 
Bexley District Council...... hs is " iss 
irkenhead . . 19 1078 - 35 5 
Birmingham Corporation » 17 871 ‘ia | 37 1,810 3 
Birming sig teed al " m 12095 + 1 1 94595 i+ 2.922 
urn ration.. , i i + 24,5 
Blackpool Corporation ...... „ 15 2.087 + 455 24 | 84941 1 22860 
Blackpool and Fleet wood... „ 17 #1170 + 88 ll 16,405 ‘+ 96 
Blackp'lSt.Anne's&Lytham| „ 15 701 + 35 46 | 18939 '+ 7,081 
Bolton Corporation ......... „ 18 1,956 + 102 47,520 + 4464 
Bournemouth Oorporation. „„ 14) 1,294 + 126 194 29,322 1,670 
Bradford Corporation ...... „ 17 4,954 + 1,068 | 94 | 116,208 (E 20,917 
Ree eee ccu 45 M odo Moe iot olet 
Bristol Trams & Carriage s Sept. 16 | 5,245 + 8i e 97,25 |+ 1,119 
enos Ayres = ug. 21 | 9,431 i + 18 58,549 + 2,884 
Burnley Corporation....... LOGJE EC | is | 26,816 IL 6.029 
urton Corporation ......... - 42 9 
Calcutta Tramways Oo....... | " u ‘88,792 | --R8,068 | 12 55 i 1 2457497 
‘am borne-Redru Mu Gave | 1 + 2 90 2,872 
Cardiff Corporation e i 17 | 22 ! t 918 24 | 57068 |+ 1.811 
e Tramways Co....... 28 23 87 7, 
Central London Baiway..| „ 17 6,08 + 188. 11 | 64150 |. 148 
Chatham & Dist. Lt. Bya. . „„ 15 | 623 + 32 87 22,079 2184 
City & South London RI. ,, 18 24193 + 11 12 28,253 '- 1,84 
Colchester Corporation .... s» 15 | y et 7 2,684 ae 
Cork Eleotric Trams Co. m! „ 15 59,- 89 87 | 17491 m 2.925 
arwen Corporation ......... | ves ses ies iss sis asa 
Derby Corporation  ........ ae | HM ECC NE Is m | n 
Devoupori & Dist. Trams... „„ 9 001 + o 86 | 19,642 8,257 
Dover Corporati 17 | 2 f Ec 
rpora S uU | 260 - 8 | 6,185 |- 160 
Dublin & Lucan Railway.. „ 16 139 + 1, u 1,615 |- 14 
Dublin Southern District. „, 16 1,008 + 11 
Dublin United.. ..... , 16 4,045 + 190 11 | 623162 |- 3,15 
Dudley Stourbridge ON is 14 | 988 oa 21 36 | 81,760 1,284 
0 ^ 3| D ea deme | de 
8 77 ] 2, T U 29 
Glasgow Corporation.... ji 17 15,511 | t 943 | t16 226,162 |+ 14,198 
Graveend Norihüest..| „ 9| 39! * 71 3 | oe la "ms 
Gt, Northern & City Rly...| „„ 17 Lum . 81 | 99,17 
dod Port peed » 9 666 + 10386 20,938 T 1,114 
Hart lepool Tramways ..... " 2 823 + qu 20 104 + 1.007 
Hull Corporation .. „ 17 sh x m x | option jE Tel 
Mtord Distriot Council... , 17 , - — 12 *2 12419 — 645 
es rporation **900909* 37 14 142 = 20 s.. ove ecc 
Ipswich Corporation......... | p M 552 85 21 18,810 wes 
Inte of Thanet Co, zl „ 17 1,216 + 166 50 21.914 |+ 1,002 
ermins t... y 149 5 E 
Kirkcaldy Corporation.. „ 14 1 | 53 | 7 9.671 | ai 
Lanarkshire Trams C.. „„ 15 7:9 + 78 37 23.785 
Leeds 3 „ 7 6,078 + 5881 | 25 | 149,957 + 95958 
LiverpoolOorporation...., „„ 10 10,655 + 89 87 433 ＋ 1 
„Liverpool Overhead Rif... „„ 18 — 1,561 z is | (à | "0.018 13660 
on * Sos ^ 1 ma + ee $24 ' 2,7999 4 61,684 
Maidstone Corporation : moo om i 
Manchester Corporation » 17 19619 -- "888 21 902.39 4. 126815 
Merthyr Way. 2 T) " 10 1 + E ' a mo T 118 
. re · · ... T : - 82 + 111 
MODO D Elec. Trams » 16; 9,00 + 679 | 11 21,674 ＋ 6,027 
Nan cire 8 „ 9 96 — 16 35 1,117 |+ 184 
Newcastle-on-lyne Corp... „ 17 8,619 Raw d! 40,671 l 2649 
Newport (Mon.) n. 17 525 + 68 21 12.966 2,250 
Oldham, Ashton & Hyde.) , 0 519 — 41 30 19.93 — 886 
Oldham Corporation.......| 872 fade ks er | 5 ; 
n ul d ) Elec, Trams. „, " E x 2 dt 18406 i+ 5,98 
Poole and gH snore „ 9 3595 " marum. a 
Portsmouth Corporation.. „„ 18 2,249 + 325 D, l vis 
i " 15 , "s H 91 86 | 61,570 * 5.003 
5 Corporation XS is E : is | Ps n 
5 „ 9 l6: + 7 5 5 98 77 
Belton Corporation — 2 1p | d + 198 e | 102,062 |+ 7,986 
Sheftield Corporation ... „ 18 4/44 | X 1m §25 110,433 f 3122 
Southampton Corp'ation.. : T e ki TE a 
Southend Corporation ......; 1i, “476 + 61: 4 10486 + 1.167 
Southport Tramways ...... „ 9 8665 - 15 38 14:35 + 638 
8. Staffordshire Trams... „ 9° %6. - 829 35 27,630 - 4,564 
Stockport Corporation...../ ;, 18 | 5 + 190 934 1499 + 6,274 
Quo Sand Corporation. „ 13 1.271 - töv | 21 8 „948 + 366 
Taunton Pram . „ — 60) DO BB quo 182 
Tynemouth and District... „ 9 8.9 — 109 86 11,069 907 
Tyneside Trams C0. .. ... „ 14 450, + 123 87 14,70 2.307 
Wallasey District Couneil.. ., 17 | 791 * p 19,693 ＋ 1,995 
Warrington Corporation.. s n momo e 
West Ham Corporation ... „ 15 1,192 | a 29 26.126 E 
we ae oo 5 | m | 270 + 43 30 5,193 |+ 290 
Wolverhampton Distriot..| , 9 408 + 18 36 42:8 — 48 
Worcester e e ^ i 4 rer '+ 210 90 10. 100 + 4,795 
ham. eese 84 - 4,080 — 579 
Yorkshire Woollen District’ „, ) 59 + 91 36 2,79 + 4,417 


(a) These comparisons are with the corresponding period last year, 
* Partly electrica). ¢MinusSdays, 1 Minus 2 days. 1 Plus 8 days, % Plus 2 days. 
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e COMPANIES’ SHARE LIST. 


i E Price BUSINESS, Price g BUSINESS | 
a E NAME. Wed., i 8 WEEK TO E A: NAME. Wod., ND VERE 2. | 
E ' Sept 2 21 SEPT. 21. Sept. E SEPT. 21. 

A 

d Low - 

aur RALWAYS,TRAMWATE RA | Sad € | ELECTRICITY SUPPLY. "NES High Low 

b entine Ordinary Shares . 64—65 April, Oct 1 "s 10 16/0 Bournemouth & Poole Elec. Sup. Ord.) 113-123} 6 8 0 - HE o 
6 26 Do. 2% Gua Pref. Jd es.: 90928 oes A 4 8 10 ae p E 1/6 per Cent. Cum. Pref [IIITTRIIITT 8 1 4 b 9 ee .» ee 
ex ermanent 6% Deb. Stock . . . . 4 410 — {lal |189 10 6/0 | Do. 6% Cum. Second Pref. . .. 10-11 | 6 4 4 i u > 

St. 6% Auckland Elec. Trams 5% Deb. 100 —102 | 419 3 " n $ [st 43%| Do. r Cent. Deb. Stock (red.) . 108 —106 | 4 5 9 — |1012 | 104 

10) 67; ra Tramways Ord. . . . . 9 —10 | 8 0 0 d 9 sud .. | Bromley t) El. Lt. & Power Shares 54-6 M de d. i 
10| 5/0 Do. 5% Cum. Pref, ...... boese .. O —10 |5 00 » AS us N 44% | Do. Do. AstDebs| 100 —104 4 8 8 2 AUN oe 

St. dx Deb. Stock (red.) .. . . .... 91 —O6 | 414 0 ee el] sl B| 4/6 Brompton & Kensington Elec. Sup. Ord. 1 "n 4 811 ks se] 

100 6 D 6 per Cent. Debs jeeseee oes 2 0 E 98 —]101 4 19 6 eo . ee 6 8/6 - Do. 7 per Cent. Pref. 9*00229920090999500000 1 1 8 b 1 Mar, Bept ee - 
l| .. | Bath Elec. Trams Pret. Ord..............-. i13? T oe . . 5| 4/0 | Calcutta Electric Supply Ord. .......- 74-8 |4 7 6 - 7128 711 
1 Do. 5% Cum. Pref . . . 1 es 85 21 St. 4% | Central Elec. Sup. Oo. 7 duar. Db. Stock 107 —110 | 8 18 8 s 1 E 
bj .. | Bris Electric Trams. i om. 1—2 us es T 5| 4JO Cross & Strand Electric Sup.“ 8 —8 414 3 Feb, Aug d 
5 6 Do. B Cent. Cum. Pref. ^ 99290599900 b 17 8 ae 4 bk 6 2/8 Do. per Cent. Pref. 005000909 900 090 000000 —DB 4 1 10 Feb, Aug 6A; | 

Bt. Do. per Cent. Deb. Prov. Céris. ...| 96 —101|4 9 8 va 9 is 5 2/8 | Do. sy Usdertaking 4j om» Pret 44—56 410 0 an 4;t| 432) 

10| 8 ways and Carriage Ord. .. .| 19—90 | 6 0 0| Feb, Aug | ..| - || -5| / Do. Do. Den -b n 2 4i 4 

10| 4 Do. Cum. Pref, (fully paid) ............| 10 —1 816 2 ER | oe Bt.) 4% | Do. 1% Deb. pioak (red 70 4 . .. . cee. ] 102 —104 f 1700 I 16¢ 

Bt. 4 ma Cent. 8. 26 %%%% % %%% ee 107 —1 8 18 4 Feb, Aug ee ee 5 $/8 tChelsea Electric Su eee eee e: —7 4 2 2 March e ty, ae 
St. 6 Wow meo. Riwy. Def. Ord. 97 —100| 6 2 6 oe wo | [iSt | 44% è per Cent. b, Btook sis 100 —3109|4 2 6 | Jn, Deo Ps 
Bt. 5 m Do. Pret Ord. B eee eee 100 —108 | 4 18 0 a "m oes 10) 6 2 of London Electrio rd. 101-13 | 418 0 Feb, Aug 10§ " 

10| 6 Cum. N Pref, ...... 10 —10 4 15 8 s sü vs 10| 6/0 Do. 6 per Cent. Cum. Pref. ..........| 18 —14 | 4 5 9 | Jan, July E ee 

40 «T per Conte it Mort. Seis. 104€—106x| & 6 7 id -. | .. st.] 5% |* Do. 5 per Cent. Deb. Stock (red.)... | 120 —125 4 0 0 In, Dec ..|1 
100 ancouver Powel Power Debs. . .. . —100 4 10 0 we .. | .. Ist. 442 | Do. 4$% 2nd Deb. Stock 99 ..|102 —105 4 5 9 e fn 

10| 6/ Bish Electris Traction Ord.............| €—10 |6 0 0 A 91 | 9,,]| 10) 4/0 Counts Md codon Elec. Buppir Ora 8-9 |4 811]... 8y, 

10 6/0 | Do, 6 per Cent. Cum. Pref, 5 ee. 10$—11 | 5 9 1 | Feb, Aug | 11 | 103 [| 10 6/0 Do. per Cent. Cum. Pref.. 114-12 | 5 0 O | Mar, 8e " 

Bt. 5/0 | Do. 5 per Cent. P Debe ......| 117 —120 | 4 4 9 . jue jns st. 43 447 Deb. Stock (all pe paid) (red.)| 105 —108| 4 8 6 .. |107 |10 
tet. 14/8| Do. a} pe per Cent. 2nd Deb. Stock... 91 —97 m e. 96 | 954 [St. 447 Do. Second Deb. Btoc v. Oerts..| 101 —104 | 4 7 10 xs " 

b| 1/6 Buenos Ayres and Belgrano Ord........ 8 |6 8 6 as 8537 [St. 57 | Elec. Ltg. & T1ac. Co. ry td 67 Debs| 88 —93 5 7 6 v B 
b| 8/0 || Do. 6 per Cent. A" Cum. Pref....... —4 |56 4 4 = ede 5| 3.8 Folkestone Electricity Ee on oe 53 480 ax 
6 8/0 t Do. ub ITTITI 90909022 0000000000090909 e. aos 43—5 5 14 4 es ee ee St. 4196 1$ Ist Deb. Stock red. COLETTI TII] 99 —1 4 8 9 ee ee 

Bt. 5X | Do. 5 per Cent. Debs. . . 105 —108 | 4 12 8 - 1146 1003 l 100 .. id Electricity Co. Shares 9719 s: ne HM RR 

Bt. M one Do. 2 Rd € Btock Prov. Certs, 102 —1l05 4 16 3 e oe ae 5 5.0 rore Electric Lig ting Ord... eee: 7 3 b 0 0 ee ee . 
AE 7 ———  À 741-8 3 15 0 ER 21 54 st. 417 | Lot W. Neo Lt. & Powers Db. St (red.) 100 — 1034 7 6 A ee 
100 ux Do. Do. dj in Ist fist Deb. Stock took (red.) e. . 105 —108 | 4 4 0 — 0 0 | .. ll i| .. | Kalgoorlie Elec. Power&Ltg.699CmPrf.| - y. a T A 

Bi. ix | Gare n Ordin 5 Se iino * . WB ee | Do dar Gant. 18 Prat RO C 3 7 n ee 

Central London N — June, Dee 5| 6 . 6 ent. 1st Pref......... der asc ds 4 Jan. J as ins 

Bt. 4% | Do. 4 per Cent. Pref. Stock . . .. . . . 100 —102 | 8 18 8 A .. Het | 4 K gin. & Kngtbg.Co. &Nottin Bill an, July 
St. 47 Do. Deferred Stook ......... . eee ese. 79 —81 | 418 9 es 85 .. Wl Co. soot Station) 4% Deb. Stck. re) 102 —105 | 816 6 Az 
100 17 Do. 4 r Cent. Debs. €$0.*9909000909269*66 106 —109 B 18 b ee es ee 8 ee Lond on Electric Supp y Ord. %%% %%% 11—2 oe ee oe 

b| 27 City of t Birmingham Trams.6% Gm. Pri 44—5 5 0 0 " b 43 6| 8/0 | Do. a per Cont Pref. "— Y: 6 9 1 i 2 

100 4 Do. 4 per Cent. 1st Mort. Debs. ......| 98 —101 3 19 2 -- | o- St.] 4% 4 per cont. 1st Mort. Deb, . .. 96 —98 |4 1 6 Mr, In, 8, D 984 | .. 

St. 24% | City and South London Bly. Con. Ord. 46 —48 | 418 9 | Feb, Aug | $73 | 45 10| 9/0 Metropo tanElectricSup.Ord. ........ 16 163 | 5 0 0 | April, Oct | 169 | 16, 
Bt.| 6 Do. 5 per Cent. Perp. Frps, (D 122 —125 | 4 0 3 | Feb, Aug 124 (12.3 5| 2/8 | Do. 4j per Cent. Cum. Pref....... 5§—5p 4 0 0 Jan. July | 532) bł 
St.“ 5 Do. (1890) .......... essssssssssestesssss oss | 117 —120 | 4 8 6 2 os | St. 44%} Do. 4 per Cent. Deb. Stock 1st Hort. 110 —116 | 8 1811 | Jn, Dees. d 
Bt.) 5 Do. (QO) scciccvstsescesatinscseecavteses ees 115 —118 4 5 0 : -» | .. St.] 88% De: o. S$ per Cent. Urt. Pb. Stock (red.) $6 —99 3 10 6 a i sas 4a 
St. 4 Do. 4 per Cent. "Perpetual Debs . 105 —108 | 3 14 9 | May, Nov |108 | 100 417 Corp.for P.D. lstMort. Db. 93 —£6 |418 9 5 i2 
Bt. 900 Colombo Trams&Ltg.b% 1st Mt, Db. ird.) 101 —104 | 4 18 0 .. 1084 | „ 10| 60 Notting Hill Elecize Ord.......... esss| 144—154 | 8 17 6 March... | 

10 Tanin United Trams. (1896) Ltd., | 18 —14 4 5 8 si T ee 1100) 47 Do. r Cevt. 1st m Debs. ...... 100 —108 | 8 18 8 n ade 

10 6/0 | Do. r Cent. Pref. ..................... 15 —16 8 15 0 i 15117 50 2/6 tOxford. ectric Ord. . . . .. . . .. 53-6} | 6 4 O|March ..| 532 
10) 3 04 Gt Nor ern & City nt ep Prf. Ord. (47) 6 —64 ee a w -. Ist. 4% Do. 4% Deb. Stock . . . . .. . . e. 97 TO 4 0 0 "i E 
10 4/0 Gt. Northern, Piccadil y & Brompton [ $ 1 ee Rand ectric.. ace e900990*0000090000*709090€ 19-15, 3 ae ee 

Ord., Speyer Bros. Sorip Certs. ......5 9 —10 a ws oe «+ 1001 44% *Royal Elec., Montreal 4 Ist Mt. Deb. 100 —108 4 7 9 A Oct| -. 

10) 10 t Imperia LraMmways Ord ................. 19 —30 4 10 O | Mar, Sept s bl 5.0 | St. James’ & Pall Mall Elec. Ord.......| 144—164 | 4 18 7 | Feb, Aug 1417181! 

10 6 t Do. 6 per. Cent. Pref. %% ne cove ee 144—143 4 1 4} Mar, Bept ee ee 6 8/€ Do. 21 be Cent. Pref. 29*e99009099000060090990 8 —9 8 17 9 Feb, Aug e 
Bt.) 447 t Do. 4j per Cent. Debs. .......... 109 —111 4 1 0 Jan, July -. Il St. 45 Do. 1 Deb. Stock (red.) ...| 97 — 100 8 10 2 s i 

5; 2/6 _|}isle of Thanet Elec. Trams LEX Pi 650 ne Sei Peg b| 4/0 | Smithfield Markets Electric Sup. Ord... 24- 6 8 1 2s 

St. 4 . 4 per Cent. Deb. S ese. 88 —91 4 711 ae e. st.] 47 Do. 4 per Cent. Deb. Stock "EE. — 410 11 z a : 
10 1 Liverpool Overhead Railway ove $$ —88 | 815 9 | Feb, Aug oe 2 b| 8/0 | South London Electric Supply Ord..... -| 4-41 |8 8 1 n 4%.) 4, 
10 6% Do. 6 per Cent. Pref. .. ... .. .. . . . Q 10 —1 415 3 Feb, Aug 1| .. | South 1 btg. & Power Or. —1 <a = à. 

Bt. 50 Do. 4 Cent. Deb . 99 —101 | 8 19 3 Jan, July | ;: 1| 0/82 | Do. 7% Cum. Pref. ............ 88 8 14—14 418 4 - oe i 
10| 5 Tondon nited Trams. 5% Cum. Pref. 10j3—11 4 10 11 MA 1010 st. | Do. 6j Int Db. Stk. Prv. ;Cia (rd&oon.) 105 —100 4 8 0 - .. : 

Bt. 4% | Do. Ist Mort. Deb. Stock............| 108 —105 | 8 16 4 i 1044 1034 5 9/6 | Urban Electric Sup yon: esesessssss| 43- 415 8 ne $i! 

Bt| ^ | Madras Elec. Trams 5% Dep. Str. ....| 102 —105 . |Jan, July | - 5| %6 | Do. 5% Cum. Pref. en 4 415 8 EA 921 
St. [E eer Con. Ord. Stock $9«999900 9990995000999 6 —9 ee ee 2:0. ee b 6/6 Westminster Electric Sup pl Ord. 90 0 12 —1 6 8 0 Mar, pt 123 121. I 
Bt. .. Do. er Cent. Perp. Pref. .......... 12 —16 ee m T 5| 2/6 Do. 5 per Cent. Cum. e cess | 6 61 3 16 11 i 6, 

l| .. Metropolitan Electric Trams DE skins 1— sje " 12 
80 oo Do. 47 Oum. Pre, . enne E100 6 0 0 E- il of i TELEGRAPHS. 
„ 86/4, VEU. BOCK — ee 3 + 

100| 5 Montreat St. Ry. SOS ik Dbe(1908) 100 —103 | 4 17 8 3 w+ | ee {100| 4% 1 Mrt. Deb. (red.)| $8 —102 | 8 19 0 Jan, July | -- 

109, 44% | Do. Sterling 44% Debs.(1922).-..- eee ee "e | «+ Wat hioj | Anglo-American. 5 | sad 5 bo FR tii 
d E des Ae rCent.Cum.Pref. 1 —2 S [May es n e [le 955 77700000. ge ee Z. My, Ag. N 513 

Bt. 5 A Kies 1stMt.Db.Stk.| 101 —104 | € 7 8 " — SEIS | Do. ( &-8 1 2 10 PMPAeN 8, ‘st 
101 Potters Electric Traction Ord, ...... 8 —9 611 2 5 34 105 1 5 pie Sink" — S. as 110 i4 p^ F, My Ag,N| 5, 

10 6/0 b per Cent. Cum. Pref. ........| $84—9) |6 5 S|Feb,Aug | 9^ .. St. 4 Do. 4 per Cent. Deb. Stock ö In, Ap. Iy. O n 
St. any 4$ per Cent. Deb. Stock ........ 100 —104| 4 6 7 5 rag bos 3 —.— 12 Jn Ap,Jy,U i} 

; M soni pe "na A & Foner OH, RA E ios Ser Enn tA 100 F T n 4 Feb, Aug 

ee I paid 0 „%% ee ee Ap ee ee : T TON NUN SN * 
Bt. "s 477 De Deb. Sock (100% paid bs EM a as Jan, July "P "T : aM o. 16 Per Cont Gann Beak %% 7—8 : "E 2 April, Oct . 

Bt s | Waterloo and Olty Ord. . . 86-89 |8 f 5 Jan,, De) . 50) 44% | Do. 4j per Cent. Deb. .. . 98X--1012| & 9 2 Jin, July. 

ELEGTRIG A Ro. 20| 8/9 | Direct United States Cable . ... .. 10 10 611 8 Ja, ApJy,O| 1 | 10: 
100| 43% | Direct West India Cable a4 Bg. Db. tra) 99 —101 4 9 2 bs 
1! 6d. | Alliance Elec. Co. 57 Cum. Pref. .... — 5 14 2 ar '" | St. lge/ó | Eastern Ordinary. i 198 —133 5 5 2 1 l 
1l .. | Aron Elec. Meter 6% Cum. Pref. ..... - 2 „e 1% | Do. 84 per Cent. Pret. Stock . . . 87 —90 z 18 8 DE 4L 320, Bat 88 
5 4/0 |tBritish Insulated & elaby Cables Ord. E 613 4 July, Feb| -- | = B | 47 Do.. 4 pot Gent Mort Deb. si] 1 a 0 107 
6 8/0 Do. 6 r Cent. Pref »e0900€200909€9 6 %% %%%. 64—6 b 0 0 Jan, July [S ec 10 8 8 xtension e 123}—12 5 12 9 U ov 12 12 

Bt. 4 Do, ajy lat Mort. Deb. (red.) . 101 —104 |4 6 7 M "| - Dat 2 i par ORC Dob Bou 6| INS Nc PJY cate] Dri 

St. 44% | British Thome n. House n 4 Wit. Db. 99 —101 4 9 1 M „ iol 4 EO a AS Ai Man Bob. 1808 80 —102 8 18 9 Tab. Aug 0 
5 British Westinghouse Wis „%%% %%% 21— 9 4 6 as 376 ee 95 4 Do. 4% Mauritius Sub. Debs (red.) 100%—108 8 18 6 e ; Aug * 

St. AX Do. 4 r Cent. Mort. b. Stock . 86 — 410 9 oe 87 es 10| 5/ Gt. Nrthn. (0f Copenh en) at oe 93) —99 535 m oy 29 
2| .. | Brush Electrical Engineering ....... saxis 1-1 xs March ..| =- -+ Il 100| a4% | Halifax & Bermudas} t.Db. (red.) 99 —101 4 9 2 Jut De 
2274 Do. 6 per Cent. Pref. Non-Cum. 1 zii 8 0 0O| Mar,Sept; -| .. 25 87% Indo-Europenn . 8383 Se is js 

Bt. Do. 4j per Cent. Perp. lst Deb. Stock} 94 —97 | 41210 | Mar, Bept| -- | = 00% | Paeiüc&Europen Tei. J dur. bs. rd.) oy —100 4 0 0 MAP Novj - 

Bt. ^ Do. Per ual 2nd Deb. Stock 666 „%% %%% 6” 70 — 76 6 0 9 Jan, J y ee en 10 6/0 West African Telegraph Shares 6 —7 5 14 8 une, oo 
5 7/6 | Callender’s Cable Con. Ord, ..... ...[ 94—10} | 6 14 8 Jan, July | . 2 West Coast of America . ., —— 4 — .. 

6 Do. 5 per Cent. Cum. Pref... 6 —E} | 41011 | Jan, July 3 100 ay | Do. 4 per Cont. Debe... ss) of do 4 0 6 Janus | 7 

Bt. X Do. 4 7755 Cent. 1st Mort. Debs. (rd. 101 —105 4 5 8|Nov, May 1038 10 West India and Panama. — — May No, m 
1| 93d.| Oastner-Kellner Alkali Co. (fully D 0 6/0 | Do „ 81i 5 May No |. 

St. X Do. 1$4 lst Mort. Deb. (red. 88 — 4 16 10 TS ee zu 10 Do. 6 per Cent. aud Pret...” 5 —6 NOT = 
1! 1/2: Chadburn’s (Ship) Telegraph d. ii 8 0 0 | - Tool sy |* Do Cent. Debs. 8 100 —108 4 17 10 Jar J ov; 5| 5 
8 1/6 Crompton and Co. (Nos. 1 to 64,000) .. 1 —2 8 15 0 Jan, July ee e 10 ak |w . su Bed: pasión e090*5*20*«€00020*09050* 12 1 b 9 9 Mri uly ee 8 

100 b "X. HTC mein 2 —965 |6 6 5 Jan, suy "| * dio ey |* "n 6Y Debs. Bi Baier ioco 181 ere , nOD 121 | 13, 

ee err rd Beoset9ocsscesaseqonvos ce à—8 ee wie ae vetea T bed 
5| 8/0 Dod 67 „Web. N e 51-55 b f 4 2: 104“ P 8t.| 4X Do. $4 Deb. 8 (red.) ...............| 101 —104| 3 17 6 n L 
Bt. A . eb. 108—1 4 9 " 

b 4x Raison & swan Unitedi A i dS pd i .. |Febáug | «| - TELEPHGNEG. 
5 ee Do. (£5 peid). 8209*90800009009020 1 —2 ee Feb, Aug — * 6 4/0 Chili Telephone (fally paid, .. *69s0s90950* 5 —b6} 6 7 8 August ee oe 

Bt.| 4 Do. 4 per Cent. Mort. Deb. Stock (rd.) 77 —82 |418 1|JuneDec| -. .. 1; 0/71 | Monte Video Teleph: ne Ord. ........ NE ais a 
Bt. b Do. 5 Lent. and Deb. Stock . 2 660 79 —83 6 8 8 ore. ee Bt. 0x National Co. Pref. Stock 20 660 %. 104 — be 5 18 9 [E 1054 104 

5 éj Edm n's Elec. beg ed 9 %%. 6 —6} b 12 0 H'H-yearly oe ee St. 5% Do. Def. Stock 999929909595540000900009099 [ITI 92 —94 b 6 4 ee oij 
6| 8/0 | Do. 6 per Cent. Cum, Pref. 6 —6} 4 16 0 ‘ee 6| eiii 10 6/0 Do. 6 per Cent. Cum. 1st Pref......... 12 —l4 | 4 5 8 Feb, Aug 

St. 44% | Do. tj per Cent. 1st Mort. Deb. (red. 106 —108 | 4 8 10 és 103 10 6/0 | Do. 6 per Cent. Cum. and Pref. ...... 11 —13 4 12 4 Feb, Aug 111 ni 
21/74 | Electric Construction Co. 1—1 6 8 O July ....| 17 % 5| 2/6 | Do. 6 per Cent. Dop oum. aren: 5à—58 |418 0 | Feb, Aug | 5j 
9 Do. 7 per Cent. Cum. Frei. . 2 —2 512 0 July 238 .. St.] 847 |* Do. Deb. Stock 83 a ars 1 97 —99 3 10 8 June, Dec 8 

St. 4 Dc s per Cent. ist Mort. Deb. (red.)) 96 —#y 4 0 9 Jan, July |o Bt] 4 Do. 4 per Cent. Deb. Stock (red.). . 104 —106 | 8 16 9 a 1041 | 
Bt. 6 Ferranti 67; 1st Mort. Debs.(red.) ....] 90 —96 | 5 5 8 ii - | qd ..: 59] De. Do. Prov.Certe ede 67 —69 ia = 8 

10 6 denarni ectric aie X Cum. at. 9 5 5 8 — Dre 1! 0/8; | Oriental ...... (———M—BPn ae i#—ly | 6 6 8 April, Oct 1,, 

St. 4 Do. $ per Oent. 1st Mort. Debs. 93 — 418 m ele 1.0/7; | Do. 6 per Cent. Cum. Frei. e| Iy—lyy | 5 010 he 
5 5 tHonley'e Te h Works Ord, esceatese 103—113 6 1 9 Feb, Aug oe ee 6 h / 0 United River Plate eee eee 606 8 —6} 6 8 8 July "ec * 
5| 29/8 | Do. per Pref. e... 6 — é 110|Feb,Aug | ..| .. 6| 2/6 | Do. 5 per Cent. Cum, Pret. ......... E a-s 415 3 Juno, Dec 

BE | Me | india Kubor, Guita Percha æo Wik. 191—329] | 6 2 6 Feb, ausg. be, 5 per Cent. Deb. soc ui) a EE a 

u rks. eb, -" x 

IX 4% | Do.” 4 per Cent. 1t Mort. Deb (red. 10 —108 8 18 6 Mar, Sept E FINANCIAL, INVESTMENT, ua. 

6 ther per Cum. Pref! 1 11 | 41011 ar, Sept si 5 8/0 | Elec. en. Investment 6% Cum. Pref.) 43—5 6144 2 2 " 
1213/0 | Telegraph Construction & Mainten'ce. 84 —87 | 6 9 11 Mar, July 86 | 35} || 1t 2/0 | Globe Telegraph and Jieitize 9 —9 519 8 |Ja Ap.Jy O| 9j | ti 
100| 4% D 123 Deb. one Ne m M 817 6 erben. ys | RN i 8/0 are 6 per 8 * qoas seen, ss] 183—114} 4 1 3 Nord. J. 1312 134 

ee illans binson 990000209 000 99: ote r e i arine Cables Cert. ze. on 41)? a xs 
bj ..| Do. 6 per Cent. Cum. Pref. ........| 3 —4 | i m mde f 15 ns 1 . , : 


Apr. Oct ki | B ... £617 | Undereround Elec. Rva. Co. of London 
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NOTES. 


——— a 
WE would call the attention of electric traction engineers 
and financiers to the latter part of Mr. BELLAMY'S Presiden- 
tial Address to the Municipal Tramways Association of 
Great Britain given on another page. Mr. BELLAMY makes 
an earnest appeal on behalf of the extension of light rail- 
ways—not merely tramways built under the Light Railways 
Act, but real light railways intended primarily for the 
transport of agricultural produce. When first the Light 
Railways Act came into force, promoters realised, with a fair 
degree of promptitude, that, while it gave increased facilities 
for the carriage of produce, the transport of human freight 
was more profitable. Hence Light Railways and Tramways 
have become practically synonymous terms in the majority of 
cases. Now, however, that the most profitable passenger 
routes are gradually being filled, attention may well be 
directed to the construction of light railways which will 
still remain light railways after the promoters have obtained 
their Light Railway Order. 


od 
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there is little doubt that such a system, if combined with light 
railway working, would possess the elements of success in a 
high degree. Farmers, orchardists and market gardeners will 
not themselves take the initiative—whether the reason be a 
disinclination to act in combination, or a lack of enterprise, 
we are unable to say—and it would appear, therefore, that 
there is room for a middleman to step into the breach 
and act as a medium for the collection and despatch 
of the produce to the markets of the country. Subsidies 
from the Government would not, we think, be difficult 
to obtain under the Light Railways Act, if the enterprise were 
shown to be a legitimate one. Mr. BELLAMY urges that 
municipal authorities should turn their attention to the matter, 
but we think that schemes of this nature would be developed 
with greater rapidity and certainty by private enterprise. 
Herein lies an opportunity for the railway companies. 
es 


OUR special correspondent with the Institution party in 
America has sent us some interesting information regarding 
the electric supply undertaking of the City of Montreal. He 
emphasises the disfiguring appearance of the network of over- 
head wires, and calls special attention to the extraordinary 
load-factor of 75 per cent. The overhead wires will, however, 
soon disappear, giving place to underground mains. So high 
a load-factor as 75 per cent. is certainly phenomenal, and i& 
due to the fact that a very low tariff is in force for power. A 
specially low price is offered to power consumers who agree 
not to avail themselves of the supply during certain hours of 
the day except for lighting. This plan has been tried with 
success on a small scale at Brighton, but has not, we believe, 
been successfully practised elsewhere in this country. 


WE publish in this issue the latest revised form of the Board 
of Trade regulations for the use of electrical power on tramways 
and light railways on publie roads. It willbe noticed that one 
of the old regulations has been deleted and a new one added. 
The addition bears the number 8, and runs, “The current 
density in the rails shall not exceed 9 amperes per square inch." 
Evidently the object is to prevent excessive current density and 
fall of potential which may occur at a convergence of routes 
or in the immediate neighbourhood of a generating or sub- 
station, and may, conceivably, produce a local “danger area’ 
for pipes, although the potential differences over the whole 
system are not in excess of the prescribed 7 volts. Clearly, 


A METHODICAL system of collecting agricultural produce, |the rate of potential difference per unit length may have 
especially that of a more perishable nature, is needed, and ' an important influence upon the current picked up by closely 
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adjacent pipes. 
trolytic damage has been done in a few cases under such 
conditions, although the published evidence falls far short of 
legal proof. It is signifieant that this additional safeguard is 
not due, so far as we can learn, to any suggestion of those 
experts who have so persistently endeavoured to hamper tram- 
way enterprise with “ electrolysis clauses, " but is the result of 
careful and spontaneous examination of available evidence by 
the officers of the Board, thus affording a proof of their com- 
mendable desire to modify their regulations, with due regard 
to all the interests affected, as experience suggests. 
—— 

THE new regulation will have a material effect upon the 
distribution lay-out of tramway systems. With 1 00lb. rails, 
the maximum current to be carried per track will be 180 
amperes, corresponding to, say, 12 four-wheel cars on an 
average road, so that if the number of cars per track at 
any station or feeding point exceeds 12 (or such other 
number as may be indicated by the weight of the cars and the 
hardness or ease of the road), return feeders will have to be 
laid down to carry the surplus. Return feeders usually have 
to be boosted, and the capital and working cost involved may 
suffice in conceivable cases to determine the choice of high- 
tension transmission with converter sub-stations as against 
direct feeding. 

NEN 

THE disappearance of No. 17 of theold regulations can only 
excite the regret of the antiquarian. It called for the gradual 
variation of the current on the car by means of a rheostat 
containing at least 20 sections or by some other equally 
efficient method,” &c. Non-disturbance of telephone or local 
telegraph lines with earthed returns was the object of this 
rule, an object not achieved, at least as regards telephones. 
Such lines in the neighbourhood of electric tramways are 
probably more completely obsolete than the 20-section rheo- 
stats intended to protect them ; a certain number of the latter 
were in use a few months ago. The small alteration suffered 
by the original regulations during 10 years of undreamt-of 
extension of electric tramways is striking evidence of the care, 
moderation and foresight with which they were drawn up 
originally, 

SINCE extra high speeds have been introduced into central- 
station practice by the advent of the steam turbine, the design 
of electric generators coupled to these prime movers has come 
in for a considerable amount of discussion. A contribution to 
this subject by Mr. B. A. BEHREND appears elsewhere in this 
issue. The author’s curve, showing the variation of the 
weight of a 1,000kw. 25~ alternator with the speed is most 
interesting, but we fail to see how Mr. BEHREND computed the 
points of the curve between the speeds corresponding to a 
whole number of pole pairs. At a speed of 750 revs., for 
instance, the number of pole pairs required for the given 
frequency of 25~ per second is two. If we halve the number 
of poles—and that is our only choice—the speed necessary to 
obtain the same frequency is 1,500 revs. Yet his curve 
reaches a minimum between these points. In any case it 
seems remarkable that the 2-pole alternator should weigh so 
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There is a reasonable suspicion that electro- | much as 50 per cent. wore than the 4-pole machine. Some 


more information as to the calculation and design of turbine- 
driven generators is urgently needed. 


— 


THE 60,000-volt Mexican power transmission, of which a 
description appears in this week’s issue, is remarkable in 
various ways. Perhaps the most striking feature is not the 
mere adoption of the high voltage, but rather the unmistakable 
indication which it affords of the fact that extra-high tension 
is becoming more and more general, particularly for trans- 
mission lines of comparatively small length. Even 101 miles, 
the distance over which the power is transmitted, is by no 
means the longest distance over which power is conveyed elec- 
trically, and not so very long ago a much lower transmission 
voltage would have been deemed quite sufficient to cope with 
the problem to be solved. If further proof of this tendency 
were required, we might point to the Italian 40,000-volt 
transmission, some particulars of which are contained in a 
note in this issue. In this case the distance of transmission 
is but 20 miles, practically the same distance as the 40,000- 
volt scheme which Mr. CAMPBELL SWINTON is developing in 
Scotland. 

— 

IN many sporting events, the time-honoured method of 
timing by means of a stop-watch is not altogether satisfac- 
tory. This is notably the case in motor-car racing, where 
the distance covered in one-fifth second — the shortest interval 
of time usually recorded by stop-watches—may be consider- 
able. Occasional use has been made of electrical and 
mechanical means for recording time intervals more accu- 
rately, but they have never come into general use, no doubt 
on account of their costliness and complexity. The electro- 
chronograph, described by Mr. David OWEN on another page 
of this issue, is a praiseworthy attempt to produce a simple 
time-recording apparatus, We cannot help pitying the poor 
operator, however, who will occasionally have to handle some 
dozens of sooted cylinders during a busy race meeting, and we 
would suggest that Mr. OWEN should endeavour to adapt for 
his purpose a less troublesome and more permanent method of 
marking the record on the time-cylinder. 


—— . — — — — — 


Erratum.— In an editorial note on p. 894 of last week's 
issue of The Elecirician, we referred to Mr. Addenbrooke, 
instead of to Mr. A. A. Campbell Swinton, as the consulting 
engineer to the Loch Lomond power transmission scheme. 

Rugby Engineering Society.— The annual general meeting 
of the Rugby Engineering Society will be held on Thursday 
next in the Benn Buildings, High-street, Rugby, at 8 p.m. 
Among the preliminary business will be the election of officers 
and members of Council for the ensuing session, and the recep- 
tion of the president's report for session 1903-4. A discussion 
will then take place on the metric system, which will be opened 
by Messrs. E. R. Briggs and R. C. Jackson. 


Tramways and Light Railways Association.— In the official 
circular for September, it is notified that the following lectures 
will be given at the Society of Arts, John-street, Adelphi, 
viz. :—“ Automatic Regenerative Control for Electric Traction,” 
by Mr. J. I. Hall, on October 20th ; * Notes on Permanent 
Way,” by Mr. A. N. Connett, on November 3rd ; and “Running 
Powers,” by Mr. Stephen Sellon, in December. Also that 
membersof the Association have been invited to visit the various 
works of the London County Council tramways on November 11. 
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Iceland Cable.—Reuter announces that the negotiations 
between the Danish Government and the Great Northern 
Telegraph Co. regarding a submarine telegraph cable to Iceland 
were brought to a successful conclusion on Monday. The 
company undertakes the laying and working of the cable 
between the Shetland and Faroe Islands and Iceland in return 
for a yearly subsidy of 54,000 kronen (£3,000) from Denmark 
and 35,000 kronen (£1,944) from Iceland, the cable to be 
opened for traffic at latest by October 1, 1906. 


Cable Interruptions. Date of Interruption. 
Dominica—Martinique .............. eee eene May 9,1902 
Bt. Lucia—Martinique .............. ee ren May 9,1 
Oayenne—Pinheiros ............... e 3 Aug. 18, 1902 
Belssi- Issa (Yemen)—Camaran .............. Oct. 22, 1902 
Tarifa Tangieerrr . Jan. 18, 1904 
Cayenne Paramar izt July 13, 1904 
Cap Haitien Mole St. Nicholas Aug. 20, 1904 
Bundaberg—Gomen (New Caledonia Aug. 30, 1904 
Marseilles— Barcelo knn Sept. 16, 1904 
Cap Haitien Puerto Plattt˖ nge Sept. 26, 1904 


A Curtis Turbine Set for Japan.—Considerable interest was 
created recently by the news that a large contract for Curtis 
steam turbines for supplying power to a Japanese street rail- 
way had been placed with the General Electric Co. of America. 
Information has just come to hand that the Nagoya Electric 
Light Co.'s plant is to be extended, and the British Thomson- 
Houston Co., the holders of the patent rights of the Curtis 
turbine for Great Britain and Ireland, inform us that a con- 
tract has been placed with them, through the Japanese house 
of Mitsui & Co., for a 500kw. Curtis turbine set. 


Italian Submarine Telephone Cable.—According to the 
Journal Télégraphique Messrs. Pirelli & Co., of Milan, are con- 
structing at the present time a submarine telephone cable, the 
first of its kind to be made in Italy, for connecting the main- 
land of Italy with Sicily. Its length is to be 9km. (5:6 miles) 
and the points connected will be a place near Gallico de 
Reggio and a place south of Messina. The conductors consist 
of seven copper wires of a diameter of O:8mm. insulated by 
alternate layers of gutta-percha and Chatterton compound, the 
diameter being thereby brought up to 7mm. (0°275in.). Upon 
this is a covering of Indian hemp, followed by an armouring 
of galvanised steel wire. The principal electric data of the 
cable are :—Copper resistance per mile at 15°C., 7°9 ohm; 
insulation resistance per mile at 24°C., 372 megohms; capacity 
per mile, 0:296mfd. 


The Late Major-Gen. C. E. Webber.—The funeral service of 
the late Major-Gen. Webber, C.B., R.E., was held at Brompton 
parish church on Wednesday, and the interment subsequently 
took place at St. Margaret’s, Lee, Kent. Among those repre- 
senting the Institution of Electrical Engineers at Brompton 
parish church were Mr. Alexander Siemens, Prof. W. E. 
Ayrton, F.R.S., Prof. Carey Foster, F.R.S., Dr. J. W. Swan, 
F.R.S., Prof. S. P. Thompson, F. R. S., Dr. J. A. Fleming, 
F.R.S., Mr. J. E. Kingsbury, Mr. W. M. Mordey, Mr. W. H. 
Patchell, Mr. F. Gill, Mr. S. Morse and Mr. P. F. Rowell 
(Assistant-secretary). The following were also present at the 
interment :— Mr. A. Siemens, Dr. J. W. Swan, F.R.S., Mr. 
W. M. Mordey and Mr. P. F. Rowell. Death was due to angina 
pectoris, and took place very suddenly. An obituary notice 
will be found in another column. 


German Submarine Cable Enterprise. A Reuter telegram 
from Constantinople states that, after protracted negotiations 
extending over two years, the German Telegraph Co. for 
Eastern Europe has succeeded in obtaining a concession 
for the laying and working of a cable between Kustenji 
and Constantinople. The city of Berlin and the Turkish 
capital will thereby be connected by a special wire, which it 
is proposed to extend ultimately to the Persian Gulf and the 
Far t. The Iradé authorising the laying of the cable 
has already been issued, but certain formalities still remain to 
be carried out. This concession interferes with the preferential 
rights of the Eastern Telegraph Co., which some time ago 
lodged a protest with the Porte, and it is now presumed that 
the company will demand from the Ottoman Government an 
indemnity, which, it is understood, the German company has 
undertaken to pay. 
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Opening of the Weymouth Electricity Works.—The elec- 
tricity works which have been erected by the Weymouth 
Corporation were opened on Monday. An electric lighting 
provisional order was obtained in 1898, but it was not until 
a few years afterwards that Messrs. Kennedy and Jenkin were 
engaged to prepare a scheme. The system adopted is a three- 
wire continuous-current one, supply being given at 230 volts. 
In the generating station are three Lancashire boilers, which 
have a total evaporative capacity of 19,500lb. per hour; two 
Reavell high-speed vertical compound and three three crank 
engines, having an aggregate capacity of 650 l. H.P.; and six 
dynamos by the International Electrical Engineering Co., aggre- 
gating 400kw. There is also a battery of 240 Tudor cells, 
having a capacity of 360 ampere-hours, and a maximum dis- 
charge rate of 280 amperes. The cables are Johnson and 
Phillips paper lead-sheathed, laid solid in wood troughs. 


Fire at a Sub-station of the Metropolitan Electric Supply 
Co.—A fire occurred at 10:15 a.m. on Saturday morning at 
the Metropolitan Electric Supply Co.’s Tower-street sub-station 
through the short-circuiting of copper strip laid in compound, 
the strip leading up to the continuous-current switchboard. 
Large quantities of gas were given off by the compound owing 
to the heat, and becoming ignited, destroyed the whole of 
the Ferranti continuous-current switchboard and some E.C.C. 
boards, putting them entirely out of service. The copper 
strip, of course, bent in all directions, causing short-circuits on 
the low-tension ’bus bars. This accident laid off a large part 
of the supply on one side of the network, the other side for- 
tunately remaining sound. The fire was extinguished at 
10:45 a.m., and some part of the supply was already restored 
by that time, the whole being put in order by 12:50 (noon). 
Smoke poured upstairs into the high-tension room (which is 
approached by means of an iron staircase) and was so dense 
that the man in charge could not get down the steps; he was 
compelled to make his exit through the window, and, very 
fortunately, was not seriously injured. The station itself is 
practically fireproof throughout, and had it not been for the 
presence of compound, but littledamage would have been caused. 


Pacific Cable Conference.—A conference on the subject of 
the Pacific cable has been fixed to take place in London early 
in November. The parties to the Pacific cable scheme will be 
represented as follows :—Great Britain, the Colonial 5 : 
Commonwealth of Australia, Lord Jersey; Canada, Sir 
William Mulock ; and New Zealand, Sir Sandford Fleming. 
The members of the Pacific Cable Board and some of the 
Agents-General will attend the sittings. The conference has, 
it is stated, become necessary owing to friction between the 
partners over the working of the cable. The principal question 
to be discussed is whether a contract entered into by New 
South Wales with the Eastern Extension Telegraph Co. is 
in accordance with its undertaking with its partner States. 
Another point is the amount charged for terminal fees in Australia. 
Both Great Britain and Canada contend that the terminal 
charge—5d. per word—is far too high. The following state- 
ment has been published concerning the terminal rate ques- 
tion :—“ Considering that Australia pays 50 per cent. less for 
cable charges than she did when she had to give a private 
company the subsidy, it is thought both in Britain and in 
Canada that the Pacific cable should be at least placed on the 
same footing as the private enterprise.” This is a mis-statement 
of facts, the message rates having been reduced before the 
Pacific cable vis laid. 


Wireless Telegraph Notes.—We learn that oy uper 
for wireless telegraph licences have been received by the 
Postmaster-General from various sources, including certain of 
the submarine cable companies. Although, according to the 
act, all applications have to be made by to-morrow (Saturday), 
we believe that further applications may be made after that 
day, but there will be no necessity to grant them. No 
licences drafted in general terms will be granted, but each will 
be on specific data as set forth by individual applications. The 
following information must be given by every intending licensee: 

1. Full name and address of company or person by whom the licence 
is desired. 2. Particulars of the situation of the station or stations to 
which the licence would apply. 3. Particulars of any other station or 
stations with which it is desired to carry on communication. 4. Par- 
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ticulars as to ownership or occupation of each station mentioned in 
2 and 3. 5. Particulars of the purpose or purposes of the instal- 
lation to which the licence would apply, as, for example, whether it is 
intended solely for experiments. 6. General description of apparatus to 
be used at each station, including statement of its maximum range. 
[Note.—If the apparatus is of some well-known kind, it will suffice here 
to give its name with a statement of its maximum range.] 7. Any other 

rticulars indicating the nature of the installation, and the circumstances 
in which it is to be used. 

It is stated that experiments are being conducted by Royal 
Engineers at Llanrwst on behalf of the Government with a 
view to establishing wireless telegraphic communication over 
the Snowdon range. 


Rotterdam Electricity Supply.—A noteworthy feature of 
the supply of electricity in Rotterdam is the adoption of a 
five-wire distribution. There is, according to L Eclazrage Elec- 
trique, one central station, which supplies continuous current 
to two sub-stations. One of the latter, known as the À station, 
is about 1:2 miles distant and deals principally with lighting 
loads. Its principal equipment consists of a battery and two 
double dynamos. As a rule, these dynamos serve for regu- 
lating the current to the battery, but in case the latter breaks 
down, the dynamos may be suitably coupled up for supplying 
current on the five-wire system. The second station, the B 
station, is on the left side of the River Meuse, nearly 2 miles 
from the central station. Its equipment is similar to that at 
the other station. The B station has to deal chiefly with a 
power-load, arising from the 25 electric cranes (46 motors) 
in the docks and harbours. The total number of lamps 
to be supplied is equivalent to 14,400 16 c.p. lamps, while 
the total number of motors is at present 141, representing a 
combined capacity of 1,543 H.P. In the central station itself 
the power plant consists of the following items :—Three 
Willmann boilers, supplying steam at 186lb. per square inch to 
five high-speed steam engines. Two of these are 170 H.P. Willans 
engines running at 350 revs. per min. and directly coupled to 
two 112kw. 500 to 700-volt continuous-current generators. A 
third set consists of a 260 H.P. steam engine driving a 175kw. 
generator. The remaining two sets, only recently installed, 
consist of two Willans engines of 260 H.P. and 500 H.P. 
capacity respectively, which drive two  continuous-current 
generators designed for the same voltage as the other sets. 


Tests of à 46,000-volt, 2,750 kilo-volt-ampere Transformer. 
—The Maschinenfabrik Oerlikon, who built the Caffaro water- 
power station, send us the following interesting particulars 
with regard to the electrical plant with which the station is 
equipped. At present there are three three-phase dynamos, 
designed for generating 150 amperes at a voltage of from 
9,000 to 10,500 volts and at 42~ per second when driven at 
a speed of 315 revs. per min. The voltage is then stepped-up 
by three transformers to 46,000 volts at which pressure elec- 
tric energy is transmitted to Brescia. In construction, the 
generators present no new features ; they are of the revolving 
field type, with the pole-pieces shaped in such a manner as to 
obtain a current wave as sinusoidal as possible. The total 
weight of a generator is about 82,0001lb. of which the revolving 
field system accounts for 30, 000lb. Tests were made with 
one of these generators in the latter part of March of this 
year, at the makers' works, with the following results :— 
Efficiency at full load and a power-factor of 0:75, 95:2 per 
cont.; efficiencey at half load and the same power-factor, 
92 per cent.; rise in voltage from full load to no load, the 
power-factor being 0:75, 13 per cent.; maximum rise in 
temperature 50:4?F. The transformers are remarkable, not 
only for their size, but also for the way in which they are 
cooled. The cast-iron case consists of three parts, placed one 
above the other, and the top piece has cooling ribs extending 
inwards and double sides, between which the cooling water is 
caused to circulate. Cores of rectangular section are used, 
three being placed side by side to form one three-phase set. 
The winding is composed of bare copper strip insulated with 
presspahn. As is now usual practice, the low-tension coils 
are inside, the high-tension winding, which is divided into 
36 elements, being placed on the outside. In order to 
test thoroughly the insulating qualities of the transformers, 
the latter were subjected for half an hour to 60,000 volts 


alternating between the high-tension winding and the iron core. 
The resistance of each phase of the high-tension winding is 
given as 2:01 ohms, that of a phase of the low-tension winding 
as 0:074 ohm. From these figures the copper losses corre- 
sponding to a load of 1,760kw. are calculated to be 6:6kw., 
and as the hysteresis losses were experimentally determined 
to be 20:5kw., it follows that the efficiency at the output stated 
and a power-factor equal to unity is 98:5 per cent. At the 
same load, but a power-factor=0°75, the efficiency is 98:2 per 
cent. Various tests were also made with regard to the cool- 
ing, and it was found that with 2:9 IET of cooling water 
per minute at a temperature of 644 F., the temperature rise 
of the fully-loaded transformer did not exceed 81°F. The 
temperature of the water on leaving the transformer was 
95°F. Of the total weight of 26, 600lb. nearly 4, 500lb. is 
represented by the oil and the transformer case; 


Italian 40,000-volt Power Transmission.—An interesting 
power transmission, claimed by Herr L. J. Sidler, in an article 
recently contributed to the Schweizerische Elektrotechnische Zeit- 
schrift, to be worked at the highest pressure in Europe, was 
inaugurated on July 11th between Gromo and Nembro, a dis- 
tance of 20 miles. At the present time only 2,000 H. P. is 
transmitted, although this amount will be doubled later on, 
when the water power available at Gromo is utilised to the 
greatest extent. This station is now equipped with the fol- 
lowing plant:—Three 12-pole 750kw. 4,000-volt three-phase 
alternators, directly driven by water turbines through a coupling 
of the Zodel type at a speed of 500 revs. per min. They are 
star connected, and their full-load efficiency was guaranteed by 
Messrs. Brown, Boveri & Co., who carried out the entire 
scheme, to be not less than 93 per cent. With a power-factor 
of 0:5, the drop in voltage is said not to exceed 20 per cent. 
The alternators are of the revolving field type, and weigh 
13 tons each. Two 25kw. 115-volt exciters furnish current 
for the alternator fields and for actuating the high-tension oil 
switches. Each alternator is connected to the primary of a 
850kw. water-cooled oil transformer, which raises the pressure 
to 40,000 volts. No switches or bus bars are 2 eid ne 
between the alternators and their transformers. The latter 
are of the core type, fully immersed in oil and requiring about 
4 gallons of water per minute. Efficiency and drop (power- 
factor = 0:7) at full load are stated to be 97:8 and 2:6 per cent. 
respectively. After passing through high-tension oil switches, 
the trip mechanism of which may be operated electrically or 
mechanically, the leads from the transformers are led to 
"bus bars fixed in brick compartments. The electrical trip 
mechanism is based on the Ferraris principle, its chief points 
of design being briefly these: Eddy currents are induced in 
an aluminium disc by a single.phase current derived from 
the high-tension circuit. As soon as this current exceeds a 
predetermined value the torque exerted on the aluminium 
disc suffices to wind up a weight, which, in its turn, 
causes the oil switch to open. Current is broken in these 
oil switches at six points, each break being somewhat 
over 2in. long. The transmission line consists of three 
copper wires, 65mm. (0:256in.) in diameter, supported 
by porcelain insulators, with three petticoats, fixed to wooden 
poles. In order to test the insulation these insulators were 
exposed to an artificial rain equivalent to a rainfall of about 
ljin. per minute, and it was observed that the insulation broke 
down at 54,000 volts. When conveying 4,000 H.P. the trans- 
mission losses are not to exceed 5 per cent. At crossings the 
poles are 9 metres high, but in all other places they are 8 metres 
in height. On an average the distance between poles is 
130ft. Telephone wires are strung about 5ft. below the high- 
tension wires. At Nembro, where power is used for driving 
works, the voltage is reduced to 500 volts by two 500kw. trans- 
formers, similar to those in the power station. Before entering 
the sub-station, however, the line wires have to pass a long- 
break three-pole air switch, which, when opened, automatically 
short-circuits the three wires leading into the station. The 
incoming wires are connected up to the high-tension bus bars, 
and then branch off to the high-tension side of the trans- 
formers by way of disconnecting Tinks and oil switches; in the 
secondary three-pole switches are inserted. 
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THE AMERICAN TOUR OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 
BY OUR SPECIAL CORRESPONDENT. 
(Continued from p. 900.) 
Tuesday, September 6th. 

On our arrival at Schenectady, the special train was shunted 
into the General Electric Co.’s works, anıl the whole party was 
received in the new steam turbine buildiny by the president, Mr. 
C. A. Coffin, and the chief engineer, Mr. Steinmetz. After lunch 
had been served, a tour of inspection through some of the 
principal departments was made ; but owing to the vast size of 
the works only a series of mere impressions was gained. The 
progress which is being made in the manufacture of Curtis tur- 
bines was most noticeable, and attracted the greatest attention 
on the part of the visitors. Already the orders in hand, 
amounting to nearly 300,000 H.P., have necessitated the con- 
struction of a new building especially devoted to their produc- 
tion, and covering nearly 6 acres. The standard size of 
Curtis turbine for the larger power houses is 5,000kw., 
and for the present, at least, it may be said that this 
type of machine has become the standard of the Associa- 
tion of Edison Companies at Chicago, Boston, New York, 
&c. Most of the turbines are of the four-stage type, in 
some of which the valves are operated by electromagnets 
controlled by a governor, but in others the control of the 
valves is direct without the use of magnets. In the 
larger sizes, the buckets are of cast gun-metal finished to the 
proper surface and form by specially designed machinery. In 
the smaller sizes the buckets are cut from steel discs or rings 
as, on account of the high speed, steel is more desirable for 
mechanical strength. Although the speed of the Curtis turbine 
is low compared with that of other types, great care has to be 
exercised in the design of the generator, so that a perfect 
balance is always obtained. 

One of the most interesting features in the development of 
the General Electric Co.'s products is the increasing output 
of electric generators of very large capacity and high voltages. 
There is now on order a 10,000 H.P. 10,000-volt generator 
for the Canadian Niagara Falls Power Co., which is the 
largest electrical machine ever constructed, notwithstanding 
which, its speed of 250 revs. per min. is also unusually high for 
a water-driven machine of so large an output. 

The departments open for inspection were the wire and 
cable building, the power station for driving the whole of the 
factory, the transformer building shop, the armature winding 
and general machine shops. Those interested in switches, 
circuit-breakers and similar articles could have easily spent 
the whole day in the three large buildings especially allotted to 
that class of work. 

The General Electric Co. have such a large and uniform output 
that they can, with economy, make almosteverything required in 
their factory from the raw material. This applies even to such 
special articles as porcelain insulators, fuse-plugs, &c., and 
last year more than 1,000 tons of porcelain parts were thus 
produced. The floor-space available in the Schenectady works 
is 58 acres, and the men employed number 17,000. 

The next stage on our tour, as planned, was the journey in 
electric cars from Schenectady to Ballston, N.Y., and in this 
connection several novel features were introduced. The first 
was the running of one of the cars conveying the party with a 
motor equipment capable of being used ou a continuous or 
alternating-current supply ; for this purpose, of course, the 
motors employed were of the series type with commutator, 
and, as far as one could see, the starting torque and the 
smoothness of running were quite as good on the alternatin 
as on the continuous trolley wire.* After leaving the conceal 
district of Schenectady, the tramway became practically an 
enclosed railroad, and high speeds, approximating to 60 miles 
an hour, were reached on several sections. On arriving at 
Ballston we again took our places in the special train, and 
moved on to Saratoga, where dinner was served at the United 
States Hotel. We then had an all-night journey in the sleeping- 
cars, and reached Montreal about 7 o'clock next morning. 


A description of this system appeared in our issue of Sept. 9th. —Ep. E. 


937 


Wednesday, September 7th. 

The weather was clear and bright, and the first entertain- 
ment arranged by our Canadian hosts—shooting the Lachine 
Rapids—was most enjoyable. We were first taken by train 
9 miles up the St. Lawrence, and there embarked on the 
steamer, which passed through the Rapids and finally landed us 
at one of the quays, not far from the chief sub-station of the 
Montreal Light, Heat and Power Co. This company received 
us at lunch in their sub-station building, and gave us many 
interesting particulars regarding the operation of their various 
power plants. The chief feature of the equipment was the 
25,000-volt transformers, through which the power developed 
at the Chambly power house was distributed to the city circuits. 

In the afternoon a formal reception of the visitors had been 
arranged at the MeGill University, in the MeDonald engi- 
neering building. The visitors were welcomed by Prof. Owens, 
of the electrical department, and most of them spent a con- 
siderable time in the examination of the laboratory apparatus, 
both in the electrical and mechanical divisions. The University 
has every reason to be proud of the very fine collection of 
machine tools and measuring instruments which are available 
for the use of students. 

In the evening an entertainment was given at the Forest and 
Stream Club by the local Reception committee. Indians 
from the reservation on the other side of the river had been 
invited to come across by Mr. Walbank, of the Montreal Com- 
pany, who had acquired the distinction of being their White 
Chief, and they gave a remarkable display of war dances and 
canoe racing on the river. 


Thursday, September 8th. 

Next day those of the party who were not too tired after 
our late return to the city paid a visit to the Shawinigan Falls, 
at which is to be found, in the midst of magnificent natural 
scenery, one of the large generating plants supplying power to 
Montreal and district. The various power houses and sub- 
stations in Montreal and its vicinity were available for inspec- 
tion during the afternoon and were visited by numbers of the 
party. The first thing that strikes the European pos ees on 
visiting this city is the extensive network of overhead electric 
wires. Owing to the number of the wires and the heavy 
weight of snow to be sustained in the winter, the posts have 
to be spaced very close together, and give the streets rather an 
unsightly appearance. The reason for this type of construc- 
tion was due in the first instance to cheapness, and also because 
competition between the various companies was so keen as to 
prevent any one of them adopting underground mains. This 
state of matters has now become more financially satisfactory 
by the consolidation of the different interests, and the centre of 
the city will soon be without overhead wires. The magnitude 
of the supply business in Montreal is astonishing in a com- 
paratively young city of its size. The consumers number 
10,600, and the annual output is approximately 85,000,000 
kilowatt-hours, while the load-factor averaged over the whole 
year is about 75 per cent. This high load-factor is no doubt 
partly due to the institution of an attractive rate for power, 
on the condition that it is not used between the hours of 
4 p.m. and 7 p.m. of any day during the winter months. 

The three power houses are very different in character. The 
Lachine station is located about 5 miles distant on the St. 
Lawrence river, where it passes through the Rapids, A fall 
of 16ft. to 17ft. is utilised, and eight units of 1,000 H.P. each are 
at work. On account of the low fall, each unit is made up of 
six vertical turbines, connected to a jack shaft by means of 
crown gears and pinions. The working pressure is 5,000 volts 
three-phase, so that no special precautions are needed in its 
transmission. Chambly is the second station, 17 miles distant, 
where, naturally, a higher voltage is employed. The genera- 
tors consist of four 3,200kw. sets at 2,200 volts, feeding trans- 
formers which raise the potential to 20,000 volts. The high 
tension current is taken to a selector knife switchboard, but 
no disconnecting switches are employed at this high pressure, 
all the necessary operations being done on the low-tension side. 
The line is carried on wooden poles 90ft. apart and 40ft. high, 
and crosses the St. Lawrence at the Victoria Bridge, to which 
it is attached by special fixtures. 


938 


THE ELECTRICIAN, SEPTEMBER 30, 1904. 


The development of power at the third station of Shawinigan, | closed by glass plates with a hole in the centre for the con- 


with its 85 miles of intervening space, necessitated the use of one 
of the highest working pressures hitherto adopted for the traus- 
mission of power—viz., 50,000 volts. Three line cables, each 
composed of No. 7 aluminium wires, are arranged on the poles 
in the form of an equilateral triangle, with 60in. distance from 
centre to centre of the cables, as shown in the adjoining figure. 
The insulators were specially designed for this high voltage, 
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Loap Curve. Monrreat Lieut, HEAT anp Power Co. (June 3, 1904.) 


and consist of three separate porcelain parts held together by 
Portland cement. When 8,000 H.P. is being delivered in 
Montreal, with a power-factor of unity, the total drop in the 
line is about 18 percent. The plant consists of three sets 
of 3,750kw. capacity, the turbines being built by Escher, 
Wyss & Co., of Zurich, while two of the generators were 
supplied by the Westinghouse Company and one by Messrs. 


PoLE HEAD or SHAWINIGAN-MoNTREAL TRANSMISSION LINE. 


Dick, Kerr & Co. Current produced at 2,200 volts passes 
through a special oil-insulated transformer, which raises the 
pressure to 650,000 volts. In this case, as at Chambly, 
the high-tension working circuit is never broken, but the 
line and transformers at each end are considered an indi- 
visible element. The high-tension wires are led out of 
the building through large drain tiles set in the wall and 


ductor. The lightning arrester is of the Wurts type. with 
non-arcing metal cylinders. Of course, only a certain propor- 
tion of the power produced at Shawinigan is sold in Montreal, 
the surplus power being employed in various industries in the 
town of Shawinigan, which has rapidly increased in size on 
account of the cheapness of the power at its disposal. 

On the whole, the time spent in Montreal was most pleasant 
and instructive and the English visitors were much impressed 
by the warm hospitality of their Canadian cousins and by the 
progress which they have made in the employment of electri- 
city. Late on Thursday evening we returned to our special 


| train en route for Niagara Falls, which were reached on Friday 


morning. 


(To be continued. ) 
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A MEXICAN WATER-POWER SCHEME. 


A remarkable water-power scheme has been installed for the 
purpose of utilising the water of the River Duero, in Mexico, 
to the extent of about 283 cubic ft. per second. The pipe 
line is 3,300ft. long, with no lateral bends, and it varies in 
diameter from 57in. at the discharge end to 69in. at the 
beginning. When it was tested there was not a single leak, 
1 no fewer than 70,000 rivets were used in its construc- 
tion. The nozzles of the Pelton wheels are curved in form, 
making a 45deg. bend, so as to bring the axis of the jet at 
right angles to the water-wheel shaft. They are of the 
needle regulating type, having core pieces movable axially 
within them, by means of which the annular area of 
the orifice is changed. Each nozzle is equipped with a 
deflecting hood, operated through a system of levers by a 
governor, for regulating the speed of the generating unit, as is 
shown in Fig. 1, which represents a view taken from below. 
The water emerging from the nozzle tips in solid jets more than 
half a foot in diameter, at a velocity exceeding a mile and 
a-half per minute, with a pressure of 138lb. per square inch, is 
projected into the buckets of the water wheels. Each water 
wheel has 15 huge buckets, more than 2ft. in width and 
weighing 254lb. each, made of close-grained cold-blast char- 
coal iron. Solid carbon-steel is employed for the shafts, 
which are 12in. in diameter from the water wheels through 
the bearings, being enlarged to 16in. diameter in the middle 
portion. The bearings are 36in. in length by 12in. in diameter, 
of ring-oiling water-cooled type of special design. The gene- 
rators are of the revolving-field engine-type 2,300-volt three- 
phase 60~ 200 revs. per min. machines, rated at 1,250kw. 
and designed for a 25 per cent. continuous overload. They 
have a full load commercial efficiency of 95:77 per cent., and 
94°92 per cent. at three-quarter load. The total weight of the 
revolving element, consisting of the field, the shaft, and the 
two water wheels, is about 50,000Ib., carried on two bearings.. 
The units are conspicuous by reason of their compactness 
and simplicity. The 1,250kw. unit occupies a floor space of 
only about 17ft. by 25ft. Continuous current for exciting 
the alternators is supplied by two 120kw. 500-revolution self- 
contained hydro-electric units each of sufficient capacity to 
excite the four generators, so that one exciter is a spare. 

From the switchboard the 2,300-volt current is conducted 
to the 1,800kw. transformers, where the potential is raised 
to 60,000 volts for transmission. The transformers are delta- 
connected on the low-potential side and Y-connected on 
the high-potential side, the neutral being grounded. The 
101-mile 60,000-volt transmission line differs materially in 
design from any line heretofore constructed, notably in the 
use of a hard-drawn copper cable instead of the usual solid con- 
ductor, metal pins, cross-arms and towers for supporting the 
insulators, and unusually long spans. The conductors are 19- 
strand hard-drawn copper cables approximately gin. in diameter, 
equivalent in carrying capacity to a No. 1 B. & S. G. wire, 
weighing 1,348lb. per mile, and having a tensile strength of 
over 55,000lb. per square inch. Joints were made with 
special copper-tube connectors, 12in. long and elliptical in 
cross-section. The two ends to be joined were passed through 
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the connector in opposite directions, and three complete twists 
were given by means of special wrenches. No soldering was 
done. The cables are placed in grooves on top of the insu- 
lators, 78in. apart, at the points of an equilateral triangle, 
as shown in Fig. 2. The insulators were required to stand a 
test potential of 120,000 volts for five minutes. They are 
over 12in. in height and 14in. in diameter, weigh 15lb. and 
are made of porcelain with a brown glaze and consist of four 
parts. The top and the first petticoat were glazed together in 
the kiln, and the other two joints were made with Portland 
cement. The pins, likewise secured into the completed insu- 
lator, are of cast iron, conical in shape and cored hollow. 
The pin which carries the top insulator has an enlarged base, 
threaded on the inside, and is screwed on to the end of the 
34in. extra heavy pipe, which projects from the top of the 
tower. The pins which carry the lower insulators have rec- 
tangular bases, which are securely clamped between the ends 
of the 4in. channels, which constitute the cross-arm. 

The towers are special 40ft. four-post galvanised steel struc- 
tures, weighing about 1,500lb., made of 3in. by 3in. by jin. 
angles, braced and stayed with smaller angles and rods. They 
are spaced 440ft. apart, 12 per mile, except near Guanajuato, 


Fic. 1.—A Water WHEEL FROM BELow. 


where the nature of the ground necessitated the use of a few 
60ft. towers and spans up to 1,320ft. in length. The No. 9 B. B. 
double galvanised-iron wires for a telephone circuit are fas- 
tened on the transmission towers 10ft. below the copper power 
cables. The telephone wires are transposed one complete revo- 
lution every four towers ; the power cables are not transposed. 
High-resistance instruments are used, and the telephone service 
is quite satisfactory. The line is divided into four sections of 
about 25 miles and is in charge of a superintendent whose 
headquarters are at the middle storehouse. At each of the 
three division points there is a first-class storehouse, a set of 
60,000-volt disconnecting switches in the main line, a line 
foreman and patrolman, both mounted. In the middle of each 
section there is a second-class storehouse in the care of a 
mounted patrolman. 

At Guanajuato the transmission line cables enter the sub- 
station through a set of 60,000-volt disconnecting switches, 
passes a set of lightning arresters with disconnecting switches, 
and goes to a bank of oil-insulated water-cooled transformers, 


where the line potential is reduced to 15,000 volte. These 
transformers are rated at 970kw. each. Their efficiencies, as 
determined by factory test, are as follows :—Full load, 98:193 
per cent.; three-fourths load, 97:93 per cent. From the 
step-down transforniers the cables pass through ducts under 
the floor to the switchboard, thence to the six 15,000-volt 
three-phase distributing circuite, each of which is equipped 
with lightning arresters and air-break switches with tube 
fuses. | | 

The solid copper wires of the distributing circuits are 
carried on 5}in. brown porcelain insulators, supported on 
wooden pins in wooden cross-arms on square yellow pine 
poles 30ft. to 35ft. in height, 9in. by 9in. at the butt and Tin. 
by Tin. at the top. The iron telephone wires are carried on 
the same poles, but are frequently transposed. The power 
wires are not transposed. ! 

At the mines and mills, where the electric power is used, 
the potential is reduced in three-phase transformers from 
15,000 volts to 460 volts for motor service. The Guanajuato 
city two-phase 2,100 volt lighting system is supplied through a 
bank of 150kw. three-phase to two-phase transformers, with a 
feeder regulator in each phase. 
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Fic, 2.— TRANSMISSION Towers wiru Power CABLES. 


A branch line extends to Irapuato, the “Strawberry Station ” 
on the Mexican Central Railway. The Irapuato sub-station 
is a brick building equipped with 60,000-volt disconnecting 
switches and lightning arresters, and the following oil- 
insulated air-cooled transformers :—Four 200kw. line poten- 
tial to 15,000 volts; four 75kw., 15,000 to 460 volts, for 
motor service ; two 40kw., 15,000 to 2,200 volts, for the city 
lighting system. Power is supplied to various small industries 
throughout the city, including three grist mills, a fonndry, a 
waggon works, a paint factory and various pumps used in 
irrigating the strawberry fields. The short time in which this 
project was executed is most remarkable. The preliminary 
examination was made in March and April, 1902, construction 
was begun in the fall of the same year, and in October, 1908, 
the plant was put into regular operation. This undoubtedly 
establishes a record in Mexico for rapid and efficient execution 

nstruction work of a technical character and of consider- 
ae magnitude, especially in view of the fact that the work 
was completed within the estimates of cost. 
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THE WILLESDEN POWER HOUSE OF THE NORTH 
METROPOLITAN ELECTRIC POWER SUPPLY CO. 
(Concluded from p. 905.) 


The mains from the slip-rings of the generators lead the low- 
tension alternating current to a “selector” board placed by 
the step-up transformers beneath the switchboard gallery and 
seen to the left in Fig. 6, published in our last issue. This 
board consists simply of a number of bare copper bars which 
can be connected together by switch fuses, so that any gene- 
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Fic. 8.—GENERAL VIEW OF SWITCHBOARD GALLERY. 


rator can be connected to the low-tension sides of either group 
of three transformers. At present there are two sets of three 
100kw. Berry transformers, with no artificial cooling arrange- 
ments, and a third is to be added in a few days. Both the 
primaries and secondaries of the transformers are mesh-con- 
nected, and each winding is protected by a fuse at each end, 
the low-tension fuses only being on the selector board. From 
the high-tension terminals of the transformers, cables are led 
directly to the high-tension switchboard on the gallery, passing 
through a roomy cable subway which runs parallel to the 
gallery. These cables are insulated with vulcanised rubber 
and braided, and are carried on brown earthenware shackle 
insulators. 

The subway is 6ft. wide and 9ft. high, so that there is 
plenty of room to pass through The main feeders are also 
carried through the subway, being suspended on rounded cast- 
iron brackets fastened to the walls, and a tunnel extends right 
beneath the yard to a few feet beyond the main entrance to the 
works, so that it will be unnecessary to dig up the yard when 
laying additional feeders. The continuous-current leads from the 
brushes of the generators are also insulated with vulcanised rub- 
ber. They are led through ducts to the cable subway and thence 
are taken vertically to the low-tension panels of the switchboard. 

Following out the 3,000-volt cables from the transformers, 
the six leads from the high-tension secondaries of each group 
of three transformers are taken to three panels of the switch- 
board where they are connected in mesh on three Ferranti 
panels to the three high-tension 'bus bars. This board, which 
is seen to the left on the gallery in Fig. 8, is of the ordinary 
Ferranti pattern, the only exception being that there are two 
fuses on each pole, both ends of each transformer winding being 
connected through a fuse. These fuses are of the oil trough 
pattern ; it is proposed to replace their porcelain covers with 
glass. The switches are of the oil pot pattern, the final 
break (which is a shunt to the main contacts) taking place 
under oil. The usual synchronising contact is provided, 
and in addition to the ordinary synchronising arrangements 
an Everett-Edgeumbe rotary synchroniser is provided. The 
handles of each set of three switches are linked together ighe 
usual way. The ammeter is in the main circuit on one phas HMly, 
the corresponding cell of the switchboard on the other two 
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panels being taken up by á wattmeter and its star resistance 
and fuses. At present there are six panels on this part of the 
board, corresponding to two groups of three transformers, but 
there is space for considerable extension. It will be noticed 
that there are no regulating panels on the high-tension board. 
As the generators supply both the alternating and continuous 
current from the same armature, it is evident that voltage 
regulation by varying the field excitation will have the same 
effect on the continuous-current and alternating-current sides. 
Hence the regulation is done on the continuous-current board, 
in order that the 2 x 240 volt network supplied directly from 
the works shall always have a con- 
stant pressure. No regulation of 
the alternating current is necessary 
at the works, as variable ratio 
transformers are used in the sub- 
station. 

To the right of these panels are 
three sets of. high-tension feeder 
panels similar to those already de- 
scribed except as regards the instru- 
ments. There isa single ammeter 
as before, but this is not in the main 
circuit, but connected to an instru 
ment transformer (placed below the 
galery), and on the two panels 
corresponding to the other two 
phases there is a wattmeter and a 
"wattless wattmeter,” both by 
Messrs. Elliott Bros. and both con- 
nected to transformers below. The 
diagram of connections for these 
instruments is given in Fig. 9, from 
which it is seen that the ammeter 
and the current circuits of the 
wattmeter and “ wattless wattmeter” are connected in series 
and operate off the secondary of a current transformer, the 
primary of which is connected in one of the line wires of the 
three-phase circuit. This current transformer is made to fit 
into the contact jaws usually used for the Ferranti ammeter, 
and is mounted in one of the pockets behind the instrument. 
The volt circuits of the wattmeter and“ wattless wattmeter " 
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Fra. 9.—Cosxectioss or INsTRUMENTS oN H.T. Frrprn PAN TLS. 


are operated off the secondaries of a three-phase potential 
transformer having a ratio of 30:1. This transformer is of the 
three-limb type with common circular yoke and is complete 
with fuses. Placed in the base of this transformer is the 
neutral point resistance of the wattmeter. The wattmeter is 
scaled 0-700kw., and reads the total load in the feeder, 
assuming that it is equal in each phase. The * wattless watt- 
meter" is scaled 700-0-700, and reads the total out-of- 
phase watts, assuming that the phases are equally loaded. The 
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ratio of the readings of the two instruments gives tan ¢, and, | company. The “inverted rotaries" are, therefore, ordinary 
therefore, by reference to a curve the power-factor of the cir- rotary converters, used, however, to convert continuous 
cuit. With a leading current the ‘‘wattless” instrument reads into alternating current instead of alternating to continuous. 
on one side of the zero, and with a lagging current on the other. | Two of these machines have been erected, taking con- 
This instrument is therefore used in connection with the tinuous current at 500 volts from the continuous current 
rotary converters, the excitation of which can be altered until | 'bus bars and delivering alternating current at 50 ~ 
the reading of the instrument is zero. All the instruments are directly to step-up transformers. The extra high-tension 
of the dynamometer type, spring controlled and magnetically | feeders to Hendon are connected directly to the secondary 
damped, and are not affected by wave-form or frequency. They ' terminals of these transformers, there being no switches, 
are interchangeable mechanically and electrically —that is to | fuses or excess-pressure dischargers on the alternating- 
say, any of the instruments can be connected in series to form | current side. The omission of mains dischargers, which, we 
a set and put to operate off either of the current and potential | understand, was at the desire of the cable makers and with 
transformers and will still read accurately. the consent of the transformer makers, is surprising, as the 
machines are run up on the mains, a process which, as is now 
known, conduces to surgings of excessive pressure due to 
resonance effects. The rotary converters (which are of the 
B.T.-H. make) are each rated at 250kw., and each is 
provided with an independent exciter, so that the frequency 
does not vary with every change of the 'bus bar pressure. 
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Fic. 10 .—Tue Four GENERATOR PANELS BEFORE Fic. 11.—L.T. SWITCHBOARD ASSEMBLED IN SHOP. 
BEING BUILT IN. 


From the bus bars, connection is made through two three- Each converting set is considered as a complete unit in itself, 
phase meters in series to the feeder cables in the subway. feeding an exact duplicate set located in the Hendon sub- 
The meters are for measuring the“ bulk” supply, the two in station. Each set feeds through a separate feeder, but at the 
series being merely in order that the readings may be checked. Hendon end provision is made by means of sectionalising 
They are placed on a meter board immediately below the ' switches so that either rotary can be fed through either feeder, 
switchboard on the floor of the engine room (see Fig. 8). which arrangement ensures a continuation of the supply in the 

Between the high-tension board and the low-tension board event of an accident occurring on any one feeder. When the 
there is a space which is temporarily occupied by a panel for the | scheme is completed, and additional three-phase generating sets 
‘inverted rotaries.” It will be remembered that the Willesden at 50 ~ have been installed in the Willesden generating 
station, in addition to lighting Willesden, has now to supplement ' station, it will only be necessary to connect these to the exist- 
the supply derived from the Brimsdown station for the North ' ing Hendon sub-station feeders in place of the temporary 
Metropolitan tramways. The tramway sub station which the inverted rotaries, which will then be released for work in some 
Willesden station feeds is at Hendon, and an extra high-tension other sub-station. 
supply (10,000 volts) has been chosen, with a frequency of 50 ~ Each rotary runs at a speed of 750 revs. per min., and is 
per second instead of 25 *, which is the frequency at theTaylor's- flat compound-wound for 550 volts. The exciters are belted to 
lane works, the higher frequency being in order that the the rotaries, and operate at a low point on the saturation curve, 
tramway rotary converters on the system should all be similar. thus making the sets sensitive to any speed variation. The 
The frequency of 25 ~ was adopted for Willesden long before | exciters themselves are so designed that they may be converted 
there was any question of the works being acquired by the ' into series wound track boosters at a later date. Tho 
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stationary transformers are of the single-phase oil-cooled type, 
and. call for no special mention. 
For starting, the shunt coils of the rotaries are first excited 
from the continuous-current ’bus bars in the ordinary way, and 
when all the starting resistance has been cut out and the rotaries 
are up to speed, the field resistance of the exciter is varied until 
the exciter voltmeter shows a voltage equal to the bus bar pres- 
sure. The exciter is then switched in, and the connection 
between the field of the rotary and the bus bars is broken. In 
order to prevent excessive speeds in the rotaries at the two 
ends in the case of the exciter fields being diminished, an excess 
speed contact-maker (actuated by centrifugal force) is placed 
on the shaft of the rotary and actuates a tripping coil on the 
circuit-breaker between the bus bars and the rotary armature. 
This circuit-breaker has also a useful “tell-tale” contact, which 
closes a belk circuit when the cut-out drops.. As the circuit- 
breaker serves also as the main switch on one pole, it is 
necessary to provide means to switch off the bell circuit when 
the circuit-breaker has dropped, this has to be done by 
turning the contact piece which it carries, but on replacing 
the circuit-breaker to switch in again this contact is automati- 
cally set to its original position. 
‘= For the general arrangement, and for the design of many 
of the special details of the low-tension continuous-current 


They are connected in mesh. 


separate exciting is subsequently found necessary. Two plug 
holes are provided on the field board for plugging in a volt- 
meter in front of the field ammeters when paralleling, a port- 
able differential zero voltmeter with plugs being provided for 
the purpose. : 

The four-plug switches taking the place of the selector 
switches on the sixth and seventh panels are for connecting the 
four bus bars in parallel if desired. One is for the positive 
bars and the other for the negative. Three voltmeters are seen 
at the top of the board, each so arranged that it can be pulled 
by cords to any one of four positions. These voltmeters show 
the voltage across the outers and on each side of the network 
respectively, and they can be placed across any of the four sets 
of bus bars, as the rails they run on make the necessary con- 
tacts. The four panels on the extreme right are for the 
feeders, and they are similar to the generator panels, with 
selector switches on both poles and a main switch on one pole. 
The tripping coil is replaced by a fuse, however. One of the volt- 
meters above them is connected to any pair of pilot wires from 
the feeding points by means of an eight-point switch. "There 
is space for a considerable number of additional feeders, 

The fifth and sixth panels from the left are the panels for 
the positive and negative balancers, only one selector switch 
being needed for each of these. The ammeters on these panels 


Fic. 12.— THE SELECTOR Switcn (4 FuLL Size). 


switchboard, Mr. Ruthven-Murray was responsible. His object 
was to arrange a switchboard embodying the distinctive and 
valuable features of the Ferranti high-pressure cellular type of 
switch-gear for low-pressure working. The principal feature 
of novelty in the low-tension ewitchboard is that four separate 
bus bars are provided, and there are selector switches which 
enable any machine or feeder to be connected to any 'bus bar. 
This makes it possible to have four different feeder pressures, 
and the arrangements are so simple that no complication is 
introduced on the switchboard at all, the only effect being a 
slight increase in height. This is unimportant, for the selector 
switches are only moved occasionally and can, therefore, be 
placed high up. This addition to the Ferranti board was 
patented by Mr. Ruthven-Murray. Figs. 10 and 11 show the 
selector switches clearly in position; they are turned by a 
long handle fitting over the square end of the spindle. Fig. 12 
is a drawing showing the details of the switch. 

The selector switches are, of course, placed on each pole, but 
the main switch and edgewise ammeter are on the positive 
pole only. The main switches have each an excess current. 
tripping coil, placed in the cubicle beneath the switch itself. 
In front of the generator panels is the field regulating switch, 
externally of the Ferranti desk pattern, and internally of the 
Westinghouse manufacture. In addition to this a field switch 
is provided which switches the field coils of the machines on 


are central zero instruments. These panels have fuses in place 
of the excess current tripping coils. Next come two battery 
panels similar to the balancer panels, but with the addition of 
a change-over switch enabling the position of the two halves 
of the battery on each side of the neutral bar to be changed, 
or else to be connected in series across the outers and dis- 
connected from the neutral bar. Two plug holes similar to 
those on the exciting panel for paralleling the generators are 
provided, so that a voltmeter can be placed in them to parallel 
the batteries with the 'bus bars. 

The boosters and balancers are combined on the same shaft. 
This has three bearings, and the balancer commutators are to 
the inside facing the central bearing, the booster commutators 
being outside. Each booster can raise or lower the pressure 
by 167 volts, and the balancers can deal with 84 amperes of 
out-of-balance current. The balancer fields are cross-connected 
as usual, but the booster fields are also cross-connected, -so 
that, although not “automatic” boosters, there is a certain 
amount of automatic pressure regulation. A switch enables 
the field of either of the boosters to be reversed, so that the 
machines can be discharged through and boost the voltage 
from the batteries up or down ; or they may be used to boost 
up from one pair of "bus bars to another, so-as to supply any 
particular feeder at higher or lower pressure than the others. 
No regulating cells are provided, the regulation being effected 


to the brushes for self-exciting or to exciter bars in case | entirely by the boosters both on charge and discharge. The 
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switches for this are in front of the main board in a line with 
the generator field regulating board. There are two central 
zero voltmeters for the boosters above the board. The 
starting switch for the booster-balancer set is at the end of 
the switchboard, and independent. All the instruments on 
the low-tension board were supplied by Messrs. Nalder Bros. 
and Thompson, as sub-contractors to Messrs. Ferranti. 

The battery room contains 250 Tudor cells with a capacity 
of 840 ampere-hours at a 10-hour discharge rate. The cells 
are placed in pairs on racks of the usual pattern. As has 
already been mentioned, there are no regulating cells, but a 
few extra cells are provided as spare and for “ milking” 
purposes. 

The works are well lighted with are and incandescent lamps 
(the wiring being in “Simplex” tubing) and present a clean 
and bright appearance both by day and night. This is assisted 
by the white glazed bricks, with a neat brown dado in the 
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Fro. 13.— GENERAL View or L.T. SWITCHBOARD. 


boiler house and a similar green dado in the engine room. 
The floor of the engine room 1s covered with dark red adaman- 
tine tiles. ! 

A single-motor 12-ton travelling crane (by Messrs. T. Broad- 
bent & Sons) was found very useful during erection. It was 
employed for the erection of all the plant, being worked by a 
small dynamo and oil engine put down for the purpose tem- 
porarily by the contractors. It is now supplied off the 480-volt 
continuous eurrent mains, the other motors being run off the 
240-volt mains. The latter can be switched .over to either 
side of the network to aid balancing the three-wire system at 
light loads. 

Our thanks are due to Mr. Ruthven-Murray for considerable 
personal assistance in the preparation of this article, and also 
to Mr. F. D. Napier, the station superintendent at Taylor's-lane. 
Our next article will deal with the Willesden sub-station, the 
distributing network and the public lighting. 


A NEW ELECTRO-CHRONOGRAPH. 
BY DAVID OWEN.* 


The aim of this instrument in the first instance was to 
realise the suggestion that an apparatus should be devised 
capable of automatically recording the time of a 100yds. flat 
race with an accuracy well exceeding that of the stop-watch— 
say, to the hundredth part of a second. The stop-watch has 
two well-understood sources of error. First, the personal 
error of the operator ; and, secondly, that due to the jerky 
movement inherent in the watch mechanism, whereby an 
error of a fifth of a second either way may result. It was 
necessary that the chronograph should be accurate and at the 
same time reliable. 
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Fic. 1l.—GreNERAL VIEW or CHRONOGRAPH. 


In its present form it consists of a cylindrical drum made 
to revolve uniformly by means of a flat spiral spring. The 
speed of the drum can be made to vary between any desired 
limits—-say, one to four revolutions per second. Uniformity of 
running is secured by use of a centrifugal governor. Supported 
parallel to the axis of the drum is a guide rod, consisting 
of a tube, within which is a leading screw driven through 
gear wheels from the drum. Geared to this leading screw is a 
traverser, which carries a brass frame on which is mounted an 
electromagnet. The pivoted armature of the magnet 1s pro- 
vided with a steel needle acting as a style which, when the 
magnet is excited, presses on the surface of the drum, leaving 
it when the circuit is broken. The drum consists of an inner 
cylinder over which fits just tightly an outer hollow cylinder, 


Fic. 2.— THE STOPPING AND STARTING SWITCHES. 


which is, therefore, readily detachable. The outer cylinder has 
a smooth surface which is thinly coated with soot. It will 
thus be seen that when the apparatus is in motion the style 
if pressing on the drum, will trace a fine spiral line. 

For timing a 100yds. race two switches (Fig. 2) were used. 
Normally each of these is closed by a spring. The first, which 
may be called the target switch, is opened momentarily when 
the starting pistol is aimed at it from a distance of 2ft., and 
so the circuit, which consists of electromagnet, switches, 
100yds. of wire (lead and return) and battery in series, is 
rapidly broken. The second, or tape switch, at the finishing 
end of the course, grips one end of the tape or worsted, the 
other end of which is fixed. When a runner breasts the tape 
110 a ce ĩͤ . ĩͤ ß 


* Lecturer in Physics at the Birmingham Technical School. 
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the tape-switch is opened and again the circuit is broken. | 
The chronograph drum has been running uniformly the whole THE USE OF ELECTRICITY IN THE ERECTION OF 


time, and on the smoked surface a spiral trace, therefore, THE NEW HOME OFFICE. 
appears which is broken at two places. The interval between 
the beginnings of these breaks measures the time of the race. At the new Home Office buildings there are three electrically- 
For facilitating the measurement, the drum is adjusted to driven and one steam-driven mortar pans. The motors for 
revolve once in a second, or once in a half or quarter second. | these are situated in small sheds, into which are ako brought 
The perimeter of the drum is divided into 100, or some sub- , services from the Westminster Electric Supply Co.'s mains. 
multiple of 100, equal parts, so that each division means the , There are four of these services altogether, each provided with 
hundredth part of a second. The size of these divisions is of the usual fuses, switches, meters, &c. A counter-shaft is driven 
the order of zem. This scale is wound round one end of the from each motor shaft by means of a belt and another belt drives 
drum. The marks on the drum can readily and with accuracy , the mortar pan from the counter-shaft. The motors themselves 
be referred to this scale by setting the style exactly on to a | work at 400 volts continuous current, are shunt wound, and 
mark, the traverser on which it is mounted being put out of | were manufactured and supplied bv Electromotors Limited, 
gear with the leading screw. The traverser may then be moved | of Openshaw, Manchester. Messrs. Spencer, Santo & Co., 
along the guide rod until the style reaches the scale. Further, | the contractors for the building, express great satisfaction at 
the scale being rotatable, one of the marks can be set at zero. | their performance, and remark particularly upon the immu- 
nity from breakdown which they have enjoyed. As a rule, 
the vicinity of a mortar pan is by no means an ideal atmo- 
sphere for a motor with a commutator, but in spite of this fact 
very little trouble indeed has been experienced from dust. 
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Fic. 3.—METHOD or CALIBRATION. d 
: * 
The reading of the second mark then gives direct in 
hundredths of seconds the fractional part of a second 
in the whole time interval under measurement. 

The two important points to secure are: Firstly, 
uniformity of running of the drum; secondly, a 
means of accurately determining the time of one 
revolution. To obtain the latter, the electromagnet 
was put in connection with a clock pendulum and 
a sounder, as shown in Fig. 3. The chronograph 
style pressed on the revolving drum precisely as in 
an actual time measurement. Breaks appeared in 
the spiral trace every second. The time of revolu- 
tion of the drum could then be quickly adjusted 
to be exactly one second, or half, or quarter 
second. If the adjustment was not quite correct, 
the trace on the drum, when developed, would 
appear as in Fig. 4, provided, further, that the 13 p.H.». Motor, COUPLED THROUGH FRICTION GEAR To 4-TcN DERRICK CRANE. 
drum was revolving uniformly. The style leaves 
at the left-hand side of the One steam and four electric cranes are employed on the 
breaks in Fig. 4, and comes | new building, and these also are fitted with motors made 
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> ... on with the closing of the | by Electromotors Limited. All these motors are identical in 
x 22. switch after a few oscilla- | every respect, with the sole exception that those on the 
ä 2 tions, as shown by the dots. | cranes are compound wound, and the result is that only 

. | The points a, where the one spare armature is kept, this armature being interchange- 

a zu style leaves, are those used | able with any of the motors. The total height from the 

Fro. 4. in the measurements. This | ground to the top of the 92 58 jib is 140ft., and one of the 
method of timing, at the 13 H.P. motors raises a load of 2 to 3 tons, single purchase, 


same time, affords a very accurate test of uniformity of | through this distance in very little over a minute. The 
running. The results show that such uniformity is amply , cranes were manufactured by Messrs. Rushworth Bros. Up 
secured. The error occurring from non-uniformity of running | to the legs of the cranes the 7/16 conductors are carried 
is below one five-hundredth part of a second in the whole in screwed iron barrel, but after this point lead-covered 
interval measured. cables are used. For carrying energy into the crane itself 

The instrument was used in the measurement of three races | a cable, surrounded by an armoured flexible tube, is employed, 
at the Birmingham Athletic Sports of July last, in each case | and this enters through the centre of the crane hut, so as to 
with complete success. The time of the final in the 100yds. | allow of slewing. The construction of the cranes 1s similar 
Open event was recorded as 10°05 seconds. (The stop-watches | to the older forms of jib cranes which were driven by steam 
agreed to call it 10 seconds.) The modification consists of substituting hard cast-iron friction 

This chronograph is well adapted for measurement of the | wheels for transmitting the power instead of the spur and 
time of fall of a body, and so to determination of the law | bevel gearing. On the motor shaft a friction wheel is 
connecting velocity and time when a body falls through any mounted running free from the crane gearing, and two 
given medium. It is hoped by the author shortly to apply | friction wheels mounted on a rocking bracket transmit the 
it to this purpose. power. One drives the crane gearing in a certain direction, 
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and the other in the reverse direction. These friction wheels 
on the bracket are brought into contact with the driver by 
the operation of a vertical spindle, which is directly under the 
control of the crane man, and is threaded through the loose 
end of the rocking bracket. By giving the spindle a couple 
of turns the rocking bracket is moved, bringing, say, the 
lifting friction wheel in operation, or by revolving the spindle 
in the opposite direction the lowering friction wheel is brought 
into contact. 


| constant speed. The jib can be slewed round through an arc 


of 270deg., giving a very wide range of operations. Cumula- 
tive compound-wound 13 H.P. motors at 400 volts and 750 


| revs. per min. are employed. These cranes are constantly 
working at 100 per cent. above their rated loads—i.e., with 


50 cwt. in the fast gear—with splendid results. Owing to the 
cranemen not having to attend to any valves or levers, other 
than those operating the crane gears, he is able to work much 


faster and with greater ease and safety. When placed on 


ELECTRICALLY-DRIVEN Mortar PAN. 


The length of the jibs varies from 50ft. to 75ft., and the | scaffolds, the shear legs of the crane are secured by heavy chains 


rated loads are: 4 tons with the slow gear, lifting at 20ft. per 
minute, and 25 cwt. with the single gear, lifting at 120ft. per 
minute. There is no variation of speed with load, as the 


run to the ground and weighted. 
Electromotors Limited inform us that a very large number 
of their motors are now employed in similar building opera- 


motor works without any controlling gear and maintains a tions throughout the country. 


ELECTRIC TRAMWAY IN MANDALAY. 


A few weeks ago we published an announcement relating to the 
opening of an electrictramway system in Mundalay by the Lieutenant- 
Governor of Burma, Sir Hugh Barnes, K. C. S. I., K C.V.O. Now 
that the system has been in successful operation for the last two 
inonths, and in view of the fact that Mandalay is the first city in 
Burma to adopt electric traction in place of horses, a description of 
the enterprise is of interest. 

The Mandalay Electric Co. was floated in London in October, 
1902, with a capital of £200,000. Actual work was commenced in 
December of the same year by the contractors, Messrs. Dick, Kerr 
& Co. (Ltd.), and within the short space of a year and a half the 
first car was propelled by electrical power on June 17, 1904. The 
centre of the tramway system has been wisely placed at the new 
Zegyo Bazaar, on which the municipality is spending a large sum of 
money; this promises to be, when finished, the largest bazaar of 
its kind in the East, and will become a centre of attraction to the 
Burmese from all parts of the city. From the Zegyo Bazaar the 
tramway radiates in three branches. One leads to the shore, where 
the Irawaddy Flotilla Co.’s steamers embark their passengers, and 
so will cater for the travelling public. The second runs to the 
Arakan Pagoda, and will serve the suburbs which cluster round that 
famous shrine. The third leads to the Court House, where the daily 
legal business of the city and district is transacted, and to which a 
certain number of citizens always desire to resort. 

The tramways have a route length of 7 miles, double track 
throughout, the rails being in accordance with standard tramway 
practice, 6in. deep, with a 14 in. groove, laid to a gauge of 3ft. 6in., 
in 45ft. lengths, with a proportion of shorter lengths to allow for 
piecing in and-closures. Double spikes hold the rails to hard wood 
sleepers, which are laid at 2ft. 9in. centres, the whole resting on a 
ballasted bed, the road surface being made up with macadam in the 
ordinary way. 


fishplates and double-bonded with two 4/0 B. & S. Neptune pin 
bonds, the usual cross and intertrack bonds being provided. 

The overhead equipment is on the span-wire system, a double 
line of trolley wire being used throughout. Standards are made up 
of solid-drawn weldless steel tubes, and have an overall length of 
28ft.; they are set 6ft. deep below the upper surface of the rails, 
the excavation being entirely filled with concrete. 'lhe trolley wires 
consist of hard-drawn copper 0:864in. diameter, with a breaking 
strain of 23 tons per square inch. Section insulators are provided 
so that each half-mile of trolley can be controlled separately if 
required, and lightning arresters of the Garton Daniel type have 
been provided at every half-mile. l 

The feeder system, which is a somewhat elaborate one for an 
Eastern tramway, consists of solid soft-drawn copper wire, carried on 
special high-resistance toggle clamp insulators, which are in turn 
bolted to substantial malleable iron brackets attached to the poles. At 
several points along the route of the tramways these feeders are tapped 
by insulated cables, which are connected to the main feeder switches 
in switch pillars fixed on the side walk in a manner similar to that 
used with underground feeders. The rolling stock consists of 24 
electric motor cars of the single deck open cross-bench type; they 
have all the very latest improvements, and .were built for Dick, 
Kerr & Co. by the Electric Railway & Tramway Carriage Works 
(Ltd.), Preston. Special care has been taken in designing the cars to 
ensure the interchangeability of all the important parts entering into 
the construction of the rolling stock. The car bodies are 85ft. 4&in. in 
length, about 6ft. wide and are designed to provide seating accom- 
modation for 48 passengers. The floor frames are built of well. 
seasoned teak in combination with steel sections of such members 
and sizes as to ensure maximum strength and minimum weight. 
Openings are arranged in the frame over the motors to afford con. 
venient access to the armature brushes and to all bearings requiring 
frequent inspection and oiling. The platform floor frames are 
formed of teak timbers extending under the main floor frame as far 


Joints are of the plain type, secured with six-holed | as possible without interfering with the clearance of the trucks, and 
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project out from each end sill 8ft. to provide room for the brake shaft 
and controllers. Teak end bars are secured to the outside ends of 
these timbers, forming sills to which the platform dashes and the 
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entrance steps are secured. The main floor is laid with gin. matched 
teak boards and secured at all bearing with barbed wire nails. To 
prevent the car from sagging, a substantial truss is provided, sup- 


MANDALAY Tramway OFFICES, 


ported in the centre by two wrought-iron standards. The roof 


frames are composed entirely of teak, the covering being of cotton: 


duck laid wet in a coat of white lead paint. Storm curtains sliding 


collision buffers consist of 8ft. by 5in. steel angles, and are secured 
to the ends of the platform to protect them from injury in case of 
accidents; they are slotted, and pins are provided to enable cars to 
be hauled in case of emergency. Each car is provided with two 
circuits of 100-volt incandescent lamps, with change-over switches 
for putting one or the other headlight in circuit. 

The trucks upon which the cars are mounted are of the Brush 
Company’s single type, suitably built to support the car bodies and 
to receive the motors and gearing. Each car is fitted with a com- 
plete electrical equipment, ‘consisting of two Dick-Kerr standard 
25 B traction motors, each capable of delivering approximately 


VIEW or ErEkcruic CAR. 


28 H.P.. the temperature of the various parts not exceeding 75°C. 
after running at full load for one hour. The controllers are of the 
same firm's standard D.B.I. form “C” type, specially arranged 


with resistances for emergency braking, operated by the driving 


handle, which may be utilised either when the car is proceeding 
forwards or backwards. On the company's site in Seventy-eighth- 
street & power house has been erected, together with the necessary 
offices, car shed and repair shops. The steam plant consists of three 
B. & W. water-tube boilers, working at a pressure of 160lb. per 
square inch, each boiler being provided with a superheater fitted 
with all the usual accessories. There is also a water storage tank 
with a capacity of 20,000 gallons of water, a fuel economiser and 


Pyacyr TERMINUS. 


in grooves between the posts are provided for each side entrance of 
the cars. The dashes are made up of No. 16 B.W.G. steel plates 
furnished with substantial iron rails and wrought-iron posts. The 


two double-acting single-cylinder feed pumps, each capable of deliver- 
ing 2,000 gallons of water per hour. 
The engines, of which there are three, are of the Belliss com- 
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pound two-crank type, mounted on bedplates extended to take the 
directly-coupled generators; each engine is fitted with a heavy fly- 
wheel and steam separator and is capable of delivering a normal 
output of 800 B.H.P, when running at 400 revs. per min. non-con- 
densing and at a steam pressure of 155lb. per square inch at the stop 
walve. Coupled to each engine is a continuous-current compound- 
wound generator, having an output of 200kw. at 500 to 550 volts when 
running at 400 revs. per min., and designed to give an overload of 
20 per cent. for 24 hours with a moderate rise of temperature, The 
generators are in every respect in accordance with the standard 
practice of Messrs. Dick, Kerr & Co., the magnet frames being of 
cast-iron and the pole pieces of laminated steel, cast into the magnet 
frame. Commutation is said to be sparkless at all loads and the 
field windings are so arranged to give a 10 per cent. rise in the 
E.M.F. from no load to full load. 

The switehboard was built by Messrs. Dick, Kerr & Co., and 
consists of nine black enamelled slate panels 1$in. thick, each sup- 
ported independently on an iron frame. There are three generator 
panels, four feeder panels, one station lighting and one B,O.T. 
panel. Each generator panel is provided with two single-pole 
switches, one. equalising switch to.connect the shunt of the com- 
pound-wound dynamo on to the equalising bus bar, one shunt-field 
rheostat to enable the E. M. F. of the generator to be raised and 
lowered 50 volts, one field switch with resistance and pilot lamp, 
one main ammeter and an automatic circuit-breaker with magnetic 
blow-out. Each feeder panel is provided with one main single-pole 
switch, one automatic circuit-breaker and one ammeter. On the 
testing panel are all the necessary instruments and switches for 
recording or measuring leakage; also a recording voltmeter for 
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recording the difference in potential between the terminus ends of 
the rails and the negative 'bus bar. The station circuit panel is 
mounted with all the necessary switches and fuses, together with 
the ammeters required for station lighting and motor circuits. 

One of Messrs. Higginbottom & Mannock’s 10-ton engine room 
travelling cranes for a span of 381ft. with a lift of 20ft. has been 
installed in the power house, the lifting, longitudinal and transverse 
motions being worked by chains from the engine room floor. 

Messrs. Dick, Kerr & Co. were represented in Mandalay by Mr. T. 
Williamson, the sub-contractors being Messrs. Nahapiet & Martin. 
of Rangoon. Messrs. Kincaid, Waller, Manville & Dawson acted 
as consulting engineers and prepared the detailed plans and specifi- 
cations. They were represented in Mandalay by Mr. E. Sellon. 
The local work was carried out under the able superintendence of 
Mr. Griffin and Mr. A. C. Morgan. 


STANDARD FORM OF MUNICIPAL TRAMWAY 
| ACCOUNTS. 


The following suggested standard form of tramway accounts, 
prepared by a joint committee of the Institute of Municipal 
Treasurers and Accountants (Incorporated) and the Municipal 
Tramways Association of Great Britain, has received the 
approval of the Institute of Municipal Treasurers and 
Accountants, and was adopted nem. con. by the Municipal 
Tramways Association on Tuesday :— 


Dr. 


4 Average 
per car- E e. 
mile. 


EXPENDITURE. ‘i £ s. d. 


To traffic expenses :— 
. Superintendence 
Wages of motormen and conductors ... 
. Wages of other traffic employés 
. Cleaning and oiling cara ........ e | 
Cleaning, salting, and sanding track | 
. Fuel, light, and water for depots . 
. Ticket check, including wages of inspec- | 
tors and clerks ..... AE 


(ES ERZEKE) 


O no- 


. Uniforms and badges AIA 
Misce laneouhuns v. T 
— | 
To general expensea :— 
10. Salaries of general officers and staff 

11. Store expenses iS RN ded | 

12. Rents ..... ö | 

13. Rates and taxes 

14, Printing and stationery .................. 

15. Fuel, light, and water foc offices 

16. Law charges 

17. Accident insurances and compensations 

18. Fire and other insurances.................. | 

19, Miscellaneous . PIAA | 
| 
| 
| 
| 
| 
| 
| 
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To general repairs and maintenance :— 

20. Permanent wauy; eere T 
21. Electrical equipment of line............... 

22. Buildings and fixtures 
23. Workshop tools and sundry plant 
W/ »A ( ³» 
25. Other rolling stock 
26. Miscellaneous equipment 


To power expenses :— 
27. Cost of current at ......d. per B.T.U.... 


Total amount of working expenses .. P 
Balance carried to Net Revenue Account | 


* An abstract of the total expenses should 
be shown in the form provided for Abstract | 
of Power Expenses on p. 949. | 


Dr. 
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Average | 
per car- | £s d 
mile. 


d. 
To interest on capital (including tax)......... Weber e ciis 
To income tax on profits ....... PET EA P NA diii 
To bank interest (less interest received)............. rere 
To rent of leased lines ........ E EE AN AEEA | 
To balance carried to appro,1iation account 


REVENUE ACCOUNT for Year from 


NET REVENUE ACCOUNT, for Year from 


Cr. 
Average 
per car- E s. d. 
mile. 


e — 


d. 
By traffic revenue FFF ö 
By sundry revenue :— | 
Advertising on car q T 


E s. d. 


By balance from revenue account . 
By bank interest (less interest charged) 
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Dr. APPROPRIATION ACCOUNT, for Year from ........... PE OR TUN Cr. 
Average Average 
var £dd £d per car- f s. d, 
mile. mile. 
To amounts appropriated for :— d. d. 
Repayment of mortgage loans By net revenue for the year brought down......... — 
Contributions to sinking fund.................. i | 
Reserve or renewals fund. . ..................... | 


$9000090600005982900902989905499699,298995,,«9999092 „ 


To amounts otherwise appropriated, viz. :— . |. ————— 
Transferred to.........fund in aid of rates ... 
| 


9€996a6096068«8€56€6909022Q0952529€0606894€u€«9094*9*909802*900690809509.06042009 


— ——— ———— — — a 


Dr RESERVE OR RENEWALS FUND ACCOUNT, for Year from ............ 3 Cr 
E s d fed 
To appropriation for renewal of :— | By balance brought forward ............. 7 E URS EUER VENE EPNEI | 
/// y — By dividends on investment . . 
———— ——— ——— E i By appropriation account :— 
To balance carried to balance-sheet................... eese | Amount set aside for rene walss . % q 
| 
| po 
Dr. SINKING FuND AGcOUNT, for Year from.. to ............ Cr. 
£ s. d. E «ad, 
To balance carried to balance-sheet ................. (—M By balance brought forward ....................... TU svi 
By dividends on investments eee t . 
By appropriation account :— 
Contributions during the year ................ eene 
Dr. | _CAPITAL ACCOUNT, Year ended ............. eene | Cr. 
ENS ae: a 
EXPENDITURE. Mar. 31 Total] INCOME h Mar. 31 Total. 
31,190..." % 31, 190... ione 
| on | eee 
To permanent wa eene enn | By loans raised (Less loans redeemed), viz. | 
To electrical equipment of line | ——M————Á nm 
11 In beo UNIS dS VM LLL Mcr y TM | 
To buildings and fixtures ........................ MM // m | 
To power stations and sub-stations plant | By loans redeemed .............................. | 
To workshop tools and sundry plant........... | | By revenue contribution to capital outlay ... 
To cars (including electrical equipment of cars). 
To other rolling stock«kkkkkk˖mnn ꝗ . 
To miscellaneois equipment | 
To office furniture ....................... eese | 
To Parliamentary expenses ͥ 
To preliminary expenses. . 
* This item applies only to systems having —ͤ ͤä( ————, — — 
a separate tramway power station. | | | | 
n — — mM 1 — — — 
L SHERT, as ate 
2 5 de®. a „ 
LIABILITIES, PROPERTY, ASSETS AND OUTLAY. To , Total. 
190— | year. | 
d = -- — — — ee aa - -"— —————9 C zx ees | 5 
Loans :— Cost of existing works, &c. :— E s.d.|£ sd £ sd 
S T Permanent wauyyy99 4 | 
luft. ge Electrical equipment of line 
DANG A 
Redemption of debtuivgUmUUwLPUꝛU“ l! . 7. Buildings and fix ture . 
Amount of mortgage loans rep aid U é Power station and sub-stations plant | 
Sinking un, EE Workshop tools and sundry plant............ 
Reserve or renewals fund Cars (including electrical equipment of oar) | 
Sundry creditors .................. 8 —€— € Other rolling stock esses. 
Miscellaneous equipment | 
Office furniture | 
Parliamentary expenses | 
Preliminary expenses . 
. ef te 
M 
Investments :— — | 
FCC ĩö f ICI NOMEN | 
Stores: — uu 
!!!... (—— — iis — 
Sund debtor. osr oov uoce va a pvke co eA E pdS 
Unexpired licence y e rrr rens | 
ag cm Tn | 
*This item applies only to systems having a separate i 
=| tramway power station — 
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ABSTRACT OF POWER EXPENSES. 


Average | Average 
EXPENSES. per per 
kw.-hour| car-mile. 


£ s.d. 


27. Salaries and wages 
2 Pell ——Ü 
29. .... 8 
30. Oil and waste 
31. Miscellaneous supplies eors. 
32. Repairs to steam plant 
33. Repairs to electrical plant 
34. Repairs to ducta, feeder cables, e. 
35. Repairs to powerandsub-etation buildings 


6 % „%% %%% %% %%% %% %%% „„ „%%% % %%% 


„„ „ „ %% „% % % %„%„%„%„„%„%„%„%„% „%% „ „ „ „ „6 6 „ 


0 % %%% % „ „%% %% %%% „ „60 


„ % „% % %/%/ ˙“φ („„ „„ 


Proportion of rents, rates and taxes 
Proportion of insurance premiums 
Proportion of general management 


o — — | — — "E 


Amount laid aside to meet depreciation and | 


renewal 
Interest on capital, £...... at £...... per cent. 


Sinking fund... . . - | 


6 %% % %% „% „ %%% 6% %%% % %%% %„ „% „%% %%% %% „„ %%%„% „%%%%%ꝗ%ö≅%dꝓ⅕.¹n 


STATISTICAL INFORMATION, 


Total borrowing powers . T PTT £ 
Borrowing powera exerciseſtſ i e nee £ 
Unexbausted borrowing powers ente enne £ 
Gross capital ea penditurrtrzzhw ꝑVT᷑·ꝛmiun U. . £ 


Mileage of track :— 


DOUBLE. 
Fur. Yds Miles. Fur. Yde| Miles. Fur. vd. 

Ow ned.. . 
Leas ed. 

Tot als 
Population served by tram wa q 
Traffic revenue FFC £ 
Total revenue e e £ 
Working expense 22 . 2 
Interest on capital 1... eir eese tn as aa true Febr t PER e aes e inani £ 
Sinking lr ut ei £ 
e . . £ 
Disposal of net balance, 
is..... „ 
Passengers carrieeGkk Z . . eevee 
Total number of units used iii 
Number of units used per car-mile ................................... 
Average number of cars in use for hour day 
Percentage of working expenses to receipts |........................ 
Average traffic revenue per car-1ũ Wbt iii UU O 
Average traffic revenue per mile of single track  .................. 
Average total revenue per car- mille ee svete 
Average car - miles per day per a- UIU—rpk: Mh. 
Average speed per houurr erer E pansi 
Average car-hours per doaꝛ2ůgᷣP PPkPElPBBBAh( eren eene 


Average working expenses per car-mile, excluding power cost... 
Average working expenses per car-mile, including total power 

coet, as detailed on p. 950 
Scale of fares :— 


| | | Average fare 
| charged 


per mile. 


4d. , 1d. | 14d. 24. — 3d. E 


Average distance (miles) 


Average fare paid per passenger 


Average number of passengers per car- mille becso. 
Average journeys per head of population per annum 
Number of cars in stolekn wn 
Total amount of sinking fun qqq . 2 
Amount of sinking fund applied in reduction of debt ............ £ 
Amount of reserve or renewals fund ................ eee £ 


REVENUE ACCOUNT. 
CLASSIFICATION OF WORKING EXPENSE ACCOUNTS. 

Traffic Expenses. 

Account No. 1. Superintendence.— Charge to this account salary of 
traffic superintendent and assistants. 

2. Wayes of Motormen and Conductors.— Wages of motormen and con- 
ductors engaged in operation of cars. 

3. Wages of other Trafic Employés.—Wsges of depot clerks, traffic 
regulators, trolley turners, points boys, &c, 


4. Cleaning and Oil inꝗ Cars. Wages paid to car cleaners and oilers, and 
cost of all cleaning material, brooms, brushes, buckets, chamois skins, 
dusters, mope, polisb, soap, sponges, waste, disinfectants, water, oil, 
grease, &c. : 

5. Cleaning, Salting and Sanding Track.— Wages of men employed in 
cleaning, salting and sanding track, cost of tools for cleaning track, salt 
and sand. 

6, Fuel, Power, Light und Water for Depots. Cost of fuel for depot offices, 
cust of lighting depots and water, other than water for cleaning cars. 

4. Ticket Check.—Cost of tickets, conductors’ punches, wages of ticket 
inspectors, clerks in punch and ticket office, and deduct the receipts from 
advertisements on back of tickets. 

8. Uniforms and Badges. Cost of uniforms and badges supplied to 
traffic staff. 

9. Miscellancous.—Cost of Inland Revenue and police licences for cars. 


General Expenses. 

Account No. 10. Salaries of General Officers and Staff.—Charge to this 
account salaries of general manager, accountant, auditors and all officers 
and clerks not engaged exclusively in any one department. 

11. Store Expenses.—All salaries and expenses in connection with store 
room, including wages of vanmen conveying supplies from general store to 
depots and collecting scrap. 

12. Rents.— Rental of head offices, sub-offices and way leaves. 

13. Rates and Taxes, —All local rates and taxes, including municipal 
rates, police ratee, poor and school rates, &c., on the annual value of the 
tramways undertaking. 

14. Printing and Stationery. —Allexpenditure for printing and stationery 
supplies. The cost of tickets should be charged to Account No. 7. 

15. Fuel, Light and Water for Offices.— Cost of coal and other fuel for 
head office and sub-offices, also cost of electric light, gas and water for same, 

16, Law Charges.—All legal expenses except those incurred in connection 
with damage claims. 

17. Accident Insurances and Compensations.— Annual premium on third 
party and employera’ liability policies, or if claims are settled by the depart- 
ment the amount of claims paid and the legal expenses connected therewith. 

18. Fire und other Insurances,.— Annual fire, boiler and other insurance 
premiums. 

19. Miscelluncous. Any other sundry expenses not included in auy of 
the foregoing accounts, including repairs to office furniture. 


General Repairs and Maintenance. 
Account No. 20. Permanent Way.— Charge to this account all expendi- 
ture for repair and maintenance of track and roadway, of tracks in yards, 
depote and other buildings, including wages, material, tools, fuel, light, 
water, freight, cartage and o:her expenses in connection with this work. 
The cost of preparing rails for repair of bonding and of removing and 
re-laying paving, &c., for repair of electrical equipment of line ehould be 
charged to Account No. 21. "The expenses of the permanent way yard, in- 
cluding wages of yardmen, would be distributed over the accounts benefited. 
21. Electrical Equipment of Line.—All expenditure for repair of over- 
head, conduit, or surface contact electric line, including wages, material 
and tools employed or used in taking up, re-setting and re-painting poles, 
taking down trolley, feed, guard and supplementary wires and subatituting 
new, repairing rail bonding, removing and re-laying pavirg for repairs of 
the electric line, repairs to ducts and cables, section boxes, &c. The cost of 
repairs of electric line in yards and depota should be charged to this account. 


22. Buildings and Fixtures, —All expenditure for repair of buildings aud 
fixtures used in connection with the operation of the tramways, includiog 
wages, material, tools, freight, cartage of materials and all other expenses 
connected with this work. The term Buildings and Fixtures” includes 
workshops, office buildings, waiting rooms, car sheda, stables, stores, &c., 
and all fixtures, including gas pipee, water pipes, drains, heating apparatus, 
lighting fittings. The cost of repair of power station and sub-station 
buildings should Le charged to Account No. 55. The cost of repair of 
tracks in yards, car sheds and other buildings shoul! be charged to Account 
No. 20. The cost of repairs of electric lines in yards, car sheds and other 
buildings should be charged to Account No. 21. 

23. Workshop Tools and Sundry Plant.—Charge to this account ali 
expenditure for repair of workshop tools, machinery and appliances, such 
as engines, boilere, shafting, motora, &c. Hand tools of tradesmen should 
be charged to the account benetited by their use. 

24. Cars (including Electrical. Equipment of Cars).—Charge to this 
account all expenditure for repair of cara, and electrical equipment of same, 
including wages, ma: erial, tools, freight, cartage of material and all other 
expenses connected with this work. The term cars includes car bodies, 
trucks, motors and controllers, and all fixtures or appliances ineide of or 
attached te these parte. The cost of incandescent lamps, bell cord, trolley 
rope, commutator brushes, tools for motormen, &c., should be charged to 
this account. 

25. Other Rolling Stock. —Chare to this account all expenditure for repair 
of sundry vehicles, including water cars or carte, sand and salt cars or 
carts, store carts, snow ploughe, sweepera, lorries, vans, broughams, &c., 
including wages, material, tools, freight, cartage of material and all other 
expenses connected with this work. All vehicles used exclusively for work 
included under any of the foregoing accounts should be charged directly 
to the accounts benefited. 


— 2 — . nnd RA 


* These items only apply to systems having u separate tramway power 
station, 
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26. Miscelluncous Equipment.—Charge to this account all expenditure 
for repair of harness and cost of replacing horses, not otherwise directly 
charged. 

Power Expenses. 

Account No. 27,—Charge to this account cost of power at a price per 
unit, or 

*27. Salaries and Wuges.— Charge to this account proportion of chief engi- 
neer's sslary, and all wages in the power station and sub-stations, except 
wages of men engaged in repairing plant. This account should include 
wages to the following employés :—Superintendent of station, engineers, 
greasera, feed-pump attendants, stokers, coal and ash attendants, electrical 
engineers, switchboard attendants, motor attendants, basement attendants, 
cranemen, cleaners, boiler fitters, clerks and storemen, watchmen, sub- 
station attendants, sub-station improvere, sub-station cleaners. 

*28. Fucl.— All expenditure for coal or other fuel used at the power 
station, including freight, cartage and removal of ashes. 

*29. Water.— Cost of water for boilera and condensers. 

*30. Oil and Waste.—All expenditure for lubrication of power plant and 
sub-station plant, including oil, grease, waste, rags, &c. 

81. Miscellaneous Supplies.—All sundry expenditure in the operation 
of the power station and sub-stations not detailed under the foregoing 
accounts. Material used in repairs should not be charged to this account. 
The following is a list of some of the items chargeable to th's account: 
Globe metal polish, emery and glass paper, brushes and mops, oil cans aud 
spoute, soaps and sodas, tallow, turpentine, graphite, aternoline grease, 
pumice stone, ground black lead, bath bricks, chalk, squeegees, toilet rolls, 
twines. 

*82, Repairs to Steam Plant.— All expenditure for wages, material, tools, 
freight, cartage of material, and all other expenses in connection with 
repair of steam plant, including engines and engine parts, appliances, and 
fixtures, belts, b:lt tighteners and fixtures, receivers, lubricators and oiling 
devices, boilers, furnaces, economisers, pumps, feed-water heaters, tanks, 
condensers, coal and ash conveyere, mechanical stokers, and other boiler 
room appliances, piping and steam fitting, including valves, separators, 
water connections and water meters. 

*83. Repeirs to Electrical Plant.—All expenditure for wages, material, 
tools, freight, cat tage of material, and other expenses in connection with 
repair of electrical plan-, including generators, switchboards, cable and 
feeder terminals, storage batteries, transformers, rotaries, boostera, rheo- 
state, circuit breakers, ammeters and other electrical equipment. Com- 
mutator brushes for generators should be charged to Account No. 31. 

84. Repairs to Ducts, Cables, dc. —All expenditure for wages, material, 
tools, freight, cartage of material, and other expenses in connection with 
repair of ducts for cables, manholes, cables and other electrical plant, 
which expense, when the power is purchased, is included in the price of 
the current. 

*35. All expenditure for repair of power station and sub-stations build. 
ing’, including wages, material, tools, freight, cartage of materials and 
all other expenses connected with this work. 


— 


CAPITAL ACCOUNT. 
CLASSIFICATION OF CAPITAL ACCOUNTS. 


Expenditure. 

Permanent Way.— Charge to this account all expenditure for track and 
roadway construction, including labour, materials, tools, freight, cartage, 
cost of grading, excavating, track laying, ties, yokes, slot rails, sewer man- 
hole frames and covers, raile, rail fastenings, welded joints, special work 
(including crossings, crossovers, curves, frogs, guard rails, switches), con- 
crete, paving, oil-, pitch, gravel, chipe, asphalte, bitumen, drain boxes, 
sewer boxes, F.C. traps, gratings, cast-iron pipes, F.C. pipes, iron paving 
blocks, bricks, bolts and nuts, coal, cement, dog spikes, road metal, sand, 

pelier, F.C. syphoas, lifting wood, fences, bridges, culverts, trestles, sub- 

ways, tunnels, &c., engmeering and superintendence, wages of clerks, 
timekeepers, watchmen, light and water, street improvements, and otber 
expenses nO; detailed above. The cost of tracks in car depots and other 
buildings snould be charged to this account. The cost of preparing rails 
for bonding should be charged to Electrical Equipment of Line Account. 

Electrical Equipment of Line.— Al expenditure for electrical equipment 
of line, including labour, materials, toola, freight, cartage, coat of preparing 
rails for bondiog, rail bonds, *ducts, *manholes, poles, rosettes, *cables, 
guard wire, span wire, strain wire, supplementary wire, trolley wire, 
*ground feeders, underground feeders, pole fixtures, overhead appliances, 
conduit appliances, surface contact appliances, engineering and superinten- 
dence, wages of clerks and timekeepers, and other expenses not detailed 
above. 

Land.—Cost of ground purchased for workshops, car sheds, offices and 
other buildiogs used in operation of line. Ground purchased to form 
tramway track should be charged to Permanent Way Account. 

Buildings and Fixtures. —All expenditure for buildings and fixtures 
includiug labour, materials, tools, freight, cartage and all other expenses 
incidental to the work. Buildings and Fixtures" includes car sheds, 
*power station, *sub-stations, workshops, stores, stables, offices, waiting 
rooms, &c. 

Power Station and Sub-station Plant. —All expenditure for steam aud 
electi ical equipment of power station and sub-stations, including founda- 
tions for equidment. The cost of buildings used for power station and 
aub-starions st ould be charged to buildings an ìl fixtures ac.ount. 

1 These items only apply to systems having a separate tramway power 
station. 
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Workshop Tools and Sundry Plant.— All expenditure for shop tools and 
workshop machinery, car-shed tools, granary machinery, permanent- way 
plant, sand-drying plant and other appliances, including foundations 
for same. 

Cars (including Electrical Equipment of Cars).—All expenditure in the 
construction of cars from the operation of which revenue is derived. The 
term “car” includes the car body, truck, motors and controllers, and all 
fixtures or appliances inside of or attached to these parts. 

Other Rolling Stock.—Cost of sundry vehicles, including water cars or 
carts, sand and talt cara or carts, store cara, snow ploughs, sweepers, 
lorries, vans, brougbams, &c. 

Miscellaneous Equipment.— Cost of horees, harness, uniforms, cash 
boxes, ticket boxes, bell punches. &c. 

Office Furniture. Cost of furniture for head office, sub- offices, &c. 

Parliamentary Expenses.— Costs of Acta of Parliament promoted by the 
Corporation for tramway purposes. 

Preliminary Expenses. — All preliminary organising expenses not charge- 
able under any of the foregoing accounts. 


Income. 


Credit all loans raised or repaid, also amount provided for redemption of 
loans, a3 well as any contribution by revenue to capital expenditure. 


— — o —— 


STEAM TURBINE GENERATORS.* 


BY B. A. BEHREND. 


Electric generators for direct connection to steam turbines are 
characterised by a number of revolutions per minute, several times 
as great as the speed of reciprocating engines. 

The mechanical requirements impress their stamp upon the elec- 
trical design of steam turbine generators, and it is to them that atten- 
tion will have to be given in the future. We have assumed that the 
generators are alternating-current generators, although many of the 
principles here discussed apply also to direct-current machines. 
The peripheral speed of the rotating element must be made high for 
a satisfactory electrical design. It is limited by the strength of the 
materials used and by the mechanical construction adopted. 

The principles which determine the design of alternating-current 
generators of the slow-speed type are essentially the same in kind, 
though not in degree, as those underlying the design of turbine 
generators. We distinguish between the main characteristics—viz., 
the regulation and the thermal conditions, as produced by the losses 
in the machine, and finally the ventilation and windage. The high 
peripheral speed leads to pole-pitches of 50in. and 60in. on large 
25-cycle generators, and to 20in. and 30in. on 60-cycle generators. 
To take care of the great armature reaction thus produced, the air- 
gap of the turbine generators must be made considerably larger 
than on slow-speed machines. The 8,500kw. generator at the 


Weight in Pounds, 


75) 1,009 
Revolutions per Minute. 
CURVE SHOWING COMPARATIVE WEIGHTS Oz 1,000Kw. THREE-PHASE 


25-CycLE GENERATORS AT DIFFERENT SPEEDS 


1,25) 


World’s Fair, running at 75 revs. per min., has an air-gap of Qon. 
whereas a 8,900kw. generator running at 750 revs. per min. for p 
same regulation has an air-gap of nearly 2in. As in the case 0 
slow-speed generators, the regulation curves for zero power-factor 
should be carefully calculated, and from them the regulation curves 
for higher power-factors should be deduced. “ht 
While the core and copper losses of turbine generators are sights 
smaller than those of the slow-speed type, yet it is far more diffic 
to get rid of the heat produced by them on account of the = 
siderably smaller radiating surfaces of the turbine generators. Le 
densities in the iron and copper are necessary, and the most care 
ventilation of the core and of the field winding becomes essential. 
To this point a great deal of care must be devoted. high 
To reduce the loss produced by windage or air friction at the Jh 
speeds, the rotating element should preferably be in shape 9 i 
perfect cylinder. In one of the most modern high-speed pie 
of the revolving-field type the plane of the field coils is Ne, 
radial, so that the centrifugal force acts normal to the surface 15 
flat copper strip. The field coils, being embedded in slots. Ae 


* Abstracted from the Electrical Review of New York. 
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secured against shifting sideways. They are retained in the slots 
by bronze wedges. The ordinary construction of field magnets is 
not well adapted to high-speed work as, on account of the plane of 
the coils and the direction of the centrifugal force not falling 
together, the centrifugal force has an unbalanced component normal 
to the plane ot the coils which is liable to break the coil or make 
its turns slide over the poles. 

It is interesting to compare the weights of alternating-current 
generators for the same output at different speeds. At first sight it 
would seem as though the weight of the machine decreased in pro- 
portion with the increase in speed. All engineering problems, how- 
ever, are problems of maximum and minimum, and hence it may 
be expected, a priori, that there must be a speed at which the weight 
of the generator is a minimum i. e., above and below this speed the 
weight increases. The curve on page 950 shows the weights 
of a 1,000kw. 25-cycle generator at different speeds, indicating that 
the weight of a machine of this capacity is a minimum at 750 revs. 
per min. and that a 1,000kw. generator at 1,500 revs. per min. 
weighs as much asa 1,000kw. generator at 250 revs. per min., a fact 
which is certainly most interesting. Increased speed, then, may 
mean inereased weight, and, as increased speed also involves greater 
care and better material, increased speed may often mean greatly 
increased cost. 


CONTEMPORARY ELECTRICAL SOIENGE. 
[Compiled by E. E. FOURNIER D'ALBK.] 


Imie Mohilities.—F. Kohlrausch and E. Griineisen have 
examined the conductivities of aqueous solutions of electro- 
lytes with a number of divalent ions, such as Ba, Sr, Ca, Mg, 
Zn, Cd, Cu, Pb, in the form of sulphates, nitrates and chlorides, 
They find considerable difficulty in deriving the conductivity 
trom the ionic mobilities. To obtain the conductivity at infi- 
nite dilution by extrapolation is more difficult than it is in the 
ease of monovalent ions, since the rise is from two to five times 
asgreat. The difficulty, which can be more or less surmounted 
when at least one of the ions is monovalent, becomes insuper- 
able when they are divalent. The supposition that an ion has 
always the same mobility at a very high dilution is conditioned 
by the water taking no part in the conduction. This is no 
doubt true at infinite dilution, but there is no knowing up to 
what dilution the influence of the water continues to be felt. 
Hydrolysis is more likely in the case of divalent ions than in 
the case of monovalent ions. A fraction of 1 per cent. in the 
way of hydrolysis would account for the discrepancies found 


in magnesium sulphide. 
[KonrnauscH and GRÜNEISEN, Sitzungsberichte der Preussischen Akademie 
der Wissenschaften, July 28, 1904.] 


Magnetic Change of Length in Heusler’s Alloy. — L. Austin has 
investigated the behaviour of Heusler's alloy of manganese, 
copper and aluminium in a magnetic field, in order to shed 
further light upon the magnetic properties of that curious 
alloy of non-magnetic metals. He found an extension on mag- 
netisation in two different specimens, the extension being 
nearly proportional to the magnetisation. The curve of exten- 
sion is similar in shape to the curve of magnetisation, but it 
rises more slowly. The greatest extension observed was 
11 x 10°‘ of the length in a field of 400 units, or about one- 
third the maximum extension of soft iron. A novel observa. 
tion made was that in strong fields there is a contraction, 
which, however, takes time to develop. An accurate deter- 
mination of the contraction could not be made as it was 
partly compensated by thermal expansion. But it appears to 
be proportional to the square of the field intensity. The con- 
traction is so large that 1f it went on for several days it would 
produce a shortening of the rod. This would correspond to 
the immediate shortening of iron rods in strong fields, but the 
author has not yet succeeded in obtaining a final value. 


. AUSTIN, Verhandlungen der Deutchen Physikalischen Gesellschaft, 
VI., No. 14, 1904.] 
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Tonisation of Röntgen Runs. — R. K. McClung draws attention 
to the fact that the ionisation of hydrogen by Röntgen rays 
shows very different values as determined by different authors. 
He undertook some experiments to test whether these dis- 
crepancies are due, as Thomson suggested, to the different 
hardnesses of the rays employed by varions experimenters, 
and found that this is so. The method employed was a 
differential one, the ionisation of hydrogen, which showed the 


greatest discrepancies, being compared with that of air, which 
showed the least. Several experiments were made with Cox’s 
automatic regulating bulb, and extremely constant results were 
obtained. The pressure of the hydrogen giving the same 
ionisation was 0:116 times that of air. But though the results 
agreed very well among themselves, the ratio differed very 
considerably from any of the numbers obtained by the previous 
observers. Substituting other bulbs gave quite different results. 
In some instances the results obtained at different times from 
the same bulb varied among themselves, and the above ratio 
varied from 0:084 down to 0:052. The author next endeavoured 
to measure the hardnessof therays. In parallel with the Röntgen- 
ray bulb was placed an alternate spark-gap. Whena balance was 
being obtained, the length of this tpark-gap was adjusted at 
the same time so that the discharge would pass across this air 
space just about as easily as through the bulb. The sparking 
distance was the distance between two brass spheres. The 
length of this alternative spark-gap depends upon the pressure 
in the bulb, and the hardness of the rays also depends upon this 
pressure. Although the relation between this alternative 
sparking distance and the hardness of the rays is not a very 
definite one, yet the greater this sparking distance the harder 
are the rays, and the length of the spark-gap therefore gives 
some indication of the hardness of the rays. The experi 
ments showed that the relative ionisation in air and hydrogen 
depended in a very definite manner upon the hardness of the 
rays. The ratio of the total ionisation in oxygen and sulphur 
dioxide to that in air tended to become more nearly equal to 
the ratio of the densities of the gases as the rays became 
harder; while in the comparison of hydrogen and carbon 
dioxide with air, the variation of the ratio for the relative 
ionisation was in the opposite direction. In all cases, the 
general tendency appeared to be for the ionisation in the 
denser gas to become more nearly equal to that in the less 


dense gas as the rays became more penetrating. 
[R. K. McCune, Philosophical Magazine, September, 1904.] 


Momentum in the Electric Field.—J. J. Thomson discusses 
some applications of the principle that momentum as well as 
energy is distributed throughout the electromagnetic field, and 
that changes in the momenta of magnets, of circuits conveying 
electrical currents, and other material systems in that field are 
accompanied by equal and opposite changes in the momentum 
of the field itself. Thus the system, consisting of the field and 
the material systems in it, form a self-contained system the 
momentum of which remains constant in maguitude and 
direction. If we take the view that the effects in the electro- 
magnetic field are to be explained on dynamical principles by 
the agency of a medium filling the field, the conception of 
momentum in this medium is as essential and fundamental as 
tbat of energy. The method is based upon the principle that 
in the electromagnetic field there is at any point an amount of 
momentum per unit volume equal to DD sin 0, where H is 
the magnetic force at the point, D the electric polarisation or 
“displacement,” » the magnetic permeability of the medium, and 
0 the angle between the directions of H and D. The momentum 
is at right angles to both H and D, The author gives, by an 
application of the principle, an elegant calculation of the force 
acting on a charged point moving in à magnetic field. He 
also deals with the pressure of radiation on the same plan, 
and extends it to cover the case of refraction. Radiation will 
give rise to pressure when it is refracted, for the momentum 
in the medium being in the direction of propagation, when the 
latter is changed the momentum in the medium is changed 
also, and, therefore, by the principle of the conservation of 
momentum the refracting substance must suffer a change in 
momentum. Thus, suppose a beam of light is travelling along 
a covered path ina refracting medium ; then, if ds is an element 
of the path, do the angle between the direction of the beam 
at the beginning and end of the element, the direction of 
momentum is changed by $0 in passing along ds. Thus, if M 
is the momentum per unit volume in the beam, an amount of 
momentum V M30 at right angles to the path of the light must 
be communicated to the medium per unit time ; thus the force 
per unit volume at right angles to the light will be VM9$0/6s 
or E/p, where p is the radius of curvature of the beam. 

(J. J. THosson, Philosophical Maga:ine, September, 1904.] 
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ELECTRICITY IN BUILDING OPERATIONS. 


It is, perhaps, no exaggeration to say that wherever 4 
builling of any magnitude is being erected within a con 
venient distance of electricity supply mains, the use of steam 
as a source of power is nothing less than a waste of money 
and time. The days of steam engines in such circumstance 
are assuredly numbered, and it only remains for builders to be 
convinced that enormous economies are to be effected by the 
adoption of electric driving. A remarkably fine object, lessen 
is that presented by the new Home Office buildings now in 
course of erection at the corner of Parliament-street an 
Bridge-street, Westminster. No fewer than 17 million bricks 
have already been used, and it is estimated that another eight 
millions will still be necessary before the work is completed. 
In addition, there will be 2,000 tons of steel work and 250,000 
cubic ft. of Portland stone. All this material has to be brought 


to the site, lifted from vehicles, and deposited on the spot 


where it is required. The greater part of it has, however 
already been delivered and fixed in position, as may be seen 
from a casual inspection of the edifice in its existing c 
dition. When electrical driving for cranes and mortar pa" 
was first suggested to them, the contractors were reluctant to 
abandon steam, but, once having become converted, they ar 
now as enthusiastic in favour of electricity 48 they i 
previously doubtful of its suitability. Their change 
attitude is due, to a certain extent, to the reduction wh! 

has taken place in the quarterly returns of working ex pense. 
This reduction is undoubtedly very substantial, as we e 
show presently, but there are also other advantages Whit 
cannot be stated in quite so bald and convincing à manner 
Superior convenience, cleanliness and many other points a 
obvious advantages which tend toward economy an 
efficiency, but the saving which they effect cannot " 
expressed exactly in pounds, shillings and pence. A He 
instance may be taken as a illustration. In the case 0 
crane raising a large block of stone weighing, say, à gi > 
of tons, and placing it in position before the mason for 1 
much depends on the speed with which it can be b ar 
on precisely the right spot without subsequent eet 
As far as actual speed of lifting is concern 


THE ELECTRICIAN, SEPTEMBER 30, 1904. 


953 


little to choose between steam and electricity, but when 
it comes to delicate adjustments of the order of half 
an inch, then the electric crane is greatly superior to one 
driven by steam. No matter how expert the driver may be, 
he is almost sure to admit too much steam to the cylinder, 
which will raise the stone with a jerk and probably carry it 
through much too great a distance. With the electric crane, 
on the other hand, it is a comparatively simple matter to effect 
adjustments of this kind with the greatest nicety, and thus 
time and money are economised. Similar arguments apply 
equally to slewing and raising the jib, the latter often causing 
considerable trouble in windy weather. 

As may be seen from the illustrated article which appears in 
another column of this issue, the motors driving the mortar 
pans are situated in small houses adjacent to the pans them- 
selves ; it is probably due to this fact that so little trouble is 
experienced from dust. In the case of the cranes there is little 
to fear from this cause since they are fixed far above their 
work, and, as with the mortar pans, the motors are protected 
hy the crane shelters. 

By a fortunate coincidence there happen to be steam and 
electric mortar pans doing identically the same work at the 
Home Office buildings in Westminster, so that an unusually 
accurate comparison of working costs can be made. On the 
basis of a week, consisting of 50 working hours, it is found that 
the steam-driven pan costs £2 for coal-and £2 for labour, whereas 
the total costs in connection with the electrically-driven pan does 
not exceed 25s. under the worst conditions. This is accounted 
for partly by the fact that the motor requires absolutely no 
attention whatever, while there must be at least one man in 
constant attendance at the steam engine, and partly by the 
difference in cost between coal and electrical energy. There is 
no fear of fuel or water giving out; there is no getting steam 
up in the morning, no banking of fires during the dinner 
hour, and no cleaning down after work is finished at night. 
With cranes, the main advantage is the possibility of delicate 
adjustment, already referred to, and the consequent saving of 
time and labour ; but there is still a great saving in the actual 
driving costs, although this is not quite so marked as in the 
case of the mortar pans, owing to the fact that every crane, 
whether steam or electric, must have the entire attention of 
a driver. However, with electric cranes there is no steam to 
raise and no blowing-off to do, the saving of time thus effecting 
an economy of about 10s. per week, while energy costs only 
14s. per week, as compared with £1 for coal. On the whole, 
it is computed that the adoption of electricity in the erection 
of this building has resulted in a saving of from £10 to £12 
per week in working expenses, without taking account of the 
effect it has had in accelerating the completion of the work, 


OBITUARY. 


CHARLES EDMUND WEBBER. 


It is with deep regret that we announce the death of Major- 
Gen. C. E. Webber, C. B., in his 66th year. He was active and 
energetic to the last, for he attended the meeting of the Dritish 
Association at Cambridge last month, and took a prominent 
part in the discussion in Section G (Engineering). He was 
born in Dublin, and was a true Irishman, possessing in a high 
degree the attributes of the Kelt—brave to a fault, combative 
in everything, a splendid supporter, and a very dangerous oppo- 
nent. He loved to be on the opposition side. When he saw 
a head exposed, he, like a true Kelt, loved to hit it, and he 
was always “agin the Government " of every kind. He was 
educated at the Woolwich Academy; distinguished himself there 


very well, and gained his commission in the Royal Engineers 
in 1855. In India, Major-Gen. Webber served actively through- 
out the Mutiny, and subsequently was attached to the head- 
quarters of the Prussian army throughout the Austro-Prussian 
war of 1866. He was present at the siege of Chandaree, the siege 
and storming of Jhansi, the battle of Betwa and the action at 
Koonch. He also took part in the operations before and the 
capture of Calpee and Gwalior, as well as the operations in 
Central India against Man Singh, Roop Singh and Feroge 
Shah. During the campaign he was mentioned in despatches, 
and afterwards received the medal and clasp. In 1879 ho 
accompanied Lord Wolseley (then Sir Garnet Wolseley) to 
South Africa as assistant adjutant and quartermaster-general, 
and took part in the Zulu campaign and also in the operations 
against Sekukuni in the Transvaal, being again mentioned in 
despatches and receiving the medal with clasp. In the Egyptian 
expedition of 1882 Major-Gen. Webber held a similar position 
—namely, that of assistant adjutant and quartermaster- 
general at headquarters, and was in charge of the telegraph 
lines. He was present at the battle of Tel-el-Kebir, and was 
again mentioned in despatches, receiving the medal with clasp 
and the bronze star. At the same time he was made a C.B., 
and was decorated with the Third Class of the Medjidich. He 
was up the Nile again in 1884-5 with the Soudan expedition, 
and added a clasp to his Egyptian medal. ‘This brought 
his active military career to an end. He retired in July, 
1885, with the honorary rank of major-general. Between 
1861 and 1866 he was an assistant professor in sur- 
veying and topography at the R.M.A., Woolwich, and in 
1867 (as a captain) he was attached to the British Com- 
mission at the International Universal Exhibition at Paris, 
superintended the erection of all the buildings undertaken by 
the Commission, and was in charge of the experiments in heat- 
ing and lighting carried on in the English test house. In 1870 
he was placed upon the Engineering Staff of the Post Office in 
command of the 22nd and 34th companies of Royal Engineers 
for service in the Postal Telegraph Department; appointed a 
divisional engineer, first of the Eastern and afterwards of the 
Southern Division of the Postal Telegraphs. During the early 
years of the development of this great service he was connected 
with the extension of the system in various parts of Great 
Britain, and during that time, up till 1879, while carrying on 
the duties of construction and maintenance of telegraphs, as an 
officer of the Postal Telegraph Department, was instrumental 
in training in all branches of telegraphy over 300 officers, non- 
commissioned officers and soldiers of the Royal Engineers, 
whose services have since been of value in several military 
operations. In 1870 and 1871 he and Col. Bolton originated 
and founded the Society of Electrical Engineers, of which he has 
since been either the treasurer or a member of Council, and in 
1882 he was elected the president of the year. 

In 1878 (when a major) Major-Gen. Webber was appointed 
a member of the British jury for telegraph apparatus at 
the International Exhibition at Paris. In 1881 he was 
appointed by Her Majesty's Government one of the British 
Commissioners for the Electrical] Exhibition at Paris, and 
was also one of the members of the International Electric 
Congress held the same year in Paris. In reward for these 
services the 3rd Class of the Legion of Honour was conferred 
on him by the French Government in common with the other 
Commissioners, but as a military officer he was not allowed to 
receive it. He was also a member of the General Council and 
of the jury for the electrical exhibition at the Crystal Palace 
in 1882, and was a member of the electrical jury at the Health 
Exhibition in 1884. Major-Gen. Webber was charged with 
experiments in connection with prizes offered by the Society 
of Arts in 1873 for inventions in apparatus for heating and 
the utilisation of fuel, and has thrice sat as a member of 
council of that society. 

He was the author of several Papers in the Journal of the 
Society of Telegraph Engineers and Electricians and on many 
military subjects. He was the first of our military engineers, 
after completing his army service to be elected a corporate 
member of the Institution of Civil Engineers. He took a 
very active part in developing the telephone system in this 
eountry, but he was unfortunately on the wrong side. He 
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was first managing engineer and director, and afterwards con- | at a speed, that is to say, which varies as S’Rs?. It follows, 


sulting electrical adviser, of the Anglo-American Brush Electric 
Light Corpn. from November, 1885, to July, 1889; was 
deputy chairman and consulting engineer of the Chelsea 
Electricity Supply Co. (Ltd.); was chief engineer of the City 
of London Electric Lighting Co. ; and was an original member 
of tho Société Internationale des Electriciens. 

He will be remembered principally for the part he took in 
originating and managing the Institution of Electrical Engi- 
neers. He was a very constant attendant, especially at the 
Council meetings, and took an extraordinary personal interest 
in the policy and action of that body. His restlessness in 
the internal changes of the administration of the Institution 
was the marvel of all his friends. No discussion could deter 
him from interfering when he thought things were going 
wrong, nor could he himself be prevented from doing that 
which appeared clearly wrong to others. He made his own 
line, fought persistently along it, and never said “ dic." 

His presence will be very much missed at many social as 
well as professional gatherings. It is, indeed, in the social 
world that he shone, for his manner was charming, his con- 
versation entertaining, and his expressed views refreshing and 
instructive —W.H.P. 


NIELS RYBERG FINSEN. 


Owing to the inestimable benefits which his brilliant dis- 
coveries have conferred upon mankind, Prof. Finsen is to-day 
mourned by every civilised country. Born in 1860 in the 
Faroé Islands, he was attacked by a complication of incurable 
diseases in early youth, and his life has since been one long 
period of suffering. He gained his doctor’s degree in 1890 at 
Copenhagen University, and subsequently became a lecturer 
in anatomy there. In 1893 he put forward the red light treat- 
ment for smallpox, in which only red rays are permitted to fall 
on the skin of the patient. This prevents scarring and the 
occurrence of the secondary fever. Many royal personages were 
counted among his friends, and it will be remembered that the 
first Finsen lamp for lupus used in this country was presented 
by Queen Alexandra to the London Hospital. Finsen spent 
most of his time in the laboratory, leaving assistants to 
carry his ideas into practice ; he was an incessant worker and 
retained his faculties to the last. The actual cause of his death, 
as revealed by the post-mortem examination, was calcination of 
the pericardium, probably caused by arthritic fever. King 
Edward has sent an autograph letter to Mrs. Finsen through 
Sir William Goschen, the British Minister in Copenhagen, 
expressing his sincere condolence with her in her bereavement. 


THE DUPLEX BALANCING OF TELEGRAPH CABLES. 
BY W. GAYE. 
(Continued from page 907.) 

Meanwhile, it would seem not improbable that a careful 
study of the conditions under which a working balance is at 
present obtained on various cables might be of some guidance 
with respect to the values of L. 

When in Fig. 1 v is short-circuited and therefore 20, but 
the capacity of the condenser is of the finite value s, the case 
is one, perhaps, of theoretical rather than practical interest, 
owing to a difficulty of conception as regards an entire absence 
of all ohmic resistance. Its investigation is, however, equally 
instructive. Putting S8 / RS =b, expansion and development 
of the fundamental formula (2) lead to 


„ J 25 (2% (25) | 
V-100[ « (=) Er +, UL te. || (2a) 
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according to the mode of expansion adopted. In calculation, 
(24) may be used when 2b is small and (2B) when its values 
are large. If, however, comparison is made with (1A) and 
(1B), it is at once evident that the potential in this instance 
falls from the value e—which, since no ohmic resistance is 
present, is instantaneously acquired at /—-0—in the same 
manner as it vose towards it when 7 was finite and s infinite, 


consequently, that the table of values given in that connection 
may be applied equally well in this. The potential value in 
percentages of e for any particular value of Rs?/28/ (i. e., 1/20) 
being ascertained by subtracting that opposite the same 
"lue for 1/2a in the table from 100. For example, if 
1/2b= 3:5, the potential valuc is 100—31:596, or 68:404. 
Curve 1 (Fig. 5) illustrates the fall in cases where Rs?/S 
—0:00031846, as, for instance, with the three cables, A, B 
and C, when s has the values respectively of 3:18464, 7774144 
and 0:265384. 

Curve 2 shows the fall when Rs?/S =0-001274—i.c, in the 
cases quoted, when s is doubled. Curve 3 shows the effect of 
inereasing s to 10s, and represents, of course, also the fall in 
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all other cases where Rs?/S =0:031846. Attention should be 
given to the fact that if s bears the same proportion to S as r 
when of finite value does to li, the fall of potential from the 
commencing value e is identical with that of the current from 
the commencing value e/r on that occasion: thus curve 1 in 

the last figure is the same as curve 2 in Fig. 3. 

At =æ the condenser has become fully charged, and the 
total quantity of electricity or charge that has been displaced 
from it into the cable is es units. Since we are dealing with a 
cable of infinite length, and as this amount becomes, therefore, 
distributed over an infinite area, the final potential at the 
beginning and elsewhere = 0. 
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When the key is depressed at ¢=0, and the displacing 
agency ¢ thereby applied, there is no resistance present, since 
that of the condenser 1)sp and that of the cable (R/Sp)! are 
both then alike of zero value. The speed with which the charge 
starts entering the cable — .“, the current—is consequently 
infinite. 

For the current we have fundamentally the expression 


o. 
at (800 
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but, the potential V having been already ascertained, there 
exists no necessity for the further development of this, since 
the current may be derived from the expression 


~ /S\ yS 
C-(uu) Vn, 


This, itis to be noted, is the current that would exist were 
the condenser short-circuited Jess an amount that depends upon 
its capacity. The use of this affords the curves in Fig. 6, 
which represent the current with respect to the time, the 
ordinates being percentages of es. 

Curve 2 illustrates cases where Rs?/S = 0:00081846 as— 
quoting the three examples employed before—when with 
cable A s=3°1846¢, with B 7: 74149, and with C 0:265384. 
Curves 3 and 4 show the result of increasing s to respectively 
2s and 10s, and the current in all other instances in which 
Rs?/S = =0°001274 and 0031846. Curve 1 is given for pur- 
pose of comparison, it is representative of the current when 
the condenser is short-circuited and its capacity therefore 
infinite. On comparing the areas enclosed by the different 
curves and the limiting ordinates it becomes apparent, as 
distinguished from the effect of the resistance r, how materially 
affected is the quantity of charge that has entered the cable in 
a given time, by the magnitude of the condenser's capacity. 
As the time increases the quantity begins rapidly to vary 
more and more closely with the capacity, ultimately—at = œ 
—doing so exactly. 

Passing on now to the more complicated problem of when, 
in Fig. 1, the capacity of the condenser s and the resistance r 
are both of finite value, putting, as before, R//r'S =a, and 


— — 


beyond it. An exceptionally simple case is when 224. Then, 
besides a considerable simplification of the first series, the 
second is replaced by the exponential formula and the expres- 


sion uu 
G) tats) +s 4G) + te ]- 9 


V=100{ 
With this limit in calculation may be very greatly extended. 
(3B) is of service when 2« is large. Its range of utility 
begins at the end of the curve when 2&— and extends 
backwards to a limit increasing as z is reduced. 
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(3c) operates only when z is over 9 or 10, and then, owing to 


St'#R=b, and also sR/rS=z, expansion and development of | its composition of two of rising and one of falling, powers of 


the fundamental ior ila (3) lead to 
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The cumbrous appearance of these expressions calls for some 
apology. (34) and (35) (probably, also (30), although the 
method has not made itself exactly apparent to the writer), 
admit of expression in a more simple form, since the co- 
efficients of the 2a/z and % terms (2 1), (21— (3211) + Lf, 
and (z 2), (2? — (4:/ 1) +3}, &c., are ascertained without much 


labour by the observance of a simple rule. Thus, call (2 - 1) 
or ( 2) =, Le- (32% 1) -1] or 2 — (4% 1) 43] = (2 
— (524,11) (3.4% 2) - 1j or (2- (627/11) + (4. 5¼ 2) - 41 =g» 
&c., then as the case may be 2 — 1 orz- 224; (2 2)2— 191; 
(2-2) 4-92 (2 — 2) — qi 9 and so on. 

(3A) will be noticed to be the difference between two series. 
Its range of applicaticn extends from the beginning of a curve 
when 2«-0, to some limiting value determined by one’s 
endurance as regards calculation. The labour this entails is 
disagreeable ; indeed: when z is less than 0:5 in value it is pro- 
hibitively 80. Beyond this, progress is more easy and though 
calculation up to this point becomes increasingly tedious as z 
rises we may, when it does not exceed 5 or 6, calculate the 
curve up to the maximum potential value reached ; at the 
smaller intermediate values we may even go some little distance 


t, we cannot obviously employ it at either the oii or end 


of the curve. It, au has a big range over the oo 
mediate part, which, moreover, increases as z rises, and is that 
of principal interest since it contains the maximum potential 
value reached. 

It is evident from these expressions (as also the fundamental 
3 itself) that, whatever the individual values of R, S, r and s, 
so long as those of Sr?/R and sR//S remain the same, the 
course followed by the potential with respect to the timo is 
unchanged. Thus, in the same manner as curve 1, Fig. 7, 
represents it in all cases where—the condenser being short- 
circuited and s infinite—S7?/R=0-00031846, so the others 
indicate it under the same circumstances, but with various 
finite values given to the condenser’s capacity. 

Curve 2 illustrates instances in which z or sR/rS=1, as, 
to quote three only, when employing cable A r=100w, 
$—23:18469, or with B 7241:137e, $— 7714144, or, again, 
with C r2 618:18v and sz 0:265384. 

The effects of using condensers of respectively double, four 
and ten times the capacity, and, consequently, raising z to the 
values 2, 4 and 10 are shown by curves 3, 4 and 5. On 
comparison of curve 1 with the others it is to be noticed that 
the potential starts in all cases to rise precisely as if the 
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condenser were short-circuited. Later on, however, and the 


Mr. James Dalrymple (accountant and cashier of the Glasgow 


earlier as its capacity is reduced, the condenser’s limiting | Corporation tramways department) explained that he had 
effect becomes more and more manifest until, à maximum | been in a minority of one in the committee with regard to 


having been reached, the values begin to fall. In the end—at 
{= co —a finite quantity of charge (es units) having become dis- 
tributed over an infinite length of cable, V= O in all cases, 
with the exception, of course, of curve 1. It will be remarked 
also that, while the maximum value is dependent upon the 
capacity of the condenser, the time at which this occurs is 
similarly controlled, being directly proportional to it. 

Some results produced by a variation of the resistance 7 
while s is constant are shown in Fig. 8. Curve 1 is illustrative 
of cases where Rs?/S = 0:0050954, but r is short-circuited and 
therefore -O. Curve 2 shows the effect when z has a value of 
20, as, for example, with cable A, if 5— 12 738149 and r = 200, 
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with B 5230:96569, r=8:227, or with C s=1:0615¢ and 
r=123°630. Curves 3, 4, 5 and 6 illustrate matters when r is 
increased to 2r, 5r, 10r and 20r, z becoming, consequently, 10, 
4, 2 and 1. The maxima and the times at which they occur 
are now observed to be determined by the value of tho 
resistance, the latter varying directly with it. 


(To be continued.) 


MUNICIPAL TRAMWAYS ASSOCIATION OF GREAT 
BRITAIN. 


The third aunual conference of this Association was held at 
Liverpool on Tuesday and Wednesday, under the presidency 
of Mr. C. R. Bellamy, the General Manager of the Liverpool 
Corporation Tramways. About 100 members assembled in the 
St. George's Hall, Liverpool, on Tuesday morning, and were 
welcomed by Sir Charles Petrie, chairman of the Liverpool 
Corporation Tramways committee. Mr. Bellamy’s presidential 
address was then reud by the honorary secretary, Mr. J. M. 
Mcklroy (General Manager of the Manchester Corporation 
Tramways). Mr. Bellamy stated that the membership of the 
Association now included 56 corporations and 71 tramway 
managers or their assistants—in fact, nearly all the municipal 
tramway undertakings of the United Kingdom were now 
represented. The greater part of the address was taken up 
with an earnest appeal for the better recognition of the neces- 
sity of real light railways for carrying agricultural merchandise. 
An abstract of the address appears elsewhere in this issue. 

A vote of thanks to the president for his address was 
enthusiastically accorded on the motion of Mr. John Young 
(General Manager of the Glasgow Corporation Tramways). 

A discussion was then opened on the standard form for 
municipal tramway accounts, prepared by a joint committee of 
the Institute of Municipal Treasurers and Accountants (Incor- 
porated) and the Municipal Tramways Association of Great 
Britain. It was explained that the report of the committee 
had been approved by the former institute, and that it was now 
before the Municipal Tramways Association for approval. The 
form will be found on p. 947 of this issue. 


some of the forms of account. Chief among these were the 
net revenue and appropriation account. He contended that 
the contributions to sinking fund and also contributions to 
renewal fund should be included on the debit side of the net 
revenue account; in fact, if he had his way, renewals should 
be a charge against gross revenuc. There was, he said, too 
much anxiety to make out an account that would compare with 
the balance-sheet of a tramway company which had no interest 
or sinking fund to pay. He also objected to reserve and 
renewal funds being united in one item, as reserve and renewal 
were quite distinct matters. He hoped, however, that every 
committee would adopt the general form for vheir accounts, 
although he would not have the audacity to place the renewal 
fund in the appropriation account at Glasgow. l 


The president (Mr. Bellamy) pointed out that, if Mr. 
Dalrymple’s suggestion were carried out, unfavourable com- 
parisons of the net revenue account would be made with 
company undertakings, and losses would be attributed to 
municipal tramways when no real losses existed. This view 
was adopted by othor speakers, one of whom expressed the 
opinion that the committee which had drafted the form of 
accounts could not presume to dictate what the various tram- 
ways committees should do with their balances. The old 
question as to whether the provision of a sinking fund did not 
exempt the undertaking from providing a renewal fund as well 
was also touched upon. A question how the item for adver- 
tising should be entered if an intermediate contractor was 
employed (as at Southport) raised some amusement, as Mr. 
Bellamy on the one hand and Mr. McElroy and Mr. Dalrymple 
on the other expressed opposite views with equal decisiveness. 
Finally, the form of accounts was adopted by the Association 
on the motion of Mr. McElroy, seconded by Mr. J. B. Hamil- 
ton (Leeds), the chairman stating, in answer to Mr. Mozley 
(Burnley) that the Association could not bind its members to 
employ this precise form, although it was hoped that they 
would. It was further decided that a copy of the form of 
accounts and of the resolution adopting them should be sent 
to the town clerk of every municipality having a tramway. 

Mr. Peter Fisher (General Manager of the Dundee city 
tramways) then presented a Paper on ** Economy in Consump- 
tion of Current," which was read by the hon. secretary. He 
had circulated a number of enquiries under this heading 
among other tramway managers, and his Paper was based on 
the replies received. . It is suggested that when current is 
purchased from another department three meters should be 
used in series, and the average of the readings taken ; if one 
meter varies 3 to 5 per cent. from the others it is taken out 
and recalibrated. Considerable difference of opinion existed 
as to cross-bonding the overhead work as an assistance to the 
maintenance of constant pressure. The answers received to 
the circular and the opinions expressed in the discussion may 
be summarised by saying that cross-bonding is desirable on 
hilly routes, at all events at the grades themselves, while 
the disadvantage is that both the up and down lines are 
put out of service over a half-mile section between feeder pillars 
if there is a short-circuit on either line. Glasgow is an instance 
where the overhead work is cross-bonded at one or more points 
in each section. After touching on the question of more rapid 
acceleration, the real point involved being apparently not quite 
appreciated by the author, the question of the training of 
motormen was dealt with. At Blackburn a bonus sytem has 
been introduced. An average of 1:87 B.T. units per car-mile 
has been taken as the basis of what should be the consumption, 
and, for every tenth of a B.T. unit below this figure, Is. 
per week is added to the wages of each motorman. This 
keeps the question of economy before the men. Car watt- 
meters have so far been used with little success in most. places, 
the prevalent opinion being that they are unreliable. Some dis 
cussion took place on the question of watering the rails to keep 
a clean surface ; while several managers were of opinion that 
this should be done soas to save power by having the best possible 
contact. between the wheels and the rails, others were not 1n 
favour of the practice on account of the depreciation of the 
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permanent way which it occasioned. Bogie-cars came in for 
some criticism. Mr. Fisher cited tests made with the two 
types on a line rising 225ft. in 1} miles, and found that the 
bogie-car required 40 per cent. more energy, while the respec- 
tive seating capacities were 51 and 59. It was pointed out 
in the discussion, however, that owing to the small extra 
seating capacity of the bogie-car in this case, the test could 
hardly be considered a fair one; but, on the whole, double- 
truck cars are falling into disfavour, and in some places they 
are being converted into single-truck cars. 

On the question of the use of wattmeters and the paying of 
bonuses to the motormen, Mr. A. E. Le Rossignol (Newcastle- 
on-Tyne) pointed out that wattmeters on cars did not record cor- 
rectly on account of the rapid variations of current at starting, 
and, moreover, it would not be feasible to pay bonuses to each 
man according to results, as the condition of the rails and the 
regularity of the voltage made considerable difference. Re- 
placing a small generator by a larger one would even make 
more difference than 0:1 B. T. U. in the consumption of current 
per car-mile, owing to the greater constancy of thevoltage. Other 
speakers doubted if the amount paid away in bonuses would 
not be greater than the value of the energy saved. Mr. C. J. 
Spencer (Bradford) was in favour of cross-bonding the over- 
head lines throughout, as there was a loss in running the 
motors at too low a pressure. Apart from the question of 
accuracy of car meters, it would be impossible to base a bonus 
system upon their readings, as the motormen were changed. 
Mr. A. S. Giles (Blackburn) explained that his bonus was paid to 
all drivers, the total units consumed being divided by the 
total car-mileage. He found that the curve fluctuated con- 
siderably with the weather. The variations of pressure 
which had been spoken of, were often due to the exten- 
sion of traffic after the lines had been built, and it was, in 
his opinion, a badly-managed generating station in which 
the voltage variation exceeded 4 or 5 per cent. On hilly 
routes, he fed both his trolley wires at each end of the half-mile 
sections. Councillor Spencer (Halifax) said that experiments 
had been made with regenerative control in his town, but it was 
too early to give any results. Councillor Travis (Southport) 
said that on his tramways it had been found that the power 
of the motors was too high for such flat country, and that they 
had lately tried with success disconnecting one of the motors 
on the parallel notches of the controller. Mr. W. H. Titteasor 
(Preston) thought that a reduction in the length of sections 
to less than half a mile was worthy of consideration, and 
that the section of copper in the feeders was too small in most 
systems. He said that the largest amount of energy was 
wasted in the brake blocks, and recommended the employment 
of a greater number of inspectors to keep watch on the motor- 
meu. Mr. Fisher having briefly replied, this closed the 
morning’s proceedings. 

The afternoon sitting was opened with a Paper by Mr. J. B. 
Hamilton, General Manager of the Leeds city tramways, 
which dealt with the arrangement of motormen’s and con- 
ductor's duties. Although not an engineering subject, as the 
questions discussed related chiefly to the hours of work and 
the arrangement of the shifts, some interesting points were 
raised. Twelve years ago (with horse traction) the wages of 
drivers and conductors in Leeds averaged 34d. and 3jd. per 
hour respectively for 82 hours per week; now the motormen get 
from 6d. to 7d. per hour and the conductors 5d. to 6d. per 
hour with a week of 60 hours, and, in addition, have uniform 
and waterproofs provided, and are granted a week's holiday 
every year with pay. The result is that a higher class of men 
are attracted. At Leeds all the routes converge to a central 
part of the city, and the difficulty of making the shifts of 
reasonable length and of allowing intervals for meals has 
been overcome in the following manner: — Mess- rooms, and 
smoking and reading rooms have been established at the 
central termini of the principal lines, and the men are relieved 
at these points, and join another car on the same route after an 
interval of 20 minutes or more. The standard of six 10-hour 
days a week for each man is aimed at, and the average time 
over which the 10-hour working day extends is only slightly 
over 11 hours. 


said that they could give the motormen continuous duties, and 
would not introduce VA turns, but the majority recognised 
that this was unavoidable owing to the increase necessary in 
the number of cars twice a day. In most cases, however, a 
longer interval than that adopted by Mr. Hamilton was allowed 
in the middle of the day. Mr. A. L. C. Fell (London County 
Council tramways) had to split the duties over 15 hours, the 
actual work on the car occupying 94 hours, and six days being 
worked a week. Mr. J. M. McElroy (Manchester) explained 
the system he employed. This works successfully, and has 
been held up by the men’s union as a pattern. In Manchester 
there are a certain number of all-day cars, running 18 hours. 
These are served in two nine-hour shifts, the afternoon man 
relieving the morning man for one journey (which occupies an 
hour or more). These men always work on the samo routes. 
There is then a second class of “ part-day " men, who have to 
come on in the morning and evening for the “rush” hours. 
The duties of these men rotate, and when vacancies occur on 
the all-day cars the part-day men are promoted to them. 

The greater part of Mr. A. L. C. Fell's Paper on “ Methods 
of Dealing with Mixed Systems of Traction" dealt with the 
problem which faces the tramway engineer and manager 
during the reconstruction of the line for electric traction. On 
the London County Council system (of which Mr. Fell is chief 
officer) the roads have been kept open for vehicular traffic in 
the majority of cases, and tho tramways have, with two excep- 
tions, been kept running on a temporary track at the side of 
the road. During the reconstruction period, horse, cable and 
electric traction were used simultaneously, although while the 
Brixton cable section itself was being converted this portion of 
the line had to be closed. It was not found feasible to haul 
the electric cars by cable over this section owing to their 
weight. After reconstruction, the receipts on the Brixton part 
of the route were doubled and the completion of thethrough 
route increased by 25 per cent. the receipts on the other portions 
of theelectrically-equipped linefrom Westminsterand Blackfriars 
to Brixton. The cost of combined horse and cable traction on 
this whole route had been 9:99d. per car-mile, * mixed " elec- 
tric, horse and cable traction 7:92d. and electric traction alone 
7d. per car-mile. Mr. Fell anticipates that this will be reduced 
to 6d. when the permanent generating station at Greenwich is 
opened. Some of the new F.C. C. electric lines will be on the 
trolley system, and no difficulty will be experienced in 
working these in conjunction with the present conduit 
system. Mr. Fell considers the latter system the ideal one 
for London, however. A shallow tunnel is being constructed 
between Southampton-street and the Victoria Embankment, 
and as it is only 13ft. high, single-decked cars with vestibules 
that can be opened or closed will be used, and will run 
through from one end of the system to the other. Those 
that do not run through the subway will be double-decked. 
Incidentally, Mr. Fell deplores the lack of uniformity in the 
so-called standard gauge. Those who desire to see to what 
extent traction can be “mixed” are advised to visit Paris 
where no less than 12 systems are in use. Answers by a 
number of Corporations to a circular containing queries with 
regard to mixed traction are summarised in a table appended 
to the Paper. | 

Mr. J. F. C. Snell (Sunderland), who was present together 
with Mr. V. McCowan (Belfast) as representatives of the 
Municipal Electrical Association, was called upon to open the 
discussion. He thought that, on the whole, closing the road 
for vehicular traffic during reconstruction was the best plan, 
and the work would then be finished quicker. He asked why 
a depth of only 13ft. had been adopted for the shallow tunnel, 
instead of 16ft. 6in. which would have enabled a double-deck 
car to pass through. Finally, he deplored the fact that a 
standard section of rail was only now introduced by the Engi- 
neering Standards Committee, when practically all the tram- 
ways had been built. Mr. E. Benedict (Secretary of the Tramways 
and Light Railways Association) wondered why the conduit 
system had been extended so far out of the centre of London 


| where the trolley system would have done equally well at a less 


cost, Mr.W.H. Tittensor (Preston) referred to recent experience 
of closing up a route altogether during reconstruction, and 


One or two speakers, including Mr. A. R. Fearnley (Sheffied) | thus compelling the regular customers to walk to and from their 
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work instead of driving; he would never do this again. Mr. 
Pitcairn (Manager of the Edinburgh cable tramways) confirmed 
Mr. Fell in the statement that it was impossible to keep a 
cable tramway going with a double line of track under con- 
struction beside it. He strongly objected to Mr. Fell’s 
estimate of 9:99d. per car-mile for the cost of mixed” horse 
and cable traction, and asked what the cost of the cable trac- 
tion alone had been.  9:99d. was, he said, preposterous. 
Mr. Fell, replying to the discussion, said that it was only 
advisable to close a route entirely if other accommodation 
could be found by passengers. The cost of a shallow tunnel 
for double-decked cars would have been prohibitive. Conduit 
lines had been adopted on all routes which would be suffi- 
ciently remunerative to permit it. In answer to Mr. Pitcairn, 
he regretted that he had not more detailed figures. 

The meeting then adjourned for the day. In the evening a 
splendid dinner was given to the Association by the Corpora- 
tion of Liverpool. Bailie Paton (Glasgow) proposed the toast 
of the Corporation of Liverpool, and Ald. F. Smith (to 
whom the Lord Mayoralty of Liverpool has been offered for 
the coming year) responded. 

On Wednesday a business meeting of the Association was 
first held. Mr. A. Baker (general manager of the Birmingham 
tramways) was elected President for the comivg year, and it 
was decided to hold the meeting in London early in July to 
give the members an opportunity of visiting the tramways 
exhibition at the same time. Mr. Baker then presented his 
revised report on the hours of labour and rates of pay of 
employés of various municipal tramway undertakings in the 
United Kingdom. 

A Paper by Mr. John Aldworth (general manager of the 
Nottingham Corporation tramways) was next read. This Paper 
dealt with the equipment and maintenance of cars, and covers 
a number of practical points: it will be found on another 
page of this issue. In the discussion Mr. F. Coutts (Ayr) pointed 
out that the glass window in the riser of one of the steps of a 
reversed stairway was often covered up if the car were crowded, 
and Mr. J. Gottschalk (Northampton) and one or two other 
members said that they had had trouble with folding steps. 
Some discussion took place with regard to wheels, Mr. A. E. 
Le Rossignol contending that the wear on steel tyres was due 
to bad adjustment of brakes, a point of view which was con- 
tested by Mr. Aldworth in his reply. The general opinion 
was apparently in favour of steel tyres as compared with 
chilled iron wheels. Mr. J.C. Spencer (Bradford) had foundjthat 
the former lasted 70,000 to 80,000 miles, as compared with 
15,000 to 20,000 in the latter case. Another speaker stated 
that he had required a guarantee with car wheels, and 
agreed to pay ls. per 1,000 miles over the guaranteed 
run, and deduct 1s. per 1,000 car-miles under. Several 
speakers alluded to trouble due to broken axles, and 
suggested that the axles should be made lin. larger than 
present practice and the keyways be cut shallower. 

referred solid wheels pressed on to the axles. Mr. 

. F. C. Snell thought it would be advisable to make the 
commutator and armature spiders in one, as the wires 
between the commutator and the armature windings often 
broke off. Mr. Spencer and Mr. Snell both agreed that the 
motors were frequently too small for the work, and Mr. T. B. Hol- 
liday (Brighton) thought that the motors ought to be designed 
for each particular system. There was a general agreement 
that to grind up the commutators with an emery wheel was 
preferable to turning them up in a lathe; only one speaker 
disagreed with this and he had not tried the emery wheel. 
Cut-outs on cars were condemned, fuses being considered 
preferable. Mr. Spencer had had trouble with the insula- 
tion of the trolley after wet weather, and now tested his 
trolleys at 2,000 or 3,000 volts. He had given up the use of 
graphite bushes for the trolley and adopted a type with a 
hollow spindle filled with grease. 

Several other matters were discussed, and so much time was 
occupied that it was necessary to defer the consideration of 
Mr. J. M. McElroy's Paper on * Overhead Equipment: its 
Construction and Maintenance " until the next meeting 0f the 
Managers' Section, which is to take place in Birmingham. We 
hope to publish Mr. McElroy’s Paper in full, however, in an 
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early issue. In the afternoon visits were paid to the Lister 
Drive electricity works and to the car-repairing shops of the 
Liverpool Corporation. The supply at Liverpool is on the 
continuous; current system, but three three-phase sets have 
recently been added at the Lister Drive electricity works. 
These generate current at 6,000 volts for some of the 
outlying districts, where it is transformed to continuous 
current by motor generators. The  car-repairing shops 
are very large, and in addition to the actual repair of 
the Corporation’s own cars, the Corporation is able to turn 
out six or seven new carsa year. In the evening the Asso- 
ciation dinner was held and proved a most successful function, 
„ was devoted to pleasure, a trip by tramcar over the 

and South Lancashire systems to Prescot, and a visit 
to Kiiowsley Hall having been arranged for the morning, and 
in the afternoon a cruise round Liverpool Bay on the Mersey 
Dock and Harbour Board's tender ** Galatea.” Much credit is 
due to the honorary secretary, Mr. J. M. McElroy, to whose 
5 labours the success of the conference was largely 

ue. | 


BOARD OF TRADE TRAMWAY REGULATIONS. 


The following is the text of regulations made by the Board 
of Trade under the provisions of special Tramways Acts or 
Light Railway Orders authorising lines on public roads; for 
regulating the use of electrical power; for preventing fusion 
or injurious electrolytic action of or on gas or water pipes, or 
other metallic pipes, structures, or substances ; and for mini- 
mising, as far as is reasonably practicable, injurious inter- 
ference with the electric wires, lines and apparatus of parties 
other than the company, and the currents therein, whether 
such lines do or do not use the earth as a return. These 
regulations were first made in March, 1894, revised in April, 
1903, and further revised in July, 1904. 


Definitions.—In the following regulations the expression energy 
means electrical energy; the expression generator means the dynamo 
or dynamos or other electrical apparatus used for the generation of 
energy; the expression motor" means any electric motor carried on & 
car and used for the conversion of energy; the expression pipe means 
any gas or water pipe or other metallic pipe, structure or substance; the 
expression “ wire" means any wire or apparatus used for telegraphic, 
telephonic, electrical signalling or other similar purposes; the expression 
“ current " means an electric current exceeding one-thousandth part of an 
ampere; the expression the company " has the same meaning as in the 
Tramways Act (Light Railways Order). 


REGULATIONS. 


1. Any dynamo used as a generator shall be of such pattern and con- 
struction as to be capable of producing a continuous current without 
appreciable pulsation.” 

2. One of the two conductors used for transmitting energy from the 
generator to the motors shall be in every case insulated from earth, and 
is hereinafter referred to as the “line”; the other may be uninsulated 
throughout, or may be uninsulated in such parts and to such extent as 18 
provided in the following regulations, and is hereinafter referred to as the 
“ return." 

3. Where any rails on which cars run, or any conductors laid between 
or within 3ft. of such rails form any part of a return, such part may be 
uninsulated. All other returns or parts of a return shall be insulated, 
unless of such sectional area as will reduce the difference of potential 
between the ends of the uninsulated portion of the return below the limit 
laid down in Regulation 7. 

4. When any uninsulated conductor laid between or within 3ft. of the 
rails forms any part of a return, it shall be electrically connected to the 
rails at distances apart not exceeding 100ft. by means of copper strips 
having a sectional area of at least m sd. in., or by other means of eq 
conductivity. 

5. (a) When any part of a return is uninsulated it shall be connected 
with the negative terminal of the generator, and in such case the negative 
terminal of the generator shall also be directly connected, through the 
current indicator hereinafter mentioned, to two separate earth con- 
nections, which shall be placed not less than 20yds. apart. (b) The earth 
connections referred to in this regulation shall be constructed, laid and 
maintained so as to secure electrical contact with the general mass of 
earth, and so that an E.M.F. not exceeding 4 volts shall suffice to pro- 
duce a current of at least 2 amperes from one earth connection to the other 
through the earth, and a test shall be made at least once in every month 
to ascertain whether this requirement is complied with. (c) Provided 
that in place of such two earth connections the company may make one 
connection to a main for water supply of not less than 3in. 1n 
Ez ͤœ D n 


* The Board of Trade will be prepared to consider the issue of regula- 
tions for the use of alternating currents for electrical tractionon application. 
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diameter, with the consent of the owner thereof and of the person sup- 
lying the water, and provided that where, from the nature of the soil or 
or other reasons, the company can show to the satisfaction of an 
inspecting officer of the Board of Trade that the earth connections herein 
specified cannot be constructed and maintained without undue expense, 
the provisions of this regolation shall not apply. (d) No portion of 
either earth connection shall be placed within 6ft. of any pipe except a 
main for water supply of notless than 3in. internal diameter which is 
metallically connected to the earth connections with the consents herein. 
before specified. (e) When the generator is at a considerable distance 
from the tramway the uninsulated return shall be connected to the nega- 
tive terminal of the generator by means of one or more insulated return 
conductors, and the generator shall have no other connection with earth ; 
and in such case the end of each insulated return connected with 
the uninsulated return shall be connected also through a current 
indicator to two separate earth connections, or with the neces- 
sary consents to a main for water supply, or with the like con- 
sents to both in the manner prescribed in this regulation. (/) If the 
current indicator cannot conveniently be placed at the connection 
of the uninsulated return with the insulated return, this instrument 
may consist of an indicator at the generating station connected by insu- 
lated wires to the terminals of a resistance interposed between the return 
and the earth connection or connections. The said resistance shall be 
such that the maximum current laid down in regulation 6 (i.) shall pro- 
duce a difference of potential not exceeding 1 volt between the terminals, 
The indicator shall be so constructed as to indicate correctly the current 
passing through the resistance when connected to the terminals by the 
insulated wire before-mentioned. 

6. When the return is partly or entirely uninsulated the company 
shall in the construction and maintenance of the tramway (a) so separate 
the uninsulated return from the general mass of earth, and from any 
pipe in the vicinity ; (b) so connect together the several lengths of the 
rails; (c) adopt such means for reducing the difference produced by the 
current between the potential of the uninsulated return at any one point 
and the potential of the uninsulated return at any other point; and (d) 
so maintain the efficiency of the earth connections specified in the pre- 
ceding regulations as to fulfil the following conditions, viz. :— 

(i.) That the current passing from the earth connections through the 
indicator to the generator or through the resistance to the insulated 
return shall not at any time exceed either 2 amperes per mile of single 
tramway line or 5 per cent. of the total current output of the station. 

(ii.) That if at any time and at any place a test be made by connectin 
a galvanometer or other current indicator to the uninsulated return an 
to any pipe in the vicinity, it shall always be possible to reverse the 
direction of any current indicated by interposing a battery of three 
Leclanché cells connected in series if the direction of the current is from 
the return to thepipe, or by interposing one Leclanché cell if the direction 
of the current is from the pipe to the return. 

In order to provide & continuous indication that the condition (i.) is 
complied with, the company shall place in a conspicuous position a suit- 
able, properly connected and correctly marked current indicator, and 
shal) keep it connected during the whole time that the line is charged. 
The owner of any such pipe may require the company to permit him at 
reasonable times and intervals to ascertain by test that the conditions 
specified in (ii.) are complied with as regards his pipe. 

7. When the return is partly or entirely uninsulated a continuous 
record shall be kept by the company of the difference of potential during 
the wcrking of the tramway between points on tlie uninsulated return. 
If at any time such difference of potential between any two points exceeds 
the limit of 7 volts, the company shall take immediate steps to reduce it 
below that limit. 

8. The current density in the rails shall not exceed 9 amperes per 
square inch. 

9. Every electrical connection with any pipe shall be so arranged as to 
admit of easy examination, and shall be tested by the company at least 
once in every three months. 

10. Every line and every insulated return or part of a return except 
any feeder shall be constructed in sections not exceeding 4 mile in length, 
and means shall be provided for isolating each such section for purposes 
of testing. | 

11. The insulation of the line and of the return when insulated, and of 
all feeders and other conductors, shall be so maintained that the leakage 
current shall not exceed one-hundredth of an ampere per mile of tram- 
way. The leakage current shall be ascertained daily before or after the 
hours of running when the line is fully charged. If at any time it should 
be found that the leakage current exceeds one-half of an ampere per mile 
of tramway the leak shall be localised and removed as soon as practicable, 
and the running of the cars shall be stopped unless the leak is localised 
and removed within 21 hours. Provided that where both line and return 
are placed within a conduit this regulation shall not apply. 

12. The insulation resistance of all continuously insulated cables used 
for lines, for insulated returns, for feeders, or for other purposes, and laid 
below the surface of the ground, shall not be permitted to fall below the 
equivalent of 10 megohms for a length of 1 mile. A test of the insula- 
tion resistance of all such cables shall be made at least once in each month. 


13. Where in any case in any part of the tramway the line is erected 
overhead and the return is laid on or under the ground, and where any 
wires have been erected or laid before the construction of the tramway in 
the same, or nearly the same direction as such part of the tramway, the 
company shall, if required &o to do by the owners of such wires or any of 
them, permit such owners to insert and maintain in the company's line 
one or more induction coils or other apparatus approved by the company 
for the purpose of preventing disturbance by electric induction. In any 


case in which the company withhold their approval of any such apparatus | 


the owners may appeal to the Board of Trade, who may, if they think fit, 
dispense with such approval. 

14. Any insulated return shall be placed parallel to, and at a distance 
not exceeding 3ft. from, the line when the line and return are both erected 
overhead, or 18in. when they are both laid underground. 

15. In the disposition, connections and working of feeders, the company 
shall take all reasonable precautions to avoid injurious interference with 
any existing wires. 

16. The company shall so construct and maintain their system as to 
secure good contact between the motors and the lineand return respectively. 

17. The company shall adopt the best means available to prevent the 
occurrence of undue sparking at the rubbing or rolling contacts in any 
place and in the construction and use of their generator and motors. 

18. Where the line or return or both are laid in a conduit the following 
conditions shall be complied with in the construction and maintenance 
of such conduit :—(a) The conduit shall be so constructed as to admit of 
examination of and access to the conductors contained therein and their 
insulators and supports. (b) It shall be so constructed as to be readily 
cleared of accumulation of dust or other debris, and no such accumulation 
shall be permitted to remain. (c) It shall be laid to such falls and so 
connected to sumps or other means of drainage, as to automatically clear 
itself of water without danger of the water reaching the level of the con- 
ductors. (d) If the conduit is formed of metal all separate lengths shall 
be so jointed as to secure efficient metallic continuity for the passage of 
electric currents. Where the rails are used to form any part of the return 
they shall be electrically connected to the conduit by means of copper 
strips having a sectional area of at least m sq. in., or other means of equal 
conductivity, at distances apart not exceeding 100ft. Where the return is 
wholly insulated and contained within the conduit the latter shall be 
connected to earth at the generating station or sub-station through a 
bigh-resistance galvanometer suitable for the indication of any contact 
or partial contact of either the line or the return with the conduit. 
(e) If the conduit is formed of any non-metallic material not being of 
high insulating quality and impervious to moisture throughout, the con- 
ductors shall be carried on insulators, the supports for which shall be in 
metallic contact with one another throughout. (/) The negative con- 
dactor shall be connected with earth at the station by & voltmeter, and 
may also be connected with earth at the generating station or sub-station 
by an adjustable resistance and current-indicator. Neither conductor 

all otherwise be permanently connected with earth. (g) The con- 
ductors shall be constructed in sections not exceeding half mile in length, 
and in the event of a leak occurring on either conductor that conductor 
shall at onse be connected with the negative pole of the dynamo, and 
shall remain so connected until the leak can be removed. (A) The leak- 
age current shall be ascertained daily, before or after the hours of run- 
ning, when the line is fully charged, and if at any time it shall be found 
to exceed l ampere per mile of tramway the leak shall be localised and 
removed as soon as practicable, and the running of the cars shall be 
stopped unless the leak is localised and removed within 24 hours. 

19. The company shall, so far as may be applicable to their system of 
working, keep records as specified below. These records shall, if and 
when required, be forwarded for the information of the Board of Trade. 

Daily Records.—Number of cars running, number of miles of single 
tramway line, maximum working current, maximum working pressure, 
maximum current from the earth-plate or water-pipe connections (vide 
regulation 6 (i.)), leakage current (vide regulations 11 and 18 (A)), fall of 
potential in return (vide regulation 7). 

Monthly Records. — Condition of earth connections (vide regulation 5), 
minimum insulation resistance of insulated cables in megohms per mile 
(vide regulation 12). 

Quarterly ltecords.—Conductance of joints to pipes (vide regulation 9), 

Occasional Records.—Specimen of tests made under provisions of 
regulation 6 (ii.). 


MR. C. R. BELLAMY’S PRESIDENTIAL ADDRESS TO 
THE MUNICIPAL TRAMWAYS ASSOCIATION OF 
GREAT BRITAIN.* 


Gentlemen, my first duty, and a very pleasurable one, is to 
thank the members of this Association for the honour conferred in 
electing me its second president. Circumstances over which I had 
no control rendered it impossible for me to attend the first confer- 
ence of the enlarged Association at Glasgow in July last to do honour 
to our first president, Mr. Young. Had I been.present I should 
have felt inclined to suggest that our good friend should have held 
the office until the Liverpool meeting, an arrangement which would 
have imparted to my address to-day the, perhaps, more fitting and 
congenial flavour of the inaugural presidential address, rather 
than the valedictory discourse of one relinquishing a pleasurable 
and distinguished position. 

It is, perhaps, well that I should refer to the progress and work 
of the Association during the year. Since the Glasgow conference 
11 corporations and 18 officials have been added to the roll, the 
Association now numbering 56 corporations and 71 managers or 
their assistants. This indicates that practically allthe municipal tram- 
way undertakings of the country are allied with us, a circumstance 
upon which we are reasonably entitled to congratulate ourselves. 


* Delivered at Liverpool on Tuesday.—Abstract. 
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The standardisation of tramway accounts, which was referred at 
the last conference to a joint committee of the Institute of Muni- 
cipal Treasurers and Accountants and this Association, has been 
pushed forward with the vigour and care which the importance of 
the subject demanded. As a result of conferences held at Notting- 
ham and Bradford, a form of accounts has been evolved which, it 1s 
hoped, will meet the requirement of enabling a fair comparison to 
be made of the working results of comparable undertakings. The 
initial difficulty appeared to be to bring into line for the purpose 
those undertakings which generate their own electricity with those 
purchasing from another source, chiefly owing to the impossibility 
of dealing with capital charges in the revenue account. The 
trouble has been overcome by providing & supplementary statement 
setting for:h the total energy costs in the case of self-contained 
undertakings, which will be comparable with the purchase price of 
the others. | 

The vexed question of differential depreciation has been left 
entirely open by carrying the balance from net revenne account to 
an appropriation account, where, after satisfying mortgage loans 
and sinking fund charges, any balance is allocated either to Reserve 
or Renewal Fund " or to “ Relief of Rates." 


In May last the Managers’ section of the Association had a 
meeting at Bradford, where we were met by the mayor, and enter- 
tained most hospitably by the Tramways committee. The confer- 
ence was of the nature of a family gathering, where there was no 
“ chiel amang us takin’ notes," and we discussed our failures freely 
as well as our successes, and exchanged experiences on a variety of 
topics of everyday interest, with great advantage to all. 

The municipalisation of British tramways is eder. Steady pro- 
gress, about 215 additional miles of tramways having been applied 
for during the present session under an estimated cost of over 
£5,000,000, and provisional orders have been granted for about 34 
miles, the estimated expenditure amounting to £307,380. There is 
evidence of a better recognition of the principle underlying the early 
action of some of the large towns in arranging to acquire or operate 
the tramways of small adjacent authorities. In this connection the 
subject of through running becomes increasingly important, because 
where combination or absorption cannot be arranged between adjoin- 
ing districts, it will have to be considered. 

The convenience of the public must always be placed in the fore- 
front of traffic considerations, and just as the railway companies 
had to arrange through running very early in their history, so it is 
becoming & necessity with the ever-extending systems of tramways, 
and it is desirable that this should be recognised and the principles 
controlling it settled by municipalities while their position for pur- 
poses of negotiation is strong. In many cases where adjacent local 
authorities have failed to amalgamate for tramway purposes or link 
their systems, company promoters, recognising the necessity, have 
stepped in to provide the required connections; thus, in the case of 
our own county, the South Lancashire Company has connected, or 
obtained authority for connecting, 28 of the principal towns, bring- 
ing into one vast network Liverpool and Manchester, which, in 
turn, is rapidly linking itself with an equally important combination 
of the principal towns of Yorkshire. It is unfortunate that the 
municipalities concerned do not control all these lines. Under & 
system of joint municipal ownership and more centralised manage- 
ment their usefulness would be enormously increased. 

There are many important reasons why the work of traniways 
should be largely extended. There are considerations apart and 
beyond the immediate benefits to the public that would follow. The 
safeguarding of the financial stability of our undertakings must be 
considered. The returns for last year disclose the grave fact that 
nearly a dozen municipal undertakings ended the year with a deficit. 
It is probable that in most of these cases satisfactory results would 
have been obtained if routes, stages and fares had been arranged on 
a basis suitable to the particular district concerned, rather than 
framed in an attempt to imitate those of large towns, where con- 
tinuous streams of point-to-point traftic alone render them possible. 

In the large towns there are also signs of danger ahead. Great 
benefits have accrued under municipal control—routes, service and 
speed of cars have been largely increased, with a reduction in many 
cases to less than one-half the fares under horse traction. To-day, 
the tramways are within a few minutes’ walk of everyone’s door, 
with a practically continuous service at all times of the day and 
nearly; all night throughout the year, and prudence suggests that 
further concessions should be sparingly accorded until systems 
are consolidated and their financial stability finally secured. It 
is, however, difficult to obtain proper recognition of these require- 
ments, and we all experience the well.nigh impossible task of 
resisting at certain periods of the year proposals which are fraught 
with grave danger. The halfpenny stage, the penny universal fare, 
the all-night service, the season ticket, a multiplication of adjacent 
parallel routes and, lately, farthing fares for scholars, are all questions 
of most serious importance, which, if carclessly dealt with, may at 
any time lead to disastrous results, and the obvious danger under- 
lying thein should suggest the advisability of increasing the sources 
of tramway revenue in directions less subject to popular attack. 
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It will, however, be remembered that the Tramways Act of 1870 
provided for a general merchandise traffic, and while this class of 
business under company control has been practically ignored, it is 
probable that with inter-urban connections and joint municipal con. 
trol it would become a very useful source of additional revenue as 
well as a great boon to important sections of the trade of the country, 
It is satisfactory to note that the carriage of parcels has already been 
taken up on nearly one-half of our tramway systems. 


For many years it has been apparent that some better method of 
collecting and carrying the agricultural and dairy produce of the 
districts surrounding large towns has been necessary beyond that 
provided by the railways, which cater almost exclusively for the 
traffic between the large centres. Considerable areas are wholly 
without any form of carriage other than the horse vehicle; in fact, 
the abandonment of the canals of the country, largely as 4 result of 
their purchase by the railway companies, has reduced the dis. 
tributing network. This was made clear in the evidence tendered 
to the Royal Commission on Agricultural Depression in 1895-7, 
when the Light Railways Act was offered as a possible solution of 
the difficulty. Under this act the Treasury was empowered to make 
loans for the construction of light railways, and free grants where 
the construction of such railways would benefit agriculture or con- 
nect fishing harbours with a market, or for the development or 


.maintenance of some definite industry. 


During the first seven years of the operation of this act, 257 
applications were sent to the Board of Trade for confirmation, 
the length of line being 1,688 miles, and the estimated cost 
£12,150,447, but these were largely for passenger tramways, which 
I do not think were contemplated under the act, and, therefore, 
towards the construction of these lines the Treasury has only 
assisted to the extent of £250,000 by loan or free grant. The object 
of the Government in passing the Light Railways Act was avowedly 
in the interest of the small agriculturist and traders carrying on 
business at distances from the railway, which excluded them from 
the markets of the country. 

The recommendations of the Committee on which the bill was 
framed were mainly on two points—the cheapening of the methods 
of obtaining Parliamentary powers, and the relaxation of the Board 
of Trade requirements. The bill proposed to commit the authorisa- 
tion of light railways to county councils and county boroughs. 
The Committee reported that they had given special attention to the 
case of light railways in agricultural districts, and had also con- 
sidered tramwayg in rural as well as urban districts, and pointed 
out that the powers then existing had not been availed of in the 
case of light railways owing to the consent of the railway companies 
being necessary, and to want of latitude on the part of the Board of 
Trade, and in the case of tramways, in consequence of the local 
authorities requiring conditions which were considered too onerous. 

The Committee considered that impediments to construction might 
be greatly diminished, and that on a large portion of the lines con- 
templated, regulations which had been previously enforced might be 
considerably relaxed. It was considered that the newly-formed 
county councils and county boroughs might be vested with powers 
of authorisation which it was assumed would be exercised with due 
regard to the existence of local control and responsibility. With 
these changes it was thought that the initial cost of construction 
and the expense of working would be so greatly reduced that many 
light railways and tramways would be constructed, to the general 
advantage of trade, and especially to agricultural districts without 
any satisfactory means of transport. 

The Light Railways Act has failed for two principal reasons: 
Firstly, because the authorisation was not transferred to local 
authorities, and, secondly, largely consequent upon the first, local 
authorities have not attempted to provide the railways. Market 
gardening, including fruit growing and dairy work, is carried on 
probes within easy cartage distance of any large town, but 

eyond a radius of a few miles from such centres heavy cartage and 
ralway terminal charges, coupled with the unavoidable delay 
attending transhipment in transit render this industry unremu 
nerative. Declining agriculture has led many of our legislators to 
consider the problem of dealing with the production in this country 
of fruit, vegetables and dairy produce which our climate favours, 
and which are at present largely imported. Their production at 
home would take a large amount of labour back to the land, which 
for present bulk crops is principally operated by machinery. The 
imports of food stuffs capable of being raised at home amounted m 
1903 to the amazing total of 443,752,162. Competent authorities 
have persistently asserted that the bulk of this produce cot 
profitably raised in this country if it were possible to convey 
cheaply and expeditiously from the producer to the consumer. 

The ever-increasing network of municipal tramways, with their 
connecting links, might quickly provide the whole country with à 
system cheaper in operation than was contemplated under the Light 
Railways Act, which would do much under proper recognition 0 is 
capacity to largely increase the trade and revenue of the country. 
There can be no doubt as to this in the 1ninds of anyone who bas 
had an opportunity of seeing what has been effected in America in 


it 
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connection with inter-urban tramways. The manufacturer there 
has no difficulty in selecting a cheap and suitable site for building, 
as an inexpensive tramway siding to his premises connects him prac- 
tically at any point with the gathering and distributing systems of 
the country. Agriculturists are largely benefited, cheap and rapid 
transit between the land and the town for more remunerative pro- 
duce is secured, and where large systems, such as Detroit, Cleve- 
land, Toledo and Buffalo, have got well under weigh, it is clear 
that large and general benefits ensue, and no interests are adversely 
affected. It was at one time thought that goods traffic on tramways 
would interfere very largely with the revenue of railways, but it is 
found that tramways make a business peculiarly their own, while 
aiding largely in the development of railways. 

In these terms the railway and tramway companies are working 
with the utmost harmony, their systems are connected, and often a 
number of railway cars are taken from the steam roads over the 
tramways by electric locomotives from point to point in the city, to 
the great advantage of traders, who by this means secure much 
earlier and cheaper delivery. I believe there is great scope for such 
a development of tramways in this country. 

Coming nearer home, the Belgium light railways may be referred 
to. These lines are independent of the main lines but in connection 
with them, and are light rural railways running alongside or on 
main roads. Generally, they are from 2 to 30 miles in length in the 
neighbourhood of most of the principal towns. About a quarter of 
the capital is furnished by the State, another quarter by the pro- 
vinces and the remainder by the National Light Railway Society, 
which is nominally a private company but is practically controlled 
by the Belgian Government. Agricultural, dairy and general pro: 
duce is carried at very low rates, milk is taken for distribution free 
of charge and empties are returned free. It is stated that these 
railways have been a great success and the maximum interest of 
44 per cent. paid. 

A similar system is in operation in Italy and other parts on the 
Continent—indeed, every country in Europe, with the exception of 
England, is doing all it can to develop light railways for the benefit 
of the vast areas of land untouched by railways. 

The municipalities, acting in concert with county councils, have 
an opportunity of providing a system of light railways by making 
the most effective use of the public highways, which would render 
it possible, in addition to other obvious benefits, to produce in our 
own country the £40,000,000 worth of food stuffs annually which 
are at present imported, conferring upon producer and consumer 
immeasursable benefits which should secure to our tramway under- 
takings the success which has followed the adoption of this class of 
haulage on the Continent, where, by the cheap concentration of 
produce and combined bulk-forwarding, it has been placed on the 
English markets under lower transit cost than can be secured by the 
British farmers operating within 20 or 30 miles of the same market. 

After studying the evidence given before the Royal Commission 
on Agricultural Depression, I feel satisfied that farmers and land- 
owners would join with the county council in atfording, as far as 
possible, necessary facilities for the widening of roads and the pro- 
vision of common collecting and distributing depots which might 
be found necessary. 

I would suggest that this Association might effectively demon- 
strate its general usefulness by preparing a memorandum of a 
scheme for facilitating the provision of inter-urban tramways, in 
conference with the representatives of county councils, for con- 
sideration by the Minister of Agriculture. It is not too much to 
hope that the Government might be induced to accept the recom- 
inendations of the Special Committee of 1895 on Light Railways in 
connection with the amendment of that act, which is now under 
consideration, which, unfortunately, were largely omitted in the 
present act, and following the Continental practice of more generous 
nssistance, preferably in the matter of road widening, enabhng 
municipal and county councils acting in concert to provide a system 
of road carriage which would confer inestimable benefits on the 
whole community. 


CARS: THEIR EQUIPMENT AND MAINTENANCE.* 


BY MR. JOHN ALDWORTH 
(General Manager, Nottingham Corporation Tram ways). 


Mr. President and Gentlemen, ‘ Cars, their equipment and 
maintenance," is undoubtedly one of the most important matters 
with which tramway managers and their staffs have to deal, as this 
is the actual and visible source from which the revenue of the under- 
taking is derived. The average passenger does not trouble himself 
about such matters as the design or cquipment of the power station, 
and provided there is always sufficient power to run the car on which 
he is travelling, rests satisfied that everything there is as it should 
be; but let the car be not quite to his liking as regards accom. 


* Paper read before the Municipal Tramways Association of Great 
Britain on Wednesday. 
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modation, especially when asked to close up and make room for 
„just one more, please, or the temperature inside does not exactly 
suit his particular ideas on the subject, he is often very much in 
evidence; whilst, for want of something else to grumble at, he 
occasionally enlarges upon the way in which he would build and 
run cars if he had anything to do with the matter beyond, as he is 
ies of telling the tramway employés, having to help to pay for 
them." 

The subject is also a very large one, and no attempt will be made 
in this Paper to treat it at all fully, as to do so would be to raise 
more points than could reasonably be dealt with in & Paper of this 
description, or discussed in the limited time at our disposal. The 
writer, therefore, proposes to touch only upon a few of what he con- 
siders to be the most important features, and wishes it to be under- 
stood that his observations are chiefly a description of the methods 
in operation on the Nottingham system, the result of some 11 years' 
experience in the working of that and other electric tramway 
undertakings ; also, that it is not intended to lay down rules and 
regulations upon matters which have to be dealt with in accordance 
with the local or special conditions pertaining to each separate 
undertaking, but only to provide & basis for discussion and com- 
parison with the methods in operation on such undertakings. 


Design of Cars.—Cars should be of a design and size most suit- 
able for the safe and expeditious handling of the particular class of 
traffic to be dealt with. For the traftic in the streets of large towns, 
single-truck cars carrying from 50 to 56 passengers are, in the 
writer's opinion, the mosts uitable. From the passengers’ point of 
view, it gives a more frequent and a quicker service, whilst from an 
operating point the car is more easily handled, and can work its 
way through the ordinary traffic of the streets with much less risk 
of accidents. For dealing with a long distance and varying traffic 
over suburban lines, the large bogie car carrying from 80 to 100 
passengers has its advantages. 

Of the reversed and the ordinary type of staircase, both have their 
advocates. Forensuring the safety of passengers, protecting motor- 
men and conductors from the vagaries of the English climate, and 
utilising all the space possible for seating accommodation, the reversed 
type is undoubtedly the best, the chief drawback being that it to 
some extent obstructs the motorman's view of the traffic on one 
side; the writer has overcome this difficulty by inserting a small 
sheet of sin. plate-glass in the riser of the staircase level with the 
motorman's head. This device has now been in use for a consider- 
able time, and has proved very effective. 

The efficient ventilation of the car is one of the things that until 
quite recently has not had sufficient attention devoted to it, and 
many of the earlier cars leave much to be desired in this respect. 
To remedy this defect as much as possible, the writer has had the 
four corner-side ventilating windows, which were originally hinged 
at the bottom, pivoted vertically at the centre, so that the end of the 
ventilator nearest the platform swings outward and the other end 
inward, thus giving two openings on each side of the car through 
which & supply of fresh air is admitted at the front, above ihe 
passengers' heads, the foul air being forced out through the two 
corresponding openings at the rear end. "The size of the openings 
can be regulated according to the state of the weather. With cars 
having rheostats fixed inside under the seats the question of ventila- 
tion becomes still more important, and for this reason, if no other, 
the writer considers all rheostats should be fixed in some outside 
position. 

A folding step is being given a trial in some towns. The writer, 
however, is unable to give particulars of this device, but hopes 
something will be said on this subject by the members present who 
have been trying it. The writer does not propose to touch upon 
such controversia] subjects as top-deck covers, dry seats, wind 
shields, route indicators and life-guards, which for some time past 
have been so much in evidence. 


Motors.—To ensure a satisfactory service, it is necessary that cars 
should be equipped with motors designed to meet the varying con- 
ditions ot the particular system they have to operate, and be capable 
of developing sufficient power to enable them to climb the steepest 
gradient thereon without being unduly overloaded; as, although the 
initial cost may be lower and the average consumption of current 
per mile kept a fraction less with a smaller motor, the additional 
cost of repairs will more than counterbalance this, to say nothing of 
the risk of breakdowns on the road, with its consequent interruption 
of traffic. Given a properly-designed and sufficiently powerful 
motor, the important thing is to see that it is well taken care of. 
This can only be done by having it systeniatically inspected and 
maintained in its most efficient condition. 

The writer has tried several methods of inspection and reporting 
upon the condition of the car motors, also of carrying out the 
repairs, and the following system has been adopted as the result 
thereof. The commutators, brushes and brush springs are exainined 
nightly, and where any conunutator shows signs of undue sparking 
or heating it is carefully examined by the night foreman, and if no 
cause for it can be discovered it is is cleaned, and the car again put 
into service ; instructions are given to the chief motor inspector to 
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test the car on the road during the following day, and if then found 
to be working unsatisfactory in any way, it is sent into the works 
to be thoroughly tested and the defect put right. Armature and 
motor bearings, with their lubricating boxes, are also examined 
nightly, and any defect discovered is reported to the night fore- 
man, who in every case uses his discretion whether such can be 
efficiently dealt with by himself, or whether the car shall be kept in 
for it to be dealt with by the day staff. 

The writer has tried several kinds of white metal for lining motor 
and armature bearings, also solid gunmetal armature bushes of 
different mixtures; the latter, however, are not being renewed, but 
when worn down are bored out and run up with white metal instead 
of being scrapped. This has been found to answer well, besides 
effecting the following saving in the cost of renewals under this 
head :—Gunmetal bushes for one armature, including boring and 
turning, after allowing for their scrap value, 18s. 14d. Boring out 
old bushes, filling with white metal and boring, 5s. 8d. Each sub- 
sequent re-lining and boring, 1s. 8d., or a difference of 16s. 5]d. in 
favour of white metal lining. The average life of the gunmetal 
bushes has been 25,086 miles, and that of the line bushes practically 
the same. A further advantage is found in the fact that should a 
bearing run hot, there is not the same danger of the shaft being 
scored with white metal as is the case with gunmetal. A metal 
is now being tried for lining, composed of three parts virgin spelter 
to one part block tin, which is considerably harder than any other 
white metal tried. This has not been in use sufficiently long to 
enable particulars to be given of the mileage to be obtained from 
bearings so lined; but so far they have given good results, the 
journals being in excellent condition, and the writer has no 
hesitation in saying they will give a considerably increased mileage. 

Armatures, field coils and leads are thoroughly examined, tested 
and coated with insulating compound, also commutators turned up, 
if required, every time the car passes through the repair shops for 
overhauling the bearings. The writer believes that considerable 
advantage would result from having commutators ground true 
instead of being turned up in the lathe, and is now experimenting in 
this direction. The condition of the armature bearings of each 
car is determined at Jeast once a month by the night foreman, who 
tests the clearance between the armature and bottom fields, for 
which purpose he is provided with a set of steel feelers, numbered 
and varying in thickness from I; in. to bin. 
of each armature is recorded and sent to the works superintendent, 
who decides when it is necessary for the bearings of a car to be 
renewed. 

After being repaired, each armature undergoes an insulation test ; 
and before being put under a car it is also tested at full load by 
being run for a period of 15 minutes in either direction. This shows 
up any defects in the repairs, and ensures it being in perfect work- 
ing order when again put into service. 

Controllers.—Controllers are all examined at the end of each 
day’s work; all contacts are cleaned and thinly coated with vase- 
line, also adjusted or renewed as found necessary. The whole of 
the inside is kept perfectly clean, and the parts which require it are 
periodically coated with insulating compound, with the result that 
it 18 a very rare thing for a controller to give trouble. 

Automatic Cut-outs.—These appliances from time to time gave 
considerable trouble on the road, and it was found advisable to cali- 
brate them every time a car passed through the shops for over- 
hauling. This has effectively dealt with that particular trouble. 


Trolleys.—All trolleys are examined daily, whilst the poles aro 
also tested for tension, and adjusted, if found necessary, once a 
month. Experiments have been made with several kinds of trolley 
wheel bushes, and one composed of solid graphite has been found to 
give the best results. The bush, wheel and spindle, now submitted 
for your inspection, has run 5,762 car-miles, and although the 
wheel is nearly worn out, the bush and spindle are very little the 
worse ; they can be put into, and will last the life of, a second wheel. 
The cost of the bush is 1s. 2d., compared with 1s. paid for the 
metal-cased graphite bush, of which two are required during the 
life of one wheel. 

The protection of passengers from electric shock is an important 
matter, and to ensure this as far as possible by the immediate 
detection of & leakage, ruby lamps are being used in the leakage 
circuit, so that they shall not be confused with the platform lamps. 
Allleakage lamps and circuits, also lightning arresters, are examined 
and tested at least once à month. Some undertakings have had 
their cars fitted with a patent “ trolley earth indicator," which con- 
sists of a short-circuiting switch, held open by means of a fine wire 
fuse. This wire is connected in shunt with the switch, and as the 
whole apparatus is in circuit between the trolley base and earth, 
immediately upon the standard getting alive the fuse is melted and 
allows the switch to close by means of a spring. This connects the 
standard directly to earth, and causes an electric or mechanical bell 
to be set ringing. 

Brakes.—The question of brakes is an unportant one on every 
undertaking, but where cars have to negotiate gradients of 1 in 11:5, 
and carry some of the heaviest rushes of holiday traftic over them, 


The exact clearance. 


as is the case on the Nottingham system, it becomes a very impor- 
tant one indeed, and the writer considers that too much attention 
cannot be given to assure their being maintained in the highest pos · 
sible state of efficiency. It is not proposed to discuss the merits or 
demerits of the various types on the market, but only to emphasise 
the importance of having motormen properly instructed in the best 
way to use the brakes at their disposal, and a systematic inspection 
and overhauling of such brakes by trained and competent men. 
Money so spent can be considered as a first-class insurance premium 
against accidents. 

All the cars under the control of the writer are equipped with 
either a mechanical or magnetic track brake, in addition to the 
ordinary ratchet wheel brake, all of which are carefully examined 
nightly, and the necessary adjustments or renewals executed; 
in addition to this, all the brakes of every car are examined and 
tested once a inonth, under the direct supervision of the works 
superintendent, or his chief assistant. A number of the cars are 
fitted with an automatic adjusting device, for keeping the blocks 
set to the proper distance from the wheels. These are acting very 
satisfactorily, and effect a saving in labour. 

During the time the Nottingham electric system has been in 
operation, nearly four years, there has not been a single case of a 
car running away, which of itself fully justifies the great care that 
has always been bestowed upon this part of the equipment. 


Wheels and A.xles.—As to the vexed question of steel versus 
chilled iron wheels, sufficient has been heard of this recently to 
excuse a comparison of their merits being entered upon in this 
Paper. Like many others, the writer has been experimenting with 
steel-tyred wheels, but considerable difficulty has been caused by 
the flanges. Possibly this may be attributed to the fact that they 
have a large number of curves to negotiate. On one route of about 
8 miles there are seven curves of a radius ranging from 45ft to 
about 60ft. Very good results have been obtained from chilled 
wheels, some having run upwards of 45,000 miles, the average lie 
being 34,124 miles, and in only one case has a pair been trued up in 
the grinding machine. We have a good permanent way, which 
doubtless accounts to a large extent for our comparative freedom 
from the troubles connected with broken axles and wheel flanges. 

For single truck cars the tendency appears to be in favour of 
increasing the size of the axles. This is undoubtedly a step in the 
right direction, as a much larger diameter might be used with 
advantage, not only for the additional strength, but also to obtain 
a larger bearing surface. The writer is not in & position to discuss 
the question of broken axles, having had but one failure in 67 million 
miles run by the cars. 


Inspection and Reports.—To avoid as far as possible breakdowns 
on the road, and for assisting motormen who might be in difficulties 
a motor inspector is stationed at a point on the system where all 
the lines converge. Defects reported to him are dealt with on the 
road, or the car changed if necessary, and a daily report of all such 
cases is made by him. He is in direct telephonic communication 
with each depot, which enables him to arrange for the changing of 
cars at the most convenient point. Definite instructions have also 
been given that under no circumstances shall a car be allowed to 
remain in service with its brake in the slightest degree defective. 
In addition to this, every motorman before going off duty enters 1n 
the report book at his depot particulars of any repairs requiring 
attention, and attaches his signature thereto. There reports are 
compared with that of the motor inspector, and a return of : 
repairs executed during the night is handed in to the works superin 
tendent each morning. 

The running condition of each car is tested periodically by the 
chief motor inspector, who himself operates it both up and down 
the heaviest gradient of the route upon which it is running, and the 
result thereof is also reported to the works superintendent. This 
has proved a very effective way of detecting faults, and having them 
dealt with on the “ stitch in time " principle, as the inspector, being 
trained to look for defects, and able to compare the running of the 
different cars over the same route, is much better qualified to detect 
incipient troubles and express an opinion thereon than is the average 
motorman, whose reports are often misleading and require to be 
examined with great care. None but brake and trolley renewals 
and light repairs are executed at the branch depots, all cars requiring 
other attention being sent to the works, by which arrangement the 
work is carried out under the most economical, expeditious and 
efficient conditions. 

Equipment of Repair Shops.—To deal with the repairs and up- 
keep in an economical and satisfactory manner, it is necessary 
that the shops should be equipped with up-to-date labour-saving 
machinery, testing machinery and instruments; and for an under- 
taking operating from 100 to 150 cars using chilled wheels, the 
following has been found adequate :— 

In the fitting shop: A 5-ton electric travelling crane, two lines of 
shafting, each belt driven by a 10 u.r. motor, 10in. screw cutting g8p 
lathe, 6in. screw cutting lathe with universal chucks, vertical whee 
boring machine, wheel grinding machine, hydraulic press, radial drilling 
machine, small sensitive drilling machine, universal shaping machine, 
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power hack saw, screwing machine, acme grinder, grindstone, moulding 
jigs for lining bearings, lifting jacks, and armature bogies, with various 
small tools as found necessary. 

In the armature room: Armature stands, wire drums with tension 
brakes, furnace, formers, tapirg machine, drying oven, testing machine 
and insulation testing set. 

In the smith’s shop: Two forges, anvils, swage blocks, set of levelling 
blocks, small power hammer and Roots blower driven by independent 
motor. 

In the woodworking shop: Line of shafting driven by a 5 u.r. motor, 
circular saw bench fitted with boring apparatus, band saw, planing 
machine, mortising machine and universal trimmer. 

The buildings should be constructed and the machinery arranged 
80 as to avoid undue handling of the car and different parts of the 
equipment whilst undergoing repairs. Pits should extend the full 
length of each track and communicate with each other, also be fitted 
with hydraulic platforms forremoving wheels and axles from under the 
cars. To obtain the best results, all the shops should be concentrated 
as far as possible, have plenty of light and ventilation, and be 
provided with good heating and sanitary arrangements. 


Cleaning and Painting.-—-Às the amount of the painting bill 
undoubtedly depends largely upon the method of cleaning in 
operation, these two processes should be considered together. The 
writer is not sure that the cleaning ought not to be under the control 
of the foreman car painter, instead of the night foreman, being 
satisfied that considerable economy can be effected in the planting 
department by paying every attention to the methods of cleaning : 
besides which, & well-cleaned and smart-looking car is highly appre- 
ciated by the passengers, as well as being a credit to the under- 
taking. He has always had the cars cleaned with oil, and the 
amount paid in cleaners’ wages is somewhat above the average of 
other undertakings; but as a number of cars have been in service 
nearly four years and the outsides required nothing more than 
touching up and rev. rnishing, he considers this course is justified. 
The insides are kept clean with soap and water, and, with the top 
seats, are revarnished as required; whilst the top decks are given 
two coats of best oil paint at least once a year, to insure their being 
kept watertight. 


General.—To enable a check to be kept upon the repairs bill, 
which, by its tendency to increase, appears to be always trying to 
take a more prominent place in tramway matters, also to decide 
upon the best methods and materials to be used in connection there- 
with, full and accurate records should be kept of all matters con- 
nected with the running, inspection and repairs of the cars, as only 
by & careful study of these can the many points coming under 
consideration be adequately dealt with. 

In conclusion, the writer wishes to say he is afraid there is very 
little new, or of a substantial nature, contained in the Paper, but 
feels that comparisons of the methods of working, and also the 
operating expenses of differeni systems, are always interesting if 
not conclusive. A manager whose system consists mainly of steep 
gradients has reason to feel envious of the low cost, to say nothing 
about the minimised risk of accidents, at which other systems can 
be operated whose routes are all practically level. Not only is the 
consumption of current much heavier with steep gradients, but the 
writer finds the cost of maintenance also increases in practically the 
same ratio. No conclusions, therefore, should be drawn from such 
comparisons, without taking into consideration the many different 
conditions under which the undertakings have to be operated. 


CORRESPONDENCE. 


HEAT RADIATION FROM STEAM PIPES. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: We notice in your issue of September 9th you print 
an article on * Heat Radiation from Steam Pipes,” by a Mr. 
Francis Davies. The writer of the article absolutely ignored 
the better class asbestos which is used for non-conductive 
purposes. Moreover, you will see that the paragraph dealing 
with asbestos plainly shows that Mr. Davies used so-called 
“asbestos” compositions and millboard, which contain not 
more than 25 to 50 per cent. of asbestos, and that of the very 
lowest grade, and the results obtained he holds as representa- 
tive of asbestos. 

We cannot do better than enclose you our official catalogue 
full of tests and testimonials from first-rate authorities, as well 
as a report of the National Boiler and General Insurance Co., on 
tests made by them on our coverings, which latter alone proves 
the unfairness of this article. In the catalogue sent you will 
find the difference between blue and white asbestos well pointed 
out, and on p. 78, a letter from the Charlottenburg High 


School is printed, which proves that blue asbestos is 95 per 
cent. more efficient than the hest white asbestos, 

We are tendering for some of the requirements of the 
London County Council, and, as their specification. requires 
very high insulating properties in the material to be employed, 
we enclose you an extract from the speoification and also of 
a letter we received from the National Boiler and General 
Insurance Co., giving additional figures for comparison with 
their original test. It will be seen from these figures that the 
mattress covering fulfils the requirements of the L.C.C. twice 
over, whilst the rope pipe covering, which was very much 
thinner, more than meets the case. 

As for handiness and durability of blue asbestos, the 


appended letter, dated Septtember Ist, from Mr. A. Atkins, 
should be noted.— Vours, &c., 


THE CAPE ASBESTOS Co. (Ltd.) 
London, Sept. 26. R. Wild. 


| We give below the reports and letters referred to.—Ep. E.! 


Cory or Rerort sy MR. Epwarp G. HILLER, or THE NATIONAL BOILER 
AND GENERAL INSURANCE Co. 
Manchester, January 29, 1904. 

GENTLEMEN: I beg to forward herewith our complete report on the 
heat non-conducting covering tests we have recently made for you. The 
tests are important, inasmuch as they bave been made at high working 
pressures, These pressures were selected at 160lb. in order to represent 
the standard pressure in electric stations and the like, and at 300lb. in 
order to represent the standard naval practice. We have no records of 
tests having been previously madc at so high a pressure as 300lb. I have 
to report that all the coverings tested show high efficiencies at these high 
temperatures and pressures. 

The significance of the figures given in the schedule of results is more 
marked when they are put into their equivalent in pounds of coal saved 
by the efficient covering of heat radiating surfaces. Taking as an example 
the radiation loss per 100 sq. ft. of bare surface with a steam pressure of 
160lb. per square inch, the weight of steam condensed per hour is 121:3Ib. 
for the bare pipe and 9:8lb. with the pipe covered with mattresses. The 
saving effected by the mattress covers is thus 111:5lb. of steam per hour, 
which, with a boiler evaporating 8lb. of water per pound of coal, is 
equivalent to 13:9lb. of coal. The annual saving, therefore, per 100 sq. ft. 
for a year of 50 weeks of 60 working hours would be 18} tons of coal. The 
great economy to be obtained is evident from these figures. 

Object of Tests.—The object of the tests was to determine the efficiency 
and the actual heat loss with the following heat non-conducting cover- 
ings in use: — 

(a) Blue asbestos mattresses with blue asbestos fibre filling. 

(b) Blue asbestos rope. 

Schedule of Results. 
Test at pressure of 160lb. per sq. inch. Temperature of steam 370 ·5 F. 


; Mattress! Rope Bare 
Particulars. | covers. ‘covering. pipe. 
a ——— zt 
Thickness of covering in inches .......... 2) | 12 
Weight of covering per foot run ]bs. | 5:4 43 - 
Temperature of covering, outside layer. | 98°F.* | 115°F* P 
Temperature of surrounding air .......... 52°F 54°F. | 51°F. 
Increase over surrounding air ............ 40°F. 61°F. vs 
B. Th. U. per sq.ft. of bare pipe surface per hour 83:7 141°5 1,034 
B. Th. U. per sq. ft. per hour per deg. difference 
of temperaturdreee . eccces . . 0263 F. 0447 F. 3236 F. 
Libs, of steam condensed per sq. ft. per hour 0°0982 0166 | 1:218 
Per cent. of condensation in covered pipes 
to bare pipe condensation.............. | 8:09 13 68 | 100 


— ———— 


Test at pressure of 300lb. per sq. inch. Temperature of steam 422-°3°F. 


Thickness of covering in inches .......... 21 12 | 
Weight of covering per foot run .. Ibs. 54 413 
Temperature of covering, outside layer .... 1095 F.“ 125 F.“ m 
Temperature of surrounding air .......... 59°F. | 49°F. | 54. 5?F. 
Increase over surrounding air ............ 50-5 F. | 76°F. ka 
B. Th. U. per sq. ft. of bare pipe surface per hour 89:7 1484 1,204 
B.Th.U. per sq. ft. per hour per deg. difference | 

of temperature.. orsa PSU 0:2476 0:398 9:27 
Libs. of steam condensed per sq. ft. per hour , 0:1105 | 0-182 | 1478 
Per cent. of condensation in covered pipe | 

to bare pipe condensation.............. 7:47 | 12-31 100 


* These temperatures were taken just under the outside woven covering. 


Further calculations, based on the results of above tests of your cover. 
ings, show that the probable loss of heat per hour per square foot of pipe 
surface per degree difference of temperature between steam at 200lb. per 
square inch in the pipe and the surrounding air would be about 

0:26 B.Th.U. for the mattress covering, 2}in. thick. 
0:43 „ „ rope covering, lĝin. thick. 

Description of Apparatus. — The coverings were tested on the plant, for 
the testing of heat non-conducting composition, which has been put 
down for this special object by the National Boiler and General Insurance 
Co. (Ltd.). The pipe on which the coverings were tested was 6in. bore, 
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15ft. long, and was a lap-welded mild steel pipe with plates ŝin. thick, 
with flanges welded on and generally similar to those in common use in 
electric light stations, &c. This pipe was suspended in an inclined 

osition and was provided with suitable arrangements to ensure the col- 
ection of the steam condensed by the cylindrical part of the pipe and to 
exclude that due to the flanges and ends. 

The radiating surface of the cylindrical part of the pipe was 24°45 sq. ft. 
All water condensed in this testing space ran to a drain provided to take 
the water through a flexible steel pipe to a water-collecting bottle. The 
water-collecting bottle consisted of a steel vessel resting on the platform 
of a delicate pair of scales. The condensation due to the collecting 
vessel and other measuring parts was determined separately from that 
due to the part of the pipe under test. This condensation was determined 
before the experiments commenced and also before and after each 
successive experiment. 


Description of Tests,—Ksach covering was tested at 1601b. and 300lb. per 
square inch steam pressure. The steam pressure in the apparatus was 
maintained constant throughout each test. Time observations were taken 
at each łlb. weight increase of water of condensation to the collecting 
bottle, and by this means the uniformity of the rate of the condensation 
was checked, and when plotted out on square paper the results showed 
practically straight lines. This entire absence of any irregularity in the 
results is evidence of the uniformity of the conditions and accuracy of 
the tests. 

As a basis of comparison, the condensation of steam was measured 
with the pipe uncovered. It will be noted that, taking the losses with the 
bare pipe as 100 per cent., the relative losses with the various coverings 
are as below :— 


160lb. 300lb. 
Mattress covering 2}in. thick.. 8:09 per cent... 7:47 per cent. 
Rope covering lgin. thick .... 13°68 „, . 1231 „, 
Bare pipe $Ua RU e EE E ee 100 T 100 57 


Due note should be taken of the variations in the thickness of the 
coverings. Each class of covering offers special advantages according to 
circumstances, and both gave good test results. 


Cory oF REPORT ny Gen. Rat. PROF. RIETSCREL, OF THE CHARLOTTENBURG 
TECHNICAL Hiau ScHOOL. 
Charlottenburg, October 20, 1903. 
Dear Sins: The tests made on your insulating material (blue asbestos) 
have given the following results :— Ordinary white asbestos was applied 
on a pipe 17mm. thick, and 42 per cent. decrease in radiation was noted, 
as against the uncovered pipe, The same thickness of blue asbestos was 
applied to the same pipe, under the same conditions, and 52 per cent. 
decrease in radiation was noted, from which it would appear that blue 
possesses & greater insulating value than white asbestos. We 
thank you, in the name of the Institute, for sending the material.—We 
are, dear Sirs, yours faithfully, (Signed) Maxx, Assistant. 


EXTRACT FROM SPECIFICATION OF Lonpon County CoUNCIL For ELECTRIC 
Tramways GENERATING STATION AT GREENWICH. 
Steam, Exhaust and other Piping. 

Pipe Covering.—84. . . The quality and thickness of the cover- 
ing to be such that, with steam pipes fed with saturated steam at 200lb. 
pressure, or with steam superheated to a total temperature of 550°F. 
the loss of heat per square foot of pipe surface per hour shall not exceed 
five-tenths British thermal unit for each degree Fahrenheit difference 
of temperature between the steam and the room. By square foot of pipe 
surface " is meant the area of the outer surface of the pipe before the 
covering is put on, and not the surface of the pipe when covered. 


EXTRACT FROM A LETTER OF THE NATIONAL BOILER AND GENERAL INSURANGE 
Co. (LTD.) MANCHESTER. 

. . We have made some calculations based on the results of our 
tests of your coverings and find that the probable loss of heat per hour 
per square foot of pipe surface per degree difference of temperature 
between steam at 200lb. per square inch in the pipe and the surrounding 
air would be about— 

0:26 B.Th.U. for the mattress covering. 
0:43 9 » rope covering. 

The figures, however, are for a 6in. pipe with coverings similar to those 

used in the test—viz., mattresses 2]in. thick, rope 17in. thick. 


LETTER FROM Mr. A. ATKINS a8 TO DuRaBILITY OF BLUE ASBESTOS. 


88. Leitrim,” Victoria Dock, September 1, 1904. 
The Cape Asbestos Co., 8, Minories, E.C. 

Dear Stirs: I have pleasure in stating that the blue asbestos removable 
mattresses fitted to above vessel's boilers and induced fan engine casings, 
as also your rope coverings for steam pipes (in September, 1896), have 
given every satisfaction, and in spite of wear and tear are still in sound 
condition. Their adaptability for removal, to get at parts for repairs, is 
most convenient, being removed and replaced by ordinary vessel's fire- 
man.—Yours very truly, (Signed) A. ArRINS, Chief Engineer. 


ELECTRICITY SUPPLY IN WOOD GREEN. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Notwithstanding your advocacy of supply in bulk to 
local authorities by the large power distribution companies, 
there is no doubt that municipal electricity works of medium 
size, when properly designed and managed, can be made more 
remunerative than an undertaking taking current in bulk at 
the present high rates charged, 

Wood Green at the present timo is very similar in popula- 
tion, rateable value id class of residents to what Ilford was 
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four years ago when the electricity undertaking was first started, 
and I have no hesitation in saying that similar results to those 
obtained in Ilford could be equally well obtained in Wood 
Green. 

The first year's working here certainly resulted in a deficit, 
but this was more than wiped out by the profit on the second 
year, since when the success of the undertaking has been 
assured. Last year the total costs, including all sinking fund 
and interest charges on the whole of the plant and mains, 
amounted to only 2-4d. per unit sold, and it would certainly 
not have been possible to show anything like this result had 
we been obliged to purchase current at the prices at present 
generally charged by the large power distribution companies. 
When the defunct East London and Lower Thames Bill was 
before the House of Lords Committee recently, it was stated 
that eurrent could be generated and supplied to factories, &c., 
at ld. per unit, and, even at this figure, I do not consider it 
would pay an undertaking such as this to purchase current, 
seeing that the greater part of the capital expenditure would 
still have to be incurred, in our case approximately one-half 
of our total capital being expended on mains, which would 
still be required, in addition to converting plant, meters, &c. 

I do not follow your argument that in the case of taking 
supply in bulk there is no possibility of a call upon the rates, 
as would exist in the case of a separate generating station. 
The sinking fund and interest charges would still have to be 
paid, and it would be quite possible not to make sufficient 
profit in the first few years to cover these charges.—Y ours, &c., 

Sept. 27. ARTHUR H. SHAW. 

(Electrica) Engineer to the Ilford Urban District Council.) 


LEGAL INTELLIGENCE. 


Edey v. Smith. 

On Wednesday in the City of London Court, before Judge Rentoul, K.C., 
Mr. F. G. Edey, electrical engineer, sued Mr. F. H. Smith for £76 for 
work done and materials supplied for the electric lighting of certain flats. 
Defendant, who was building flats in Chelsea, entrusted plaintiff with 
the contract for electric light wiring, electric bell fitting, &c. Plaintiff 
alleged that he had done part of the work satisfactorily, but was unable 
to complete it because defendant stopped the work. Defendant pleaded 
that plaintiff agreed to give three montbs’ credit, which had not 
expired, that plaintiff had refused to complete his contract, that the 
work was badly done, that the electric lighting company would not 
approve the wiring, and that the electric bells which plaintiff had put 
up would not ring. No local authority would supply electricity 
to the flats in consequence of there being no reducers put in by plaintiff. 
Plaintiff, on his part, declared that the bells would ring, and that the 
wiring had all been carried out satisfactorily. 

A number of witnesses were in court, but Judge Rentoul said if he 
heard the case out his decision would be a great deal at random. He 
adjourned the case for the parties to settle it between themselves as busi 
ness men. If not, he would sit specially and hear all the experts. 


An Electrical Company's Affairs. 

In the City of London Court on Friday las;, Judge Rentoul heard an 
uction brought by Mr. J. W. Record, of Leyton, against Brooker & Goss 
(Ltd.), electrical engineers, Broad-street House, London, E.C., to recover 
£19. 14s. 6d. wages and commission due. There was a counterclaim for £50. 

Mr. O. THOMPSON, for plaintiff, said defendants admitted some of the 
claim was due, but were seeking to enforce specific performance of a con- 
tract for plaintiff to take 50 shares in defendant company as qualification 
for directorship. That contract plaintiff had signed in February last 
year, and for some time he attended the directors’ meetings. Plaintiff 
was à young electrician, and defendants were electrical instrument makers 
and engineers. Brooker & Goss had carried on business in their private 
capacity, but afterwards turned the business into a company. As a 
matter of fact, shares were allotted to no one, as the company proved 
entirely abortive. A prospectus was issued, but there was not sufficient 
capital applied for to enable the directors to go to allotment or to com- 
mence business as a company. The whole thing fizzled out. New 
directors were appointed, and plaintiff's office became vacant. Now, after 
18 months, defendants were attempting to compel plaintiff to take up 5) 
£1 qualification shares, although they had never been issued. The 
plaintiff was employed by defendants in 1902, before the attempted con- 
version, at a salary of £2 a week and 1} per cent. bonus on all instru- 
ments calibrated in plaintiff s department. His salary was subsequently 
raised, but it had not been paid. For a portion of the time he received a 
portion of the salary. 

Mr. E. H. SAUNDERS, for defendants, said it was quite untrue to say 
the company was an abortion, for it was a going concern. 

Mr. THOMPSON said that might be, but the company was unable to 
pay its debts, The agreement by the plaintiff to purchase qualification 
shares had become impossible. In May, 1903, the company passed a 
resolution saying that, in consequence of Mr. Brooker, Mr. Goss, Mr. 
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Cruttenden and the plaintiff, the original directors, having failed to 
qualify within the proper time, Mr. Brooker, Mr. Goss and Mr. Edwards 
were appointed directors of the company. Two of the directors were the 
same as those who had failed to qualify, and plaintiff was turned out. 
There had been n» allotment of shares and the plaintiff could not qualify. 
Therefore the counterclaim for £50 could not hold. 

Judge RENTOUL said he did not see any possibility of making plaintiff 
liable on the counterclaim. 

Mr. BROOKER, in support of the counterlaim, said plaintiff was not 
engaged at £2. 10s. a week definitely, but only provisionally. He 
admitted that plaintiff's salary was £2. 5s. a week, but he said the pro- 
mise to increase it was only given on condition that the business of the 
company enabled them to do it. He did not want to discharge plaintiff, 
as he was a useful servant. The company was short of money owing to 
stagnation of trade. 

PLAINTIFT denied that there was any arrangement that he was only 
to be paid £2. 10s. per week if the company could afford it. 

Judge RENTOUL found for the plaintiff on both claim and counter. 
claim, with costs. 


Workmen's Compensation. 

At Salford County Court on Monday Mr. Jordan applied to Judge Parry 
on behalf of the British Westinghouse Co. for the reduction or termina- 
tion of & weekly payment made to one Thomas Jones in respect of an 
accident 1 in the company's works at Old Trafford in December 
last. It appeared that Jones was an oiler, and while oiling some 
machinery injured his thumb, which had to be amputated. At the time 
of the accident he was carning 30s. a week, and without coming into 
Court the company paid him 158. a week, and had continued the payment 
up to the present time. A doctor saw Jones in June and reported that 
he was able to resume work. The company offered to reinstate him in 
his former employment, but he refused to accept the offer. 

Jones now said that without his right thumb it was impossible for him 
to use his oil.can. In using the can with the left hand he was in danger 
of being drawn into the machinery. In reply to Judge Parry, Jones said 
he had not sought other work. He had asked for £150 to start him in 
business on his own account. 

The JUDGE said if there had been no Compensation Act was it to be 
supposed that a man who had lost his thumb would sit down and starve? 

A representative of the company said work would be found for Jones in 
a week or so, and it was arranged that the matter should stand over till 
Dec. 12. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Southwark (London) Borough Council invite applications for the 
position of chief engineer and manager of their electric light under- 
taking. Salary £300, rising by annual increments of £20 to £400 
per annum. Applications to the town clerk (Mr. J. A. Johnson), 
Town Hall, Walworth-road, S E., by noon Oct. 5. 

Dartford District Council require a resident electrical engineer to 
take charge of their electricity supply undertaking. Commencing 
salary £250 per annum. Applications to the clerk (Mr. W. Kay), 
Council offices, Dartford, Kent, by Oct. 6. 

Applications are invited for the position of lecturer and demon- 
strator in electrical engineering at the school of engineering, 
electricity and technical science, Canterbury College, University of 
New Zealand. Salary £300 per annum, with saloon passage to 
New Zealand. Particulars of qualifications and forins of appli- 
eation from the Agent-General for New Zealand, 13, Victoria- 


street, London, S.W., to whom applications by Oct. 29. See also 
advertisement. 


A lecturer in physics is required for Swindon and N. Wilts. 
Technical School. Salary £150. Applications by Oct. 3. 

A junior demonstrator in physics is required at University College 
of Wales, Aberystwyth. Applications by Oct. 15. 

An assistant lecturer in engineering is wanted at Swansea Tech- 
nical College. Salary £145. Particulars from secretary. 

An assistant in electrical engineering is wanted for 1904-5 session 
at Quecn's College, Galway. Further information from registrar. 


At last night's meeting of Marylebone (London) Borough Council 
the Electric Supply committee reported that they had received 55 
applications for the post of resident engineer. They had inter- 
viewed nine of the candidates, and had selected the undermentioned 
gentlemen to appear before the Council :— 

Mr. Francis A. Wilkinson, electrical engineer, Walthamstow Council. 

Mr. W. M. Rogerson, borough electrical engineer, Halifax. 

Mr. C. C. Fowler, assistant manager, Brighton Corporation Electricity 
Works. 

The committee recommended that Mr. Wilkinson be appointed, 
and the recommendation was adopted. The salary attached to the 
appointment is £600 per annum. 


Oldham Corporation have appointed Mr. Lewis Slattery, general 
manager Blackpool, St. Annes & Lytham Tramways Co., to the 
position of general manager of the municipal electric tramways at 


a salary of £300 per annum. The other five candidates selected for 


final interview were: 
& District Tramways Co.; Mr. A. Wolstencroft, traffic superin- 
tendent at Oldham; Mr. G. B. Spurr, manager Ilford District 
Council tramways; Mr. W. Hutchins, traffic manager, South 


ton Corporation tramways. 


Mr. J. Dugdale, general manager Oxford 


Lancashire Tramways Co.; and Mr. J. Telfer, manager Warring- 


Mr. Walter T. Kerr, assistant engineer at Crewe electricity works, 


has been appointed (out of nearly 100 applicants) borough electrical 


engineer at Hereford at £400 per annum. 


On Tuesday Willesden District Council appointed Mr. John Geo. 
Bruce, assistant distributing engineer to St. Pancras Borough 
Council, resident electrical engineer. 

Mr. A. J. Ryan has been appointed chief assistant engineer at 
Gillingham (Kent) electricity works at £150 a year. 

Exeter Electric Lighting committee have appointed Mr. Davis 
station superintendent at £2. 5s. per week. 


Mr. F. T. Callis, senior engineer-in-charge at Sheffield, has re- 


signed to take up an appointment at Newcastle-on-T yne. 


Mr. T. Hall has been appointed assistant electrical engineer at 
Burton-on-Trent at £150 per annum. 


Mr. E. J. Williams, of Hawick, has been appointed resident engi- 
neer at Inverness. 


Mr. W. A. Gilbert, of Ealing, has been appointed mains assistant 
at West Ham. 


Mr. J. B. Shaw, Wh.Ex., of the Municipal Technical College, 
Swansea, has been appointed assistant Jecturer on mechanical 


engineering at Battersea Polytechnic. 


EDUCATIONAL NOTICES. 


University of Liverpool.—The session 1904-5 commences on 
Oct. 89. The courses of study in the faculty of engineering leading 
to the ordinary B.E. degree or the certificate in engineering are 80 
arranged as to afford a general scientific training for those intend- 
ing to become engineers or to enter any allied profession. There is 
an honours course for students who desire to specialise in some 
branch of the profession and opportunities are afforded for post 
graduate work and research. Prospectuses from the Registrar. 
Included in the staff of professors and lecturers are Mr. A. Bromley 
Holmes (who is associate professor in munieipal electrical engineering) 
and Mr. J. A. Brodie (associate professor in municipal engineering). 


University of Glasgow.—The next session begins on Oct. 13, 
and continues to the end of March. After that date the students 
enter engineering works or offices for the six summer months, 
returning to the University for the next winter session. Particulars 
of classes and regulations for the degree of B.Sc. in engineering 
may be obtained from the syllabus, which will be supplied on appli- 
cation. The new James Watt engineering laboratories for students 
in civil, mechanical, electrical and mining engineering are in full 
working order, and are thoroughly equipped for experiment and 
research in most branches of engineering. 


University College of South Wales and Monmoutahire, Cardiff. 
— Particulars of the courses of instruction given in this college (a con- 
stituent college of the University of Wales) in engineering and in 
mathematics, physics, chemistry, &c., may be obtained from the 
registrar, Mr. J. Austin Jenkins, B.A. These courses quality for the 
B.Sc. degree in engineering in the University of Wales and for the 
college diploma in engineering. The next season commences Oct. 4. 


Durham College of Science (Newcastle-on-T gne).—Courses 
are provided at this college for students proceeding to the degrees 
in Science, and special facilities are offered for the study of agri- 
culture, chemistry, mining, engineering and naval architecture. 
Lectures begin Oct. 4. Prospectuses from the Secretary. 


Merchant Venturers' Technical Oollege, Bristol.—-Courses of 
instruction are given &t this college in civil, mechanical and elec- 
trical engineering, chemistry, architecture and building; also for 
matriculation, intermediate and final B.Sc. (including engineering 
degree) of the University of London. In addition to the professors, 
the college staff includes 79 assistant lecturers, demonstrators and 
skilled artisans. There are 11 laboratories, eight workshops, a 
dynamo room, engine house and an electric light installation. The 
calendar (price 6d.) or short prospectus (free) may be obtained from 
the registrar. The former is a volume containing much interesting 
information concerning Merchant Venturers’ College, which was 
established as far back as 1856. 


Birkbeck College, London.— The new session begins on Monday, 
Oct. 3. There are day and evening classes and systematic courses 
of instruction (lectures and laboratory) for the degrees of Science 
and Engineering of the University of London. Further information 
can be obtained from the Principal. Birkbeck College has just 
completed 81 years of educational work in the metropolis. During 
last session 71 students passed some university examination, while 
a large number gained successes at various public examinations. 
Themodern language classes at this institution are a distinctive feature. 


Borough Polytechnic Institute, London, 8.B.—The 1904-5 
session commences on Oct. 3. There are evening classes (lectures 
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and laboratory work) in inorganic and organic chemistry, electro- 
chemistry, electricity and magnetism and electrical and magnetic 
measurements. Prospectuses from the Principal (Mr. C. T. Millis). 
The course in electrical and magnetic measurements is intended for 
electrical engineers, instrument makers and others engaged in elec- 
trical work. See also an advertisement. 


Hackney Technical Institute.—The session commenced on 
Sept. 19. There are special courses and laboratory work in 
electrieal engineering, including electrical measurements, dynamo 
and motor design and telephony. Prospectus from the secretary, 
Dalston-lane, London, N.E. 

Northampton Institute.—Full day courses in the theory and 
practice of mechanical, electrical and horological engineering will 
commence on Oct. 3. The courses for mechanical and electrical 
engineering include periods spent in commercial workshops and 
extend over four years. Students also prepare for the degree of B.Sc. 
in engineering at the University of London. Particulars as to 
fees, &c., can be obtained at the Institute, St. John Street-road, 
London, E.C., or on application to the principal (Dr. R. Mullineux 
Walmsley). The evening technical classes in all branches of elec- 
trical and mechanical engineering commenced on Monday. There 
are well equipped laboratories for all kinds of electrical testing. 


American Correspondence.— We can fully endorse a complaint 
made by a correspondent to The Times (“ Philalethes "), who 
writes :— 

I would draw attention to a small matter in which it is possible for 
some of our trans-Atlantic cousins to make their practice at once more 
courteous and more businesslike. The number of insufficiently-paid 
letters that have reached me from every country, save one, may be 
counted on the fingers, but the infractions by citizens of the United States 
of the first duty of a correspondent have been so numerous and sometimes 
so flagrant, the surcharge occasionally running into shillings, that I have 
been compelled to give directions that all communications bearing the 
American postmark and charged with excess postage be returned to the 
senders. By this method, which I recommend to such of your readers as 
have suffered in the same way, I am gradually awakening my American 
correspondents to a sense of their responsibilities. 

We fear this is a general experience. By one mail we have our- 
selves been surcharged as much as 10s. 4d. on 17 letters. 


Artificial Percha.—It is announced that two Dutch inventors 
have registered a patent for the manufacture of Liconite," an insu- 
lating substance claimed to be a good substitute for gutta-percha, 
and said to be proof against the action of acids, alkaloid. and water. 
The journal La Quinzaine Coloniale is responsible for these and 
other particulars concerning this compound. 


Australian Patents.— Messrs. Collison & Co., patent agents, 
Collins-street, Melbourne, and Adelaide, inform us that 

The Australian patent law and Federal patents are now established 
facts and the Central Patent Office is established at Rialto-buildings, 
Melbourne. The law is to a great extent based upon the existing 
British system, but the official staff before issuing & patent, make an 
examination to ascertain whether the invention described has been pre- 
viously patented, or a patent applied for,in any of the States of the 
Commonwealth, An invention can now be protected throughout the 
whole of the Commonwealth for 14 years by one patent for each inven- 
tion, at approximately one-third the cost formerly involved when six 
State patents had to be obtained. The State Patent Offices are only con- 
tinued as offices of record where the specifications of applications filed will, 
after their acceptance, be exhibited for public information. The act 
ensures that the patents obtained in the several States shall remain in 
full force with all the rights granted. Commonwealth patents will be 
granted for 14 years, and will be subject to the usual conditions of British 
patents, with the exception that if one claim is found by a Court to be 
invalid it shall not affect the validity of any other claims, or of the 
patent, so far as it relates to any valid claim. Patents have effect 
against the Crown, but the Government of the Commonwealth may use the 
patented invention upon such terms as are agreed upon with the patentee, 
or, in default of agreement, are settled by arbitration, or the Common- 
wealth or a State may, if thereto authorised by Act of Parliament, direct 
the patentee to assign his rights, the amount of compensation being 
decided by agreement or arbitration. An invention may be assigned to 
the Commonwealth before patenting, and the act provides that the com- 
munication of an invention to the Minister for Defence, and proceedings 
thereunder, shall not be deemed publication, or prejudice the validity of 
any patent thereafter granted. In the bill as originally introduced there 
was & provision requiring the invention to be ** worked" as a condition of its 
maintenance, but that was eliminated in passage through the Parliament. 
The nearest approach to such provision is & power conferred upon the 
Commissioner or the Court to arrange or order a licence to be granted to 
a person wishing to use a patented invention in respect of which the 
reasonable requirements of the public have not been satisfied." The 
ordinary powers of amendment and extension are provided for, and the act 
contains provisions under which the Commonwealth is enabled and prob- 
ably will become a party to the International Convention. The procedure 
of application for patents by petition accompanied by provisional or 
ee specification. is somewhat similar to that of the British Patent 

ce. 

Barnes.—On the recommendation of the electrical engineer (Mr. 
C. S. Davidson) the following sliding scale of discounts to large 
power consumers has been adopted :—500 units per month, 2d. per 
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unit, 21 per cent. discount; 1,000 units, 2d. and 5 per cent.; 2,000 
units, 2d. and 10 per cent.; 4,000 units, 2d. and 15 per cent. 
Monthly accounts payable within 7 days. 


Barnstaple.—The Council have approved a recommendation by 
the Lighting committee to substitue pairs of incandescents for Nernst 
lamps in High-street, thus rescinding the previous decision to erect 
arc lamps. 


Basingstoke.—An inquiry was held here last week into the 
application of the Town Council to borrow £16,450 for electricity 
supply. The Council have entered into an agreement with the 
National Electric Construction Co. for the erection and maintenance 
of the works for a number of years, the company paying interest 
and sinking fund charges on the capital outlay. Evidence was given 
by the consulting engineer (Mr. R. P. Wilson) and the manager of 
the company (Mr. W. B. Cownie). 


Battersea (London).—The Council have decided that the public 
electric lighting of the Shaftesbury and Beaufoy Estates is to be 
completed at a cost of £447. 


Belfast.—The Tramways committee considered on Monday a 
communication from the borough surveyor of Wolverhampton 
explaining the Lorain surface-contact system of traction, but it was 
decided to abide by the decision to adopt the overhead system. 

The tramways manager (Mr. A. Nance) submitted a report recommend. 
ing that the first 170 cars be ordered without tops, but with the top deck 
so designed as to admit of a cover, and that when experiments with top 
covers on other tramways had been brought to a successful conclusion 
tops be put on all the Corporation’s cars. Mr. Nance has drawn the 
specifications so that the contractor is required to contract for the cars 
with or without tops and to supply drawings of his idea of the best tops 
to be provided. 

The committee adopted the report, but decided that all reference to 
any particular type of car should be eliminated from the specification. 


Birmingham.—The work of excavating and laying the founda- 
tions of the new generating station on the site of the old General 
Hospital is nearing completion, and arrangements will shortly be 
made for building the station. The ultimate capacity of the gene- 
rating plant will be 22,000kw. an the estimated cost £510,000, 
including £130,000 for buildings. A: the outset only 8,500kw. is to 
be installed, at a cost of £260,620. The scheme has Deen so planned 
as to admit of easy extension from time to time as demand arises. 


Blackburn.—Mr. A. S. Giles, borough electrical engineer, has 
tendered his resignation, in consequence of his acceptance of a 
foreign appointment at a salary of £1,800 per annum. The Elec- 
tricity committee have accepted Mr. Giles’ resignation with regret, 
and agreed to release him at the end of November. 


Bradford.—In place of the former charges of ld. and 2d. for 
current for electric energy for power, the Corporation electricity 
department now charge 14d., 1$d., 13d. or 2d. per unit on a gradu- 
ated scale corresponding with the horse-power of the motors u 
and the continuity of the demand. The minimum has been increased 
by àd., as Id. does not give a margin of profit. 


Bury, Rochdale and Heywood Tramways.—At a further con. 
ference between representatives of Bury, Rochdale and Heyw 
Corporations, terms have been approved for the conversion to 
electric traction and the operation of the tramways of the Bury. 
Rochdale & Oldham Steam Tramways Co. These draft terms pro- 
vide that Heywood shall buy up the company’s property in the 
borough ; reconstruct and electrically equip the lines, and supply 
current, but Rochdale and Bury Corporations will provide the cars 
and work them. The fares in Heywood are to be taken by Hey- 
wood, and a fixed charge for working expenses is to be paid to Bury 
and Rochdale. The purchase price of the company's undertaking 
is £162,675, to be contributed by the local authorities as follows :— 
Rochdale and Wardle, £70,890; Littleborough. £7,083; Royton, 
£15,544; Heywood, £20,436; Bury, £38,441; Tottington, £4,191; 
Unsworth, £3,016; Whitefield, £8,620. 


Change of Name for Cable Steamer.—The Western Telegraph 
Co. are applying for sanction of the Board of Trade to change the 
name of the es. Norseman to the es. Norse.” 


Cheltenham —The work of constructing the extensions of eh 
Cheltenham and District Light Railway to Charlton Kings an 
Leckhampton has been commenced. 


Chile.—A concession has been granted to Don Alberto Const 
for the construction and working by steam or electricity of a railway 
from the port of Quintero to a junction with the Government ra 
way from Santiago to Valparaiso, either at Calera or at Nogales. , 

A law has been published relating to electrical concessions V! 
Chile, from which the following is an extract :— ee 

The graut of concessions for electrical enterprises falls within t? 
functions of the President of the Republic, who is also to take measure 
for the inspection of electrical tramways, railways and other enterprise 
from the point of view of public safety. Concessions for pur 
undertakings with underground wires may be granted for 20 years 
the term of those with overhead wires is not to exceed 10 years. : 

In Santiago, Valparaiso, and other towns where electric ec 
exist, the electric telephone wires, electric lighting wires, and 0 


— — 


electric conductors for distributing electric power are to be placed under- 
ground. A term of four years is allowed for the replacement of existing 
lines by underground lines. Lines exclusively used for tramway service 
are excepted from this regulation. 

Within six months from the publication of the Law certain safety 
apparatus, in conformity with details to be specified in regulations to be 
issued by the President, are to be installed in every electric tramear. 

The Official Diario" containing this law can be seen at the Com- 
merciai Intelligence Branch of the Board of Trade, 73, Basinghall- 
street, London, E.C. 


Commercial Instruction in Germany.—The British Consul at 
Stuttgart (Dr. Frederic Rose) has made a further report concerning 
commercial instruction in Germany. This has ljust been issued by 
the Foreign Office, and forms instructive reading. There have been 
18 previous reports made to the Foreign Office on the methods of 
instruction on technical subjects in Germany, of which the latest is 
by no means the least important, as it shows that there are 429 
commercial schools where higher, secondary, or lower commercial 
instruction is given, and this not including private commercial 
schools or commercial schools for women. The price of the report, 
which is a voluminous one, is 7d. post free. 


Coventry. Sanction to a loan of £30,388 for electricity exten. 
sions (repayable in 26 years) has been obtained by the Council. 


Crompton.—The Council have applied for an extension of time 
for carrying out the terms of their provisional electric lighting 
order, 1901. 

Customs Decisions.—Dy a recent decision of the American 
Customs department, porcelain insulators conted with a single 
glaze are dutiable as porcelain only, not ornamented nor decorated. 
The duty is 55 per cent. ad val. 

Dartford.—In a supplementary return of the Electric Lighting 
committee the net deficiency on the past year's working of the 
electricity undertaking is put at £1,619. 

Atthe Council meeting last week the chairman ( Mr. Hesketh) said that 
though the returns were not satisfactory, the position was not as bad as 
it appeared. The receipts had been sufficient to cover working expenses 
and leave a small gross profit, but interest (£910) and repayment of loans 
(£709) made the debit balance £1,619. They bad not expected that the 
undertaking would pay within the first two or three years. The com- 
mittee's recommendation was adopted to seek the advice of the consulting 
engineera (Messrs. Hawtayne & Zeden) and to place the works in charge 
of an expert for a month, for the purpose of a report on the working. 

Dover.—Out of 5,908 ratepayers’ votes a majority of 134 has been 
secured against the proposal to run electric tramcars on Sundays. 


Dublin.—Further correspondence in continuation of that set out 
in our last issue (pp. 907, 908) has been published concerning the 
past and future working of the Corporation's electricity under- 
taking. Dated 19th inst., Mr. Mark Ruddle has replied to Mr. 
Robert Hammond's letter of Aug. 25, in which Mr. Hammond 
offered to take over and work the undertaking for a number of 
years on certain terms, and at the same time discussed various 
inatters concerning the estimates made by Mr. Ruddle. In his 
reply, Mr. Ruddle takes exception to certain quotations made by 
Mr. Hammond from a report sent in by Mr. Ruddle to the Lord 
Mayor of Dublin in March, 1901, and sets out the exact terms of 
this report, supplementing these by reference to an estimate which 
was prepared in December, 1902, in connection with the then 
annual estimates. Mr. Ruddle's reply concludes as follows : — 

Mr. Hammond refers to pessimistie views" of the cost of pro- 
duction, and I am glad t» state that, from the very satisfactory demand 
which has been made for connections during the past year, and the 
inquiries for future supplies, I certainly do not hold such views. I am 
not prepared to enter int» competition with Mr. Hammond for the privi- 
lege of running the undertaking for a term of years, but I am prepared to 
undertake, now that the plant is in my charge, to produce the energy at 
as low & cost as Mr. Hammond can possibly produce it, provided the 
Council give me, as city electrical engineer, as free a hand as Mr. 
Hammond has had in the working and management of the undertaking 
during the 12 months of his supervision agreement. 

The Corporation will, on Monday next, consider reports, &c., concern- 
ing electric lighting. 

Dundee.—The city electrical engineer (Mr. H. Richardson) has 
reported to the Tramways committee upon the explosion which 
occurred on the evening of Aug. 25, when two old rubber-covered 
mains in Tay-street gave way, and arced on to the cast-iron piping 
in which they were laid, igniting some gas in a manhole box. 

Mr. Richardson did not wish to say anything definite about what sort 
of gas was in the manhole, but, according to the statements of some of 
his men there was a strong smell of coal gas; he was not himself 
present at the time. One point in favour of the new cables being laid 
solid (continues Mr. Richardson) was that they prevented to some extent 
the accumulation of gas in the manholes, but all they could really rely 
upon was the thorough periodical inspection of the manholes. In answer 
to the probable suggestion that gus was given off by the bitumen, he 
pointed to the fact that explosions had taken place in Dundee before the 
new mains laid in bitumen or pitch were put in. 

On Monday the committee authorised (on the recommendation 
of Mr. Richardson) certain extensions of the mains at an estimated 


cost of £500. 
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Bast Ham.—An inquiry will shortly be held into the application 
of the Corporation to borrow £10,820 for electric lighting extensions. 


Bgypt.—The electricity works at Tantah of the Société Elec trique 
de la Basse Egy pte were opened on 15th ult. 

The Société Electrique d'Ismailia are equipping electricity works 
at Suez and Port Tewfik and will shortly commence supply for 
public and private lighting. 

Blectrical Exports from America.—The value of the total 
exports for the 12 months ended June 30, 1904, of electrical 
machinery from the United States shows & small reduction over 
the corresponding period of 1908, the figures being $5,045,809, com- 
pared with $5,779,459. There was an increase, however, in the 
exports of electrical and scientific instruments from $7,180,508 for 
1908 to $8,297,728 for 1904. 

Blectricity in Shipyards —In the new buildings at William 
Simons & Co.’s Renfrew yard there is a complete electric lighting 
installation, and electric travelling cranes have been erected in the 
new boiler shop and in each bay of the new engine shop. 


Enamel for Enclosed Engines.— We have received the following 
inquiry for enamel :— 

TO THE EDITOR OF THE ELFCTRICIAN. 

Sır: I should be glad to hear the name of any enamel suitable for the 
insides of enclosed engines, one which will fix any foundry sand, and will 
not be destroyed by either an oil and water bath, or by the oil used for 
forced labrication.—Yours, &c., SANDY. 

Surrey, Sept. 23. 


Fatality.—An inquest was held on Wednesday on the body of & 
youth named Thompson, who met with an accident at the 
St. Nicholas sub-station of the Scarborough Electrie Supply Co. on 
Tuesday :— 

George Arnott, electrician, said he found the deceased, who had had 
three years’ experience, apparently dead in the sub-station with one 
elbow resting on & switchboard which he had been dusting. His head 
was 3in. from one of three live terminals. He had on the regulation 
rubber gloves; he was dusting the switches at the sub-station, of which 
he had a thorough knowledge. The assistant manager (Mr. J. Moseley 
Williams) said the voltage of the terminal was 120. Dr. Maingay, who 
gave medical testimony as to the cause of death, said there was no known 
minimum voltage to cause death. A verdict of death by electric shock was 
returned. 

Finland.— Electrical machinery, apparatus and accessories to the 
value of only £23,029 was imported into Finland in 1903, compared 
with £28,106 in 1902. 

Fire.—A fire which broke out on Saturday night on the premises 
of Mr. W. Seymour, electrical engineer, 188, Walton-street, Chelsea, 
caused considerable damage. 

Fochabers (Morayshire).— Electric lighting is to be adopted at 
Gordon Castle, and the Duke of Richmond and Gordon has been 
petitioned by the inhabitants to make provision for the supply 
of current for publie and private lighting of Fochabers The 
petitioners have been informed that if the equivalent of 950 8 c.p. 
lamps are guaranteed his Grace will supply current at 5s. per 16 c.p. 
lamp per annum, which will include 1s. per lamp per annum for 
interest on capital ontlay. 

Glasgow.—The Tramways committee have approved the pro- 
posals of the tramways manager (Mr. John Young) for extensions of 
the Corporation electric tramways. 

Handsworth.—The Council and the South Staffordshire Tram- 
ways Co. have settled their differences as to the tramway route 
between the West Bromwich boundary and New Inns, and on Wed- 
nesday the Council ordered its seal to be affixed to the lease of the 
Council's tramways in Holyhead-road to the company. 

Hanley.—At the meeting of the Council last week the Electric 
Lighting committee’s minutes contained a reference to the break- 
down at the electricity works on July 23, and to the report of the 
borough electrical engineer (Mr. C. A. Cowell) thereon. The com- 
mittee have, we learn, asked Mr. Cowell to send in his resignation. 

Hull.—The North-Eastern Railway Co. have applied to the 
municipal Electricity department for a supply of current for 222 16 c.p. 
lamps at Paragon station and also for working signals. 

A Mr. F. Costello has made a claim against the Corporation for 
£10 for loss of trade during a temporary suspension of electricity 
supply on Sept. 13. The Electricity committee repudiate liability, 
as current was only cut off (after notice) in the daytime while 
making certain alterations. 

Kanturk.—There is no public lighting here and a movement 
(supported by Canon O'Connell, P.P.) is on foot for introducing tlie 
electric light. 

Lancashire.—The Lancashire Electric Power Co. is negotiating 
with a number of local authorities for a supply of electricity in bulk. 
With a view to obtaining better terms from the company the 
authorities have decided to hold a conference at Wigan to discuss 
terms and to take united action. 

Leicester.—On the presentation of the accounts of the gas and 
electric lighting departments on Tuesday, Councillor Edwar ds stated 
that the total capital expenditure on the electricity departm ent was 
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£218,874. The receipts for the past half-year were £13,154, an 
increase of £1,504; the expenditure for that period was £5,414. 
After paying interest and sinking fund instalments the profit on the 
half-year was £2,570. 118. 9d., an increase of £1,269 over the 
corresponding half of last year. 

The Council have pecided, on the recommendation of the Tramways 


committee, to apply for a loan of £60,000 for additional tramcars, 
generating plant, &c. 

Councillor Flint stated that the tramway undertaking had been fairly 
successful. The receipts were not as good as he had hoped for. Roughly, 
the receipts were £1,000 a week more than last year, and the number of 
passengers had been doubled. The committee were considering the use 
of canopied tops for the cars. The delay in construction of the uncom- 
pleted lines rested with the contractors, and the committee were in no 
way responsible. 

Leeds.-—An inquiry was held here on Tuesday into the applica. 
tion of the Corporation to borrow £100,000 for extensions of the 
electricity supply undertaking. 

The town clerk (Mr. R. E. Fox), the city accountant (Mr. Wm. Derry) 
and the city electrical engineer Mr. Harold Dickinson) gave evidence, 

Mr. Fox sketched the progress of the undertaking. There were 3,988 
consumers in March, representing the equivalent of 307,849 8 c.p. lamps 
connected for lighting and motor power. The connections in motors 
were equal to 2,963 n.p. The capital expenditure was £752,509. The 
capacity o! the plant installed was 8,740kw., the maximum load being 
5,040kw. The units sold in the year ended March last were 6,271,186, 
and E Hoi for the year was £76,721. The surplus profit last year 
was £3,431. 


Mr. Dickinson gave technical details. Generally speaking, the present 


application was in respect of additional plant, nothing being included for 
mains, Bub stations or meters. 


Little Lever. —The Council will apply for a provisional electric 
lighting order. Electricity in bulk is to be supplied by the 
Lancashire Electric Power Co. 


Maidstone.— The Council have discussed the question of running 
Sunday tramcars, and have decided that they shall not be run 
between 10:30 a.m. and noon, nor between 6:80 p.m. and 8 p m. 


Marylebone.—In their report the Electric Supply committee 
state that the Board of Trade has not yet fixed the date for the com- 
mencement of the new provisional order, there still being some out- 
standing questions as to title to property. In the meantime, under 
the terms of the order of 1889, which remains in force, the com- 
mittee had inserted in the press the notice of intention to apply to 
London County Council for approval to the alteration of the standard 
pressure of supply. Particulars of the appointment last evening of 
a resident engineer will be found under ** Appointments.” 


Municipal Telephony.—On Wednesday, Portsmouth Telephone 
committee decided to recommend the Council to apply for sanction 
to a further loan of £20,000 for such extensions of the municipal 
telephone system as may from time to time be decided upon by the 
committee. 


New South Wales Tramways.—In the annual report of the 
New South Wales Railway Commissioners it is stated that during 
the past year 125 miles of tramway were open for traflic, the capital 
cost being nearly 34 millions. The gross earnings were £803,000, 
and the net return (ufter paying working expenses) £129,360, or 
34 per cent. on capital, and yielding a slight profit to the State. 
Most of the tramway lines are in the vicinity of Sydney and New- 
castle and are worked electrically. 137,000,000 passengers were 
carried during the year. 


a site has been secured for the projected electricity 
works. 


Oulton Broad.—On Wednesday the Council decided to postpone 
their application for a provisional order, provided Messrs. Barber 


& Croft, who propose to apply for an order, also postpone their 
application. 


Pontypridd.—The arbitrator(Sir Colin Scott Moncrieff) appointed 
by the Board of Trade to ascertain the value of the local tramways, 
has fixed Oct. 21 for his inspection of the lines. The arbitration 
proceedings are to be held in Pontypridd. 

The Council have decided to appoint a resident electrical engineer 


to manage the electricity supply and tramways undertakings at a 
salary of £300 per anuum. 


Rowley.--The Council have decided to raise a loan of 44.600 
from the Metropolitan Life Assurance Society for the electrical 
equipment of the tramway between Old Hill and Blackheath. The 
agreement with the Quarry Bank and Brierley Hill Councils for the 
construction of a joint tramway has been sealed. 


Royal Parks Lighting. The arrangements for the electric 
lighting of St. James, Green and Hyde Parks (London) by H.M. 
Office of Works will shortly be completed. All the necessary cables 
under the roads have been laid, but those under the Admiralty 
garden to the Mall will not be laid until the work of the extension of 
the magnificent thoroughfare into Trafalgar-square is in progress. 
From near Drummond’s Bank overhead electric wires will be 


erected temporarily as far as the Admiralty building, where under- 
ground communication will be made with the Mall cables. 


Bt. Andrews.—The Dean of Guild Court passed on Friday the 
plans for the generating station of the Electric Supply Corpn., who 
expect to have supply available by January next. 


Sewage Pucification.—A demonstration took place last week 
at Guildford of the Oxychloride ” process of sewage purification, 
which consists of the electrical decomposition of salt and water, or 
sea water, in a specially designed electroliser having a large super- 
ficial area of electrical surface. The demonstration was carried out 
by Dr. Rideal, the well-known specialist in this branch of work, who 
explained in detail to a large company the merits of the process. A 
large building has been erected at Guildford, and in this experi- 
ments have been carried on for some time past. 


School Lighting.—Govan School Board have resolved to wire 10 
of their schools. Current will be taken from the Corporation mains. 


Solihull.—It is proposed to obtain information as to the desira- 
bility of establishing electricity supply. 


Southend.—The Council have applied for sanction to a further 
loan of £56,000 for extension of the plant at the electricity works, 
including three steam dynamos, four boilers, economiser, mains 
and services. 

The Light Railways committee recommend that Parliamentary 
powers be sought for supplying electricity in bulk, for the supply of 
electric fittings and motors on hire and for undertaking hire purchase 
or assisted wiring. 

The electrical engineer (Mr. W. E. J. Heenan) reported last week that 
the equivalent of 40,508 8 c.p. lamps are connected, and submitted a 
scheme for increasing the capacity of the generating plant to 80,000 lamps, 
which he calculated would carry them over the next 10 yeara. The 
scheme provides for three steam dynamos, four boilera, an economiser, 
auxiliary machinery, engine room and boiler house extensions, electric 
light mains, public street lighting and consumers’ services. The cost of 
the new plant is put at £20,490. 15s., and of the extension of mains in 
53 streets, feeders, &c., £35,509. 5s., total £56,000. The Electric Lighting 
committee had considered and adopted Mr. Heenan's scheme, and recom. 
mended that sanction be applied for for borrowing the sum mentioned. 

After discussion the recommendation was carried by nine votes to eigh'. 


Stepney (London).—On Wednesday, the Council decided to ask 
London County Council to sanction a loan of £20,000 for the easter. 
extension of the electricity undertaking and £3,950 for meters. 


Stourbridge.— The draft agreement with the Midland Electric 
Corpn. for Power Distribution for the supply of electricity in bulk 
was approved by the Council on Monday. 


Tramway and Railway Competition.—The East and West York- 
shire Union Hailways Co.'s passenger service between Leeds and 
Rothwell will be discontinued after to-day, this step being, apparently, 
necessitated by the competition of the electric tramways betweea 
Leeds and Wakefield. 

The Great Northern Railway Co. have reduced their fares between 
Leeds and Wakefield and Leeds and Bradford for similar reasons. 


Transvaal Imports.—The value of the imports of electric cables, 
wires and fittings into the Transvaal for the six months ended 
June 80 last was £38,000, compared with £34,000 in the corre- 
sponding period of 1903. Tramway material stands for £38,000, 
compared with £50,000 in 1903. 

Village Lightiag.—Mr. Mager, surveyor to Walsall Rural 
Council, has prepared a scheme for the electric lighting of the 
parishes of Rushall and Pelsall, but it has not yet been decided who 
is to carry out the scheme, a company or the Councils. 


Walthamstow.—At Friday's meeting of the Council, the con- 
sulting electrical engineer (Mr. J. Enright) reported that the total 
costs and charges of generation and distribution of electric eu: g 
for the 12 months ended March 81 last were £10,171, or 299. 
per unit (compared with £7,093, or 8:18d., in the previous year). 
Working costs were now only beaten by two electricity under- 
takings in and around London—viz., Hackney and Stepney— where 
the units sold were far in excess of Walthamstow. Mr. Enright 
reported that satisfactory progress is being made with the erection 
of the new tramway plant. | 

An inquiry was held on Wednesday into the application of the 
Council for sanction to borrow £46,000 for extensions of the elec- 
tricity undertaking. The works have been in existence three years, 
and last year a profit of £3,000 was made. Since 1902 the number 
of consumers has increased fourfold. The proposed extension of the 
generating station is partly required in connection with the Council's 
tramway undertaking, 114 miles of which are being constructed. 
Mutual running powers have been obtained between the Tottenham 
system (owned by the Metropolitan Electric Tramways, Ltd.) and 
the projected system of the Leyton Council, by which Walthamstow 
and Epping Forest will be linked up with the North of London 
through Tottenham, Stoke Newington and Finsbury Park, and East 
London through Straford and Leyton. 


Walton-on-Thames.— Weybridge Council have asked the Board 
of Trade to give them an opportunity of objecting to the grant of a 
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licence to the Urban Electric Supply Co. to supply electric energy 
in Walton. As announced in our last issue, Walton Council have 
given permission to the company to erect a temporary station in 
Walton in consequence of the refusal of Weybridge Council to 
permit Walton to be supplied from the company's Weybridge works. 


Water Power in Brazil.—The Foreign Office have received 
particulars relating to the possibility of generating electric power 
for industrial purposes from the Paulo Alfonso waterfalls. The 
British vice-consul, who has visited the Falls, expresses his con- 
fidence that they are eminently adapted for the generation of 
large electric power. Triumphs, the prospective mining district of 
Pernambuco, where valuable minerals are said to exist, is 113 miles 
rom the Falls. 


Wellington (Salop.)—A report on electric lighting, prepared by 
the surveyor, Will be discussed at a special meeting of the Council. 


West Ham.—On Tuesday the borough treasurer reported that the 
deficiency on the electricity undertaking for the year ended March was 
£3,788. 6s. 10d., making the total deficiency to date £4,458. 19s. 6d. 

On the current year’s working, he said, there would be a probable 
further deficiency of £3,400. On the other hand, he thought the tram- 
ways department would be able to give £8,000 in relief of rates. 

The report was adopted, and it was resolved to apply to the Board of 
Trade to borrow £58,500 for the construction and equipment of electric 
tramway extensions. 

The treasurer also reported that the whole of the last issue of £500,000 
Corporation stock had been subscribed, and £127,254. 7s. 8d. was avail- 
able for tramways and £97,889. 1s. 6d. for electric lighting. 

An agreement has been entered into with Jackson Bros., a local firm, 
who undertake to pay half the cost of extending the mains to their 
premises and guarantee to take a minimum of 6,000 units per annum 
for three years. 

Plans for the electrification of the new tramway routes were approved, 
and directions given for preparing specifications for 35 new cars. 

It was decided to retain the Harvey patent signalling apparatus fixed 
& couple of months ago in Plaistow-road on trial, and to purchase 
another set, 


Wickwar.— Messrs. Arnold Perrett & Co., who are laying down 
electric bghting plant for their own works, have offered to provide a 
supply of current for public and private lighting in the district. 


Willesden.—On Tuesday a statement of receipts and expenditure 
of the electric lighting undertaking for the first complete year's 
working was submitted. 

The total expenditure is £8,363, including repayments of loan raised 
for sub-stations and mains £2,787, generation of electricity to Feb. 8, 
1904, £1,607, purchase of electricity in bulk from Feb. 8 to date £1,475, 
management expenses £1,449, public lamps £360, distribution cost £346, 
rent, rates and taxes £188, law and Parliamentary expenses £119. 
Receipts were £8,549, including £5,362 from private consumers, £2,821 
from public lighting, and £200 meter rentals. Allowing for bad debts the 
net profit was £177. The Electricity committee reported having con- 
sidered a suggestion for the adoption of a flat rate, but they had come to 
the conclusion that the maximum demand system at present in use, 
under which consumers paid an average of only 3:74d. per unit should 
be adhered to. With regard to charges for power the committee recom- 
mended that an additional alternative scale be allowed, the charge to be 
on the two-rate meter system 14d. per unit during the hours of daylight, 
and 4d. per unit daring the excepted hours, as already fixed for inter- 
mittent supply. 

The report and recommendations were adopted, and main extensions, 
estimated to cost £782, were sanctioned. 


Wood Green (London).— The decision of the Local Government 
Board with regard to the application of the Council to borrow 
£43,000 for electricity supply has apparently greatly disturbed 
Councillor Reed, who, at yesterday's meeting, attacked in most 
vigorous fashion the Local Government Board collectively, and the 
Board's inspector at the recent inquiry in particular, for their action 
in regard to this matter. The worthy Councillor imputed political 
bias to the Board, but this was only his playful way. He then 
strongly advised the Council to have nothing to do with private 
companies, and ended by moving a resolution that the Council 
should adhere to its policy of obtaining a municipal supply of elec- 
tricity, and instructing the Electrical committee to consider and 
report upon the situation generally. "This proposal was carried. 


Workhoase Lighting.—Ormskirk Guardians have decided to 
establish independent electric lighting and power plant at the 
workhouse, the initial cost of the undertaking being estimated at 
£3,100 (including £1,500 already expended for extra high-pressure 
boilers, &c.). 

Wolstanton and Burslem Guardians have engaged Mr. Ashton 
Bremner, borough electrical engineer at Burslem, to prepare an 
electric lighting scheme for the workhouse. 


York.—The City of York Tramways Co. have offered to sell their 
undertaking to the Corporation. The Streets and Buildings com- 
mittee have rejected the company’s offer, and have appointed an 
expert to value the tramways, including cars, horses, buildings and 
rolling stock, and will negotiate on the basis of this report. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


The Visitors committee of Cumberland and Westmorland 
Lunatic Asylum, Garlands, Carlisle, invite tenders for the supply, 
delivery and erection of two Lancashire boilers, feed pumps, steam 
exhaust and water pipes and valves; two 50kw. and one 30kw. 
steam dynamos, and a 5-ton travelling crane ; economiser ; under- 
ground bitumenised cables and boxes; wiring of buildings, switch. 
boards, motors, fans, &c. Specifications, &c., after Oct. 3 of the 
clerk to the visitors, Mr. C. W. Allan Hodgson. Specifications may 
also be inspected (but not obtained) at the offices of the consulting 
engineer (Mr. F. R. Batty), electricity works, Northallerton, 
Yorks. "Tenders to Mr. Hodgson, The Courts, Carlisle, by Nov. 1. 
See also advertisement. 


London County Council invite tenders for the work to be done 
(including wiring and fittings) in connection with the electric light- 
ing of the Ranger’s House, Blackheath. Specifications, &c., from 
the Council's chief engineer (Mr. Maurice Fitzmaurice, C. M. G.), 
County Hall, Spring Gardens, S.W. Further particulars are given 
in an advertisement. Tenders, addressed to the Clerk of the Council, 
County Hall, Spring Gardens, London, by noon Oct. 11. 


Rochdale Corporation invite tenders for supply, delivery and 
erection of three ejector condensers, three electrically-driven cir- 
culating pumps and the necessary extensions of the steam and water 
pipes, valves and accessories. Specifications, &c., may be seen at 
the offices of the consulting engineers (Messrs. Lacey, Sillar & Leigh’, 
2, Queen Anne's-gate, Westminster, S. W., and 70, King-street, Man- 
chester, and may be obtained from the former office. Tenders to the 
town clerk (Mr. W. H. Hickson) by Oct. 10. See also advertisement. 


The directors of the Great Western Railway Co. invite tenders 
for supply of various stores for the year ending Nov. 30, 1905, 
including telegraph ‘instruments, apparatus (insulators, &c.), iron- 
work, tools and drysalteries, electric wire and cables, carbons, incan- 
descent lamps, &c., indiarubber goods, acids, varnishes, oils, colours, 
wire, ironmongery, &c. Samples and patterns may be seen at 
Swindon from Oct. 5 to 14, and specifications with forms of tender 
can be obtained at the stores department, Swindon. Tenders to the 
secretary (Mr. G. K. Mills), Paddington Station, London, W., by 
Oct. 17. See also an advertisement. 


Tottenham District Council invite offers (based upon certain 
arrangements, particulars of which are set out in the form of tender) 
for the exercise of the Council's powers under their provisional elec- 
tric lighting order, 1902. Particulars, on and after Oct. 7, from 
the clerk (Mr. E. Crowne), 712, High-road, Tottenham, Middlesex, 
to whom tenders by noon Oct. 21. See also advertisement. 


Wandsworth (London) Council invite tenders for the installation 
of electric lighting at the Council House, and the provision and 
fixing of an electric fan for the Council Chamber. Specification, 
&c., may be seen and form of tender obtained at the office of the 
consulting engineer (Mr. P. W. P. Adams), 28, Victoria-street, 
London, S.W. Tenders at the Council House, Wandsworth, S.W., 
by Oct. 18. See also advertisement. 

The Municipality of Philippopoli, Bulgaria, announce in an adver- 
tisement in another column that the electric lighting and electric 
tramway concession was not adjudicated upon on Aug. 3,16 
last, and that a new adjudication will take place on Oct. 2/15, 
at 10:30 a.m. in the Town Hall, Philippopoli. Offers should be 
submitted in the Bulgarian language and in sealed envelopes, 
Tenderers should supply references (under separate cover) showing 
that the tenderer has already successfully executed a similar foreign 
enterprise, and has deposited at the Banque Nationale Bulgare 
150,000fr. (£6,000) as security. Conditions, &c., in Bulgarian and 
French, may be obtained on payment of 20fr. (16s.) A readjudi- 
cation will take place on ili following day (Oct. 3/16) if by 
10:30 a.m. of that day & reduction of 5 per cent. on the price per 
kilowatt hour on the prior offer is made. 


The Directors of the Lancashire and. Yorkshire Railway invite 
tenders for the supply of the company's ordinary requirements of 
stores during the 12 months ending Oct. 81, 1905. The articles 
required include ironmongery, reflectors, oil, sponge cloths, steel 
and files, sundry tools, twist drills, indiarubber, iron chain, hinges, 
sheets, &c., also spikes and steel fish bolts for way materials. Tender 
forms, &c., from Mr. Duffin, stores department, Osborne-street, 
Manchester. The sample room will be open till to-morrow, Oct. 1. 
Tenders (addressed to the directors) to the secretary (Mr. R. C. 
Irwin), Hunt’s Bank, Manchester, by 10 a.m. Oct. 3. 

The directors of the Metropolitan Railway Co. are prepared to 
receive tenders for the supply of general stores (electric lamps, wires 
and cables, carbon brushes, &c., telegraph battery jars, zincs, insu- 
lators, &c.) during the 12 months ending October, 1905. Tender forms, 
&c., from the secretary (Mr. R. H. Selbie), 32, Westbourne-terrace, 
London, W., after 27th inst. Samples and patterns may be seen at 
the offices of the company’s storekeeper, adjoining Neasden station, 
N.W. ‘Tenders to the secretary by 10 a.m. Oct. 8. 
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Brighton Corporation invite tenders from persons willing to enter 
into an agreement for the right to place painted or tablet advertise- 
ments on the tramcars belonging to the Corporation. Tenders to 


the town clerk (Mr. Hugo Talbot), Town Hall, Brighton, by 10 a.m. 
Oct. 10. 


Manchester Electricity committee invite tenders for supply of 
ampere-hour and watt-hour meters. Tenders to chairman of Elec- 
tricity committee, Town Hall, Manchester, before Oct. 4. 

Tenders are required for the supply of an induced draught fan on 
hire for two months for Redditch clectricity department. 


Barroꝛo- in- Furness Corporation invite tenders by noon Oct. 18 
for arc lamps, columns, &c. 


Ghent (Belgium) Municipality invite tenders for 10 electric cranes. 
Specification can be seen at the Commercial Intelligence Branch of 
the Board of Trade, 73, Basinghall.street, London, E.C. Tenders 
to College Echevinal, Ghent, to be posted by Oct. 17. 


TENDERS REOBIVED AND ACOEPTED. 
West Ham Corporation received the following tenders for the 


electrical equipment of the High-street, Romford-road and Leyton- 
stone-road tramways :— 


Robt. W. Blackwell & Co. (accepted)............ £3.851 0 4 
Macartney, McElroy & C(ooooboo 4,911 10 8 
West Ham Corporation Electrical Department .. 4,887 5 2 
Dick, Kerr & h E E RECTA 4,579 2 2 
British Electric Equipment Coo 4,567 13 6 
British Insulated & Helsby Cables (Ltd.)) 4,502 2 6 
Druh Co: dorren ens 5A taceciow sees 4,141 2 9 


The Bolivian Government have placed a contract with the Power 
Gas Corpn. (Ltd.), 89, Victoria-street, Westminster, for one of their 
patent gas plants of 600 H.P. capacity. This contract forms part of 
the equipment of the generating station at La Paz, Bolivia, which is 
to supply electric energy for lighting and tramways. The equip- 
ment of the station includes Premier gas engines at 400 H. P. each. 

Hull Corporation have placed orders with Oliver & Co. for arc 
lamps for lighting Jameson-street at £228 and with the Keighley 
Electrical Engineering Co. for Nernst lamps for New Clarence- 
street at £83. 

The following tenders have been received by Maidstone Council 
for feeder cable. 

Callender’s Co. (accepted) £471 12 | W.T. Henley's Co. £490 0 
St. Helen's Cable Co. .... 575 15 | W. T. Glover & Co....... 

Walthamstow Council have accepted the tender of C. Isler & Co. 
at £52 for supplying and fixing a steam pump for the sumpt at the 
generating station. 

Wrexham Council have accepted the tender of the St. Helens 
Cable Co. for distributing cable, street and service boxes and wood 
troughing at £2,138. 17s. 

Southend Council have accepted the tender of Messrs. S. Rawlin- 
son & Sons, Blackburn for a motor tower waggon at £330. 


The Yarmouth Guardians have instructed Mr. Wade to execute 
certain electrical work at the workhouse during the ensuing half-year. 


Torquay Corporation have accepted the tender of P. Myles for the 
erection of a chimney shaft at the new electricity works at £3,057. 


BUSINESS NOTIOBS, &c. 

Pers na', —Mr. Bertram S. Giles, M. I. E. E., for many years 
responsible for the design of Messrs. Mather & Platt’s electrical 
machinery, and has acted as their technical representative and 
adviser, has joined Messrs, Johnson & Phillips as manager of their 
electric light and power works, for the manufacture of generators, 
motors, transformers, resistances, switchboards, arc lamps, &c. 

Messrs. E. Goossens, Pope & Co. have removed to more commo- 
dious premises at 5, Arthur-street, New Oxford-street, London, W. 

The partnership hitherto subsisting between Messrs. Joseph Marks 
and Hugh Clarkson, electricians and electrical engineers, 4, Gothic- 
arcade, Snow-hill, Birmingham (trading as Marks & Clarkson), has 
been dissolved as from 21st inst. Debts and liabilities will be 
received and paid by Mr. Marks, who will continue the business at 
the same address. 

Messrs, W. H. Bradbury and J. Marsden, electric light fittings 
makers, &c., 89 and 40, Woodcock-street, Birmingham, have dis- 
solved partnership. Debts by Mr. Bradbury. 


The British Electrical Trade Supply & Bitumen Co. announce 
the appointment of Messrs. Rumney & Rumney, 39, Victoria-street, 
Westminster, as sole agents for the sale of their goods bearing the 
„ Trinidite ” trade mark. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Ferranti Limited.—Meetings of unsecured creditors, of the 
holders of first mortgage debenture stock. and of preference share- 
holders in Ferranti Limited were held at Winchester House, Lon- 
don, E.C., yesterday (Thursday), under the presidency of Mr. John 
M. Henderson (liquidator). 

The CHAIR MAN said the meeting had been convened with the object of 
inviting the unsecured creditors to decide by vote as to the acceptance or 


otherwise of the Scheme of Arrangement which had been circulated. 
They were all acquainted with the recent history of the company which 
led up to the present position. Those responsible for the scheme before 
Hn meeting considered it held out good prospects of profit-earning in the 
uture. 

Mr. A. W. Tarr said that the present position of the company was such 
that it was in the interest of all parties to continue the business, which 
showed that, now certain economies in working had been effected, there 
was good prospect of protits to be made in those branches of the business 
which it had been decided to continue. After passing in review the 
particular features of the Scheme of Arrangement,” Mr. Tait said the 
nett surplus of the business as a going concern, allowing for everything 
of a doubtful kind, and after providing a large sum for litigation costs, 
was some £257,635. He had received a majority of the proxies in favour 
of the scheme, which he thought the creditors should agree to. 

After a discussion of several points in the scheme, the me»ting decided 
unanimously to adopt it. 

At the meeting of preference shareholders which followed (Mr. 
Henderson presiding) an amendment to the scheme—that the word 
" cumulative " should be omitted as applying to the preference dividend — 
was carried. 

A meeting of holders of the first mortgage debenture stock was subse- 
quently held, with Mr. Henderson in the chair, the scheme being approved. 

The Court's assent to the scheme as amended will be applied for in due 
course. 


A receiving order has been made against J. Marsden, electric 
fittings maker, 39 and 40, Woodcock-street, and 4, Grove-road, 
Sparkhill, Birmingham. 

The trustee in the bankruptcy of H. J. Furniss, electrician, 54, 
Queen-street, Derby, has been released. 

A receivi g order has been made against Hy. Coles, electrical 
engineer, 10, York-street, Swansea. 

The Bath Electric Mfg. Co. (Ltd.) have passed and confirmed 
resolutions to wind up voluntarily (with Mr. A. C. Comley, Albion- 
chambers, Bristol, as liquidator), with a view to an amalgamation 
with H. V. Kramer & Co., of Bath, and Drewett & Hood, of Bristol, 
under the title of Kramer Limited." 

A meeting will be held at 12, Mount Stuart-square, Cardiff, on 
Oct. 31, to receive an account of the winding-up of the Marquand 
Accumulator Co. (Ltd.). 

A first and final dividend of 4d will be payable on Oct. 3 at 
4, Egypt-street, Warrington, in the liquidation of the Warrington 
& District Electric Light & Power Co. (Ltd.). 

Claims against the Electrical Machinery Developments Co. (Ltd.), 
must be sent by Nov. 19 to Mr. F. N. Lowther, 151, Cannon-street, 
London, E.C. + | 

Claims against the London Electrical Synd. (Ltd.) must be sent 

by Oct. 31 to Mr. G. Pearson, 196, Abbotts-road, Poplar, London, E. 


Sale by Auction.—Messrs. Fuller, Horsey, Sons & Cassell will 
sell by auction at the works of Electric Lighting Boards, Ltd. (n 
liquidation), 80, York.road, King's Cross, London, N., on Thursday 
and Friday, Oct. 13 and 14, plant and machinery, electrie lamps 
and fittings, and a large quantity of accessories, material and 
sundries, of which further particulars will be found set out in an 
advertisement elsewhere. Catalogues are obtainable froin Messrs. 
Dolman & Pritchard, solicitors, 9 and 10, Cheapside, F.C., of 
Messrs. Golding & Hargrove, solicitors, 99, Cannon-street. E.C.. and 
of the auctioneers, 11, Billiter-square, E.C., London. 


Plant for Sale.—A complete 700 n.r. power plant (now supplying 
direct current at 550 volts to the trains on the Harrow branch o 
the Metropolitan District Railway) is for sale. Delivery March, 1909. 
Particulars from Mr. H. B. Twyford Hamilton House, Victoria 
Embankment, London, E.C. See advertisement. 


Messrs. W. H. Allen, Son & Co., Queen's Enginecring Works. 
Bedford, have for immediate delivery two 200kw. steam dynamos. 
See advertisement. 

Messrs. Wheatley Kirk, Price & Co. have for sale some electric 
generating sets for power and lighting, in first-rate running order, 
which have been displaced by larger units. For further particulars 
see advertisement. 


Plant, &c., Wanted.—A 150kw. or 800kw. gas engine, new or 
second-hand, is wanted to drive electric plant. Apply to Oe 
care C. & E. Layton, 56, Farringdon-street, London, E.C. see 
advertisement. 

Overhead cable, suitable for transmitting 40 k. p. to 50 1 
distance of 2 miles, is required. Prices, &c., to Mr. Parkyn, 32. 
Queen Victoria-street, London, E. C. See advertisement. 

Shops to Let. There are three fine shops, with basements, © 
let in the Strand, London, on a 21 years’ lease. Particulars m 
the secretary's office, Room 41, West Block, Hotel Cecil, Strand. 
London, W.C. Sec advertisement. 


Electricity Meters.— We are informed by the British W eum 
house Co. that they have commenced an action against Ferran 
Limited for infringement of their patent rights in connection V! 
alternating-current meters. 
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the back. A special feature are the numerous, but not con- 
fusing marks, indicating mathematical constants frequently used. 
The symbols Q+1 and P- 1 at opposite ends of the rule facilitate 


Automatic Points.—A demonstration of the working of the 
Zylberlast patent automatic points is to be made at 2:30 to-morrow 
(Saturday) afternoon on the electric tramway at Trafford Park, 


Manchester. Arrangements have been made for a visit to the | the often ill- understood method of obtaining the correct decimal 
Westinghouse works. point in quotients and 
products. The rule is a 


Polyphase Motors.— Messrs. Johnson & Phillips, who claim to 
have been the first manufacturers of polyphase machinery in this | 
country, have issued a new catalogue on polyphase motors for ! 
various purposes. The following particulars in regard to these 
machines are given:— 


strongly-made, serviceable 
instrument and is as inex- 
pensive as other types. 
Messrs. Eyre & Spottis- 
woode have also recently 
introduced a cheap pocket 
compass, in which the point 


WITH PATENT REVERGIBLE POINT, 


The field cores &1e built up of thin iron or steel plates of best magnetic 
quality, insulated from each other by paper. They are contained ina 
strong cast-iron cylindrical case, and so fixed that decentring is impos- | 


The slots for the winding are carefully cleared and s thed | is protected when not in use 
115 B ccelo insulation between. by being screwed into a hollow leg. This device should prove of 


| value to students in the laboratory and lecture theatre, as it may 
be used in conjunction with an ordinary pencil. The illustrations 


A New Form or Pocket Compass. 


sible. 
before insulating, and care is taken to provide ample insulation between 
the coils of the different phases. The armature core is built up of 
varnished iron or steel plates mounted directly on the shaft in the case 


of small motors, and on a spider in the case of large ones. The bearings 
are very long, and are lubricated automatically by oiling rings. Ample 
ventilation is provided and it is claimed that the motors will work 
at full normal load continuously or overloaded for considerable periods 
without overheating. A standard frequency of 50 ~ per second has 
been adopted and the best performance of the motors will be obtained 
at this frequency. They can, however, be run at any frequency 
between 40 and 60, the normal speed being reduced or increased 
pro rata, but the power remaining approximately the same. 


Fia. 1.—STAR TIN TRANSFORMER. Fi 


i, 2.— REVERSING SWITCH AND 

STARTING RESISTANCE. 
motors working at normal frequency and supplied with the pressure 
for which they are wound can be overloaded t» the extent of 75 per cent. 


before they will stop by falliog out of step. They will carry an overload 
of 20 per cent. for one hour without overheating. The motors are sup- 
plied either with a short-circuited or a wound armature, according to 
the nature of the work to be done. The standard types of polyphase 
motors with short-circuited armatures range from 4 H.P. to 50 ir. r., while 
the motors with wound armatures are built in standard sizes from 5 H.P, 
to 200 u.r. Much more information of an interesting and practical 
nature, relating in particular to the speeds, efficiencies, power-factors and 
prices of the motors and their accessories, may be found in the price list 
referred to. Fig. 1 shows a starting transformer and Fig. 2 the very com- 
pact pattern of reversing switch and starting resistance manufactured by 
Messrs. Johnson & Phillips. 


Mathematical Iastruments.— Messrs. Eyre & Spottiswoode, of 


Great New-street, London, E.C., are now placing on the market a 
new 10in. slide rule. By means of a special construction all like- 
lihood of warping or binding of the slide is avoided. The celluloid 
parts, which, under the influence of changes of temperature or 


! 


| 
| 


show both slide rule and pocket compass. 


Oatalogues, &c.— Continuous Current Motors " is the title of a 
pamphlet just issued by the Electrical Co., 121.125, Charing Cross- 


| road, London, W.C. The particulars include a set of instructions for 


the maintenance and supervision of continuous-current machinery 
and some general information which will prove of interest to 
buyers and installers of this class of plant. A specification of E.G. 


All | dynamos and motors and diagrams of connections are included. 


The Union Electric Co., 151, Queen Victoria-street, London, E.C., 
have ready a new pamphlet list of E. V." arc lamps. The E.V.” 
lamp is successor to the company's old ** D.V." pattern lamp, the 
iniprovements consisting chiefly in the diminution of size, easier 
fitting of the globes and reduction of price. Longer lamps can, 
however, be supplied than those shown in the list. 


The Brush Electrical Engineering Co. have issued a neat pam- 
phlet treating of Brush- Vienna incandescent lamps, and illustrating 
the various types of these lamps which can be supplied by the 
company. 

The latest circular price list issued by Ernesc F. Moy (Ltd.), 
Camden Town, London, N.W., illustrates and describes supports 
for stage arc lamps. 

Messrs. Ferranti Limited, in their newly-issued catalogue lists, 
Nos. 9 and 10, deal with alternating reversed current time limit 
relays for automatic switches and edgewise type of moving coil 
instruments for continuous currents. Both lists are illustrated and 
copies can be obtained on application to the works, Hollinwood. 


A new price list of English manufactured arc lamps is issued 
by Mr. G. Braulik, of Upper Thames-street, London. 

A catalogue of the Trinidite brand of refined bitumen and box 
compound is issued by the Dritish Electrical Trade Supply & Bitu- 
men Co., in which full particulars concerning this compound are 
given. Bitumen and tar boilers are illustrated and described in a 
separate list. 

„Field Rheostats ° and ‘ Motor Starting Rheostats are sepa- 
rately dealt with in two pamphlets (Nos. 173 and 174) issued by the 
British Thomson-Houston Co. Both pamphlets are fully illustrated. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Sept. 21 to 27, with the 
ports of destination :— 

Africa—Alexandria, £46 ; Cape Town, £13 ; Chinde, £65; Delagoa Bay, 
£333; Durban, £1,592 ; East London, £507; Sekondi, £90. Argentina 
—Buenos Ayres, £238 (including £120 telegraph apparatus); ltosario, 
£27. Australasia—Fremantle, £2,221 (telegraph cable); Hobart, £45; 
Melbourne, £229; Perth, £1,189; Sydney, £4,247 (including £51 tele- 
graph material) ; Wellington, £1,961 (including £633 telegraph material). 
Canada—Montreal, £169; Toronto, £39; Victoria, £104. Ceylon 
Colombo, 2310, China—Shanghai, £795. Cuba—Havana, £180. Ger- 


ENI: & SPorriswoopE's New 101n, SLIDE RULE. 


rough treatment, were formerly liable to comme away from the wood, 
are now secured by screws. To enable the cursor to be worked at 
the extreme ends of the scale, the rule has been extended at 
both ends, an advantage which will be appreciated by those who 
use slide rules frequently. This particular rule is made in five 
sizes: in., 8in., 10in., 15in., 20in. and as a in. pocket rule Hin. 
thick, with a comparative scale of inches and centimetres on 


many—Hamburg, £647 (including £630 telegraph material). Gibraltar, 
£42. Holland—Amsterdam, £120; Flushing, £62. Hong Kong, £203. 
India—Bombay, £1,116; Calcutta, £788; Madras, £73. Japan—Naga- 
saki, £34; Yokohama, £592. Malta, £411 (including £111 telegraph 
material).  Rwussi«—Odessa, £156. Siam—Bangkok, £65. Spain 
Grenada, £31. Straits Settlements—Penang, £24; Singapore, £347 
(including £31 telegraph material) Total, £18,771, against £31,070 in 
the corresponding week last year (Sept. 23 to 29). 
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COMPANIES’ MEETINGS AND REPORTS. | 


— — 


DICE, KERR & Co. (LTD.) —At the meeting on Tuesday, the chairman 
(Mr. John Kerr, M. P.) said that though the net profits for the year were 
only £84,170. 17s. 2d., against £110,449. 1s. 10d. for 1903, they did not 
feel, in view of the severe competition in all departments, that any 
explanation was necessary. Apart from maintaining the works and 
machinery in the most efficient manner and charging the same to 
revenue, the plant and machinery had been amply depreciated. Clause 31 
of the trust deed provided for that. The large amount carried forward 
(£39,922. 11s. 4d., against £35,544. 18s. 7d. last year) was a source of 
strength to the company. Their operations were not confined to the 
United Kingdom. In the Far East and in India important contracts had 
been concluded or were in course of completion. A large piece of work 
was being carried out in Tokyo in the smoothest manner possible, not- 
withstanding the war. Australia, South Africa, Canada and Argentina 
had proved good customers. Europe practically and America completely, 
by reason of their high protective tariffs, might be accepted as markets 
which would be of litile account to them. The electrification of the line 
between Liverpool and Southport on the L. & Y. Railway had been com- 
pleted and was working successfully. That was the largest scheme of 
railway electrification of a main line so far carried out in this country. 
There was the possibility of a considerable development of work in that 
direction in the near future. The experience they had gained should 
prove most useful. As regarded cost and quality of production, they need 
not fear comparison with foreign or other rivals. It was the desire of 
the board to closely study in every manner possible the means of lower- 
ing the cost of manufacture without reducing the high standard at which 
they had always aimed. With the experience of the past and the ever- 
increasing reputation of the firm for the excellence of their work, the 
directors had every reasonable hope of presenting accounts in the future 
of a favourable character. He (Mr. Kerr) desired to express the directors’ 
great appreciation of the untiring service of the staff and the workmen. 
They had been free from any thing of the nature of a strike, and the best 
of relationship exists between them and their employés. 


ELECTRIC RAILWAY & TRAMWAY CARRIAGE WORKS (LTD.) At 
the meeting last week the chairman (Mr. Geo. Richardson) said that the 
trade of the country had not been in as prosperous a condition as hereto- 
fore, and that was especially so in connection with their business. There 
had been a decrease in output during the year. Municipalities had not 
been able to order the number of cars that they would have done under 
normal conditions. They had met with serious competition, but two of the 
works which had been their greatest competitors had now gone into li qui- 
dation. Consequently they might now look forward to obtaining better 
prices than hitherto for their manufactures. Last year, too, expenses had 
been greater in consequence of the diversity in the style of cars, which had 
increased very much the number and the cost of drawings. One of the 
&wkward points which they had to deal with was the position taken up 
by the engineers’ trade union, which was acting with great zeal in 
endeavouring to do away with overtime and also to atolish bonuses for 
prompt and quick delivery. Sometimes manufacturers got a bonus for 
quick delivery, and the union made out that this was detrimental to their 
trade, and contended that every man should have the same amount of 
money whether he were a good or bad workman. That was a point which 
would have to come up for serious consideration later in connection with 
the general business connected with engineering generally. 


MERSEY RAILWAY CO. — The chairman (Mr. James Falconer) stated at 
the meeting on Tuesday that the company had now reached that stage cf 
electrical working when practically the only consideration was as to the 
results and the cost of bringing them about. The receipts were increasing 
and the cost of working also was better, but the board looked forward to 
an increase in receipts as the public realised the advantages which the 
present system of working provided and as the traftic in the district 
extended and developed. They also looked forward to an improvement 
ns regards cost of working. The number of passengers carried (excluding 
season ticket holders) was about 4,500,000, against 3,200,000 in the corre- 
sponding period of 1903, an increase of about 40 per cent. The receipts 
were £33,715, against £26,136, or 29 per cent. increase. There had been 
a substantial increase in the number of season ticket holders. The total 
increase of receipts had been £3 640, or about 25 per cent. Working 
expenses, including exceptional charges, were £33,591, against £32,061 
for the corresponding period of last year. In measuring the effect of the 
change from steam to electric traction it was necessary to take into 
account the fact that they had been giving to the public a greatly iacreased 
service, and that the working expenses for the half-year represent:d prac- 
tically twice the amount of work done in the corre:ponding half of the 
previous year. During the past half-year the train mileage had been 
411,683, against 218,208. To compare the cost of working an electric 
service with a steam service on the Mersey Railway they must look at the 
cost per train-mile. Excluding exceptional charges for pumping and 
ventilation, the cost per train-mile during the half year ended June 30, 
1903 (when the railway was worked four months by steam and two months 
by electricity) was 30-1d. During the past half-year the cost was 17-35d., 
& reduction of 42 per cent. If they included the exceptional charges, the 
cost per train-mile during the first period was 35:25d. and during the 
second 19 58d. Those figures conclusively established the extraordinary 
superiority of electric traction over steam for the working of such a rail- 
way as theirs. But this was not all, for the cost at which the existing 
traffic had been carried represented the cost for which they could carry 
practically double that trattic. They had demonstrated that, at 1s. 74d. 
per train-mile, they could carry any number of passengers that were 
likely to come to them. At present their earnings from all sources 
amounted to about 2s. per train-mile, and the whole future of the com- 
pany depended upon the increase of that figure. The 1s. 74d. per train- 
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mile was made up as follows:—Way and works, 1:79d.; locomotive and 
generating power, 5:71d.; repairs to carriages, 1-90d. ; traffic (excluding 
cost of lifts), 5-06d.; general charges, 1:61d.; rates and taxes, 0-89d. ; 
law costs, 0°119d.; pumping, 1:63d ; ventilation, 0°10d.; and lifts, 0:50d. 
Since the last meeting they had settled the differences between themselves 
and their contractors amicably. 


SOUTH LANCASHIRE ELECTRIC TRACTION & POWER CO. (LTD.)—The 
report for the year ended June 30 shows a credit balance of £2,573, 
making, with £778 brought forward, £3,351. The liabilities to con. 
tractors for works not certified by consulting engineers and accrued 
preference dividends have not been provided for in the accounts, which 
are also debited with £58,701. two years’ debenture interest. The whole 
of the tramways and light railway constituting the first constructional 
scheme of the company have been in operation since 1903. The receipts 
have not quite realised expectations owing to trade depression. The 
debenture interest not having been paid, the Court has appointed Messrs. 
J. M, Henderson and J. R. Sadler joint receivers aud managers. Negotia- 
tions are pending, however, and there is reason to hope that a recon- 
struction of capital may be possible, and that the additional capital 
required to proceed with the construction of the authorised lines may be 
obtained at a reasonable rate. On 7th prox. a meeting will be held to 
consider the advisability of winding up the company voluntarily. Sir 
John A. Willox, M.P., has, through continued ill-health, retired from the 
board, and Messrs. J. Beecham and H. R. Hogg have joined the directorate. 


WESTERN UNION TELEGRAPH CO.—This company have issued their 
report for the quarter ended Sept. 30, 1904. The following statement, 
dated Sept. 14, shows the condition of the company at the close of the 
quarter ended June 30, 1904 : — 

Surplus April 1, 1904, as per last quarterly report ... $14,588,205 04 

Net revenues, quarter ended June 30, 1904 1,802,791 93 


$16,390,997 03 


OC ome OOK eos 


From which deducting for— 
Dividend of 1} per cent. paid July 15 $1,217,018 75 


Interest on bonded debt ........... w= 292,550 00 
— — 1,509,568 75 
Left à surplus July 1, 1904, ol... . 814,881,428 28 
The net revenues of the quarter ending Sept. 30, 
based upon nearly completed returns for July, 
partial returns for August, and estimating the 
business for September, will be about.......... CTS 2,100,000 00 
From which appropriating for— $16,981,428 28 
Interest on bond F 550 00 
$16,683,878 28 
It requires for a dividend of 1} per cent. on capital g 
stock issued, about 5 eee 1,217,018 75 


Deducting which leaves a surplus, after paying divi- 
dend o sciri ao hn oi trace 5 E $15,166,859 55 
In view of the preceding statements, the committee recommend that à 
dividend of 1} per cent. on the capital stock of the company be declared. 


WILLANS & ROBINSON (LTD.)—The directors, in their report for the 
half-year ended June 30, regret that the results are so unfavourable. 
Apart from losses at Queen's Ferry, the company’s operations at Rugby 
have for the first time in its history resulted in a loss. After making an 
increased allowance for depreciation (£7,601. 18s. 11d.) there is a loss of 
£3,345. 5s. 9d. in respect of Rugby. The loss at Queen's Ferry (after 
writing off £9,937. 12s. 1d. depreciation) is £25,902. 16s. 5d., and there 
is, further, a debit balance of £7,932. 4s. 9d. from the preceding half-year 
The loss at Rugby is attributed chiefly to extreme badness of trade, under 
the stress of which orders are taken by many firms at prices which make 
profit impossible. The directors have striven to open up new branches 
of business, with a growing success upon which they found strong hopes 
for the future, but such work canuot yield a profit at first, and in its 
initial stages is bound to be a source of loss. This affects not only the 
half. year under consideration, but also the current half-year, and probably 
the next half-year as well. Nevertheless, the directors are satistied that, 
in developing these new branches of work, of which steam turbines and 
gas engines are the chief, they are taking the surest course for the 
ultimate revival of the company’s prosperity. 'l'hey are also endeavouring 
to economise in every way and have effected large reductions in expenses. 
The utmost is being done to maintain the reputation of the company tor 
excellence of manufacture and to keep the Willans engine in its old 
position of supremacy. It is not possible to operate the Queen’s Ferry 
works upon a sufliciently large scale to make a profit, or even to pay 
expenses, without raising more capital for plant and for working. This 
is out of the question at present, and, therefore, the works are kept 
employed only to the extent necessary to complete one importan: 
contract. While the works are thus maintained as a going con 
cern (except the steel works, now closed, but capable of being readily 
re-started’, the directors are endeavouring to find a purchaser for them. 
The increased loss at Queen's Ferry is largely due to the increase in 
depreciation (£2.688 more than last half-year). An unexpected suule: 
of loss has also arisen in the necessity for rejecting, and valuing only a: 
scrap, a quantity of material made in the earlier stages of the work and 
believed at the time to be satisfactory. This source of loss is not likely 
to recur, but under present conditions at (Jueen’s Ferry some loss canno! 
be avoided, even if the works be closed entirely. Everything that s 
possible is being done to reduce expenses and to increase efficiency. Ie 
directors have given constant attention to the improvement of "i 
financial position of the company, which is the dominant factor 1n M 
situation. The directors are glad to say that the financial position during 
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the past few months has much improved. Money has come in com- 
paratively freely from debtors, and liares in other companies (received 
in part payment under contracts) have been sold at favourable prices. 
The bank debt has been paid off, and an ample balance created, 
without selling the whole of the reserve fund investments; invest- 
ments remain which, at cost, represent £27,053. 4s. 6d. The 
loss upon realising the securities sold, at present low prices, has been 
charged against reserve fund account, which has also been debited 
with an amount written off from other investments of the com- 


pany, which the directors have rigorously valued down to what they 


believe to be thoroughly safe figures. The opinion was expressed at the 
last meeting that the remuneration of the additional directors should be 
provided by deductions from the salaries of existing directors. As the 
directors are remunerated under separate agreements for service, and not 
collectively, this question, as was explained at the meeting, could only be 
dealt with by the directore individually, and not by the board as a whole. 
Mr. Robinson and Sir Gilbert A. Clayton East accepted reductions as 
from March 81 last, equivalent to their pro rata proportions of the new 
directors’ salaries. Mr. Arthur Lazenby expressed, and still desires to 
express, his willingness to follow the same course, but at the wish of some 
of his colleagues he has deferred action until they could bring the matter 
as affecting him before the shareholders at the ensuing meeting. 


LIENS REGISTERED, &c. 


— a aa —Ó—— 


MORTGAGES AND CHARGES. 


BOWEN’S ELECTRIO AND MOTOR BOATS (LTD).—£4,000 debentures, 
created Aug. 12 and dated Sept. 7, 1904, charged on company's under- 
taking and property, present and future, including uncalled capital, have 
been registered. No trustees. 

BURNAND TRANSFORMER CO. (LTD.)—£1,000 debentures, created 
Aug. 31, charged on company’s undertaking and property, present and 
future, including uncalled capital, have been registered. No trustees. 

DUDLEY, STOURBRIDGE & DISTRICT ELECTRIC TRACTION CO. (LTD. )— 
An acknowledgement of indebtedness under seal dated Sept. 15, 1904, 
acknowledging in respect of £10,000 further debenture stock, making 
indebtedness, with £60,000 previously acknowledged, £70,000, supple- 
mental to trust deed dated May 29, 1904, securing debenture stock not 
exceeding one-half of company’s subscribed share capital for time being, 
has been registered. Property charged, company’s assets, present and 
future. Trustees, Electric & General Investment Co. 


CITY NOTES. 


— — 


MEMORANDA (Sept. 29).— Bank rate 3 per cent. (since April 21, 1904). 
Price of silver 263d. per oz. Consols 883—884 for money, 882—884 for 
account; 24 per cent. annuities 87— 874. nsols Pay Day, Oct. 5; 
Stocks and Shares Continuation Days, Oct. 11 and 25; Ticket Days, 
Oct. 12 and 26; Pay Day, Oct. 13; Mining Share Carry-over Days, 
Oct. 10 and 24. 


CALCUTTA TRAMWAYS CO. (LTD.)—The directors have declared an 
interim dividend of 3s. per share, or 6 per cent. per annum, for the half- 
year to June 30. 

CHADBURN'S (SHIP) TELEGRAPH CO. (LTD.)—An interim dividend at 
the rate of 8 per cent. per annum has been declared on the ordinary shares 
for the half-year ended 30th inet. 

DIRECT WEST INDIA CABLE CO. (LTD.)—The net profit for the year 
ended June 30 was £3,617. 6s. 6d., compared with £1,430. 4s. 5d. for the 
previous year. An interim dividend of 3 per cent., tax free, has already 
been paid, and a further equal payment, tax free, was sanctioned at the 
meeting yesterday, leaving £1,817. 6s. 6d. to be carried forward. 

EVERED & CO. (LTD.)—An interim dividend for the half-year ended 
June 30 at the rate of 74 per cent. per annum has been paid. 

FOLKESTONE ELECTRIC SUPPLY CO. (LTD.)—An interim ordinary 
dividend at the rate of 4 per cent. per annum for the half-year ended 
June 30 will be paid on 1st prox. 

HALIFAX & BERMUDAS CABLE CO. (LTD.)—At the meeting yesterday 
the directors reported that for the year ended June 30 the net profit was 
£2,692. 58. 3d., compared with £3,244. 15s. 11d. for the previous year. 
An interim dividend of 24 per cent., tax free, has already been paid, and 
it was proposed to make & further equal payment, tax free, leaving 
£192. 5s. 3d. to be carried forward. The company’s cable continued to 
work efficiently. The report was adopted. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
been asked to appoint a special settling day in and to grant a quotation 
to & further issue of £100,000 44 per cent. first mortgage debenture 
stock of Callender's Cable & Construction Co. (Ltd.), and also to allow a 
further issue of 16,000 £5 fully-paid ordinary shares of the Urban Electric 
Supply Co. (Ltd.) to be quoted. 

SWANSEA IMPROVEMENTS & TRAMWAYS CO. (LTD.)—The gross 
earnings for the half-year ended June 30 were £13,835, and after deduct- 
ing working expenses and interest the net profit was £3,935, added to 
the balance from previous half-year. £1,000 is transferred to reserve 
in reduction of &mount due to British Electric Traction Co., and the 
usual preference dividends are declared. 

TRAMWAYS & GENERAL WORKS CO. (LTD.)—For the year ended 
June 30 the profit was £1,360. Adding £547 from last year, and deduct- 
ing £1,500 distributed as dividend in April, the balance of £408 is 
carried forward. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


+a 
Week g | Ine, | AGGREGATE. 
ended 8 Ta No. of Ainouht Ino. or 
(3 | — unt | Dec. (a) 
£ £ | 28 
Aberdeen Corporation . .. .. Sept. 24 1451 + 208 17 27,518 ‘+ 65, 094 
Airdrie 996509090996 C ARAALE ETE 99 16 216 eue 82 6,898 | aoe 
Ayr Corporation 1 24 805 + 29 | 19 8,095 '+ 410 
Barnsley eeeseeee SHSHOCRECHSOES SES 39 16 171 "e 8 87 6,81 6 i — 442 
Barrow .. e » 16 242 ese 82 6,297 558 
Bath Electric Trams, Ltd. » 2l 8.5 ; 88 24,643 T 
Bexley District Council. . . aed . ses 15 . 
Birk *9969999092590099 LEAKE . ees . eve ees | e 
Birmingham e| on» M 298 . 88 11,608 . 
B Tramways Co.“ , 24 5,890 - 238 12 64,997 | + 2,689 
Blackburn Corporation...... „ 2 1014 + 166 26 15,070 |+ 2,514 
Bl Corporation. » 22 1,760 + 266 25 £6,701 + 5, 101 
Blackpool and Fleetwood. „ 24 985 | + 81 12 | 17,890 |+ 177 
Blackp'l,St.Anne's&Lytham| „, 22 628 + 82 47 18,667 ‘+ 7,12 
Bolton Corporation ......... „ 25| 1,800 +  14| 98 9,880 [+ 478 
Bournemouth Corporation. » 21 1,31L + 118 | 12b 80,688 |+ 1,788 
Bradford Corporation * 2i 4,774 + 725 95 120,983 t 21.648 
Brighton Corporation |an 3| 1602: 72 | 95 | 28,630 + 2.940 
Brisbane Tramways ......... Aug. 10 2,997 | + 74| 6 ; 14088 - 28 
Bristol Trams & Carriage...| Sept. 23 5,172 | + 21 | 7 97,457 + 1,149 
Buenos Ayres & Belgrano. . Aug. 98 | 3080; + 96 19 60,579 '+ 2,980 
Burnley Corporation... Sept. 28 | 1,053 | + 105 26 97,8969 + 6,184 
Burton Corporation ......... „ 25 318 - 90 | 425 9497 ‘+ 1,912 
Calcutta Tramways Oo......., „ 24 «38,078 | + 13 | 18 846,806 -t 45, 810 
Camborne-Redruth ......| „, 26 117 | + 5 21 2, |- 110 
Cardiff Corporation » 24 2,011 ! + 86 | 95 54,197 Hn 1,865 
Carlisle Tramways Co „ 24 908 , - 8, 88 7,109 ＋ 287 
Central London Railway ...| „ 24 0,97 + 809] 12 70,547 |- 1,118 
Chatham & Dist. Lt. Rys.... » 22 641 | + 21 | 88 23,720 i+ 2,208 
City & South London Rly... „„ z6 2,678 + 81 13 90.926 — 1,103 
Colchester Corporation.. „ 22 274 a 8 | 2,908 | " 
Cork Electric Trams Co.. „ 22 519 — 6183 18,010 — 2,360 
Darwen Corporation vas ats eee dd i | = 
8 corporation M. - M see 2 A | . 
vouport & Dist, Trams... » 16 575 + 41 87 20,116 8,298 
Dover Corporation . . „ 24 286 - 17 96 421 | T 177 
Dublin & Lucan Railway.. „ 23 141 + 10 12 1,757 4 
Dublin Southern District... „, 2 1.086 + 108 | 
Dublin United... siren] n 23| Byte | — 192 p12 | 67,282 |- 8,027 
udley—Stourbridge......... » 14 942 | + 69 | 37 1,852 
Dundee Corporation ......... „ 21 871 T 33 .. cae lai u hii 
East Ham Vouncil....... es) p 24 707 | - 21| 25 19,019 ,+ 1,409 
Gateshead & Dist. Trama... » 16 924 | + 37 83,682 |+ 1,464 
Glasgow Corporation... „ 24 15,217 ＋ 613 17 241.398 8 14,06 
Gravesend—Northfleet...... „ 16 282 X 457 * 749 
Gt. Northern & City Rly....| ,, 24 1,108 ae 82 57076 x "s : 
Greenock & Port Glasgow.. „ 11 720 | + 28 | 87 21,657 + 1,142 
Halifax Cama t An 1540 E. IE: 40,175 j+ 8,881 
Hartlepool Tramways ...... » 16 807 + 15 | 87 11,180 + 1,023 
Hull Carpo 55 M n 12) + 195 = 85,226 + 2,427 
Ilford District Council " a „ 
ps orporation......... „ 21 57 25 „81 is 
Isle of Thanet Co. ETT M7 - 18 452 84.857 | 1,827 
Kidderminster & District.. „ 16 144 + 11 37 4,978 + 87 
Kirkcaldy Corporation e.l „ 21 247 - 97 t8 8,819 iss 
PEP Oo....... " 31 ; 151 + 70 38 | 24536 wes 
TEN i 5,845 8 a 
D Ra 8 8 ' iss D 2 va A dc URS + oe 
ver pool Corporation ...... „ 17 10,646 + 206| 88 | 894.119 12,602 
EU MEER IERI AR n: 
Lowestoft......................-. po La * $ : 5 e a99 jt cone 
Maidstone Corporation.. „ 183 us 10 1.866 N 
Manchester Corporation ...| , 21 12,685 + 75 25 | 314,97] + 12,587 
Mersey Bailway ............... » 4 1,414 + 78 14 175,72 ＋ 1,245 
Merthynur . . . » 16 :08 + 1! 87 7.527 + 129 
Metropolitan Elec. Trams „ 23 9,0004 + 638 12 93,788 ＋ 65,685 
Middleton . . . . . A" 1 id + x 37 12,4553 + 191 
i » 2 + 1 
Nelson Corporation ...... X Cods 127 + 0 26 3,185 + 1,656 
Newcastle-on-Tyne Corp... „, 21 83,83 - 69! 12 41.210 + 2,570 
D en IDG j n 498 — li | 25 13464 + 1,217 
? [I 7 2 ] i ) TM = 
ec, A M mm o se 
Perth (W. A.) Elec. „ 23 1,220 4+ 75 88 | 49626 + 6003 
Peterborough .................. » 16 170 - 21) 87 Do i= 121 
Poole and Distriot............ » 16 332 + 17| 87 11,594 — 84 
Portsmouth Corporation.. „ 21 1,948 - 8 | $25 65,981 |+ 4,757 
Potteries . » 16 1.802 + 125 87 63,172 + 6, 188 
Reading Corporation.... . „, 22 600 + 29 i i 
5 Corporation ...... ; PRA m xxi , A 
thesay . . . . . . . . . „ 16 100 — 12 87 6054 - 83 
Salford Corporation ......... „ 16 4866 — 28! 25 | 106,927 + 7,258 
Sbeerness . .. .... .. „ M 77 + 1 87 | 24233 - 474 
Bheffield Corporation . p» 25 4,517 — 2338 826 123,955 + 2, 884 
Southampton Corp'ation.. „„ 22 1,048 T 15 96317 - Lill 
Southend Corporation „ 21 4438 4+ 59 25 10,929 + 1 206 
Bouthport Tram ways „ 16 8489 40 | 37 | 12,588 |+ 598 
8 oe E soe gp 18 7.9 — 212 87 28,549 - 3485 
rporation...... „ 38 025 2]4 | 35 | 188 
Bunderiand Corporation —.| "| o „„ e 
Swansea Trams ............... » 16 515 + 4; 87 £0,572 |+ 1,012 
Taunton Trams . . „, 16 57 - 1! 97 2,118 — 193 
Tynemouth and District... „„ 16 815 — 3437 1,888 - 941 
Tyneside Trams Co. ....... „ 3L! 442 + 92 88 14,912 T 2,399 
Wallasey District Council. „„ 24! 759 + 2 | 925 £10,402 1,287 
Walsall . . . . eee „ 21, 486 oo 37 18,526 |  .. 
Warrington Corporation.. „„ 22 836 + 14) 25 4,228 + 263 
West Ham Corporation — „ 22 1,141 a 80 27,2603 . 
Weeston-super-Mare ......... ^ H 212 — 9 37 5,404 + 981 
Wigan Corporation . . .. | ie 6 xn ctl mM" ius | e 
Wolverhampton District... 16 394 — 41 37 14,622 — 81 
Worcester » 16 318 + 191| 32 10,448 + 4985 
Wrerham. . . |^. 16 121 - 14 87 4900 - 593 
Yorkshire Woollen District: „ 16 537 | + 110 87 22,838 + 8,530 
"€ | | 
(a) These comparisons are with the corresponding period last year. 
* Partly electi i al. t Minus 8 days, {Minus2days PlusSdays, § Plus 2 days. 
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nà z Price T BUSINESS, 8 Price : T. DIVIDEND BUSINESS 

< E NAME. Wed., WEEK TO E NAME. Wed. E Dum | WEEK TO 

E Sept. 28. SEPT. 28, E Sept. 28, E SEPT. 28. 
a 

| Low- cow · 

ELECTRIC RAILWAYS TRAMWAYS,Ro 464 1 ELECTRICITY SUPPLY. "XT op 

-. | Anglo-Argentine Ordinary Shares. e1—6:; Y April, Oct | 6R! €j py Bournemouth & Poole Elec. e A 114—124 | 6 8 0 $5 EM Lu 

5 26 | Do. Tis P S18] "vam à 513 5i 10| 4/6 | Do. per Cent. Cum. Pref ....,......| 8$—1 46 9 4 * Be 
St. 6% Do. Permanent 6% Deb. Stock ......... 189 —142 4 4 10 - F .. f| 10| 6/0 | Do. 6% Cum. Second Pref. .........| 10$—114| 5 4 4 2 Be 
Bt.| 5% | Auckland Elec. Trams 5% Deb. (red.) | 100 —102 | 419 3 — |162} 1013 St. 44% Do. 43 per Cent. Deb. Stock (red.) . 108 —100 4 5 9 . {105 
10 67 | Barcelora Tramways Ord, ......... scene 9-10 |$.9 0 SR -. | 4 5| .. | Bromley (Kent) El. Lt. & Power Shares 51-57 4 a $ 
10/ 40, Do. 57 Cum, Pret. d 9—10 5 0 0 s 5| st. 44% | Do. Do. lstDebe 100—104|4 8 3| 2 |. 

Bt. % Do 41 Det Deb. Stock (red.) .. ...| 91 —96 | 414 0 in | os * 5 4/6 Brompton & Kensington Elec. Sup.Ord. 1 1114 811 je nf 
100| 6 | . 5 per Cent. Debs.. i. " P . tL 6) 8/6 Do. 7 per Cent. Pref. ......... seen | 101-—1l 8 5 1 Mar, Sepft 

l| .. | Bath Elec. Trams Pref. Ord.. UNA "USE — oe 88 ve T 5| 4/0 Calcutta Electric Supply Ord. ........ 74-8 476 "y Ti 

l .. | Do. 6% Cum. Pref. .. 1 «s s * .. St. 4% | Central Elec. Sup. Co. 47 Guar. Db. Stock 107 —110 3 18 8 $ Y 

b| .. | Brisbane Electric Trams. Invest Ord. 1j—2 xe és as. ^in 5 4/0 1 Cross & Strand Electric Sup. 8 2 414 3 Feb, Aug 3) | £} 

5| 2/6 | Do. p Cent. Cum. Pref. . . . . . . 5 17 8 is sd us 5| 2/8 Do. per Cent. Pref. . .. . b 4 110 Feb, Aug 55 £5 
Bt. Do. per Cent, Deb. Prov. Certs. . 96 —101|4 9 8 Pa 98 | .. 5| 2/8 | Do. d Undertaking 44% Om. Pret. 4 5 410 0 hin 4} 

10| 8 Bristol’ iraga ana Carcage OPE. 19 —20 |4 0 0 Feb, Aug tod e 5| 2/3 | Do. Do. (1908).. ...... 41—5 5 A 42) 4 
10 4 s c Pref. fully paid) LLLTTTTLITI 10 —10 8 16 2 .. .. ^ St. 4% Do. 4» Deb. Stock A 924 IDDTTITTIIIITILI 102 —]04 8 17 0 . 10 102; 
Bt. 4% | Do. Cent. Debs. ............. 3 107 —109 | 8 13 4 Feb, Aung b| 2/8 | Chelsea Electric Supply Ord. . .. 6—7 |4 2 2 I]! i 
Bt.| 6 British N te Elec. RIwy. Def, Ord.| 97 —100| 6 2 6 ret e| st. 447 |" Do. 44 per Cent. cd Stoci Rh 108 —111 4 1 9 In, Des 
Bt. 5 Do. Le Ord. Stock ............ e| 100 —103 | 4 18 0 os ey 10| 5/0 | City of — — Electric ee rd, 101—103 | 418 0 Feb, Aug | 103 
10| 5 p. / Cum. Pe P 10 —104 4 15 8 * ke. T 192 10| % | Do, 6 per Cent. Cum. Pr 18 —14 | 4 5 9 Jan, July ‘ 
40 per Cent, st Mort. Dee 3 103%—106%| 4 6 7 s .. | st. 5% Do. 5 per Cent. Deb. Stock red . 120 —125 | 4 0 0 In, Dec.. 

100 447; Do. ancouver Power Debs...........| 97 —100 4 10 0 x .. | «- St. 437 | Do. 4427 2nd Deb. Stock (red.) .. 102 —105| 4 5 9 s, 

10| 6/0 | British Electric Traction Ord............. 24—10 | 6 0 0 ke 23 | 93 || 10, 4/0 | County of London Elec. Supply Ord..| 8-9 |4 811 ; 1 
10 6/0 | Do. 6 per Cent. Cum. Pref. ............ 104—111 | 5 6 7 Feb, Aug | 11 | 10j;]|| 10| 6/0 | Do. 6 per Cent. Cum. Pref............... 11j1—12 | 5 0 0 | Mar, Sept | 1H] | !ij 
St. 5/0 Do. 5 per Cent. Perpetual Debs .....| 117 —120 | 4 4 9 ae 118 .. St. 44% | Do. 44% Deb. Stock (all paid, (red.) 105 — 108 4 3 6 wa aa 
St. 14/8 | Do. 43 per Cent. 2nd Deb. Stock.. 91 —97 os Es 2 .. St. 44% | Do. Second Deb. Stock Prov. Certs.. 101 —104 | 4 7 10 es - 

5 1/6 | Buenos Ayres and Belgrano 0 Or, ,.....». 381—31 6 8 6 EY 142 84 Ust. 57 | Elec. Ltg. & Trac. Co. cf Aust. 5% Debs. 88 —93 5 7 6 F » 

5 8/0 | Do. r Cent. A . Pref... 5ł—5 5 4 4 3 5A .. 5| 3,6 | Folkestone Electricity Supply Co. Ord. 543—641 |4 8 0 és e. 

b 8/0 Do. dc ä — 2233 t.. 11—5 5 14 4 e 53 F y's! St. 44% Do. 44 lst Deb. Stock red. jos eneeere 100 —103 4 8 3 -- * me 
Bt. 5% Do. 5 Cent. Dei. conii ee 105 —108 4 19 8 2» 107 1063 10 .. | Havana Electricity Co. Shares du 5 UN 8 
St. 57 Do. 57 2nd Deb. Stock Prov. Certs. | 102 —105 4 16 3 = T z 5 50 | Hove Electric Lighting Ord................ 74—84 5 0 0 70 di 
Bt. 57 | Buenos Ayres Elec. Trams (1901) A St. 44% | Lof W. Elec Lt. 8 ee (red.) 101 —103 | 4 7 6 * f 

5% Deb. — e e - 94 —99 |6 2 8 T T | T l| .. | Kalgoorlie Elec. Power&Ltg.695CmPrf.| „ 4%, - oti ` 

5| 3/6 Calcutta Tram n 71—8 315 0 1 "n 71 || 5| 5/0 | Kensingtn & Knghtsbdge Ord........ 12 —13 |412 4 v e 
100| 44% 44% 1st Deb. Stock ok (red.) 3 105 —108 4 4 0 i 10 5 6% | Do. 6 per Cent. let Pref................... 64—7 4 5 9 Jan, July 

111 Gens Electric Tram Shares. . .. 13—1 5 6 8 - 13 | .. [st | 4% | Kensingtn.& Kngtbg.Co. &NottingHill 
Bt.| 47 | Central London —— ry Stock asse 85 — 412 0 June, Dec | 87 86 Co. (Joint Station) 4% Deb. Steck. (red.) 102 —105 | 8 16 6 — F 
St. 4% Do. 4 per Cent. Pref. Stock . 100 —102 | 818 3 5 T T 8| .. | London Electric Supply Ord. ....... e» | sa S. Ss 5 
Bt. 47 Do. Deferred Stock .......... N ees| 79 —81 418 9 ai 80} | .. 5| 8/0 | Do. 6 per Cent. Pref. ...... e| 6 —5 5 9 1 2 575 
100| 4% Do. 4 per Cent. Debs . 106 —109 | 818 5 C 1084 |107 St. 4% Do. 4 per Cent. 1st Mort. Deb. — 97 —100 4 1 0 | Mr,Jn,8,D osf 10 

5| 2/6 Gity of Birmingham Trams.6%Cm.Prf.| 44-5 5 0 0 Fe 5 .. |} 10| 9/0 | MetropolitanElectricSup.Ord. ........ 167—16} | 5 10 8 | April, Oct | 168 
100| 47 Do, 4 per Cent. 1st Mort. bs 98 —101 3 19 2 S 5 es 5| 2/3 | Do. 43 per Cent. Cum, Pref....... 568—568 4 0 0 Jan. July | 9^ i 
St. 24% City and South London Rly. Con. jos 48 —50 | 410 O | Feb, Aug | 19à | $71 [St. 417 | Do. 44 per Cent. Deb. Stock 1st Mort. 111 —116 | 318 6 In, Dee 
Bt. 5% Do, 5 per Cent. Perp. Pref. (1891) ...| 122 —125 | 4 0 3 | Feb, Aug NS „Ist. 834% | Do. 33 per Cent. Mrt. Db. Stock (red.) 96 —99 |310 6 ^n 9H | .. 
BEBE! X. DB . «eol HT -—19 ]4 38 2: 1174 | „ 100 337 Midland Elec. Corp. for P.D.1stMort.Db. 93 —¢6 |413 9 = ve | ow 
! ! so Miis cid ivl Se pus 115 —118 4 5 0 P .. | « Hl 10| 6/0 | Notting Hill Electric Ord................-- 144—154 | 8 17 6 March. 
Bt.| 47 Do. 4per Cent. Perpetual Debs ...... 105 —108 | 3 14 9 | May, Nov 1074 107 100| 47 Do. 4 per Cent. 1st Mt. Dew MAE 160 —103 3 18 8 25 
St. 6% | Colombo Trams& Ltg. 5 1st Mt. Db. (rd.) 101 —104 4 18 0 * a 23 5 2/6 | Oxford Electric Ord. ........ bse 80s 53-6} 5 4 0 March ..| - 
10| 6/0 | Dublin United Trams. (1896) Ltd., Ord.| 13 —14 4 5 8 2 * st. 4% Do. 4% Deb. Stock esses 99 —102 8 19 2 es 
10 6/0 | Do. 6 per Cent. Pret. MMC E 15 —16 | 815 0 e TN M 131 ..|BRand ·ͤ¶· cnaveccsbertscpescescaze "TS EI T = 
10, 304 Gt. Northern & City Rly. Prf., Ord. (47) 5 —64 in ks He „ 1000 44% [Royal Elec., Montreal 417; 1st Mt. Deb. 100 —103|4 7 9 
10| 4/0 | Gt. Northern, Piccadilly & Brompton 5 50 | St. James’ & Pall Mall Elec. Ord....... 144—153 | 4 13 7 | Feb, Aug | HÌ 

Ord., Speyer Bros. Scrip Certs. ....| 9 —10 Y- Aa f! 5| 3/e D. * Gent, Eral. eee see 8 —9 3 17 9 Feb, Aug 
10 10% |1 Imperial Iramways Ord . 19 — 70 4 10 O0 | Mar, Sept St.] 34% n Cent. Deb. Stock (red.) .. 97 —100| 3 10 2 ae 
10| 6% |t Do. 6 per Cent. Pref. ........... e| 144—142 | 4 1 43) Mar, Sepft -- [| 5| 4/0 E Markets Electric Sup. Ord... 22-33 6 8 1 "E 
St. 447 |t Do. 44 per Cent. Debs. .................. 109 —111 | 4 1 O Jan, July - St.] 4% Do. 4 per Cent. Deb. Stock ...... 83 —87 |412 6 

5| 2/6 | Isle of Thanet Elec. Trams & Lt. 5% Pf. s4—4 6 5 0 P .- | «+ 5] 8/0 | South London Electric Supply Ord... 41-43 |3 8 1 
St. 4% Do. 4perCent. Deb. Stock . . 83 —91 |4 711 X E T id MEO IE Ltg. & Power Ord. i—1 ee 
10| 13% Lipand Overhead Railway Ord ,,,.... 2§ —88 |315 9|Feb, Aug [| 1| 0/83 O 11—11 413 4 
100 5% Do. 5 per Cent. Pref.............. ee eee 10 —10} | 4 15 3 Feb, Aug Ust. De Ist Db. Stk. Prv. Cts. (rd. e 105 —109 4 3 0 
Bt. 47 Do. seh Cent. Deb. ...... 99 —101 3 19 3 Jan, July || 5| 2/6 | Urban Electric Supply Ord. ......... —. 41 53 415 3 
10 5/0 | London United Trams. 57, Cum. ‘Pref... 164—11 | 41011 ~ 105 | 10% P 5| 2,6 Do. 5X Onm. PRO. |... oues ciere nsn vesélionss 4 P 415 3 
Bt. 4% | Do. 47 1st Mort. Deb. Stock...... d 103 —105 | 3 16 4 NS 144 1057 5 6/6 | Westminster Electric Supply Ord. 124-1384 | 5 0 0 
St. .. | Madras Elec. Trams 5% Deb. Stk. ....| 102 —105 dà Jan, July 5| 2/6 Do. bperCent.Cum.Pref. . .. 6 —64 | 10 11 
Be és Mersey on per Block. re PM AP AEAN $ —9 ei v 
st.) .. o. 3 per Cent. Perp. Pref. ..........| 12 —15 88 BE en a 

mY 7d Mateopoliten Electric Trams Dei 1 — 72 s% vd T ea TELEGRAPHS. 

l 0/6 | Do. 57 Cum, Pref. ........ . . . . . .. .. i 500 y ae .. f| 100| 4% |" African Direct Tel. 1%. ^c re Used £8 —102 3 19 0 
St. 18/7 Do. 44% Deb. Stock n 98 —100 = * £93 | 924 10| .. | Amazon Telegraph .. eee 241—834 = 
100 6% | Montreal St. Ry. 8 558 Mrt. Dbs. (1908) 100 —103 4 17 8 "s | st. [12/6 | Anglo-American. . . . . . . . . . 50 —53 |5 5 9 
100 44% Do. Sterling 44% Debs. (1922) 103 —105 4 5 9 3 * . [| St; 25% Do. Preferred. . . een S09 n 98 —93 5 12 8 

b .. | New e Aes 6 per Cent. Cum. Pref. 1 —2 aie May ....| -- St.] 2/0 Do.. Hr cones) 8—8} [1 8 2 
Bt. 6% | Perth W. A.) Elec. Trams. Ist Mt. Db. Stk. 102 —1C5 4 16 6 E - .. |} 100| 82 | Commercial Cable Capital Stock — 170 —10 4 4 2 
1010/0 | Potteries Electric Traction Ord, ...... 8—9 |511 2 vs ..| St.] 4% | Do. 4perCent.Deb.Stock . . ... 94 —97 |4 8 8 
10 5/0 Do. 6 per Cent. Cum. Pref. ........ 84—91 5 5 3 Feb, Aug 25 : 10| 5/0 | Cuba Submarine Ord. ,,....... Ee cer anes 7 —8 710 0 
Bt. 437 Do. 4j per Cent. Deb. Stock ........ 101 —104 4 6 7 ge - X 10110/0 Do. Preference 10 per Cent. 15 —16 6 5 0 

1| . | South Lancs. Elec. Trac. & Power oe 50 i 85 a NN 5 2/0 | Direct Spanish Ord.......................... | 24—84 5 14 4 

l| ..| Do. 6% Pref. (£1 paid)... 2x 1 April, Ot 2 5| 5/0 Do. 10 per Cent. Cum. Pref...... p RESEP 7 —8 6 5 0 
St.. Do. 44% Deb. Stock (100% paid) . 85 .. |Jan,July| -- | .. 50 44%] Do. . ver Cent. Deb. .....................| 987 —1017,| 4 9 2 
St. 8% | Waterloo and City Ord. .. 86 28) |8 7 5 June, Dec| .. | Z || 90| 8/6 | Direct United States Cable. . 104—103 | 5 11 8 

LECTRIG MANUFACTURING, Aoc 100| 44% | Direct West India Cable 43% Rg. Db. (rd.) 99 —101 4 9 2 

1 6d. | Alliance Elec. C > —} 614 2 | .. | St. 65/0 | Eastern Ordinary ........................ ee 120 —184 5 4 5 

l .. | Aron Elec. Meter 87 unt PE 820825 — a $a S .. M8t.|17/6 Do. 33 per Cent. Pref, Stock ............ 87 —90 | 318 6 

5 4/0 | British he tei seer uui CablesOrd. 5 6 13 4 July, Feb = St. 4% Do. 4 per Cent. Mort, Deb. Stk. (rd.) 106 —109 3 14 3 

5 8/0 Do, ö 54—6 5 0 0]|Jan,July | -- ae 10| 2/6 | Eastern Extension .............. =| 121—198 5 12 9 
Bt. 44%| Do. 44% 1st Mort. Deb. (red.) 101 —104 |4 6 7 -- es St. 4% Do. 4 per Cent. Deb. Stock q 105 —108 | 8 14 3 
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— M 

WE are able to confirm the announcement in our last issue 
that a telegraph cable is to be laid to Iceland. Proposals for 
such a cable have been made many times during the past few 
years, but it was realised that a cable to Iceland could not pay 
its way unless a considerable subsidy were granted. The 
Danish Government has now entered into an agreement with 
the Great Northern Telegraph Co. by which a yearly subsidy 
of £3,000 will be paid by Denmark and £2,000 by Iceland, 
and the cable is to be opened to traffic in two years' time. 
The cable will not be direct from Iceland to Denmark, but 
merely from Iceland to the Shetland Islands via the Faroe 
Islands, the Great Northern Telegraph Co. having obtained 
landing rights on the Shetland Islands from the British Govern- 
ment. From the Shetland Islands the existing cables will be 
made use of. This conclusion of the negotiations for a cable to 
Iceland will be a severe disappointment to the wireless tele- 
graph companies, for if there is anything in the claims for 
long-distance wireless telegraphy it would appear that from the 
Shetland Islands to Iceland would be an ideal route. This 
distance is only 480 miles— considerably less than a quarter 
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the distance which Mr. MARCONI claims to have covered with 
commercial messages between England and America—and, 
moreover, it might be assumed that large power transmitting 
stations in Iceland and in the Shetland Islands would not be 
a serious cause of disturbance to other wireless telegraphie 
work. The matter is the more significant, as a report was 
circulated some time ago that the Marconi Company proposed 
to establish communication with Iceland. | 


TONO 
Mr. A. L. C. FELL'S Paper read before the Municipal 
Tramways Association last week, and published in full on 
another page, did not receive the attention it deserved. In 
dealing with“ mixed systems of traction, the author, who 
is General Manager of the London County Council tramways, 
referred primarily to the methods necessary when it is desired 
to continue running the old horse tramways during the recon- 
struction period. In a busy town the loss occasioned by only 
partial stoppage of traffic is far greater than would be supposed 
by the layman, who knows nothing of tramway management— 
in South London it amounted to no less than £24,000. This 
is, of course, quickly made up when the electric tramways are 
running; in fact, an examination of our traffic returns on 
p. 1011 will show that during the 177 days of the present 
year £325,657 were earned by the L.C.C. tramways, as com- 
pared with £257,893 during the corresponding period last 
year, a difference of £67,764. "This represents an increase of 
26 per cent. for an increase in track-mileage from 39% to 474, 
or 181 per cent. Notwithstanding a subsequent increase in 
traffic, however, any method of lessening the temporary loss of 
income during reconstruction is worthy of consideration. 


— — 


THE present deplorable slackness of trade is affecting not 
only the less stable and robust manufacturing concerns, but 
also those which possess solid foundations and world-wide 
reputations. At the half-yearly meeting of Messrs. WILLANS 
& ROBINSON, held on Wednesday, the Chairman drew a very 
gloomy picture of the trade prospects, and expressed his 
inability to find language which would exaggerate the bad- 
ness of business.” It is not so surprising that new boiler 
manufacturing and steel works should have been unsuc- 
cessful, considering the troublous times in which they were 
launched, but that such a well-established concern as that which 
produces the famous Willans engines has ceased to be prosperous 
is indeed sad. As Mr. MARK RoBINSON explained, however, 
even the reputation of the firm could not save them from. 
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disastrous competition, and when once other efficient high- 
speed engines were placed on the market success or failure 
depended solely upon price. The result has been that orders 
have had to be accepted at “ruinously low " prices, and hence 
the present unenviable position of the company. Competition 
must, of course, continue, and the only remedy, therefore, is for 
the firm to maintain, and, if possible, enhance their present 
reputation, at the same time reducing expenses to the smallest 
possible limit. We trust that the crisis has been passed, 
and that Messrs. WILLANS & ROBINSON have now better times 
in store for them. 


AN article on the different effects of continuous and alterna- 
ting currents on the dielectric strength of insulators, which 
appears in another column, raises certain points of consider- 
able interest. It appears that when tested, five different 
insulators gave results showing that their capability of with- 
standing high voltages was in favour of continuous-current 
in ratios varying from 1:6 to 1:31. In this respect, therefore, 
there is an advantage on the side of the continuous current, 
but so near are the above figures to the ratio between the 
maximum and the effective voltage, that we cannot agree 
with the opinion expressed in the article that the greater 
destructiveness of the alternating current was due to dielectric 
hysteresis. Asa matter of fact, losses due to this cause are 
extremely small—according to some tests made in Germany 
some time ago (The Electrician, Vol. LII., p. 678) no more than 
2°45 watts per insulator at 50,000 volts and 50 œ per second. 

— 

IT is acknowledged, even by the most ardent supporters of 
municipal trading, that the proper working of undertakings 
under the management of local authorities is greatly impeded 
by a want of continuity in management. This has been well 
ilustrated by recent events in Newcastle-upon-Tyne. The 
Chairman and a number of members of the Tramways Com- 
mittee recently resigned on account of a difference of opinion 
that had arisen on the question of running powers, and it has 
thus fallen upon a new Committee to present the report of the 
previous year's work of their predecessors. These predecessors 
are presumably rivals in local politics—and the fateful day of the 
municipal elections is approaching. The new Committee review 
the results of the year's working in a highly critical spirit, 
and an impartial observer, forgetting that October precedes 
November in the calendar, might imagine that the under- 
taking was on the verge of financial disaster. Certainly an 
unusually large amount of money has been spent on “ Main- 
tenance and Renewals " during the period in question, a large 
proportion of this having been necessitated, it is stated, by 
the insufficient strength of the original permanent way speci- 
fied by the consulting engineers. As a consequence of this 
expenditure there is (as in the majority of municipal under- 
takings) insufficient balance to set aside for depreciation ; but 
if the true cause of this is the cost of strengthening the per- 
manent way the tramway management is hardly to blame for 
it. In fact, the most serious charge against them is apparently 
that the Standing Orders of the Council have not been complied 
with, material having been bought in connection with the 
repairs without the contract having first been placed before 

the Council for approval. 


THE article relating to the use of selenium for photometry, 
which appears in this issue, is of considerable interest for 
various reasons. It would be a great gain if we could find in 
selenium a substitute for the human eye in photometric 
measurements, but it appears from Mr. TOWNSEND'S experi- 
ments that no preparation of selenium has been obtained so 
far which affords a practicable means of comparing the candle- 
powers of different sources of light. The primary objection to 
its employment for this purpose is the inordinate length of 
time which must be allowed to elapse between consecutive 
measurements. Selenium may be compared, for the purpose of 
analogy, with that class of elastic substances which, after 
being stretched, require a long time to regain their original 
dimensions. Another serious objection is that lights of 
equal intensity but varying in wave-length produce different 
changes in resistance, and its behaviour in this respect may, 
therefore, be likened to that of the human eye, which also 
cannot be relied upon to compare the intensities of lights of 
different colour. Mr. TOWNSEND’s article is of value, how- 
ever, if only for the descriptions of the methods of preparing 
selenium cells and its review of the properties of this some- 
what capricious material. 


ieee — — 9—« ,5————— ͤ— 


Anonymous Donation to University College, Bristol.— The 
treasurer of University College, Bristol, received, on Wednes- 
day, a Bank of England note for £1,000 from an anonymous 
donor. 

The Institution of Electrical Engineers’ Tour.— The Insti- 
tution tour to America was brought to a conclusion on Saturday, 
when the party arrived at Liverpool on the White Star liner 
** Arabic." 

Opening of the Radcliffe Electricity Works. — The formal 
opening of the Radcliffe Distriet Council electricity works took 
place on Wednesday. A description of the plant appeared on 
p. 377 of The Electrician of June 24th. 

Underground Telegraph Cable to the North.—The under- 
ground telegraph cable connecting London with the North of 
England and Scotland was taken into Cumberland last week, 
and it is anticipated that Penrith will be reached in a few days. 

Cable Interruptions and Repairs. 


Date of Interruption. Date of Repeir. 
Dominica—Martinique ...... May 9,1902 .. — 
St. Lucia—Martinique ...... May 9,1902 . — 
Cayenne—Pinheiros ........ Aug. 13, 1902 — 
Relssi-Issa (Yemen)—Camaran Oct. 22, 1902 Ee 
Tarifa—Tangier ............ Jan. 18, 1904 — 
Cayenne--Paramaribo ...... July 13, 1904 — 
Cap Haitien Mole St. Nicholas Aug. 20, 1904 — 
Bundaberg—Gomen (New Cale- 
dona ih se vs Aug.30,1904 .. — 
Marseilles— Barcelona Sept. 16. 1904 Oct. 2, 1904 


Cap Haitien - Puerto Plata .. Sept. 26, 1904 — 
Durham College of Science. —Sir Isambard Owen, M. A., 
M. D. Cantab., has been appointed principal of the Durham 
College of Science, in place of the late Dr. Gurney. The new 
principal has been prominently associated with medical educa- 
tion in London and with higher education in Wales. Among 
other appointments which he has held are those of vice-dean 
of the medical faculty in the London University, physician to 
and lecturer in medicine in St. George’s Hospital, vice 
president of the Medical Society of London and examiner 1n 
medicine to the Royal Army Medical Corps, the University of 
Cambtidge and the Royal College of Physicians of London. 
At a meeting of the governors it was decided to change the 
title of “ Durham College of Science” to “ Armstrong College, 
Newcastle-upon Tyne, in the University of Durham.” 
Glasgow Local Section of the Institution of Electrical 
Engineers.—The opening meeting of the 1904-5 session of the 
Glasgow Local Section of the Institution of Electrical Engi- 
neers will be held on Tuesday, November 8th, at 207, Bath- 
street, Glasgow, when the chairman, Mr. Robert Robertson, 
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will deliver his inaugural address. Monthly meetings will 
thereafter be held as usual. In order to bring the members 
of the local section and their friends together prior to the 
opening meeting, it has been arranged to hold the third annual 
dinner in the new Banqueting Hall of the Grosvenor Restau- 
rant, Gordon-street, Glasgow, on Friday, October 28th. 
Tickets can be obtained from Mr. E. G. Tidd, hon. secretary, 
25, Gordon-street, Glasgow. The Lord Provost of Glasgow will 
attend. A smoking concert will take place later in the session. 


Wireless Telegraphy Overland.—A detachment of the Tele- 
graph Battalion of the Royal Engineers will shortly make experi- 
ments with overland wireless telegraphy in North Wales. 
Field stations are being established at Llanrwst in the Valley 
of Conway and in Sir William Preece’s grounds at Penrhos, 
Carnarvon. Penrhos is only about 100ft. above sea level and 
the field at Llanrwst, where the other station is placed, is 
only about 25ft. above sea level, the distance between the 
stations being approximately 20 miles. Between them, how- 
ever, there is a range of mountains including the peaks of 
Elidyr Fawr (3,029ft.) and Carnedd Dafydd (3,426ft.). The 
Lodge-Muirhead field installation described in The Electrician of 
October 16, 1903, will be employed. It may be mentioned in 
this connection that similar experiments extending over several 
weeks have been made in Kent, and long distances over land 
have been overcome in spite of intervening hills. 

A Record in Permanent Way Construction.—The con- 
struction of the permanent way for the Birmingham Corpora- 
tion tramways has been carried out in an incredibly short 
8 of time. It was an essential condition of the contract that 

e system should be completed very quickly, and, since the 
line traverses the centre of the city where the traffic is unusually 
heavy, it was highly important that interference to the streets 
should be reduced to a minimum. The contractors were 
set no easy problem, however, for in addition to completin 
the work quickly they had to preserve a portion of the cal 
intact not only for ordinary vehicular traffic but also for a 
complete tramway line over which the steam cars could con- 
tinue torun. Notwithstanding the many difficulties, Messrs. 
Dick, Kerr & Co. have actually completed the work, com- 
prising 9,820 lineal yds. single track and 11 junctions with 
20,000 sq. yds. of new paving outside the tramways, in 
12 weeks. To effect this the work for several weeks was com- 
pleted at the rate of over 2,300yds. per week, a performance 
probably unparalleled in tramway construction, having regard 
to the exceptional difficulties which were encountered. 

Iron and Steel Institute Meeting in America.—On Monday 
evening, October 24th, the opening meeting will be held in 
New York at Sherry’s and will be followed by a reception. 
For the days in the Pittsburg district an elaborate programme 
has been drawn up, including on November Ist a visit to the 
Westinghouse plant and to the Edgar Thomson and Homestead 
Steel Works. On the second day there will be a trip to 
McKees Rocks to visit the works of the Pressed Steel Car Co., 
the Pennsylvania Car Wheel Co. and others. Probably on the 
third day there will be visits to works in the Pittsburg district. 
While in Cleveland the reception committee will take the 
party in a special train to Newburg on Friday, November 4th, 
to visit the works of the American Stcel and Wire Co. On 
Saturday morning the members will probably be split up 
into small parties and visit different works. 

Personal.—Mr. John Young, general manager of Glasgow 
Corporation tramways, has resigned in order to take up the 
position of general manager of the Metropolitan District Rail- 
way. In intimating to the Corporation his decision to resign, 
Mr. Young states that he has been “unexpectedly offered an 
important post by Mr. Charles T. Yerkes aa his right-hand man 
in the control of the tubes and tramways of his companies,” a 
proposition which had come to him in such a way that he 
could not find any sufficient reason for declining it. He leaves 
Glasgow at the end of this month and will at once enter into 
active work in his new post. Mr. Young, who is 59 
years old, devoted himself to the study of agriculture 
in his early life, but in 1875 he entered the service of 
the Glasgow Corporation as superintendent of cleansing. 
Mr. Young's organising and administrative ability quickly 
manifested itself, and in 1892 he was appointed manager of 


the Corporation tramways department, which was formed in 
that year. After the tramway system had been run for a few 
years by horses, a commencement was made, under Mr. Young's 
superintendence, to convert it to electric traction, and the 
undertaking was run wholly by electricity in 1902. In the 
same year Mr. Young was elected the first president of the 
Municipal Tramways Association of Great Britain. Mr. James 
Dalrymple, the deputy manager, accountant and cashier at 
Glasgow, who, it will be remembered, expreesed very sound 
views on the formulation of tramway accounts at the Liverpool 
Congress of the Municipal Tramways Association of Great 
Britain last week, has been appointed manager temporarily. 

The degree of Doctor of Science has been conferred by 
Columbia University upon Sir William Ramsay. 


Electricity in a Bread Bakery.—Mr. H. W. Heinz, in an 
interesting communication to the Electrical World of New York, 
gives the following information with regard to the electric 

lant used in the bakeries with which he is connected. The 
Vard-Mackey Co.'s bread plant at Pittsburg is driven by 
individual motors. There are in the mixing room six machines, 
each of which handles 1, 400lb. of dough per mix. This dough 
requires à 25-minute run, and each machine was formerly 
driven through gearing by a 50 H.P. motor. This mixing 
dough is a peculiar body to handle in the machine owing to 
continual shifting of its centre of mass, and on this account 
trouble was experienced through hammering of the motor 
bearings, the machine revolving at 60 revs. per min. In order 
to overcome this difficulty a 4in. Morse silent chain was tried 
as an experiment, having 22in. between the centres of wheels. 
This chain has proved a success in every way. Before resorting 
to the chain drive the motors consumed 280 amperes, but with 
the chains the motors take only 135 amps. These chains require 
little lubrication and are noiseless. The flour comes in from the 
railway siding, is unloaded on a slide into the cellar and stored. 
From there it is electrically conveyed to the storage bins on the 
top floor, from whence it is transferred to individual automatic 
scales and dropped directly into the mixer. There it is mixed 
and left ready for the bread men on the floor below, where the 
baking is done. After coming from the oven the product goes 
down to the first floor and is shipped. The electrical plant at 
the bread bakery consists of Harrisburg standard engines and 
Westinghouse generators of 200kw. capacity. The entire 
building is wired on the conduit system, with individual 
control at switchboard in power house and at motors. 


The Late Prof. Finsen.—Thursday, September 29th, on 
which day the funeral of the late Prof. Finsen took place, was 
recognised as a day of general mourning in Copenhagen. 
Among those present at the funeral service were King Christian, 
King George of Greece, Queen Alexandra and all the other 
royalties resident in Copenhagen at the time. In addition, 
there also attended the Danish Ministers of State, members of 
the Diplomatic Corps, the President of the Danish Parliament, 
the burgomasters of Copenhagen and the chief provincial 
towns, and many representatives of foreign scientific socie- 
ties and universities. The Copenhagen correspondent of 
The Times states that a deep impression was made when 
some 200 persons, whom Finsen had gratuitously cured 
of lupus, entered the church and took their seats among 
the mourners. They were followed by a representative 
body of Danish medical men and foreign professors. King 
Edward was represented by the British Minister, Sir W. E. 
Goschen, who placed a splendid wreath on the coffin. 
The German Emperor, Count Von Biilow, the Imperial 
Chancellor, and Dr. Studt, the Prussian Minister of Public 
Instruction, conveyed their sympathies through Prince Henry 
of Reuss, the Secretary of the German Legation in Copenhagen, 
who laid wreaths on the coffin. Among other wreaths were 
one from the Tsar and another from King Oscar. It appears 
that some comment has been aroused in Copenhagen by the 
fact that the officiating clergyman, who paid a warm tribute to 
Prof. Finsen in his sermon, omitted to mention that he gave 
away to benevolent societies nearly the whole of the Nobel 
prize of 150,000kr. (£8,333), which he received last year. The 
State has decided to grant a pension to Mrs. Finsen, and a num- 
ber of Danish medical men have issued an appeal for the erection 
of a monument to Prof. Finsen by voluntary contributions. 


978 


— — — 


Results of a Blown Fuse. The South Wales papers publish 
an amusing and sensational account of the blowing of some 
fuses at the Swansea electricity works. It is stated that 
Mr. Prusmann, chief electrical engineer, at 11 a.m. on the 
29th ult., noticing a flash through the fanlight of his office, 
went to the switchboard gallery to see what was the matter: 


„Opening the door, Mr. C. Prusmann was met with a shower of hot fuse 
metal which was descending in showers, the while several of the switches 
were blown over the gallery on to the floor below. The switchboard was 
almost entirely enveloped in a weird blue flame. In short, to use the 
words of the engineer, it was a second siege of Port Arthur. Fortunately, 
the automatic safety device on the main generator operated, which pre- 
vented a calamity. Attempts were made to put the main generators on 
to the town, but the automatic devices continued to operate. The last 
time the attempt was made the main machine battery fused, and it was 
found that the fault was of such magnitude that it was impossible for 
the machinery to deal with it. Consequently, the supply of the town was 
discontinued, but matters were put right, so far as the town was con- 
cerned, by 12:30, excepting a small section at the bottom of High-street, 
which was ‘righted’ by 1 o'clock. It was found that the ‘fault’ had 
occurred on one of the main feeder cables running from the works along 
Oxford-street, and in the early afternoon the exact spot had not been 
located. Another feeder during the afternoon took the Oxford- 
street ‘lode.’ Some time ago the Electrical committee gave Mr. Prus- 
mann power to spend £500 with a view of fusing the general system of 
mains, so that in the event of a fault such as that happening on Thurs- 
day only that section on which the fault occurred would be dis- 
connected. The officials are to be highly commended for the 
prompt manner they dealt with the breakdown, irrespective of the risks 
they ran. And these were by no means small, for the heavy fuses on 
the switchboard shot out of their sockets, and had they caught anyone 
the result would have been disastrous to life. It is fortunate the break- 
down occurred on the morning of early closing day, rather than at the 
time of a heavier ‘ lode.’ ” 

In another account it is stated that the actual damage will be 
covered by £5. 


German Telegraph Cable Jubilee.—So familiar have the 
feats and growth of submarine telegraphy become to a genera- 
tion surfeited with newer wonders, that the jubilee in 1901 of 
the first successful cable between England and France (laid in 
1851) passed practically without public notice. Messrs. Felten 
and Guilleaume of Cologne have communicated to the Journal 
Télégraphique for September an article in which they com- 
memorate the fiftieth anniversary of the first German telegraph 
cable. It appears that the Prussian Telegraph Administration 
installed, in 1850, across the Rhine, near Cologne, a telegraph 
wire, insulated with gutta percha, protected by jointed metal 
pipes and a heavy chain. The communication was, however, 
soon broken by a ship’s anchor, and this experience led Mr. 
Theodore Guilleaume, the then head of the now world-famed 
firm, to propose to place the insulated conductor within an 
armouring of metal wires, as is still done. It is, there- 
fore, claimed that had the Prussian Administration at 
once accepted Mr. Guilleaume’s suggestion, the first armoured 
telegraph cable would have been manufactured and submerged 
by Germany instead of by England. The cable in question 
was not, however, laid until 1853. From this small beginnin 
the growth of the telegraph cable industry (submarine d 
subterranean) in Germany has been great, and our readers are 
aware that two Atlantic cables, via the Azores, have of recent 
years been made and laid under the auspices of Messrs. Felten 
and Guilleaume. This branch of their business was, however, 
transferred to the Actien-Gesellschaft Norddeutsche Seekabel- 
werke, which possesses two large and well-equipped cable 
steamers, and is now engaged in the manufacture of cables to 
connect Menado (Dutch Indies) with the island of Yap and 
thence, via Guam and Shanghai, with the United States, via 
the new Pacific American cable, on the one hand and on the 
-other with the Chinese and Siberian telegraph lines. 


Electrical Affairs in Canada.— Our Canadian correspondent 
calls our attention to an interesting case which has recently 
come under his notice. It appears that between the city of 
Quebec and the town of Levis there is a prescribed area in the 
River St. Lawrence within which ships are forbidden to anchor, 
this area being set apart for telegraph, telephone and electric 
light cables. In July last, the United States training ship 
“ Essex ” anchored in the St. Lawrence just above the pre- 
scribed area. From some cause she drifted, and her anchor 
caught on the main cable of the Canadian Electric Light Co. 
supplying the city of Quebec with 1,000 H.P., and so strained 
this cable that the insulation broke down, rendering it useless 
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for operation. The ship further dragged on to the cables of 
the telegraph and telephone companies, damaging them to 
such an extent that they had to be lifted. These three com- 
panies now have claimed $10,000 against the United States 
Government for damages caused apparently by the action of 
the ship's crew in letting down the anchor while foul of the 
chain, and by that of the ship's master in failing to put 
out his second anchor when the wind and tide made it advis- 
able. "There does not seem to be any doubt on the part of the 
companies regarding the validity of their claim, as the Admi- 
ralty Court of Canada has decided that where negligence is 
proved, the ship is responsible for damage caused. Submarine 
telegraph and telephone cables, being necessary for the 
public convenience, they naturally require legal protection. 
Another case was that of the “ Canadian Electric Light Co. v. 
the Levis County Railway Co.” The former company furnishes 
power for working the Levis County Railway Co., and the 
contract stipulates that 400 H.P. shall be regularly delivered. 
As they are not able to use 400 H.P. during all hours of the 
day, the railway company claim that they are entitled to more 
than 400 H.P. at other periods to make up the average of 
400 H.P. over the whole day. After some considerable discus- 
sion between the parties’ legal representatives, the matter has 
been left to arbitration. 


Automatic Transformer Switches. — In describing the 
German visit of the Institution of Electrical Engineers mention 
was made (see The Electrician, Vol. XLVII., p. 863) of a trans- 
former switch designed by the Schuckert Co. for automatically 
interrupting the primary circuit of a transformer whenever 
the secondary circuit was opened manually. This arrangement 
was calculated to avoid iron losses which would otherwise 
occur even while the secondary was not loaded at all. Since 
that time the design has undergone many modifications, and the 
following is a brief description from an article by Herr J. 
Schmidt, contributed recently to the Elektrotechnische Zeitschrift, 
of the newest form of transformer switch made by the 
Siemens-Schuckertwerke. While the older switch related 
to a transformer supplying current to one or more motors, 
which were either all working or else idle, the new 
switch works in conjunction with a lighting transformer. 
In this case the arrangement is such that the trans- 
former circuits—both on the primary and secondary side 
—are automatically opened whenever the current consumption 
on the secondary side falls below a predetermined value. 
Such a device obviously allows a low-tension circuit to be fed 
with a continually varying number of transformers, the actual 
number at any instant being automatically regulated to give 
the most economical results. The switch contacts are mounte 
on three upright grooved porcelain bodies, the middle one being 
free to turn. Rotating this middle portion one way or the 
other effects the opening or closing of the switch. Springs 
are interposed in the mechanism in such a manner that 
both the opening and the closing of the contacts is done 
quickly. The operations of switching on and off are controlled 
by a device similar to that often used for regulating alternating 
current arc lamps. This device consists chiefly of an alum- 
nium disc, upon which a torque is exerted by two magnetising 
coils, one of which is connected in series with the secondary 
circuit, while the second one is energised in shunt. The torques 
corresponding to the two magnetising coils are opposed toeach 
other, and may be MU HE in strergth not only by varying 
the windings of the coils, but also by shifting their position 
relatively to the disc. It is obvious, therefore, that the disc 
may be made to turn one way or the other when predeter- 
mined conditions as to load exist. If the current m the 
secondary circuit drops, for instance, below a certain point, 
then the torque arising from the action of the shunt col 
overcomes the less powerful torque relating to the series CO! 
Consequently, the disc turns in a certain direction, and in 
doing so closes an auxiliary circuit. A small magnet 18 thereby 
made to attract an armature, this in its turn causin o ne 
switch to open against the pull of a spring. If the oad in the 
secondary increases above a given value, the disc turns im b 4 
other direction. Another auxiliary circuit is closed, a catch P 
released, and the switch is closed by the force of the spring 
which previously had been compressed. 
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THE AMERICAN TOUR OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 


BY OUR SPECIAL CORRESPONDENT. 
(Continued from p. 935.) 


Friday, September 9th. 


Niagara Falls station was reached eariy in the morning, and 
no time was lost in taking advantage of the unique attractions 
of the programme prepared by the local committee. The 
natural features of the falls and river gorge have become so 
familiar by frequent descriptions that to attempt a new version 
would be out of place, but to those who visited the district 
10 years ago, it may be well to remark that it is now possible, 
by a conveniently planned tramcar route, to see the many won- 
ders of the gorge and falls within the short space of two hours. 

The engineering work in the construction of the track is 
remarkable in itself. For years engineers considered the 
scheme impossible, but in 1895 it was completed and opened, 
thus affording an opportunity of passing through the gorge 
from end to end instead of merely peering down into it at the 
few accessible spots. Special cars conveyed us, first of all, 
on the route alongside the river, within a few feet of the foam- 
ing rapids, as far as the lower suspension bridge. Afterwards 
we climbed up and crossed to the Canadian side, and from 
the high bank obtained splendid views of the whirl- 
n and rapids, finally arriving close to the Horse-shoe 

alls. The greatest activity in the further utilisation of the 
water power was apparent on the Canadian side. One under- 
taking proposes to send its energy as far as Toronto, while the 
Ontario Company is designing its installation on the largest 
scale hitherto proposed in the district, amounting to 180,000 H.P. 
The huge steel flume, 18ft. diameter, with its intake well 
beyond the rapids above the falls, is now nearing completion. 
The situation of the power house on the river bank below the 
falls renders it unnecessary to have a deep wheel-pit and ver- 
tical generators, while the relative position of the intake and tail 
race increases the head due to the cataract alone by nearly 55ft. 

In comparison with these precautions to secure the best 
result per gallon of water it was regrettable, in an engineering 
sense as well as displeasing in an esthetic sense, to see the 
older power houses on the American side with their tail races 
discharging at one-third of the available height. 

Owing to the recent heavy rainfalls the volume of water 
from the Upper Lakes was considerably above the average, 
thus rendering the effect of the cataract more than usually 
imposing, and concealing the possibility of deterioration of the 
spectacle which those who are not engineers fear will one da 
be the result of these operations. That this deterioration will 
be perceptible to any extent, even when the present schemes 
are completed, is not credited by those who have made the 
necessary caleulations. The probability is, however, that the 
industria] development which is now taking place will ulti- 
mately make the “setting” of the view so materialistic, that 
the minor point of the diminution in the volume of water will 
be quite overlooked. 

After sufficient time had been allowed to the visitors to 
obtain a mental picture, or—if provided with a camera—a 
sun picture of the view, the river was again crossed, and, by 
invitation of the local committee, lunch was provided at the 
International Hotel. During the afternoon there was no hard- 
and-fast programme, but the smaller attractions of the district, 
such as a descent to the Cave of the Winds or a trip almost 
up to the wall of water in the little steamer “Maid of the 
Mist " claimed the attention of many. Not unnoticed either 
was the remarkable old woman who successfully passed over 
the Canadian Fal] in a barrel two years ago, and who held a 
little court of electricians opposite the hotel, to whom she gave 
a plain and modest description of her daring feat. 

The only official visit of the day was that to the Niagara 
Falls Power Co.’s installation, and had not afternoon tea been 
announced as one of the attractions, it is doubtful if many 
would have torn themselves away from the fascinations of the 
falls to examine the wheel-pits of power houses or the details 
of umbrella-type generators. There was once a time when 
the plans for this undertaking proved one ot the most 
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polemical subjects at the Institution meetings, and those 
who refer to the Proceedings or to their Electrician file 
can find therein all the particulars of the plant in power house 
No. 1, together with a multitude of reasons for the novel 
departures in the design and construction of the electric genera- 
tors. A word or two may be said, however, as to the magnitude 
to which the installation has now grown, and the variations 
which have been recently introduced in the character of the plant. 

In the original power house there are 10 sets of 5,000 H.P. 
each, and in the second power house 11 sets of 5,500 H.P. 
each. The turbines are all placed in a wheel-pit about 140ft. 
below the floor level, the automatic hydraulic governors being 
placed on the floor itself. The generators are two-phase, with 
a working pressure of 2,200 volts, and all but the five 
machines last installed are of the external revolving field or 
* umbrella " type. 

The newer ones with internal fields have obvious advantages 
in simplicity and accessibility. The distribution system is 
divided into three parts. The first supplies the customers close 
at hand, and the generator voltage of 2,200 is quite sufficient 
for the purpose. Next there is a certain area where the distance 
demands a higher pressure of 11,000 volts for economical 
transmissson ; and, thirdly, there are the customers in Buffalo 
and the neighbourhood, approximately 23 miles off, to supply 
whom the voltage is raised to 22,000 volts. At the power 
house the transformer plant is all located in a separate build- 
ing, thus reducing the risks of bringing extra high pressures 
into the machinery room. 

In the Buffalo transmission lines it has been found more 
economical to use aluminium than copper at present prices, 
while the former, possessing greater tensile strength in com- 
parison with its dead-weight, considerably reduces the cost of 
poles. It is not possible to give even an outline of the number 
and variety of industries which have grown up in Niagara 
Falls City within the last few years, but appearances certainly 
point to its becoming one of the chief manufacturing centres 
of the United States. 

With commendable forethought, our special train had been 
run down to the power house siding, and at 5:30 we had again 
joined it to continue our journey westward. The route taken 
was on Canadian soil as far as Detroit, and then across the 
ferry on the Chicago line. Many privileges fall to those who 
have a special train, and on this occasion we availed ourselves 
of one of them to stop at a beautiful spot just opposite the 
Canadian Fall, where we had our last iook at the great spectacle. 


Saturday, September 10th, 


In the morning we found ourselves passing along the shore 
of Lake Michigan, and shortly after through the apparently 
unending suburbs of Chicago, until finally we arrived in the 
“windy” city. Mr. Samuel Insull, president of the Edison 
Company, and his colleagues were at the hotel to welcome us, 
and no sooner was breakfast despatched than they took us in 
hand in a manner which showed us that the city of ‘ hustlers ” 
justified its name. There were many alternatives in the way 
of interesting sights for electrical men, but most seemed to 
prefer seeing the latest thing in central stations—z.e., that of 
the Commonwealth Company (which is under the same control 
as the Edison Company) at Fisk-street. The whole party 
was provided with automobiles so that the widest latitude in 
sight-seeing was possible. 

This station has been referred to on several occasions at 
Institution discussions and in the columns of The Electrician, but 
a brief recapitulation of its chief features may be useful. The 
subdivision of each class of generating or operating plant into 
individual units has been carried out here in the completest 
fashion. There is associated with each 5,000kw. Curtis turbine 
generator a complementary set of units consisting of steam 
regulators, electric switches, boilers, smoke-stack, and even 
coalconveyor. This principle, which we have had occasion to 
mention in other towns, is carried out very drastically in 
Chicago, and even the high-tension switches are provided with 
a building to themselves, leaving only the relay circuits to be 
operated from the engine room. There are no fuses in the 
high-tension mains, but the quick-break switches themselves 
act as substitutes under the control of time-limit relays. 
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Some disadvantages must necessarily follow; but if the 
cardinal policy of the engineer is to give continuity of service, 
much can be said for this type of central-station design, in 
which trouble or breakdown .of any kind is localised and 
confined. 

One of the Curtis turbines has been running here since 
November, 1903, and has on occasion been worked up to 
7,500kw., so that Mr. Insull has every reason to be proud of 
his pioneer installation. The ultimate capacity of the station 
will be 70,000kw., thus making it one of the biggest steam- 
operated plants in the world. To guard against strikes in the 
freight services, in which even the principle of individual 
units would be unavailing, provision has been made to obtain 
coal either by rail or in barges on the adjoining canal, and the 
conveyors have been fitted up to work from either source of 
supply. 

A word might here be said to clear up the misconceptions 
which have arisen in the minds of some of the visitors regard- 
ing the selling price of electricity in Chicago and other large 
cities. The hand-books distributed to us at each town contain 
much accurate information, but are hardly equivalent to 
balance-sheet figures, so that although it be stated that 20 cents 
per unit may be charged in some cities and even in Chicago, 
still, in point of fact, the average revenue secured in that. city 
is of the order of only 5 cents per unit. Naturally, with an 
output of over 80,000,000 units this is easily able to cover 
the enormous investments, and leave a substantial margin of 

rofit, 

" To return from these large figures to the department of 
* weak currents," as the Germans phrase it, is not necessarily 
uninteresting in Chicago, where, under this category, we had 
the privilege of inspecting a remarkable telephone system in 
which the fallible human element is dispensed with. The 
Automatic Electric Co. of Chicago has now at work in that 
city a system of purely automatic telephones to the extent, it 
is stated, of nearly 10,000 which, according to all reports, have 
rendered excellent service during 1904, their first year of 
working, 

It is difficult in a few words to describe the apparatus, but 
the principle may be briefly enunciated, and readers must 
refer to back numbers of The Electrician for details. In using 
the calling device, the subscriber rotates a disc until each digit 
of the number is in succession brought down to the bottom 
stop. At the exchange the subscriber's switch responds to 
this on a selector system, with 15 lines connecting each group. 
Thus & subscriber calling up 7,654 would, by the first move- 
ment of the dial, automatically select one of the trunk lines 
of the 7,000 group; the second movement would put him in 
the seventy-sixth group of hundreds ; the last two movements 
would select the party desired or give him the “ busy " signal 
if the line were engaged. 

The same company in providing for its underground cables 
introduced a novel system for handling goods in concentrated 
warehouse districts. This consists of a network of tunnels 
containing the ducts and large enough for electric cars to run 
on rails. Into these cars the goods can be put at the railway 
yards and run direct to the dealer's basement. The architects 
in Chicago are now making a standard practice of running 
their basements down to meet these service tunnels. The idea 
is one which might very profitably be developed in other cities, 
as the popr place for the human cargo is above ground and 
not underground. 

It would be impossible to give more space to what we saw 
in Chicago except to say that in addition to entertaining us 
most hospitably at lunch and dinner the local members fur- 
nished us with the use of automobiles all the afternoon to 
enable us to make a tour through the system of beautiful parks 
and boulevards which surround the otherwise very dirty and 
smoky city. In the evening, at 11 o'clock, we started once 
more on another instalment of our railway journey, thoroughly 
tired out, but delighted with our reception and what we 
had seen. 

Amongst the many cities we have visited certainly Chicago 
easily bears the palm for the strenuous efforts to permit us to 
see all that was to be seen in an absurdly short time. 


(To be continued.) 


-in the usual manner. 


THE BUDAPEST TELEPHONE EXCHANGE. 


When, in 1897, the Hungarian Telegraph Administration 
took over the Budapest Telephone Co., it was well known that 
not only would the subscribers’ lines need to be changed from 
single wire to metallic circuits, as had already been done in 
the other Hungarian exchanges, but also that a new and 
modern switchboard must replace the four antiquated central 
offices. After a careful study of the local conditions it was 
decided to concentrate all the Budapest subscribers in a single 
central office in order to attain the highest operating efficiency. 
Since, in spite of unfavourable circumstances, the number of 
subscribers was already between 5,000 and 6,000, it was desirable 
to make the new central office of very large capacity. 

Tenders for the new plant were invited and that of the 
Western Electric Co. was accepted, in combination with the 
Hungarian United Electric Society of Budapest-Ujpest. The 
central battery system was adopted, with a preliminary equip- 
ment for 10,000 subscribers and a capacity of 20,000. The 
switchboard occupies one side of the switch room, on the other 
side of which is space for a second board of the same capacity, 
so that the new exchange will be capable of accommodating 
40,000 subscribers. We believe that no single central office 
of these dimensions has yet been built anywhere, and a descrip- 
tion of the main technical features of this plant will, therefore, 
be of interest. 

For the building 2,500 sq. metres of ground was purchased 
at about the centre of the exchange system. A six-storey 
building was erected at a cost of £60,000, and was fitted with 
modern heating, lighting and ventilating appliances. This 
building occupies the whole space between two parallel 
streets, and the switch room, 64 by 10 metres and 7 metres 
high, runs lengthwise of the building. Fig. 2 shows the 
switch room and switchboard. Immediately under the switch 
room is a low storey, 2:30 metres high, containing the inter- 
mediate distributing board, the relay racks, &c. There is a 
passage to the lower room under the switchboard at each 
operator’s place. The switchboard cables thus pass directly 
to the intermediate distributing board and the relay rack. 
Similar openings are provided in the floor on the other side 
of the room for the second switchboard. Three spiral stair- 
cases lead from the switch room to the floor below, and 
near the central one is a broad staircase for the use of the 
operators in entering and leaving the switch room. There are 
two chief operator's desks set near the wall opposite the switch- 
board, destined to be moved to the centre of the room when 
the space is wanted for the second row of switchboards. 

The present row of switchboards begins with a trunk junc- 
tion section for three operators, each of whom has 40 single 
cords connected to the trunk room. All the subscribers’ jacks 
are multipled in this section, so that these operators can give 
direct connection to any subscriber in the exchange when 
required for the trunk service. This section, which is pro- 
vided with nine panels of jacks, is slightly separated from the 
29 subscribers’ sections which follow. 

Each of the latter has three operators’ positions equipped 
for 150 subscribers each, there being a 67th position equipped 
for 100 subscribers, thus making a total equipment for exactly 
10,000 subscribers’ lines. Dummy” sections are provided 
at the beginning and end of the row, repeating one-third of 
the 10,000 subscribers' jacks in the usual manner. The sub- 
scribers' sections are 1:80 metres long and contain 10 panels of 
jacks, so that the numbering with a thousand jacks in each 
row of hundreds is decimal and perfectly symmetrical Each 
operator's position is provided with 15 pairs of plugs and cords 
and with the corresponding listening and ringing keys arranged 
The circuit is shown in Fig. 1, where 
the calling subscriber I is shown connected with the exchange, 
while the called subscriber's jack is being tested. The number 
of connections at each operator's position is registered by the 
operator who, on pressing the button G, actuates the record- 
ing mechanism S, after completing each connection. 

For the detection of earth faults, the B-line is connected 
through a lamp L, with the negative pole of the battery, the 
A-line being connected with the 'bus bar of the ninth cell 
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through the line relay R,. If there is an earth on the A-line, 
the line relay R, is operated, whereas in case of an earth on 
the B-line the lamp L, is lighted by current from the 11-cell 
battery. The subscribers’ transmitters are supplied from the 
entire storage battery. 

The street cables are lead-covered, and have been laid in 
cement conduits of the Hultman type. They enter the build- 
ing in the basement, where the main distributing board is 
placed. From here, small lead-covered cables pass up through 
a cable shaft to the switch room. The power plant and 
storage battery are placed in close proximity to the switch- 
board and the relay racks, thus making the battery leads very 


SUBSCRIBERS’ LINE 


requisite limits. 


Fic. 1, 


CIRCUITS, AND Corp CIRCUITS. 


telegraphy and telephony and also for duplex working, it was 
found necessary to devise special circuits, shown in Fig. 3, to 
adapt the lines to these requirements. Section I. represents 
the transit board circuit, which is used during the day for 
completing through trunk line connections ; at night all trunk 
connections are made on this board. Section II. shows the 
circuits of the trunk boards. Section III. shows the circuits 
in the trunk junction section, which is located in the general 
switch room. 

The trunk line L,D, comes first to the transit board, whence 


| it passes Pose & break jack to the trunk bourd, there end- 


ing in a line relay, Ri, with a retaining coil. If the key K, is 


short and consequently reducing the drop of potential to the | in the position shown when a call occurs, the calling 9 Lr 
Rs. 


is lighted. Plugging the jack actuates the relays R, an 


Adjoining the main switch room is the trunk room, where | Relay R, lights the lamp L, on the transit board, notifying 
all trunk line connections are made. The plant here includes | the operator there that the circuit in question is engaged. 


one test board, one transit or through trunk board with two 
operators' positions, three rows of trunk boards with six 
positions each and six trunk lines per position, one subscribers’ 
recording board, and one trunk recording board for 120 special 
trunk-line subscribers whose lines end directly on this board. 
This latter board has three operators' positions for 40 lines 
each, and the lines of these special trunk subscribers are 
multipled on the trunk boards and the transit board. 

As the trunk lines in Hungary are used for simultaneous 


Relay R, interrupts the circuit of the retaining coil of the 
calling relay R, If the trunk line is in use at the transit . 
board, relays R, and R, are actuated, and through R, the 
lamp L, is lighted, notifying the trunk line operator that the 


line is engaged at the transit board. To concentrate the whole 


trunk line service at the transit board, the lever of key K, is 


thrown over, and now all the calls are received on the lamp L, 
of the transit board. The two portions of the cord circuit L, 
that is, the trunk to the left and the local subscriber to the. 
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V. With the plug J of the junction line corresponding to the 
jack T., the operator tests the jack of the desired subscriber's 
line. Through the normal contact of the test relay R, the 


right, are connected by a repeating coil, including on one side 
a condenser, and on the other the central battery which 
supplies current to the subscribers’ transmitters. The trunk 
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Fic, 2.—Tue Swrrcs Room, 


circuits are, therefore, completely insulated, and simultaneous | tip of the plug is in connection with the third winding of 
or duplex operation is in no way hindered. the induction coil of the operator’s set, so that, if the sub- 
Plugging into the junction jack at T, actuates the differential ! scriber's line is already connected to a local circuit, the 
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Fic. 3.—TRCNK CONNECTIONS. 


relay R, and lights the lamps L, and Le The number of the | operator hears a click in her telephone. If, on the other 
desired subscriber is given to the operator at the trunk hand, the subscriber’s line is connected with a trunk line, 
junction board in the general switch room over the order wire ' she hears a buzz or tone. In the first case the connection 


Digitized by OO 


THE ELECTRICIAN, OCTOBER 7, 1904. 


983 


is cut off, as toll-line connections are always given precedence 
over the local service ; in the second case, the line is not 
disturbed. This cutting off is readily done, as each sub- 
. scriber’s line passes through a break jack on the trunk board 
in the general switch room, as already mentioned. In order 
to explain the interruption to the second subecriber (the first 
being picked up at once by the toll operator), and to dis- 
connect him quickly, the trunk junction operator depresses 
the key B associated with each cord circuit, which locks the 
relay R, to the third core conductor. The low-speed inter- 
rupter D is thus connected to the test ring of the subscriber’s 
line, and causes the supervisory lamp at the subscriber's 
operator’s position to flash at distinct intervals. On per- 
ceiving this unmistakable signal, the subscriber’s operator 
tells the second subscriber that the first has been called by 
the trunk room, and disconnects the line. This disconnection 
causes the relay R, to drop its armature, thus cutting off again 
the intermittent current from the third conductor. Pressing 
the key B also actuates the relay R, and lights the lamp L,, 
indicating that the intermittent current circuit has been 
completed. 

As already mentioned, it is also possible to ascertain by 
testing whether a subscriber is in connection with a trunk 
line: Through the third conductor of the cord, which places 
testing potential on the test-rings of the multiple jacks, the 
battery current traverses the winding of the test relay R. 
This relay has, however, a second winding which, by induction, 
superposes, on the constant current flowing, an intermittent 
current of high frequency from the high-speed interrupter Di. 
In testing, the operator then hears a buzz or tone in her head- 
gear receiver, informing her of the trunk line connection. 

As already mentioned, the transit board performs a double 
duty. In the hours of heavy traffic the through connections 
of trunk lines are made here. During light traffic it can be 
arranged that all trunk room connections, including those of 
the recording and trunk subscribers’ lines, can be effected in 
addition to inter-connecting trunk lines. For this purpose the 
board is provided with three sets of cords and plugs. Plug D, 
can be used only for trunk line jacks, being too small for the 
local jacks, whereas the plug D, fits the latter. If the third 
key K, is in the position shown only the two plugs D,, D, can 
be removed, the plug D, being held in place mechanically. 
Therefore only a connection between trunk lines can be made, 
and this only through the translator T,. This latter is designed 
to serve also as clearing relay controlling the clearing lamp. 
If, on the other hand, a trunk line is to be connected to a 
subscriber's line, the lever key K, is thrown over, thus freeing 
the plug D, and mechanically locking the neighbouring plug D.. 
The cord connection is then completed through the repeating 
coil Tre, which is of the same construction as the repeating coil 
of the trunk line cords and similarly connected. The trunk 
line circuits are thus kept separate. 

All order tickets are sent to the different boards, and thence 
after use to the counting office by means of a special pneumatic 
tube distributing system, in which the tickets themselves are 
transported without carriers. The duration of trunk-line con- 
versations is timed by three-minute clocks, the exact time being 
recorded on the tickets by a calculagraph. The operators at 
the recording tables are informed of the number of orders for 
each trunk line at any moment by coloured lamps, and are 
thus able to inform the subscriber beforehand approximately 
when the trunk line called for will be available. 

The operation of the entire installation is very regular and 
goes on with precision, ease and smoothness. The whole 
installation has proved very satisfactory and does credit to 
both manufacturers and designers. 


Electric Lift for the Statue of Liberty.—It appears that 
the famous statue of Liberty at New York Harbour has 
suffered considerably owing to exposure and want of proper 
attention. The United States War Department has, therefore, 
undertaken its renovation, and among other improvements 
will be an electric lift, instead of the old stairway, for 
passengers who desire to ascend to the top. 


OVERHEAD EQUIPMENT: NOTES ON ITS CONSTRUC- 
TION AND MAINTENANCE.* 


BY J. M. MCELROY, 
(General Manager, Manchester Corporation Tramways.) 


The opinion has often been expressed that many modern inven- 
tions —of which our electric tramway systems may be considered a 
type—have to a large extent had the effect of subduing or rendering 
less active the esthetic side of our nature and of bringing into greater 
and increasing prominence the utilitarian side. In the present 
** hustling " days it is urged that we have neither time nor inclina- 
tion to appreciate those things which add to the beauty of our cities 
and towns, and that we appear to be perfectly satisfied with any 
modern inventiou, however inartistic, which brings with it anything 
in the shape of material advantages. The great benefits, therefore, 
which our tramways have afforded to the community in the shape 
of cheap and rapid transit have appealed strongly to the utilitari- 
anism which characterises our modern civilisation. 

Notwithstanding its ornamental scroll work, tastefully painted 
poles, gilt finials and rosettes, by no stretch of the imagination can 
the forest of steel poles and the network of wires which we describe 
as the ** overhead equipment be considered an embellishment of 
our towns. It represents a condition of things in which utility 
absolutely predominates, and esthetic considerations occupy a very 
minor place. So say the critics! But with all the objections urged 
against it, we—in the provinces, at any rate—have been driven on 
economic and other grounds to adopt the overhead system as being 
the only one commercially possible at the present time. It is, there- 
fore, desirable that we should consider and compare notes as to the 
best and most suitable methods of constructing and maintaining the 
equipment. 

Points to be observed in Erection.—The four principal points 
which ought to be observed in the equipment are: (1) Its general 
stability. (2) Its adaptability to the safe, reliable and easy running 
of the cars. (8) Its erection so as to be the least objectionable 
from the esthetic standpoint. (4) Its erection so as to reduce the 
wear and tear to & minimum. Each of these points requires care- 
ful consideration. Opinions differ as to their relative importance, 
as will be seen by the replies to the list of queries embodied in the 
report accompanying this Paper. 

Centre-running v. Side-running Trolleys, —The general types of 
construction adopted in this country may be divided into two— 
namely, (1) Those adapted for side-running trolleys, and (2) those 
adapted for centre- running. Twenty-six towns have adopted the 
former and nine the latter type, and 10 have adopted both types. 
A glance at the replies will show that several towns which have 
adopted side-running now express their preference for centre-running 
lines. The reasons in favour of side running as opposed to centre- 
running equipment are that: (1) It is neater in appearance. (2) 
It is less costly to construct. (8) It is safer for passengers on the 
cars. (4) It is more easily adapted for running round curves and 
through junctions, &c. 

The reasons in favour of centre-running as opposed to side running 
equipment are that :—(1) It is more flexible, and there is less liability 
of the trolley leaving the wire; in other words, it is more adaptable 
to the reliable and easy running of the cars. (2) The pressure of 
the trolley wheel on the wire need not be so great, and, in conse- 
quence, there is less wear and tear. 

Centre-pole Construction.— The principal reason which has led 
many towns to adopt centre-pole construction is, I believe, that 
it is or can be made more artistic than span-wire construction. 
Opinions, however, differ widely as to the desirability from & prac- 
tical standpoint of adopting this form of construction. It is urged 
that:—(1) It is not so elastic as span wire, and (2) the poles form 
an obstruction to the ordinary vehicular traffic. On the point of 
elasticity there can be no two opinions, but on the question of 
obstruction 17 towns report that they consider the poles do form an 
obstruction, and nine towns think otherwise, &nd, in fact, some 
urge that they tend to regulate the traffic. This question of obstruc- 
tion is one which local conditions of traffic must largely enter into. 
Also the width of the streets in which the centre poles are erected. 
In very wide streets, like Oldham-road in Manchester, which is in 
parts 72ft. between kerb and kerb, we have not found much to 
complain of in the way of obstruction, but in streets 35ft. to 40ft. 
wide the obstruction is apparent to those who drive about the streets. 


Trolley Wire.—The size of the trolley wire adopted varies from 
0 to 0000. It would be interesting to learn the reasons which led 
to the adoption of the several gauges. Several towns have adopted 
or experimented with phono-electric wire. It appears to be giving 
good results, but the replies indicate that it requires more careful 
handling during erection than copper wire. It is stated also that 

* Paper presented to the Municipal Tramways Association of Great 
Britain. To be discussed at the forthcoming Managers’ meeting in 
Birmingham. 
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it has a higher resistance than copper wire. Some further infor- 


mation on this point would be interesting. 


Automatic Frogs.—With the exception of Glasgow, and, I think, 
Aberdeen, who use fixed trolley heads and rigid frogs, all of us are 
interested in the subject of automatic frogs. From the replies it 
will be seen that experiments have been and are being tried with 
some amount of success in many towns, Samples of some of the 
frogs in use will be exhibited. 


Lightning Arresters.—The principal lightning arresters in use 
are the Garton, the Wurtz and the British Thomson-Houston. No 
trouble appears to have been experienced by the majority of the 
towns due to the arresters being burnt out and rendered useless. 
Cardiff, however, appears to have had difficulty in this direction, 
and this has been our experience, too, in Manchester. 


Automatic Devices for Cutting off Current in Cases of Falling 
Wires.—The replies to the query as to the adoption of devices for 
automatically cutting off the current in case of trolley wires falling 
show that little has been done in this direction, and that nearly all 
the towns depend solely on the circuit breakers. In Oldham they 
have adopted a device described as follows: —“ Insulated guard 
wire connected to rails through a solenoid which trips the circuit 
breaker in the feeder pillar. An arrangement on the guard wire 
at each arm or span wire to make the gu:rd wire alive if the 
trolley wire drops." In Leeds they have six poles fitted with 
Hall’s patent mechanical ear, but up to the present these have not 
been operated. In Dundee a bamboo pole and piece of cable is 
carried on each car to make a dead earth in case of emergency. 
In Nottingham they adopted a patent short-circuiting device, which 
gave considerable trouble and had to be discarded. 


Anchoring of Section Insulators.—The question as to the best 
method of anehoring section insulators is one which ought to 
receive careful consideration. Several towns Aberdeen, Sunder- 
land, Leicester, Bradford, Preston and Dundee—do not anchor 
their section insulators at all. They consider it unnecessary. Many 
towns, principally those with side-running systems, anchor verti- 
cally by suitable attachments to the bracket arms. Very few of 
those who anchor horizontally admit that they form a trap for the 
trolley. 

Insulation of the Line.— To maintain the perfect insulation of 
the trolley line is an important matter. 'The replies show that 
several well.known makes of insulating material appear to be 
chiefly adopted. It is interesting to notice that double insulation is 
resorted to by all the towns except three. In Manchester we have 
adopted triple insulation throughout. In Wallasey they are 
adopting triple on reconstruction work, and in East Ham they 
adopt triple on the part of the line exposed to fumes from chemical 
works. Very few towns appear to have experienced any serious 
trouble owing to the failure of the insulation. 


Inspection of Line. —Careful and constant inspection of the line 
is of paramount importance if we are to satisfactorily maintain the 
equipment and to prevent accidents. ‘‘ Nightly,” « daily," „Weekly,“ 
** fortnightly,” ** monthly inspections — these are the replies under 
this head from the various towns. 

Standardization of Various Types of Poles.— The replies to the 
query indicate almost a consensus of opinion in favour of the 
standardization of poles on the lines suggested by the Engineering 
Standards Committee.* In Cardiff, however, they prefer the single 
section taper pole much better than the three-section telescope type, 
and in Glasgow they state that the dimensions of the poles as 
agreed upon by the Standards Committee do not suit their require- 
ments in every respect. 


Pressure of Trolley Wheel on Pire.— It is claimed by some of 
the advocates of centre-running trolleys that one of their advan- 
tages is that less pressure may be used by the trolley wheels on the 
wire. In actual practice we find that for side-running trolleys the 
pressure varies from 18lb. to 32lb., and for centre-running trolleys 
from 16ʃb. to 25ʃb., although many towns with side-running trolleys 
are running at less pressure than towns with centre-running 
trolleys. The pressure considerably affects the wear and tear of 
the equipment, and the figures given by the various towns indicate 
that this is a subject which ought to claim our careful attention. 


Ears.—The type of ear adopted and the method of suspension 
has a most important bearing upon the wear and tear of the equip- 
ment. An ear which firmly supports the wire and yet at the same 
time possesses no appreciable thickness is the desideratum. The 
ordinary type of ear which is clipped round the wire and soldered 
is by no means perfect. No matter how well the ears are tapered 
they cause the trolley wheels to “jump” to a greater or lesser 
extent each time they travel under them. The consequence is that 
the wire at the trailing ends of the ears soon begins to show signs 
of wear. It behoves us, therefore, to consider whether this defect 
can be remedied and, if so, how? Several types of mechanical 
ears are exhibited, and may prove of interest to members. 


* See The Electrician of August 26, 1904, p. 738. 


Guard Wires.—All guard wires, we must assume, are fixed and 
“earthed " so as to comply with the Board of Trade regulations. 
Some towns, however, earth them at less distances than the 
maximum prescribed by the Board of Trade. In only one town are 
the earth wires disconnected when linesmen are working on live 
wires. 

Section Insulators, £c.—'The general type of section insulator 
adopted is the air-gap. I have requested all our members who have 
adopted or experimented with any special type of section insulators, 
frogs, crossings or other line material to forward me samples for 
exhibition at the conference. 

Wear of Trolley Wire.—The wear of the trolley wire is an 
important matter, and some reliable data from the various towns 
would be valuable. In Liverpool we are informed that the life of 
their O wire is about five years. In Glasgow the records show that 
their 00 wire has a life ol three years with a service of 2$ cars per 
minute. In Dover the reply is:—“ Portions of the 0 wire taken 
from curves near depot had flattened near ears, and that at point of 
greatest wear, instead of & sectional area of 0:082448 sq. in., there 
remained only 0:054964 sq. in. after four years and two months 
with a six minutes’ service and constant shunting operations." In 
Oldham we are told that the wire is wearing flat in the sides at the 
ends of the ears. In Cardiff, where they use 000 wire, they have 
found the wear very great in places and renewals have taken place. 
In Burnley the experience is :—‘‘ No appreciable wear in three years 
except close to section insulators." The Leeds experience is remark- 
able. Here they use 0000 wire, and on their oldest line, which has 
been in operation over seven years, and on portions of which there 
is & maximum service of 1$ minutes, the wear on the wire on 
straight line is imperceptible. 'The wear on curves is very slight, 
and will not necessitate renewal of the wirs for a considerable time 
yet. In Bradford the wear on their 0000 wire is inappreciable. In 
Blackburn the oldest line is five years. They use a O wire, and the 
wear on straight track is very slight. In Dundee it is stated that 
up to the present no wear in the trolley wires is noticeable. 


Motor Tower Waggons.—The adoption of motor tower waggons 
in lieu of horse waggons for emergency work is gradually taking 
place, and they appear to be giving satisfaction. Mr. Hamilton, of 
Leeds, states the advantages of the motor waggons very tersely as 
follows :—We prefer a motor tower waggon for emergency calls for 
the following reasons: — (1) Can reach scene of breakdown more 
quickly. This is especially the case on a long run. (2) It deteriorates 
horses to gallop two or three miles with & load approaching 2 tons 
and then stand for a considerable time whilst the repairs are being 
executed. (3) There is always the possibility that, no matter how 
well trained, horses may start suddenly whilst the men are at work 
on the derrick — in fact, unless carefully watched, they are very 
likely to be restive, as there is nearly always a crowd gathered 
where & breakdown has occurred. 


Span Wire.—The action of the atmosphere on span wires, and 
the means adopted to prevent it, was inadvertently omitted from 
my list of queries. We in Manchester are finding that the atmo- 
sphere is seriously affecting our span wires, especially in one 
district, where there are a number of chemical works. We have 
used vaseline, and also several so-called rust-preventing " mixtures, 
but nothing so far has been effective. It would be interesting to 
have the experience of other towns on this matter. 


Working of Trolley Lines Separately.—In operating a tramway 
system, it is desirable from a traffic point of view that the trolley 
lines should be worked separately, and this appears to be the 
general practice. In the large cities, however, the practice appears 
to be to work in parallel the lines in the busiest routes. 


Trolley Wheels.--Fixed trolley heads are in use in Glasgow and, 
I think, in Aberdeen. All the other towns, I believe, use the 
swivelling head. The principal objection to the fixed head is that 
it tends to produce greater wear and tear on the overhead work at 
curves. On the other hand, it admits of the adoption of rigid frogs, 
and that is an advantage. The swivelling head has been con- 
structed in a variety of forms. This is one of the parts of tramway 
equipment upon which inventors have been particularly keen. I 
should not be at all surprised to learn that no two towns have 
adopted precisely the same type of trolley head. The samples 
exhibited show some of the varieties. For the same gauge of wire 
the grooves vary considerably. The make of trolley wheel and the 
groove adopted has an important bearing on the life of the wire, 
and daily attention ought to be given to the examination of the trol- 
ley wheels with a view to renewing those which have become worn. 
This has an important bearing on the life of the overhead equipment. 


Conclusion.—In conclusion, it is needless for me to point out that 
I have not attempted to deal with all the possible questions which 
could be raised in connection with the construction and maintenance 
of the overhead equipment. What I have done is to present to you 
some of the points which have from time to time presented them- 
selves to me in the construction and maintenance of the Manchester 
equipment, and I trust they will lead to an interesting and instructive 
discussion. 
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METHODS OF DEALING WITH MIXED SYSTEMS 
OF TRACTION.* 


BY A. L. C. FELL. 
(Chief Officer, London County Council Tramways.) 


In this short Paper I only propose to deal with the question of 
"mixed traction" in a very broad manner. In the majority of 
instances in this country electric tramways have been installed as a 
development of some other system of traction, so that for a short 
time, at any rate, nearly every manager of an electric tramway has 
had to consider the question of mixed traction." The subject may 
be roughly divided under the following headings :—(1) Temporary 
mixed traction during reconstruction; (2) mixed traction under 
normal conditions ; (8) mixed traction in connection with running 

wers. 

The problem to be faced during reconstruction is a very com- 
plicated one. It is to maintain, as far as possible, a useful and 
fairly efficient service without incurring serious loss. The larger 
the city the greater the difficulty, as competing omnibus companies, 
tubes, underground, overhead and surface railways are only too 
anxious to absorb the traffic and provide increased accommodation. 
In smaller cities and towns, where the tramway has practically a 
monopoly, the question of opposition need not be feared, but any 
dislocation or stoppage of the tramways is a matter of vital impor- 
tance to the travelling public. 

Each tramway authority has to consider the following questions 
before the work of reconstruction is commenced :—(1) Will it be 
necessary to close the road for vehicular traffic? (2) What is the 
best method of arranging the work, so that the tramways can be 
kept running? (3) Can the work be carried out properly and expe- 
ditiously if a short length of single line is reconstructed and tem- 
porary crossovers are used? (4) Will it be advisable to lay a 
temporary track on one side of the road and reconstruct a fairly 
long length of single line? (5) Will it not be better to stop the 
tramways? The answers to these questions depend entirely on 
local conditions 

In London in the majority of cases the roads have been kept 
open for vehicular traffic, and the tramways have, with two excep- 
tions, been kept open, but the loss in receipts last year, due to the 
disorganisation of the traffic during reconstruction, amounted to 
upwards of £24,000. Where the tramways have been kept running 
a temporary track has been laid at one side of the road. In two 
instances the tramways were stopped during reconstruction. In the 
first instance, the route was an unimportant one, and electrical 
running was not commenced until the whole route was complete ; 
in the second instance, one track was reconstructed at a time; 
when about one-third of the route was completed work was com- 
menced on the other track, in this way half the roadway was kept 
open for vehicular traffic. Whenever possible, mixed traction and 
the necessity for changing cars has been avoided. 

If the original system is a horse or a steam tramway, and it is 
desired to reconstruct for an overhead electric tramway system, it 
is advisable to complete the whole of a route before the electric cars 
are put in operation, and so avoid mixed traction“ if possible; 
but if it is a question similar to that which recently had to be dealt 
with in London, it is not possible. The special instance was as 
follows :— 

À horse tramway originally ran from the Westminster and Black. 
friars bridges to Brixton. About 10 years ago a portion of this 
route was reconstructed and extended, and a cable system of traction 
was installed, as the gradients were considered too stcep on the 
extension to be profitably worked by horse traction. For the con- 
venience of the passengers, the horse cars on the other portion of 
the route were fitted with cable grippers, so that they could be run 
over the whole route, the change-over at the junction of the two 
systems being made very rapidly. In 1908 the portion of the route 
operated by horses was reconstructed, and a conduit electric traction 
System was installed. Owing to obstructions in the roadway, it 
was not possible to carry the conduit sufficiently far to enable the 
cars on the cable and electric systems to be brought close to one 
another, and it was necessary to draw the cable cars over the inter- 
vening space by means of horses. The original intention was to 
temporarily operate the electric cars over the cable system, and they 
were fitted with cable grippers and plough-lifting devices, but it was 
found that the cable was not strong enough to draw the heavy elec- 
tric cars, and it became necessary to transfer the passengers from 
the electric to the cable cars, and vice versa. As this very mixed 
system was very inconvenient and expensive, it was arranged to 
reconstruct and electrify the cable portion on the conduit system. 
The cable had to be stopped during reconstruction, and the ques- 
tion of operating the cars by horse traction was discussed, but as 
four horses would have been necessary to draw each car, it was 

decided, after very careful consideration, to stop the trainways 


* Paper read before the Municipal Tramways Association of Great 
Britain on September 27th. 


altogether during reconstruction, but to allow the ordinary vehicular 
traffic to use one half of the road, as the thoroughfare was a very 
important one. The work was carried out in this manner, and not 
only was a very heavy loss on the disorganised working prevented, but 
it was possible to open the first portion of the road in 64 weeks and 
a second portion in 14 weeks, and the remainder in three weeks, or 
a total of 84 miles of double track in 11 weeks from the date on 
which the cable tramways stopped running. The result from the 
traffic point of view is that the receipts from this portion of the route 
have been doubled, and the receipts on the portion of the road pre- 
viously reconstructed for electric traction have been’ increased by 
over 25 per cent., clearly demonstrating that a through route not 
operated ie mixed systems of traction is what the travelling public 
require. 

The eost of operating the above route by horse and cable systems 
was 9:99d. per car-mile. The cost of operating by electricity, horse 
and cable was 7:92d. per car-mile. The cost of operating by elec- 
tricity only is 7d. per car-mile, including all charges for power 
supply. e hope that when we obtain the necessary power from 
our permanent generating station at Greenwich that the cost of 
operation will be reduced to less than 6d. per car-mile. 

Some municipal authorities may think it advisable to perma- 
nently operate several different systems of traction, and under 
special cireumstances this may be the best policy to adopt, although 
as a general rule a uniform system is most easily and efficiently 
worked. Taking London as an example, where mixed traction has 
been somewhat freely used and will still be used, although only to 
a limited extent, horse, cable and electric traction have all been in 
operation at one time, and in one instance already mentioned the 
whole of these systems were for a short time in operation on one 
route. The London County Council has abolished the only cable 
line which it possessed, and the majority of the horse lines in the 
south of London have been reconstructed and are now worked on 
the conduit system. The remaining lines will very shortly be dealt 
with, and reconstructed, either on the conduit or the overhead 
trolley system. If necessary, the Council will not hesitate to mix 
these two systems. The complications introduced present no 
unsurmountable difficulties to the management, as the method of 
changing from one system to the other is very simple and expe- 
ditious, the whole operation being carried out in about 15 seconds. 
The conduit plough has simply to be wound up by a winch and the 
trolley arm is released, and the trolley placed on the overhead line, 
the only drawback being that the cars have to be fitted with both 
trolley standards and plough carriers; in other respects the equip- 
ment of the cars is identical. In London, in all probability, the 
conduit system will be installed in all crowded thoroughfares and on 
every route which can be profitably operated, I only hope that as 
time goes on we shall be able to materially decrease the cost of con- 
struction on the conduit system, and also reduce the cost of opera- 
tion, s» that practically the whole of the London County Council's 
iramways may be on the conduit system. For London, I am con- 
vinced that the conduit system is the ideal system, and the only one 
that is likely to prove an unmixed blessing. 

The London County Council are now constructing & shallow 
tunnel on the north side of the river between Southampton-streot 
and the Victoria Embankment. This tunnel will form the main 
connection between the Council's northern and southern tramways 
as soon as Parliamentary powers are obtained for lines over West- 
minster and Blackfriars bridges and along the Victoria Embank- 
ment. It will only be possible to work single-decked cars through 
this tunnel, as it is only 13ft. high. It will be necessary, so that 
full advantage may be taken of the tunnel, to run through cars from 
one end of the system to the other. To do this the majority of the 
cars will have to be of the single-deck type with vestibules, which 
can be either open or closed, in which passengers desiring to smoke 
can be accommodated. The double-deck cars will be used for short- 
distance journeys and on other than through routes. 

Local difficulties with regard to mixed traction" may be easily 
dealt with. Special routes can generally be arranged on which each 
system may be operated, but ** mixed traction " is & more serious 
question when through running over tramways belonging to outside 
authorities is contemplated, as not only huve different systems to be 
dealt with, but the subject of standardisation has to be faced. 
Unhappily, up to the present time, there has been no uniformity— 
the so-called standard gauges are not identical. The sections of 
rails vary greatly, and in several instances the dimensions of the 
cars vary to such an extent that, although the rails may be laid toa 
standard gauge, a suflicient clearance cannot be obtained between 
the cars. A great deal is at present being done with a view to 
standardising where possible, but it will be a very long time before 
these standards can be introduced—in fact, I very much doubt if 
the standards will ever be uniformly adopted in this country. In 
numerous instances the authorities have decided to continue the 
development of the local tramway system, so that the various parts 
of the undertaking will be interchangeable. ‘This can quite readily 
be understood when it is considered that when the majority of the 
undertakings were started no definite standards were recognised, 
and each pioneer authority had to make its own standards. 
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If any members of this Association wish to realise to what extent 


traction can be mixed, I would recommend them to visit Paris. A 
short time ago I saw no less than 12 systems of traction in opera- 
tion in Paris in one day. 


The systems were as follows :—(1) Con- 


duit ; (2) overhead trolley; (8) accumulator; (4) steam cars drawn | 


by locomotive ; (5) superheated steam cars; (6) gas cars; (7) oil 
cars; (8) horse cars; (9) Diatto surface-contact system; (10) Dolter 
surface-contact system; (11) tube railway, third-rail; (12) electric loco- 
motive drawing ordinary steam railway trains into passenger station. 

Taking the first 10 on above list as an example of what may be 
done on any tramway undertaking, the following arrangements 
might be made: 


The conduit cars could be run over the trolley, surface-contact . 


and accumulator systems, but to do this the cars would have to be 
fitted with ploughs, trolley standards and accumulators. 


the most important thoroughfares; but I understand that the cost 
of operation is abnormal, and the working is very unsatisfactory. 
In my opinion, it would be less expensive to instal the conduit 
system in the restricted area. 


COAL HAULAGE ON TRAMWAYS. 


In The Electrician of September 9th brief reference was made 
to a system of coal haulage which has recently been inaugurated 
on the Huddersfield Corporation tramways. Parliamentary powers 
to haul coal over the tramways were obtained in one of the Corpo- 
ration’s various acts, and the matter was considered even when the 
tramways were worked by steam, but the idea was not carried into 
practice until the present time. By an arrangement with the 
London and North Western and Lancashire and Yorkshire Railway 
Companies sidings have been placed at the disposal of the Corpora 
tion, but as they are in a very awkward position, and the coal 


shoots are only 7ft. from the ground, considerable difficulty has 


In certain cities in Germany the cars are equipped with both 
trolleys and accumulators, as overhead traction is not permitted in 


In Paris the overhead and conduit systems are extensively used in 


conjunction with one another, and the results are most satisfactory. 
I understand that a similar mixed system in Bournemouth also 
works satisfactorily. 


There would be no difficulty in fitting up cars for trolley and 


surface-contact systems, but I am afraid that it would be a more 
complicated matter to equip cars for the conduit and surface-contact 
systems, as the plough and the necessary lifting gear takes up all 
the available space between the motors, and the surface-contact 
skates would have to be divided, and very short. 

Horse, steam, gas, oil and other self-contained systems might be 
operated on any of the other systems, but the electrically-equipped 


cars would be useless on the lines operated by these systems unless 


the routes were electrically equipped throughout. 

Attached hereto will be found a tabulated statement to the list of 
queries which I circulated amongst the members of the Association 
with a view to ascertaining what is being done with regard to 
„mixed traction " under various conditions. 
nearly every local authority has tried to avoid ** mixed traction." It 
appears that very few authorities stopped running the tramways 
during reconstruction, In the majority of cases, short lengths of 
single line have been reconstructed, and temporary cross-overs have 
been used to keep the tramways open. Very few instances are given 
where through “ mixed traction is in operation on the same route. 
The answers to some of the questions seem to denote that they have 
not been quite clear. This is especially noticeable with regard 
to question 10. Under this heading, it was simply the items of 
„gauge and clearance about which information was desired, 
&nd not about running powers. 


It will be noted that . 


1.—Have your tramways been reconstructed for electric traction? 
34 Corporations: Yes.—12, No.—5, Part of the lines.—3, Electric ` 


traction was the first system. 1, Lines now under construction. 

2.—Was the work done by contrac- 
tors? 18, Yes.—14, No.—14, partly by 
Corporation and partly by contractors. 

3.—During reconstruction—(a) Did 
you stop the ordinary vehicular traffic ? 
12, Yes.—34, No. 

(b) Did you stop running the tram. 
ways? 15, Yes.—24, No.—8, Only in 
& few instances. 

(c) Did you close the roads alto. 
gether? 6, Yes.—34, No.—1, In a few 
cases.—1, Only track portion.—1, Not 
all; some side roads. 

4.—If you continued running the 
tramways, did you reconstruct one 
track at a time :—(a) With temporary 
cross-overs? 23, Yes.—5, No.— 7, Yes. 
—4, No. 

(b) With a temporary track laid at 
one side of the road? 8, Yes.—1, Yes, 
in one case.—10, No.—1, Yes, for single track. 

5.—Have you more than one systen of traction in operation regularly ? 
If so, please give particulars. 6, Yes.—44, No. 

6.—Did you run through cars over more than one system? 8, Yes.—35, No. 

T.—1f so, how did you operate the cars? 1, By lifting plough from 
conduit and connecting trolley arm.—1, The horse cars were fitted with 
cable grippers. 

8.— On a route where more than one system of traction is in operation, 
do passengers change cars at the end of each system? 4, Yes.—6, No.— 
l, Except in one case. 

9.—1f so, do you issue through transfer tickets? 2, Yes.—1, Yes, in 
one case.—9, No. 

10.—If outside authorities or companies having running powers over 
your linee, have you experienced any difficulty—(a) With regard to the 
gauge of the track? 19, No difficulty experienced. 

(^) With regard to the clearance betweeen the cars“ 
experienced.— 1, Difliculty anticipated in one instance. 


~ 


19, No difficulty 


Ds 


ELECTRICALLY-DRIVEN Coar WAGGON. 


been experienced in designing suitable waggons and in erecting the 
overhead equipment. The sidings are about a quarter of a mile 
from the nearest line of tramway route and a special branch line 
has, therefore, been laid down to connect them. A contract has been 
entered into between the Corporation and a firm of local mill-owners 
(Messrs. Martin & Sons) for the supply of 45 tons of coal per week, 
the total distance from the sidings to the mill yard being between 
3 and 4 miles. 

Waggons for the conveyance of the coal have been designed to 


carry 10 tons, but owing to the fact that they are electrically driven 


i | 
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ELEVATION oF WAddON. 


there is no possibility of discharging them by means of openings in 
the floor, and side doors have, therefore, been provided giving an 
aperture of 4ft. by 8ft. They can be driven from either end, and 
are mounted on Brush radial trucks, each of which is equipped with 
two Westinghouse motors and controllers. The normal rating of 
each motor is 42 fl. P., thus enabling the waggon to be propelled at 
a speed of 10 miles per hour with a draw-bar pull of 1,375lb. 
Westinghouse magnetic brakes are employed, and the wheels are 
30in. in diameter. The waggons themselves have platforms 2ft. 6in. 
in length, with steel dash sheets and dash lamps in the centre, the 
life-guards being of the Simplex gate type. Single-deck type trolley 
bases are fitted on trolley planks extending to about one-third of the 
length of the waggon. The sole bars are plated with jin. steel 
plate in order to stiffen them. Messrs. G. C. Milnes, Voss & Co. 
built and supplied the waggon bodies. 
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A NEW CABLE GRIP. 


A novel manner of drawing cables, employed by Mr. Rowland 
Hibbins, of the Corporation electricity department, Sheffield, has 
been brought to our notice. The photograph (Fig. 1) depicts a 
feeder cable being drawn with a Felten and Guilleaume cable grip 
attached to a powerful traction engine. Most engineers will at once 
appreciate the enormous strain upon the grip, which holds on with 


Fic. 1.—Traction ENoiNE DRAwWwINd CABLE BY MEANS OF NEw GRIP. 


such tenacity that either the rope or the cable will have to give 
way before a failure in drawing can occur, as, on account of the 
construction of the grip, the greater the pull the more securely 
it holds. Although the severest strains have been put upon the 
grips, we are informed that they have given every satisfaction, and 
have come out of the ordeal successfully. Fig. 2 shows the grip in 
detail and the method of affixing it to the cable. 7/22 galvanised 
steel wire is used in its construction, and it enables the cable to be 


h. 2A ^ a” k ws 
& T. 74,799, 79, 


Fic. 2.— METHOD or FIXING THE CABLE GRIP. 


drawn without the lead sheathing being cut, as is usually the case. 
We may add that the grips can be obtained from Messrs. W. F. 
Dennis & Co., 49, Queen Victoria-street, E.C. 


PHOTOMETRIC EXPERIMENTS WITH SELENIUM.* 


BY FITZHUGH TOWNSEND. 


The peculiar properties of selenium have only been generally 
known for about 30 years. In 1873 Willoughby Smith made use of 
selenium as an ohinic resistance in connection with experiments in 
telegraphy, and he accidentally discovered that the resistance of this 
peculiar metal was lessened by exposure to light. A valuable inves- 
tigation of this property of selenium was carried out by Siemens in 
1875, and his experiments threw a great deal of light on the various 
forms which selenium assumes under different conditions. He also 
employed a sensitive resistance for the purpose of measuring 
candle-power. Most of the succeeding work since these experi. 
ments had been in the direction of practical applications rather than 
scientific investigation, and resistances sensitive to light have been 
repeatedly used in methods of transmitting sound and in light tele- 
graphy. It will be found that there is very little literature on the 
subject which gives really accurate information with regard to the 
preparation and the properties of selenium. 


* From the Electricul Review of New York. 


This element, which was discovered in 1871 by Berzelius, can 
be obtained in various forms. After being melted and cooled 
quickly the selenium assumes a translucent vitreous formation, and 
upon being held up to the light it will be seen to have a rich dark 
red colour. While in this condition it is a dielectric, and can be 
electrified by friction, like glass. If the molten selenium is, how- 
ever, cooled slowly it will assume a gray crystalline formation, and 
it is then opaque to light and conducts electricity. This latter 
property, according to the electromagnetic theory of light could not 
be present if the material were to remain translucent, and it is well 
known that all conducting metals are opaque tolight. While in 
thfs condition the specific resistance of the element is extremely 
high, and in general too high to be put to any practical use. It is, 
however, sensitive to light. By heating for a number of hours either 
the vitreous form or the crystalline form just described, the con- 
ductivity of the metal becomes greatly increased, and, if the tempe- 
rature is reduced very slowly to atmospheric temperature, a high 
degree of sensitiveness to light is attained. It is in this conducting 
erystalline form that selenium is employed for d ips purposes. 
The vitreous form of the element melts at 210°C., but the crystalline 
forms have a considerably higher melting point. 

Selenium, even when in metallic crystalline form, has an extremely 
high specific resistance, and it is necessary, therefore, to construct a 
rheostat made of it in such a way as to offer a great many paths for 
the current between one terminal and the other. One of the most 
usual methods is to cut two parallel threads in a refractory tube 
made of glass or lava, or some such material. A pair of parallel 
wires are then put on the tube so that they run spirally side by side 
ulong the threads. These two wires form the opposite electrodes. 
The tube is then made to spin in a lathe, and at the same time heated 
somewhat above 210°C. The vitreous selenium is then run along the 
tube, to which it clings in a thin sheet. This method of construction 
necessitates the use of a parabolic mirror, because otherwise the light 
rays would only fall on one-half of the sensitive material. In order 
to obviate this, resist&nces can be constructed so as to be plane 


Plan End Elevation 
Slit 


Detail of Strip 
Fic. 1.— Frame for Selenium Resistance, 


instead of circular. Such a construction is illustrated in Fig. 1, 
which shows a series of metallic plates grouped together and 
separated from each other by mica. Alternate plates are connected 
together and to one of the binding posts. 
Another way of accomplishing the same result is to wind two 
parallel wires close together along a broad piece of refractory 
material, such as slate. In order to cut down the ohmic resistance 
it is necessary to bring the adjacent wires or steps as near together 
as possible. This distance should be in any case considerably less 
than Imm. The selenium must be put on so as to form an extremely 
thin coating, because the light appears to act only on the surface of 
the metal, it being opaque ; therefore, if any appreciable thickness 
is allowed, a great deal of current will be conducted from one elec- 
trode to the other through a part of the material which is not affected 
by the light, and it is desirable to cause the current to flow along 
the surface where the resistance is altered by the effect of the 
light rays. It is obvious, since the two electrodes are composed of 
a series of wires or plates extremely close together, that the etfect 
of any moisture deposited on the surface will be very noticeable, . 
and that the surface must be kept dry, if the resistance is not to be 
affected by atmospheric conditions. In the latest developments by 
Prof. Ruhmer, of Berlin, the selenium resistance is enclosed in an 
exhausted glass bulb, this having been found to give the best results. 
Either brass, copper or silver may be used in the construction 
of a selenium resistance. One of the difficulties in the construction 


| is to make the molten substance stick fast to the electrodes. The 


988 


THE ELECTRICIAN, OCTOBER 7, 1904. 


selenium appears to combine to some extent with the surface of the 
metal on which it is deposited when in & molten state, forming an 
extremely thin layer of selenide; this, however, is brittle when 
cold and extremely liable to chip off. If the copper or brass is 
slightly tinned, the adhesion of selenium is facilitated. After the 
selenium has been successfully laid over the electrodes in the form 
of a thin sheet, the resistance thus formed should be baked in an 
oven at a temperature of approximately 190°C. for a period of three 
hours, after which it should be slowly cooled, this process occupying 


possibly another three hours. 


20 35 50 65 95 195 155 

Temperature (Degrees Centigrade). 

Fic. 2.—Baking Curve. Initial Resistance, 746,000 ohms. 
tance, 261,000 ohms. 


185 200 


Final Resis- 


Fig. 2 shows the result of baking a resistance formed of vitreous 


selenium. The treatment was imperfect. It will be seen from the 
curve A that the material went over into the crystalline form at a 


temperature of about 170deg. In this experiment, readings for 


which are given in Table I., the selenium was maintained at about 
SE. for 1} hours, and on cooling it was found to be sensitive 
to light. 

Fig. 8 illustrates the result of a second baking on the same 
resistance. In this case a lamp was placed in the oven and the 


Resistance. 


0 35 65 95 125 155 
Temperature ( Degrees Centigrade ). 


185, 


A. Curvein Dark— Heating. A’. Curve in Light— Heating. 
B. Curve in Dark—Cooling. B'. Curve in Light—Cooliog. 
Fio. 3.— Baking Curve showing effect of Light at various Temperatures 
during treatment. 


variation of resistance with light was observed at successive tem- 
peratures. The results show that at the start the resistance was 
100,000 ohms and that there was only a slight sensitiveness to 
light. As the temperature increased the sensitiveness diminished 
rapidly, disappearing entirely at about 170deg. As shown in 
Table II., the temperature was maintained at about 180deg. for 
a considerable time, and slowly reduced to that of the surrounding 
air. The curve sheet shows that the material began to be sensitive 


es 


to light on cooling at about 180deg., and at 60deg. there was a 
marked increase in the reduction of the ohmic resistance produced 
by turning on the light, and this remained as a permanent property 
of the resistance. It will also be noticed that the selenium on 
being cooled slowly did not return to the original high resistance, 
but that this was reduced to about 37,000 ohms in the dark and 
21,000 in the light. 

Other similar experiments showed that on cooling slowly the 
marked increase in the difference beween the curve for darkness 
and the curve for light occurs always at about 60°C. It will be 
noted, therefore, that the prolonged baking and slow cooling have the 
effect of reducing the ohmic resistance and increasing the sensitive- 
ness. Experiments were carried on to determine the effect of slight 
impurities in the selenium used, and it was found that 1 or 2 per 
cent: of copper selenide or nickel selenide could be present without 
affecting to a marked extent the sensitiveness of the resulting 
resistance. 

The idea of using a sensitive resistance for the purpose of 
measuring light is a very attractive one, in that it involves reducing 
photometry to a mechanical process. The reading of a current- 
indicating instrument being substituted for the opinion of the 
observer would make the results more definite. The main difficulty 
lies in the fact that selenium is more sensitive to some wave-lengths 
than to others; therefore, at present, it seems difficult to use 
selenium as a light standard. It can, however, be used for purposes 
of comparison between similar lights. Its properties in this respect 
can be judged from the results to be described. 

Fig. 4 gives the variation in the resistance during exposure to 
light in a plate made of pure selenium; an incandescent lamp was 
used, giving 7 c.p., its voltage being maintained constant. The 
distance between the surface of the selenium and the axis of the 
lamp was 40cm. The curve illustrates the characteristic behaviour 
of selenium during exposure to light. A kind of fatigue appears to 
exist in the sensitive material, and, as the time elapses, the ohmic 
resistance drops at a nearly uniform though slow rate for a very 
long time. This is apparently not due to a change in temperature, 
because the temperature of the resistance undoubtedly reaches a 
constant value well inside of 400 minutes on account of the small 
mass and large radiating surface. The curve shows the characteristic 
sudden decrease in resistance when the light is turned on at zero time. 


Table I. 

Temp. Resistance Temp. | Resistance 

Time Degrees. in ohms. | Time. Degrees. | in ohms. 
10:50 A.M. 20:0 - 12:20 p.m 179-0 4,030 
11:00 ,, 70:0 7,460,000 12:35 „„ ' 185-0 3,280 
11:15 „ 165:0 70, 000 12:40 „ 190-0 2,770 
11:28 „ 165-0 46,000 12:50 „ 185-0 3,080 
11:30 ,, 165-0 21,000 1:00 ,, 181:0 3,590 
11:32 „ 165-0 12,300 1:5 „ 176-5 4,100 
11:35 ,, 165:0 9,540 || 1:30 „ 169 0 4,850 
11:87 ,, 165:0 8,870 | 1:45 „ 156-0 6,820 
11:42 ,, 166-0 7,880 1:50 „ 149-0 7,880 
11:46 ,, 171:0 6,700 | 1:55 „ | 1400 10,300 
11:50 ,, 174-0 5,600 || 2:05 „ | 18555 13,220 
11:52 ,, 174:5 5,330 | 2:12 „ 124:0 13,530 
11:56 „ 175-0 4,840 || 2:20 ,, 116-0 27,000 
12:00 M. 175-0 4,730 || 2:23 „ 115-0 29,200 
12:10 P. x. 178˙0 4,270 3:00 „ 31-0 22, 610,000 
12:15 , | 1790 | 4,150 
) RR OUR NN. RET Caer eee | ERE 

Table IT. 


pm, (Deg. 0. Resist. in | Resist. in| Time. Temp.] Resist. in | Resist. in 


p.m. Deg. C.“ darkness. light. || p.m. Deg. C. darkness. | light. 
12:04] .. | 928,000 | 230,000 | 5:32 1890| 2,700 
12:16 81:5 | 164,000 | 140,800 || 5:50 173-0 3,890 
12:20 ' 93-5 | 101,700 94,700 || 5:56 159-0 4,570 8 
19:28 103-0 | 44,600 44,500 | 5:58 155-5 4,780 95 
12:36 107-0 | 36,000 | 34,600 | 6:01 1525 4,300 " 
12:42 |111:5 | 29,100 28,500 | 6:04 147-0 5,420 i 
19:50 1180 | 21,300 21,000 | 6:06 141:5 5,930 M 
12:58 125:0 | 17,300 17,200 | 6:15 13890 6.890 e 
1:04 | 135:5 , 13,080 12,830 | 6:18 128:0 7,880 T 
1:08:1875 | 11,770 11,600 || 6:22 126-0 8,290 is 
1:13 , 147°0 8,980 8,080 | 6:29 111-0 | 10,760 10,480 
1:14 | 155-0 6,890 6,830 || 6:38 1020 | 12,830 | 12,200 
1:15 1600 | — 6,080 a 6:37 92:0 | 15,430 | 14220 
1:17 | 169-0 4,810 6:39 91:5 | 18,530 | 16,250 
1:19 170-0 4,340 6:42 700 | 24,600 | 21,300 
1:23 | 172-0 3,990 6:44 6L0 | 28,500 24,700 
1:41 | 175-0 4,010 6:45 58:5 | 29,650 | 27,500 
1:47 1182:5 3,010 6:47 545 | 29,700 | 21,350 
1:49 | 183-5 3,140 6:50 480! 33,200 | 22,150 
1:53 . 185-0 3,070 e 6:54 420 | 36,000 | 22,200 
1:55 189-5 2,860 " 6:57 35u | 36,000 | 31,250 
2,660 " | 7:05 31:0! 37,500 21,400 


1:56 192-0 | | 
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The construction used in this case was that shown in Fig. 1; it was 
employed mainly because it enabled the same frame to be used for a 
series of tests. A wire-wound resistance gives better results because 
the adhesion of the material is stronger, and the flow of current is 
more along the surface on account of the fact that the material sinks 
down between the wires. 

Fig. 5 shows results obtained with a selenium plate made by 
Ruhmer; it shows the same slight decrease in ohmic resistance 
during exposure to light, and also indicates the gradual way in 


150 
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Resistance in Kilo-Ohins. 
& 


160 240 

Minutes. 

Fie. 4.— Curve showing effect of prolonged exposure to Light. Resistance 
used of type shown in Fig. 1 coated with Pure Selenium. 


which the resistance recovers on turning off the light. Complete 
recovery requires 20 hours. It was found that, under proper con- 
ditions, the same curve between time and candle-power can be 
obtained from day to day at the same temperature, and this matter 
was investigated quite thoroughly. A cylindrical Ruhmer cell con- 
tained in an exhausted bulb was used in connection with a parabolic 
mirror. The source of light was maintained at a distance of 150cm. 
from the selenium. The connections were as shown in Fig. 6, in 
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Fic. 5.— Exposure Curve showing results obtained with a Ruhmer 
Resistance of the Flat Type. 


which a double-throw switch is used to compare the reading of the 
millivoltmeter when connected to the selenium resistance with its 
value at the same voltage when connected to the adjustable ohmic 
resistance R. Fig. 7 shows a curve giving the behaviour of a cell 
of this type during exposure tolight. It will be seen that the change 
between the resistance in the dark and in the light is very great, 
and that there is a slight variation in the value of the resistance 
during the exposure. It was found that the time during which the 
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selenium had remained in the dark, the intensity of the light to 
which it had been previously exposed and other conditions affected 
the curve thus obtained, and it was necessary to determine some 
method by which the same reading of resistance could bo repro- 
duced by the same candle-power from day to day. 

After trying several methods, the following was found to give 
very good results :—Having allowed the resistance to stand in the 
dark for about 20 hours, the battery current is then sent through 
the selenium resistance after the voltage has first been adjusted to 
the desired value, by noting the deflection obtained, using the resis- 
tance R in Fig.6. This voltage was then maintained constant, and 
the double-throw switch was allowed to remain thrown, so as to 
connect the battery permanently tothe selenium resistance. This is 
kept in the dark with the current flowing through it for 10 minutes. 
At the end of this time it is exposed to the first lamp, and at the 
end of five minutes the reading of the millivoltmeter is taken; the 


Fic. 6.—Ruhmer Cell in Ex- 
hausted Bulb in connection with 
& Parabolic Mirror. 


D.C. 110 


light is cut off at the end of five minutes' exposure, and the deflec- 
tion is allowed to drop to some value above the minimum deflection 
which would be obtained by keeping the resistance permanently in 
thedark. In this casc the deflection dropped to 100, the minimum 
deflection corresponding to permanent darkness being in the neigh- 
bourhood of 84. Upon reaching this valuc the selenium was exposed 
to the next light in the series for five minutes and then darkened. 
The deflection having been again allowed to drop to the same value 
as before, it was exposed to the next succeeding lamp for five 
minutes. Inthis method each successive lamp must be of a higher 
candle-power than the preceding, and the results obtained furnished 
a calibration curve, which is indicated by the letter A in Fig. 8, and 
it is possible to reproduce this curve from day to day. The method 
described, however, is altogether too slow for convenient use, and it 


Resistance in Kilo-Ghins. 


Minutes. 


Fig. 7.— Exposure Curve of a Cylindrical Type Ruhmer Resistance 
enclosed in an Exhausted Bulb. 


would be impossible to be sure that after testing one lamp the next 
one would be higher in candle-power. 

The second method will overcome this difficulty and is as fol- 
lows :—The resistance is exposed to a high candle-power lamp for 
ubout 45 seconds, and the deflection is then allowed to drop in the 
dark to a value somewhat above that used in the case given before. 
This value was taken at 110. When the deflection reaches this 
value, the resistance is exposed to the first light of the series for 
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five minutes; it is then darkened and the deflection allowed to drop 
again to 110; this process is repeated for a succession of different 
lamps. By this method the curve B was obtained with a number 
of lamps, and it may be taken as a calibration curve for the sele- 
nium resistance in question. The curves A and B illustrate in an 
interesting way the effect of the different methods of taking readings 
on the results obtained. The curve shown in Fig. 9 gives the tempe- 
rature variation in the conductivity of the same specimen, the 
readings being taken with the selenium in darkness. 
The impression obtained from the results of these experiments 1s 
that at present a selenium resistance is hardly as good as the well- 
known forms of photometer with all their drawbacks, and that at 
best it should only be used to compare lights substantially similar 


120 130 140 150 160 
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Fic. 8.— Calibration Curves. 


170 180 190 


in colour. For measuring the illumination of a room, however, it 
is extremely convenient and quite accurate enough. It is, no doubt, 
possible to increase the value of the selenium resistance as a means 
of measuring light by further investigation and development. The 
difference between the results obtained with a crude construction, 
as shown in Fig. 4, and an improved type of resistance which gave 
the values of Fig. 7, indicate what can be done in this way, and 
there is at least reason to hope that when as much time has been 
spent upon the development of a selenium p as on that of 
prevailing types very different results:may be obtained. 


Temperature ( Degrees Fahr.). 


Deflections, 
Fic. 9.—Curve showing Temperature Variation in Conductivity. 


The experiments described were carried on in the laboratory of 
the electrical engineering department of Columbia University, and 
the writer desires to acknowledge the assistance of Messrs. J. E. 
O'Shea, M. Palmer, C. Baumgarten, C. F. Strong and G. W. 
Hochsprung, students in the department, who have assisted in 
carrying on the experiments from year to year. 
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AUTOMATIC POINTS FOR TRAMWAYS. 

The Zylberlast Patent Points Syndicate, of Manchester, are 
putting on the market new automatic tramway points which they 
are manufacturing under Mr. Zylberlast's patents. The object of the 
device is to provide means whereby the tram driver may direct 
the vehicle to the left or to the right-hand track by setting 
the switch points of the tramlines (and also of the overhead 
wires) froin the platform of the moving car itself. The over. 
head switches, in case of an electric trolley traction, are brought 
back to their normal position independently of the under- 
ground points, thus making them adaptable for different lengths 
of the trolley arms. Each platform of the car is fitted with 
& foot-pedal, which is connected by a chain or wire to a bell.crank 
lever. The latter is attached through a flexible joint to a vertical 


rod, which slides in a metal guide fixed to & bracket on the truck of 
the car in front of the wheels. Rollers, the object of which we 
will see presently, are fixed between the rod arrangement at each 
end of the car and the wheels. In general construction the switch 
points themselves do not differ from the ordinary hand.operated 
points, but there are certain additional parts to render possible the 
operation of the point tongues by the depressed sliding rod. There 
is, first of all, a point box cast in one with the switch point. This 
box, situated directly underneath the movable tongue, is about 8in. 
deep and inclined at both ends upwards to meet the normal depth 
of the grooves of the tramway rails. A flat projection, cast to the 
bottom of the movable tongue, extends from the thin end of the 
latter. This extension rests on the bottom of the box, and its free 
end, which is cut obliquely to the direction of the track, lies 
normally across the rail groove, so that it is forced aside by the 
sliding rod advancing through the groove. In this manner the 
points are set at the will of thedriver. After having set the points, 
the driver releases the foot-pedal, which is drawn back by a counter. 
weight. Should the man forget to do this, the pedals are auto. 
matically forced back by the sliding rod coming into contact with 
the inclined ends of the point box. 

It must be understood that this setting of points only takes place 
when the driver wants to turn off in one certain direction (say to 
the left), the points being normally set to the right if the driver does 
not depress his pedal. In the latter case the point tongues rest in 
their normal position, the sliding rod is entirely out of the rail 
groove and the flanges of the running wheels pass clear above the 
projection of the tongue. If required, the oblique extension to the 
tongue can be made so long that the driver can see for himself 
whether the points have been properly set or not before he runs his 
car over the siding. In order to ensure safe working of the points, 
even if any dirt or stone gets in between the point tongue and the 
point box, a drain box is provided which communicates with the 
point box by means of large openings left in the division plate of 
the box. The bringing back of the point to its normal position after 
the car has passed over it is effected as follows :—A third box, called 
the side box,“ is cast to the point box. It is level with the street 
surface and opposite to the drain box and is provided with a hinged 
lid which normally projects above the level of the ground by about 
lin. Whenever the points are out of their normal position, this 
lid is raised by a bell-crank lever arrangement. The top of the lid 
is rounded off on all sides and is chequered. The rollers on the car, 
which were briefly alluded to above, are fixed to the end of levers 
hung from the truck. These levers are pivoted in such a manner 
that the front roller, on striking the raised Lid, is lifted, thus passing 
over this obstacle without depressing it. The second roller, which 
is placed quite at the back end of the car beyond the last wheel, 
does not give way when struck in the same direction. On the other 
hand, it forces the hinged lid down, and this in its turn occasions 
the point tongues to be shifted back into their normal position. 

The makers state that they are prepared to alter existing points 
to work on this principle. The overhead wire switches are set by 
an arrangement of wires and bell-crank levers from the switch 
tongues. The only point which needs elucidation is the manner in 
which the overhead switch is held in position until the trolley, 
which trails usually some distance behind the last wheel of the car, 
has passed. The overhead switch, after being pulled out of its 
normal position by the wires, is securely locked against returning 
by a suitable catch. This, in its turn, is mechanically connected to 
a fork arrangement, between the two prongs of which the trolley 
wire passes. The fork overhangs the trolley wire on that side of 
the switch which is the last to be passed by the trolley. Thus, the 
overhoad switch will remain in the deflected position until the fork 
is lifted by the trolley ; this action releases the catch and the over- 
head switch returns to its normal position by the pull of a Naa 

A practical demonstration of this system took place at ord 
Park, Manchester, on Saturday last. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FOURNIER D’ALBE. | 


Wireless Telephony.—Q. Majorana describes a system of 
wireless telephony for which he claims a transmitting power 
of several Vallée. though the actual distance hitherto traversed 
is only between the extreme ends of the Physical Institute of 
Rome. The principle is the following:—A succession of 
10,000 sparks per second is produced by a Hertz oscillator. 
A means is found of lengthening or shortening the spark-gap, 
leaving tho frequency unchanged. The lengthening and 
shortening is produced by the sound-wave itself, which attacks 
one of the terminals of the spark-gap, whereas the other 
remains rig.dly fixed. If the sparks are examined by means 
of a revolving mirror, they show a succession of lines which 
lengthen and shorten in a succession of waves corresponding 
to the sound waves. These waves are transmitted by the 
antenna, and may be received by a magnetic or other detector. 
The steady succession of sparks at the rate of 10,000 per 
second does not interfere, as it produces a hissing note so 
high as to be practically inaudible. The author prefers to 
obtain the sparks from an induction coil of 40cm. sparking 
length, operated from the mains at 40 ~ per second. The 
frequency of the sparks increases as they go on, on account of 
the air being heated. They are, therefore, often more frequent 
than 10,000 per second, and can no longer be analysed by the 
revolving mirror. Blowing air or carbonic acid across the gap 
serves to reduce the temperature to a steady state. But in 
order to obtain a constant pitch, the author introduces a mag- 
netic tuning fork. To reproduce the sounds of the microphone 
current, the author employs a jet of mercury as one terminal. 
This jet is set into the proper vibration, and has the advantage 
of having no proper period of its own. The author refrains 
for the present from giving further details. Human speech is 
reproduced with as great a fidelity as it is by the phonograph 
or the telephone. 

[Q. Masorana, Nuovo Cimento, July, 1904.] 


Decay of Evcited Ladw-activity.—When a negatively -charged 
metal plate has been exposed in the presence ot thorium 
emanation for two or three days the radiation from the activity 
excited on the plate steadily decays after removal according to 
an exponential law, and falls to half its original value in about 
11 hours. If, however, a plate is exposed to the emanation for 
only a short interval of time it was found by Rutherford that 
the radiation from a body thus excited increases at first after 
removal, reaches a maximum in the course of a few hours and 
then decays at the same rate as the radiation from a plate 
exposed for a long interval. If the excited activity on a 
negatively- charged conductor is due to the deposit on it of 
positively- charged carriers, the initial increase can be explained 
by supposing that the positive carriers undergo a double 
change, the first part of which takes a few hours to be com- 
po and is unaccompanied by radio-activity. Miss H. 

rooks has endeavoured to determine the laws underlying the 
two changes. The curve of decay for an exposure of 10 minutes 
shows that half the matter undergoes the first change in 
about 55 minutes. She finds that both changes follow an 
experimental law with the time, and may be represented by 
the equation N,=N e-^, where N, represents the number of 
particles present unchanged after an interval, £ and N, the 
original number. If A, is the coefficient of the primary change, 
and A, the coefficient of the secondary change, the authoress 
obtains the values 4, — 0:00021 and 4,2 0:0000175. She found 
that in the case of thorium emanation the presence of dust was 
sufficient to completely mark the initial rise. "This was not 
the case in radium, where the processes are much more rapid 
and there are no less than three changes. The first change 
gives rise to a-rays only, and is very rapid, half the matter 
being changed in about three minutes. The second change 
produces no rays, so that the curve shows a flat portion, lasting 
about 40 minutes for very short exposures. The third change 
has a period of about 28 minutes, and gives rise to more a-rays. 
In actinium, as in thorium, there is a * rayless" change in the 
excited radio-activity, but it is extremely rapid, half the matter 
being changed within a minute and a-half. The active deposit 


may be removed in all three cases by boiling in dilute hydro- 
chloric acid. 


H. Brooxs, Philosophical Magazine, September, 1904.] 


Röntgen Rays for Testing Cables.—W . Otto describes an instru- 
ment, constructed by the Sanitas Electric Co., of Berlin, for the 
testing of cable insulations by means of X-rays. The cable to 
be tested is over rollers through a box provided with a 
spyhole at the top and an X-ray apparatus below. The box 
also contains a Wodal ” interrupter, a motor for driving same 
and switches for regulating the main current. The eye of the 
observer is protected from external light, so that the room 
need not be darkened. He observes a screen placed just above 
the cable, and is thus enabled to detect any foreign bodies, air 
bubbles, &c., which may have found their way into the insulation. 
The instrument is said to have answered well in practice. 

W. Orro, Deutsche Mechaniker-Zeitung, September, 1904.] 


Protection of Suspension Fibres.—O. Toepfer uud Sohn have 
devised an arrangement for the protec- 
tion and safe transportation of silk and 
quartz fibres, which is illustrated in the 
diagram. The fibre is contained in a 
narrow brass tube, «, the lower end of 
which is split into strips which spring 
out, and are provided with ivory cheeks. 
A muff, b, runs along the tube and is 
in turn surrounded by a second brass 
tube, e. An outer sellin, d, bears two 
spring plugs which run in a groove cut 
along c, and can grip the muff b from 
above or below. en the thread is to 
be removed, d is raised until the plugs 
are above the muff. The plugs are then 
pressed in and down, whereupon the muff 
closes the cheeks and grips the carriage. 
The inner tube « can now be lifted out 
with absolute safety, and another thread 
can be substituted. The arrangement is 
chiefly intended for temporary observa- 
tories, where the mounting and testing 
of na is a lengthy and troublesome 
task. 

(Toeprer and Son, Zeitschrift fiir Instrumenten kunde, September, 1904.] 


Electrode Fall and Contact Potential.—C. A. Skinner has 
made a further study in the relation between the electrode 
fall of potential and the contact-potential series, announced in 
1901. He finds that the fall of potential at the cathode in a 
given gas decreases as the electro-positive value of the metal 
increases; the anode fall, on the other hand, decreases as the 
electro-negative value of the metal increases. The metals 
tested were platinum, silver, gold, copper, steel, nickel, bismuth, 
antimony, tin, lead, calcium, zinc, aluminium and magnesium. 
These metals were tested in hydrogen, nitrogen and oxygen. 
The electrode fall may be represented as a continuous function 
of the contact potential of the electrode. The curves show, 
however, some interesting exceptions. Platinum exhibits a 
slight tendency to drop below its normal value as cathode, but 
is In line as anode. Gold appears in general to be displaced 
in the electrode series to the neighbourhood of tin and 
lead. This may, however, be due to mercury vapour. 
In nitrogen, cadmium and zinc are displaced to the plati- 
num end in the electrode series, the cathode fall being 
for these metals abnormally high, while the anode fall is 
abnormally low. In oxygen, copper drops as cathode slightly 
below its normal position, but steel and nickel form interesting 
exceptions in being ar Res to the vicinity of zinc in the 
electrode series. A similar inconsistency is exhibited by these 
metals when the potential series in sulphuric acid and that 
given by the heat of combination of the metals with it are com- 
pared. The electrode fall is not a constantly increasing quan- 
tity in passing from one end of the potential scries to the other. 
But, starting with a minimum value at one end, it approaches 
at a decreasing rate a constant maximum value for the rest of 
the series. This is clearly marked for all curves, except that 
giving the anode fall in nitrogen. . 

[C. A. SKINNER, Philosophical Magazine, September, 1904.] 
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TRAMWAY OVERHEAD EQUIPMENT. 


It was a good idea that led Mr. MeELRO to collect and 
summarise, in the Paper which we print elsewhere, particulars 
of the overhead equipment and remarks as to its maintenance 
in some important respects from most of the municipal tram- 
way undertakings in the kingdom. To complete the statement 
of contemporary practice, a similar collection from tramway 
companies is needed. The information collected, however, 
suffices to show that there is a considerable diversity in con- 
struction. Foremost comes the question of centre v. side 
trolley. Trolley wires can only be central to the track or 
out of centre, so all systems fall into either the central 
or side-wire; but if a question as to the average or 
maximum side-reach permitted had been put, a much larger 
range would have been revealed by the answers. On this 
point prevailing practice is not in accordance with general 
opinion, for while. 26 towns have side wires, nine towns 
centre wires, and 10 a mixture of the two, a majority of the 
replies show a preference for the central wire, and some towns 
are altering side wires to central wherever they can. This is a 
striking instance of the way in which expert knowledge has to 
give way to amateur views when new things are introduced into 
an old and settled country. The span wire was voted horribly 
ugly ; the span wire is necessary to central trolley wires, 
ergo, the central wire must not be used, although it is evidently 
the best job. And ina few years the central wire is quietly 


substituted for the side wire, no one noticing the difference, 


though some one has to pay for the double work. On the 
question of centre poles there is considerable diversity of 
opinion. On a straight road the centre pole makes a very 
satisfactory construction (excepting that the trolley-wire 
attachments are less elastic than with span wire) and may be 
of pleasing appearance. But it does not lend itself to curves 
and junction work, so that it is practically impossible to use 
it throughout a tramway system. The effect upon general 
vehicular traffic depends upon the width of the road and the 
density of the traffic. In a very wide road, or with small 
general traffic, centre poles may be unobjectionable, but 
wherever the traffic is heavy in relation to road width the 
centre pole is an obstruction and a danger. It is true that the 
police are said to like them as assisting to regulate the traffic, 
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but the police point of view is not always identical with that 
of the public using the streets. 

Not much information is to be got as to the most useful size 
of trolley wire or on what grounds various towns have chosen 
sizes from No. 0 to No. 0000. Further experience will, doubt- 
less, show the relation between frequency of service and gauge 
of wire which gives the most economical results ; but the ques- 
tion is complicated by the fact that heavier wire calls for 
heavier poles, bracket arms, span wires and insulators. It 
does not always get them, we know, and there are some over- 
head constructions in which the margin of safety of some 
portions of the equipment is very low in consequence. As 
might be expected, the reports on the wear of trolley wire 
are very divergent. Glasgow estimates the life of trolley 
wire at three years with a service of 24 cars per minute. Leeds, 
in seven years finds the wear imperceptible on straight track and 
very slight on curves, with a service of 14 minutes, while in 
Dover, Cardiff, and Oldham, for instance, the experience is very 
different. Many elements influence this wear. Probably there 
is not much difference between the hardness of various samples 
of trolley wire, but trolley wheels are made of all kinds of 
alloys. It is economical to make the trolley wheel the wearing 
member of the couple. Atmosphere is probably of great impor- 
tance ; unfortunately, questions as to its influence were not 
included in Mr. McE LrRoy’s catechism, an omission he 
acknowledges, and which we hope he will remedy. Glas- 
gow has certainly a badly-polluted atmosphere. Leeds 
is hardly less smoky, but, quite probably, is less contami- 
nated with sulphur and other acids. However, the facts 
as to the nature of the wear will be more useful than much 
speculation, and we trust they will come out in the discussion, 
Glasgow has used phono-electric " wire on some busy routes 
and at most curves with “very good results.” This wire is 
a hard bronze, probably has better wearing qualities than 
copper, and may be worth while using where mechanical wear 
is heavy. But its electrical resistance is much higher than 
that of copper, so that additional feeder copper and more feed- 
ing points may be necessary, and it is a nice question whether 
it would not be better worth while to use a heavier copper wire. 

Many trolley wire replacements are caused by wear or 
pitting at ears, especially on curves and at special work. Side- 
Wire systems are especially affected by this trouble, the com- 
paratively rigid attachment (even with bow-string suspensions) 
giving rise to more severe blow effects than span wire, and the 
lateral pressure causing a rubbing friction and consequent 
rapid wear. It is suggested that rigid trolley heads cause 
more rapid wear on special work and curves than the swivel 
trolley head. This is a nice question, and we incline to the 
opposite view. Rigid trolley heads can only be used on central 
wires, and no others should be used there. A swivel head 
is merely a nuisance tolerated to make side wires possible. 
The swivel head is necessarily much heavier than a fixed 
head, and its inertia is responsible for a great deal of wear 
and a great deal of damage. Much ingenuity has been spent 
upon it, but the very large number of patterns in use is strong 
evidence of its intrinsic vices. Mr. MCELROY mentions that in 
parts of Manchester span wire is very quickly corroded, and 
no protection has yet proved effective. This trouble is a very 
old one to telegraph engineers. It has been met in some very 
bad cases by the use of bronze span, pull-off and guard wires, 
and this is the best remedy we can suggest. In the same 
circumstances, the usual tramway insulators have given great 
trouble, which has been got over by the use of porcelain 
shackles as span-wire insulators. There seems to be no reason 
why porcelain should not be used generally for trolley-wire 
secondary insulation, which is not exposed to blows and nee d not 
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be in tension. It is at once cheaper and more durable than the 
strain and globe insulators with shellac compounds in general 
use, and there is no real necessity for providing turnbuckles or 
other means of adjusting the tension of span or pull-off wires. 
The only mention of porcelain in the returns is that Bolton 
uses a section insulator with porcelain insulation. The auto- 
matic disconnection of a fallen trolley wire has only been 
attempted in a few cases, and abandoned in several of these. 
The general opinion seems to be that such a provision is 
unnecessary ; the cost of it would certainly be better spent in 
improved construction. A considerable diversity of practice 
is shown by the replies to some of the other questions put. 
For example, the anchoring of section insulators—and here, 


again, opinion and practice are not always in accord. It does 


not seem to be recognised that anchoring is not merely a 
device to provide against the mechanical failure of a section 
insulator, or that horizontal anchoring, which is far more 
effective than vertical, can be free from the danger of trapping 
a dewired trolley. Glasgow, indeed, says that it has no such 
trouble, but then Glasgow uses a rigid trolley head, which 
goes a very long way in reducing overhead wire trouble — 
always given a well-centred trolley wire. 

The discussion on Mr. McELRov's Paper had to be post- 
poned, but it will probably benefit from the opportunity given 
to study the answers at leisure, and should be of great interest 
and value. The returns as given show that many tramway 
officers are using an equipment with which they are not satis- 


fied, and which they would not repeat if they had the oppor- 


tunity and a free hand. The reasons for this state of things 
are not far to seek, and no doubt in a few years there will be 
much less diversity both in practice and opinion than at present 
exists. Meantime, the diversity is useful, and must lead to 
improvements of general value. It would be very useful to 
have a statement of the actual cost of the overhead construction 
in various towns, and also of the annual cost of maintenance 
and repairs, due information being given in each case of the 
age of the line, the service given over it and the average 
amount of interruption due to breakdowns of the equipment. 
These, after all, are the test figures indicating the true 
efficiency of the work and they will eventually determine what 
standard types of construction and detail fittings will survive. 

Whilst overhead work in this country has suffered from 
amateur engineering to a quite appreciable extent, it has also 
been benefited by the application of fresh minds already trained’ 
to ingenuity in other branches of the profession, and by the 
application of criticism of all sorts. Such an environment is 
highly productive of variation, and survival of the fittest is only 
a question of time, but the development and subsequent elimi- 
nation of useless “sports” is a somewhat expensive process. 
Comparison and discussion of different methods and their 
results must tend to indicate the true path of progress and 
discourage individual eccentricities. 
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free, on receipt of published price. Add 5 percent. for abroad or for foreign books.) 


— — 


Die Dampfturbinen. By Dr. A. SropolA. 
Julius Springer.) 1904. 10m. 

The present, the second, edition of this work is a consider- 
ably enlarged issue of the first edition, which appeared in the 
autumn of last vear. It treats both of the theory and the 
practical design of the chief types of steam turbines con- 
structed so far, besides discussing in a more or less detailed 
manner various suggestions from different sources with regard 
to the subject dealt with. A short chapter is appended at the 
end of the book in which the gas turbine is discussed in a 


amm - — 


2nd edition. (Berlin: 
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theoretical way. The theoretical portions of the book are, as 
is generally the rule with Continental writers, built up on an 
elaborate mathematical foundation, but the mathematics them- 
selves are not beyond the capacity of readers acquainted with 
the more elementary part of the differential calculus. But 
the theoretical treatment is sometimes sketchy, and the 
wording is not always happily chosen, and some parts, there- 
fore, form difficult reading. The conclusions, however, are 
always concisely and clearly stated, and may thus be appre- 
ciated by the reader who lacks either the ability or the 
inclination to follow the mathematical investigations through. 
On the other hand, a thorough acquaintance with the prin- 
ciples of thermodynamics is essential for a proper appreciation 
of the contents of the book. Several important experimental 
investigations are recorded, among which are experiments 
relating to the mechanical resistance of steam in pipes, the 
wavy form of distribution of steam pressure which occurs 
along nozzles in certain conditions, the contraction of the 
lines of steam when entering different forms of nozzles, the 
occurrences which take place at the nozzle outlets and 
the friction of turbine wheels when rotating in steam of 
varying density. In the next part of the book the author 
deals successively with the individual mechanical parts of a 
steam turbine, treating the subject both from a mechanical 
and thermodynamical point of view. A large number of 
representative designs are illustrated and discussed. Prof. 
Stodola then reviews in & thoroughly detailed manner 10 
different types of turbines, included in which are all the 
well-known patterns about which so much has been heard 
lately. In most cases the results of tests are given. A brief 
historical chapter follows, after which the author proceeds to 
discuss critically some of the more promising novelties recently 
patented. A couple of pages are then devoted to the applica- 
tion of steam turbines to ships, and a similar space is taken up 
by a comparison, chiefly from a steam-consumption point of 
view, of the reciprocating engine and the steam turbine. The 
reader's attention is then drawn to a number of special 
roblems with which the designer of turbines is confronted. 
n this category fall the determination of the so-called critical 
speed of rapidly-rotating shafts; the discussion on the reson- 
ance effects which may be produced in turbine foundations ; 
the transport of heat through the shaft and casing of turbines, 
and so on. The book concludes with a number of short 
chapters pertaining to the pure theory of thermodynamics. 
Perhaps the most interesting amongst these is the one in 
which the author passes a critical review on some novel 
methods proposed sane) for bettering the low thermodynamical 
efficiency of present-day heat engines. The book is well 
printed and profusely illustrated. It can be confidently recom- 
mended to the steam engineer in general and to the steam 
turbine designer in particular. 


Governors and Governing Mechanism. By H. R. HALL. 
chester : The Technical Publishing Co., Ltd.) 2s. 6d. net. 

This useful little book will no doubt attract many readers 
amongst practical engineers. The author first establishes the 
well-known relation between the controlling force, speed, radius 
and mass of the governor balls, and then goes on todescribe Watts’ 
governor and many modern forms of spring governars. The 
author very properly emphasises the point that **isochronism ” 
is not the criterion by which to estimate the capabilities of a 
governor. Questions of regularity, steadiness and lightness are 
discussed with the aid of many examples of a practical kind. 
Many well-known combinations of governor and valve gear are 
described and illustrated. These include examples of auto- 
matic slide-valve ‘ cut-off,” Corliss gears and trip gears. Gas 
engine governors, relay governors and inertia. governors, all 
receive attention. The subject is treated in quite an elemen- 
tary way and mainly by geometry. The drawings and illustra- 
tions are well done, and students will find the hook interesting. 


Static Electricity. By Hosasnr Maison. (New York: McGraw Pub. 
lishing Co.) $2. 
The author complains of the treatment meted out to the 
subject in the numerous books on “ Electricity and Magnetism,” 
and proceeds to a thorough exposition of the phenomena and 


machines met with when dealing with static electricity. 


Man- 


Whether such an exhaustive treatment is really required is by 
no means certain ; but now that very high-voltage schemes are 
coming into vogue in this country, practical electrical engineers 
might, with considerable advantage to themselves, make a 
study of the subject which is dealt with in the book under 
notice. The author’s theoretical treatment is unquestionably 
sound, and his description of condensers and electrostatic 
instruments is well worthy of perusal. 


THE DUPLEX BALANCING OF TELEGRAPH CABLES 
BY W. GAYE. 
( Continued. from. page 907. ) 


A point of some importance is that the resistance is 
responsible, not only for the delay in, and the limit of, the 
rise of potential, but for some retardation (increasing with the 
resistance) in its fall as well. Thus, curve 1 is crossed by 
any one of those initially below it, although this is not clearly 
shown in the figure. After this intersection—which occurs 
at a time that becomes more remote as 7 is  increased— 
the curves diverge to some maximum distance apart (also 
dependent upon the magnitude of 7), and thereafter con- 
tinually approach each other, ultimate exact coincidence 
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occurring at = when, for the reason quoted above, 
VO. in the case of curve 6 the greatest distance it 


rises above 1 is about 1:3 per cent. of e, this occurring 
in the neighbourhood of 0:015 second. In addition to the 
intersection of 1, curve 6 crosses, also, all those at first above 
it, a proceeding that is, indeed, followed by them all. It will 
be remembered that the potential began its rise as if the con- 
denser were 1 circuited ; it is now seen that it completes its 
fall as it does when the resistance is short-circuited. 


Potential Mazima. 


16 20 21 28 39 30 10 
Values of E. 


Fia. 10. 


Fig. 9 illustrates the effects of a variation of the core ratio 
R/S while s and r are constant, their ratio r/s having the value 
of 7°85 ohms per microfarad. Curve 1 is a result when 
R/S=78°5 ohms per microfarad, 2 having a value, therefore, 
of 10. 2, 3, 4 and 5 represent cases where R/S is reduced 
respectively to 31:4, 1577, 7°85 and 3:925 ohms per microfarad, 
z becoming 4, 2, 1 and 0°5. It is noticeable that while the core 
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ratio controls the rise and fall of potential it is not responsible 
for the time at which this attains its maximum value. 

The two more important deductions resulting from a study 
of the preceding three figures are :— 


1. If 800 is maintained of the same value the curve is the 
T 


same, the scale of the abscisse or the time-rate-of-change-of- 
potential varying only as Sr?/R. 

2. The maximum value reached, and greatest stress, there- 
fore, upon the cable's dielectric, varies according to sR/rS, and 
occurs when 2R//r*S = 4/3sR/rS—that is to say, in all cases at 
t= A/3sr[2 seconds. p 

If we insert the above value—viz., 4/3:—for 2a in the 
expressions (3A) and (30) the curve in Fig. 10 results: it shows 
the maxima in percentages of e as z increases from 0 to 40. 

The fundamental expression for the current at the beginning 
of the cable, when the resistance r and the condenser’s capacity 

€ 


sare both of finite value, is C= 
| r+ J + (s; ) 


At (—0 the second and third terms of the denominator both 
— 0, and the commencing current when the key is depressed 
is, therefore, e/r. For the derivation of subsequent values, no 
shorter method seems to present itself than by expansion and 
development of the fundamental above. This 5 if the 
values are in percentages of the commencing value %, and, as 
before, R//Sr? =a, St/Rs? = b, and sR/rS =z, leads to: 


C—where r and s are of the values respectively of 100w and 
63°693¢, 41:137w and 154-8184, and 618:18e and 10:3034. 
Curves 3 and 4 show the result of increasing r to 2r and 10r. 
Curve 1 is a case of r=0, in which, of course, the commencing 
current is œ. 


If the areas enclosed by 1, 2 and 3 are compared, it is seen 


| that a moderate amount of resistance has but little effect upon 
the quantity of charge that has entered the cable even at so 
early a period as 0:015 second. 


In the end, of course, it has 
no effect at all. As a further indication of the speed with 
which the charge enters the cable, if we take the case of cable 
A and assume e to be 100 volts, the total quantity of charge 
this voltage is capable of displacing into the cable from the 
condenser is 100 x 63-693 or 6369°3 micro-coulombs, But r 
being 100w the commencing current is (e/r) 1,000 milliamperes— 
that is to say, the charge starts entering the cable at the rate 
of 1,000 micro-coulombs per 1/1000th of a second. 

It is noteworthy also that although the commencing current 
varies inversely as r the curves 2, 3 and 4 rise above 1, the 
point of intersection becoming more remote as r is increased. 
Each one of them also is crossed by all those starting initially 
beneath it. It is as if to compensate somewhat for the reduc- 
tion of the commencing current, which an increase of r entails, 
the values in the later stages are maintained somewhat higher. 


The writer was much struck some years ago when experiment- 


ing oD a cable of considerable length, by the great extent by 
which the usual period of battery contact could be reduced with- 


out materially affecting the amplitude of thesignalsat the distant 
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The limitations of these are much the same as the correspond- 
Ing potential expressions. Their use affords the curves in 
Fig. 11, where—the ordinates being percentages of e/r—there 


end. This was subject to the battery resistance being of the 
usual moderate amount and naturally to the earthing not being 
immediately consequent on the cessation of the battery contact, but a 


are illustrated some effects upon the current produced by a period of insulation allowed to intervene. The reason is, that under 
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variation of the resistance 7, while the capacity of the con- 
denser s is kept constant, Rs?/S having the value 0:1274. 
Curve 2 represents an instance of sR/rS or z=20; that is to 
say, in those examples we are using—viz., the cables A, B and 
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such circumstances the spced at which the charge begins to 
enter the cable is so enormous, that during the later and greater 
period of an ordinary battery contact (of a duration, say, of 
0:05 second) there is but little more of the charge to go. 
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With the contacts of their usual period it is evident that the 
battery resistance (which may be taken as comprised under 7) 
is not of very great significance. The speed with which the 
charge enters the cable being so great as compared with its 
propagation that the little delay caused by a moderate amount 
of resistance is altogether inappreciable at the distant end. 
Indeed, regard for the life of a battery and the stress to which 
the dielectric of the cable is subjected, might lead one to say 
that some resistance is even desirable. Fig. 12 represents 
some effects upon the current when r is maintained 
constant while the capacity of the condenser s is varied. 
Sr?R has the value 0:00031846, that is, with cables 
A, B and C, r is of the value respectively of 100w, 
41:137e and 618:18e. Curve 1 illustrates the instance 
in which, the condenser being short-circuited, :2 «. Curve 2 
shows the result when s is of such value as to make z or 
sR/7S= 20, i. e., 63°692 with the A cable, 154:8189 with the 
B, and 10:3034 with the C; 3 and 4 show the effect of reducing 
s to s/2 and s/10. The effect of the magnitude of s upon the 
quantity of charge in the cable is sufficiently marked at 
t = 0:015 second, but, as the period becomes further increased, the 
quantity varies more and more closely with s, and at f= oo it 
does, of course, exactly so. Fig. 13 illustrates a variation of 
the core ratio R/S, while r and s are both constant, being of 
such value as to make their ratio r/s—1:57003 ohms per 


Current. 
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microfarad. Curve 1 represents the current when R/S —31:4006 
ohms per microfarad and curve 2 that resulting when this is 
doubled. A point worth observance is that the current in all 
cases slaris at t=0, as if the condenser were short-circuited, 
and ceases at {= V, as if the resistance had been so. 


( To be concluded.) 


EFFECTS OF CONTINUOUS AND ALTERNATING 
CURRENTS ON THE DIELECTRIC STRENGTH 
OF INSULATORS. 


BY G. W. O. HOWE, M.SC., WH. SC. 


The Compagnie de l'Industrie Electrique and Mécanique of 
Geneva have recently carried out a series of very interesting 
experiments which show the advantage of continuous over 
alternating current, for long-distance power transmission, in 
so far as the insulation of the line and other parts of the 
system is concerned. A summary of the results obtained was 
given in a recent issue of the Elektrotechnische Zeitschrift, from 
which the following is taken. 

The experiments consisted of a series of comparative tests of 
the disruptive strengths of various insulators and insulating 
materials, including air, under high voltage, continuous and 
alternating current. To obtain the high voltage necessary for 
the tests, three continuous-current dynamos were employed, 
one for 20,000 volts, and the others for 25,000 volts, the 
allowable current being 1 ampere in each case. When con- 
nected in series a pressure of 70,000 volts could thus be obtained. 
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The alternating pressure was obtained from a 75kw. 50 ~ 
machine, connected to a suitable transformer. The pressure 
curve was a flat-topped sine curve, with a ratio of maximum to 
effective of 1:255. This form of curve favoured the alternating 
current more than a peaky curve would have done. Every 
material tested stood a far higher voltage under continuous 
current than under alternating current, in addition to which 
the former showed an entire absence of noise and static dis- 
charge, except in the neighbourhood of the breakdown pressure. 
The following is a summary of the results obtained. 

The Disruptive Voltage for Air.—Figs. 1 and 2 give the rela- 
tions between distance and breakdown pressure for electrodes 
of various shapes. Fig. 1 refers to continuous, and Fig. 2 to 
alternating current. 
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Fic. 1. 


Volts. 


The influence not only of the form, but also of the polarity 
of the electrodes is very interesting. At a pressure of 40,000 
volts, the breakdown distance between a point and a plane is 
22:5mm., when the point is the negative pole, whereas it is 


-45mm. when the point is positive. 


100 190 140 


0 40 0 60 80 
: ^ Milli metres. 


FIG. 2. 


Breakdown of Line Insulators.—Five different types of insu- 
lators gave the following results for the breakdown voltage :— 


Type. joe A B. CG DL E. 
Continuous voltage...... | 24,000 34,000 40,000 34,500 40,800 
Alternating voltage 15,000 21,400 27.000 24,700 31.160 

0.0. 8 16 1:59 1°48 1:35 


1:31 


Dreakdown of Smm. Presspahn :— 


Alternating Current. 


Seconds under pressure. | Pressure (volts). Results. 
90 a 9,000 kaa 
30 | 11,000 None. 
120 9.000 Heavy brush discharge. 
135 , Broken down. 


9,000 
—————MÓMÓM M — — € a a —2Q2—— 
Continuous Current. 


| 


Minutes under pressure. Pressure (volts). Results 
2 10,000 None 
2 15,000 2 
2 18.000 " 
2 20,000 F 
4 25,090 Broken down. 


Breakdown of 20mm. Murble.—With alternating current 
breakdown occurred after 75 seconds under 20,000 volts, and 
after 2 minutes under 15,000 volts. With continuous current 
it broke down after 15 minutes, during which the pressure 
was raised from 10,000 to 45,000 volts, in steps of 5,000 
volts every 2 minutes. These results are probably largely due 
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to the absence of dielectric hysteresis when continuous current 
is employed. 

There is a danger, however, with direct current of the 
electrolytic destruction of certain insulating materials; this 
can be avoided by employing only such materials as are 
entirely free from water, such as glass, porcelain, mica, &c. 


These experiments point to the possibility of s edi a 


much higher continuous current voltage than that which is so 
successfully used on the St Moritz-Lausanne 60km. transmis- 
sion—viz., 22,000 volts. A pressure of, say, 70,000 volts 
would enable much water-power, at present running to waste 
on account of its remote locality, to be employed successfully 
and remuneratively. 


NEW SWISS ELECTRIC RAILWAY. 


A light electric railway, connecting Palézieux, Chatel-St. Denis, 
Bullé and Montbovon, has recently been completed, and was 
described in the Schweizerische Elektrotechnische Zeitschrift of 
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Fig. l.—MaP sHowriNa ParL£zrEUx-BvLLE-MowTBovoN BLEcTRIC RAILWAY. 


August 20th. As may be gathered from the accompanying map, 
the route traversed by the line in question, which is 29 miles long, 
lies in & mountainous district, the altitudes of some of the principal 
points of the line being as follows :—Palézieux, 2, 200ft.; Semsales, 
2,820ft.; and Estavennes, 2,830ft. The maximum gradient of the 
line is, nevertheless, not very excessive, being 8:21 per cent. The 
track is built partly on existing roads and partly on its own 
ground. Of the bridges which had to be erected, the two principal 
ones are 80ft. and 105ft. long respectively. There are also two 
tunnels, one 655ft. the other 328ft. long, both lying on curves of 
328ft. radius. These curves have the smallest radius of any in the 
line, and a straight length of about 90ft., equal to the length of an 
ordinary train, is built between any two curves. The gauge is 1 metre, 
and the rails, which are in lengths of 12 metres (39ft.), rest on 
wooden sleepersimpregnated with a solution of zinc chloride. Where 
the permanent way has been especially built, rails of the Vignoles 
type weighing 48lb. to the yard are used, while in other portions of 
the line, and particularly where the railway traverses inhabited 
places, grooved rails of the tramway type weighing 80lb. to the 
yard are made use of. The line is single with passing places at the 
stations, and is worked with continuous current at 750 volts. 
Electrie energy for working the system is generated as three- 
pe current at 8,000 volts in two water-power stations, the com- 
ined capacity of which is 10,000 H. p. It appears, however, that 
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one of the generating stations only—z.e., the one situated at Mont- 


, bovon—is intended to supply the line in normal conditions, the other 


station, at Hauterive, being apparently considered as a stand-by. 
For converting the high-tension three-phase current to continuous- 
current, a number of sub-stations have been erected along the line. 


| Three of these, situated in Chatel-St. Denis, Semsales and Albeuve 


respectively, are equipped identically, each having two 90kw. motor- 
generators which supply continuous-current at between 750 and 
1,000 volts. A fourth sub-station is to be built in Bulle, and will, 
when completed, contain two 170kw. converting sets. In the case 
of the three small sub-stations, the high-tension three-phase current 
is first transformed down to 500 volts before being led to the 
motors, but in the case of the sub-station at Bulle, the motors are 
to be supplied directly by current at 8,000 volts. In the first three 
sub-stations alluded to, an accumulator battery, consisting of 875 
cells of a capacity of 115 ampere-hours, is directly connected across 
the terminals of the continuous-current generator, no cell switch 
being used. As a rule, the feeders are carried by the poles which 
support the overhead equipment. The feeder between Chátel. 
St. Denis and Semsales consists of two wires of a diameter of 11mm. 
(0.432in.); that between Semsales and Bulle of one 9mm. (0:354in.) 
wire; that between Bulle and Albeuve of one 8mm. (0°315in.) 
| wire, and that between Albeuve and Montbovon of one 67mm. 
(0(264in) wire. Every third or fourth 
pole is fitted with a lightning arrester. 
Double-petticoated insulators support the 
feeders at heights varying between 244ft. 
and 26ft. above ground. All poles are of 
impregnated wood, spaced from 65ft. to 
130ft. apart. They are 33ft. in length, of 
which about 6$ft. is let into the ground; 
they carry iron brackets, from which the 
trolley wire is flexibly suspended, the dis- 
tance between trolley wire and pole being 
nearly 7ft. The trolley wire has a diameter 
of 9mm. (0:854in.), and is trebly insulated 
from earth. At stations, crossings, and 
wherever the line runs along the road, 
the trolley wire is fixed at a height of 
21:8ft. above the rails, but on special track 
the height is reduced to 18ft., and in tun- 
nels it is only 14'75ft. Connection between 
the trolley wire and the feeder running 
parallel to it is made about every quarter 
of a mile, and section switches are inserted 
into the trolley line approximately every 
1,100yds. Current returns by way of the 
rails, which are cross-bonded every eighth 
of a mile. 


At present the rolling stock consists of 
10 motor cars and a number of trailers ; 
there is also a number of 10-ton goods 
waggons. Current is conveyed from the 
overhead line by aluminium bow col. 
lectors, two of which are fitted to each 
motor car. Eight of the 10 motor cars 
are equipped with four 35 H. p. motors, and 
are capable of running trains weighing 47 
tons at a speed of 12:4 miles per hour on 
the maximum gradient of 3:21 per cent. 
Goods trains, weighing anything up to 60 
tons, may also be handled by these motor 
cars, but, of course, at a correspondingly 
slower speed. Two motor cars have been fitted up with four 80 H.P. 
motors, which suflice to haul a train up to 180 tons at a little over 
10 miles an hour on the gradient already mentioned. Two motors 
are, in all cars, permanently connected in series, and are treated 
as a unit. A single reduction gear is used for transmitting the 
power from the motors to the car axles. Speed regulation is 
effected on the series-parallel system, and brakes of both the electric 
and pneumatic type are provided. The electrical par& of this 
railway undertaking was carried out by the Elektrizitiits-Gesellschaft 
Alioth, Bále, Switzerland. 


r 


Curious Breakdown at Limerick.— The cause of a break- 
down at the Limerick electricity works on Saturday was a 
very unusual and curious one. Limerick is a gas-driven 
station. On attempting to start the engines, the driver, who, 
it is said, was suffering from temporary incapacity,” omitted 
to close the electrical ignition circuit. Each engine is provided 
with a separate air compressor for starting purposes, and as a 
result of the driver's aberration these compressors became 
exhausted. They then had to bo re-charged by hand, this 
operation occupying 14 hours. 


F 
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NEW ELECTRIC CLOCK. 


An electric clock of new design, originating from Germany, is at 
present being exhibited by the Self-Winding Clock Syndicate. In 
principle, the clock may be said to be the combination of the 
ordinary type of clockwork with an electrically-operated mechanism 
which keeps the clock continually wound up. The following is a 
brief description of the electrical part :— 

Referring to Fig. 1, 5 denotes a soft-iron armature, which is 
pivoted as shown. This armature swings between the pole-pieces 
of the two electromagnets, and, when attracted by the latter, 


Do 
MASE 


Fia. 1.—GENERAL ARRANGEMENT OF THE WiNbpING-UP. MECHANISM OF 
ELECTRIC CLOCK. 


assumes a horizontal position, thus stretchiug the spiral spring 7. 
The tension of this spring drives the whole clockwork through a 
pawl attached to the armature, engaging with a ratchet wheel con- 
nected with the gear train of the clock. As the clock runs on the 
armature is more and more deflected from the horizontal. When 
this deflection has reached a predetermined value, a current 
impulse is sent through the magnets by the device shown in detail 
in Fig. 2, and the armature is again drawn back into the horizontal 
position. To ensure continuity during the fraction of a second 
occupied by this action, the clock movement is driven by a second 


Fic. 3.—Conracr-Making Devici oF Burerrie CLock. 


small spring, which is put under tension by the movement of the 
armature itself. Two dry batteries are generally employed for 
furnishing the current. 

One terminal, E (Fig. 2), consists of a metal segment, which is 
carried on a plate, F, secured to the armature. The other terminal, 
D, consists of a pin which is secured to aswinging arm, A. Fastened 
to this arm, but insulated therefrom, is a flat spring provided at its 
free end with a head or cam, B, adopted to engage a pin, C, on the 
plate F. The ends of the cam B are bevelled, as illustrated, so that 
when the armature moves away from the poles, the cam will ride 
over the pin C, lifting the contact pin D out of engagement with 
the segment E. When the pin C passes the inner end of the cam, 
the pin D will drop on to the segment B, completing the circuit 
through the magnet coils and causing the armature to swing back, 


and the cam, then riding under the pin C, will press the terminal D 
down against the segment E, ensuring a good contact. 

The clock can be made to strike the hours, &e., the necessary 
power being supplied by a second spring, which is wound up by the 
movement itself whilst running, or can be worked by a similar self- 
winding movement manipulating the striker only. The clock may 
be regulated to a nicety by adjusting the tension of the spring, and 
the escapement may be worked either by a balance wheel or a 
pendulum. We understand a company is being formed for manu- 
facturing the clock in this country. 

According to an official report of the Berlin Reichsanstalt on a 
clock submitted for inspection, the amount of current taken at each 
contact was 0'017 ampere-seconds, and the time between two con- 
secutive contacts decreased from six minutes in February, 1902, to 
four minutes 48 seconds in March, 1903. Duirng these 13 months 
the voltage of each of the two cells used had dropped from 152 to 
1:46 volts, the clock not having stopped one second 1n the meantime, 
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EVERETT, EDGCUMBE & CO.'8 EXHIBIT AT 
ST. LOUIS. 


It wil doubtless be remembered that the Royal Commission 
appointed to look after the interests of the British section at the 
St. Louis Exhibition decided to select à few representative firms and 
to invite them to co-operate in the formation of a thoroughly com- 
prehensive national exhibit. ‘In view of the distance, it was decided 
to restrict the exhibit to firms who had specialised in the lighter 
branches of electrical engineering, and more particularly in the 
manufacture of electrical measuring instruments. In coming to 
this decision, the Commission were doubtless influenced by the 
consideration that in this particular branch—viz., the manufacture 
of electrical measuring instruments—this country can more than 
hold her own with other nations. That this expectation was amply 
justified is shown by the fact that the British combined exhibit is 
acknowledged on all sides to be distinctly superior to any other in 
this particular branch. 

The exhibit of Messrs. Everett, Edgcumbe & Co. is a very com- 
prehensive one, and some particulars of a few of their more 
important instruments are of interest. In their new form of 
inkless recorder, which is quite a new departure, the chief advan- 
tages claimed are the absence of friction between pen and paper 
and no ink to clog the pen or to dry up and blot the record. This 
instrument is also fitted with a special form of clock which requires 
no winding, and in the case of a number of recorders can be 
synchronised with the switchboard clock, so that no uncertainty as 
to the timing of individual recorders is possible. Another exhibit 
is the latest form of rotary synchroniser, which has gone through 
numerous improvements before reaching its present state of per- 
fection. This instrument, which is constructed on the principle of 
a two-phase alternating-current motor (The Electrician, Vol. L., 
p. 422), not only replaces the ordinary synchronising voltmeter 
or lamp, but also shows at a glance, by its direction of rotation 
whether the incoming machine is running too fast or too slow. 
An addition which has recently been made consists of an auxiliary 
contact by means of which coloured lamps, or other signals, can be 
actuated at any required distance from the synchroniser. This 
addition has proved extremely useful in several large stations. 

A three-phase power-factor indicator, constructed on a principle 
somewhat analogous to that of the synchroniser, is also shown. In 
most power-factor indicators the accuracy of the indications depends 
on a correct phase displacement being maintained between the 
currents in two coils, and this phase displacement is usually pro- 
duced by means of a choking-coil. In Messrs. Everett, Edgcumbe 
& Co.'s instrument, however, the phase displacement of the system 
itself is employed, so that the reading is absolutely independent, 
not only of the voltage, but also of the frequency and wave form. 
The instruments are equally applicable to two or three-phase 
circuits, balanced or unbalanced. "Taking, as an example, a power- 
factor meter for a three-phase balanced load, the moving system 
consists of three coils fixed at an angle of 120deg. to each other 
and having their inner ends joined together so as to form a neutral 
point. The three free ends are connected, through suitable resis- 
tances, one to each phase. Acting on this moving system is a fixed 
eurrent coil in series with whichever of the three mains may be 
preferred. When the load is unbalanced three current coils are 
einployed, one in each circuit, in which case the instrument indi- 
cates the average power-factor of the entire system instead of that 
of one phase only, as in the former case. 

Fig. 1 shows ihe connections for such an instrument when used 
for an unbalanced three-phase system. The arrangement is such 
that two voltage transformers and two current transformers alone 
are required. This arrangement is preferable, owing to the fact 
that the necessary transformers are, as a rule, available in con- 
nection with the integrating wattmeters which now usually find a 
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lace on the switchboard. When the load can be regarded. as 

alanced—as, for example, in the case of a motor—only one coil is 
necessary ; but even in this case it is better, when possible, io use 
three coils, as shown. A special feature of the connections shown 
in Fig. 1 consists in the connection of the third current coil in series 
with the other two, whereby only two current transformers are 
necessary. Seeing that the current in the third line must be equal 
at each instant to the resultant of the currents in the other two, it 
is unnecessary to connect this third line to the instrument. In place 
of the two single-phase volt transformers, one three-phase trans- 
former can, of course, be employed, and in the case of low-tension 
systems the volt transformers are replaced by a star resistance. 


Volt Transformer Volt Transformer 
(1) (2) 
Current 
e irri 
1 
Moving 
Volt Coils 


Fixed Current 
Coils 


Fic. 1.—Diacram or PowEn-FACTOR INDICATOR ON THREE-PHASE 
UNBALANCED SYSTEM. 


Among other items of the exhibit is an indicating wattineter con- 
structed on the dynamometer principle, in which every possible 
precaution has been taken to eliminate errors due to eddy-currents, 
self-induction and capacity, so that accurate measurements can be 
obtained even at the lowest power-factors. In order to get over the 
difficulty of the extremely small deflections obtained with low 
power-factors, an arrangement is provided whereby the reading can 
be doubled, thus greatly increasing the accuracy. 

Mention should also be made of the latest type of portable glow- 
lamp photometer. Since this instrument was first described (T'he 
Electrician, Vol. XLIX., p. 954), a considerable number of improve- 
ments and modifications have been made; the grease spot has been 
replaced by a Trotter grid, while the dircct-reading scale takes tlie 
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Fic. 2.—Nrew Form or Direcr-BEADING RESISTANCE INDICATOR. 


foru: of a spring tape. The apparatus is so constructed that it can 
be employed, if required, in broad daylight, and the box which con- 
tains the whole outfit, including lamp-holders and standard lamp, 
is leather covered and measures only Sin. by Tin. by 5łin. 

A new departure in Wheatstone bridges has also been made. The 
overall size of this instrument, as shown in Fig. 2, is 9]in. by 64in. 
by 64in., this including a direct.reading slide-wire Wheatstone 
bridge, complete with standard resistances and a D'Arsonval galva- 
nometer. The normal range is from one-tenth of an ohm to 11,000 
ohms, but for special purposes various other ranges can be supplied ; 
for example, the instrunient can be constructed, without increase of 
size, so as to read from one-tenth of an ohm to 200 megohms. The 
general arrangement is the same us that of the insulation set 
described in The Electrician, Vol. LII., p. 186, which proved so 
successful that it was decided to bring out the resistance indicator. 


Both instruments are direct.reading, and the resistance indicator 
can be provided with a battery inside the case itself, so that in order 
to measure a resistance it is merely necessary to connect it to the 
two terminals on the instrument. A very similar set is supplied for 
the purpose of testing the conductivity of lightning arresters, only 
in this case, in order to eliminate errors due to earth currents and 
electrolytic E. M.F.s, an alternating current is employed, a small 
induetion coil being fitted in the case, while a telephone replaces 
the galvanometer. This set, which can also be used for the measure- 
ment of all ordinary resistances, provided the self-induction or 
capacity is small, is particularly useful for the measurement of the 
resistance of batteries or electrolytes. 


SIMULTANEOUS TELEGRAPHY AND TELEPHONY.* 
BY JOSEPH HOLLOS. 


The question of simultaneous telegraphy and telephony is not of 
recent date. While, however, in some places good results have 
been obtained, in others the advantages reached by this combined 
using of telephonic circuits are hardly worth mentioning, and in 
view of the difficulties experienced in the service it was thought 
preferable to abandon the scheme. 

If we look closer at the question we can at once observe that 
wherever the telegraph and telephone services are under the 
supervision of one and the same interested person the results 
obtained are excellent. Where, however, the two systems are 
in different hands the result is unsatisfactory. Thus, in 
America, where the financial interest of the telephone companies 
is involved, because of the desire to increase income by leasing 
lines for simultaneous telegraphy, and where, for this reason, 
these two operations are under the control of one technical 
staff, the result is excellent. The results are also fair in the 
European services if the same technical officer supervises both 
telegraphy and telephony and one service is co-ordinated with the 
other. The result is, on the contrary, very poor in all cases if the 
telegraph and the telephone services are in different hands. This 
is evident, if we consider how greatly the one system interferes with 
the other—that is, that careless handliug of the one interferes at 
once with the proper functioning of the other, the two systems thus 
being brought into mutual opposition. For this reason the service 
must be arranged in such a manner that the two systeins cannot 
interfere with each other, and in as far as troubles are unavoidable . 
they must be reduced to a minimum. If they should exceed, certain 
arrangements must be provided to hold out the less important 
service without delay. In this direction the Hungarian tclegraph 
and telephone service can show good results by comparison with 
similar installations, and, therefore, it will not be without interest 
to outline the principles which were followed in the formation of 
the system. 

Above all, the simultaneous installation must be the simplest 
possible, because only thus and with the fewest possible instruments 
may undisturbed working be obtained. l'or this reason the method 
of simultaneous working, founded on the Wheatstone bridge prin- 
ciple, was made the basis of procedure. The telephone circuit is 
closed through two inductive branches. At their point of inter- 
section the battery branch is led off to the group of telegraph 
apparatus, while the telephone apparatus is placed in the so- 
called galvanometer branch. It is thus evident that the con- 
necting-in of the telephone apparatus — namely, the leading 
of the telephone circuit through the switchboard—requires some 
care, because if there is a ground in the switchboard connec- 
tions the telegraph working is disturbed. Even if one telephone 
circuit is directly connected to another, and there be simul: 
tuneous working on the latter, the two telegraph simultaneous 
systems are brought into contact, which again causes marked dis- 
turbance. This may also be caused by the operators ringing simul- 
taneously on several circuits from the sanecommon source of ringing 
current. Even if only one of the circuits fed from the common 
ringing source is connected for simultaneous telegraphy, such work- 
ing will still be slow, because in ringing on the simultaneous con- 
ductor we ring also on five or six other conductors. However well 
insulated these circuits may be individually, the insulation of the 
simultaneous telegraph circuit will be so far reduced by the con- 
nection that it will hardly be possible to maintain continuons 
telegraph working. 

It is true that we can remove all these difliculties at one stroke 
by connecting the incoming telephone circuit, before leading it to 
the switchboard, to a repeating coil, and working then only on the 
other half of the repeating coil. But by this plan the difficulty is 
only transferred to the other side—the telephone side. Above all, 
we have a loss of energy in the repeating coil to which are added 
losses inevitably occurring in the signalling apparatus, and it 
may happen that with such an arrangement the telephone sub- 
scriber does not get as much as 50 per cent. of the incoming 


* Paper read before Section G of the International Electrical Congress 
of St. Louis. 
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speaking energy into his receiver. We must strive, there- 
fore, that along with the undisturbed working of the tele. 
graph, the telephone working be kept at the same relative level 
that would exist in the absence of simultaneous working. More- 
over, the repeating coil not only weakens the speaking current but 
also the 8 current, and we must, therefore, take precautions 
in this direction. Under these conditions it is inadvisable to con- 
nect the circuit first to the repeating coil. As long as the circuit is 
on the calling apparatus there is no danger of disturbing the simul- 
taneous working. The disturbance arises only at the moment of 
connecting. For this reason it would be sufficient to place the 
repeating coil in the connecting cord, but in the same path there 
is also the clearing-out signal, and a great loss of energy might thus 
be incurred. This we may, however, remedy if the repeating coil 
is constructed in such a manner as toserve at the same time as the 
clearing-out signal. 

The clearing-out signal is, as a rule, connected in the bridge 
between the two branches of the circuit, and its duty is by its great 
self-induction to prevent the wasting of any considerable part of the 
speaking current. How far it is able to satisfy this demand might 
be readily ascertained by inserting a receiver in the shunt path. In 
spite of thus increasing the impedance of the bridge we still obtain 
intelligible speaking even with a clearing-out signal of 2,000 ohms 
resistance, if the latter is entirely embedded in iron. These 
currents do not so rigidly follow the rules which apply to strong 
currents, and, theretore, inferences drawn from such rules do not 
apply in this case, as may be shown by a simple experiment. With 
such a clearing-out indicator 80 per cent. of the energy is lost on the 
average, and 70 per cent. only is available, as I have been able to 
ascertain myself. With a well-constructed repeating coil, if arranged 
as a clearing-out signal, the loss is not greater. Consequently, if we 
insert such a repeating coil into the connecting cord, simultaneous 
working without affecting the telephone is secured. The repeating 
coil transformed into a clearing-out drop naturally possesses a closed 
iron circuit. In European practice this plan is avoided and an open- 
circuit repeating coil is generally preferred. The question whether 
the repeating coil has an open or closed magnetic circuit does not 
affect the high frequency involved, and for weak currents this is of 
much less importance than the gther losses that arise in an open- 
circuit repeating coil. 

For relatively strong signalling currents the closed iron circuit is 
of decided 8 with open-circuit repeating coils, it is 
only exceptionally possible to ring through with alternating current, 
while it is always certain when there is a closed iron circuit. From 
the point of view of simultaneous working it only remains to 
separate the ringing currents. This may be accomplished if alter- 
nators are used by branching the ringing current at each operator’s 
position on a separate repeating coil. Where batteries are used, 
which are to-day exceptional, each operator’s position must be given 
its separate battery. This is a matter for the technical department. 
As for the operating department, it is only desirable that the tele- 
phone and telegraph operators should be able to communicate with 
each other quickly, so that they can co-operate in case of troubles. 
In the simultaneous working apparatus itself the branching coil is 
of the highest importance. It is most important that the inductance 
on the two sides should be equal. This is more important than 
the cxact equality of their ohmic resistance. This, however, deter- 
mines not only the resistance of the coil, but also the size of copper 
wire to be used. From the point of view of choking, it is desirable 
to use long coils; such coils, however, by reason of the phenomena 
of dispersion, prevent the complete neutralisation of the telegraph 
currents, and, therefore, it is necessary to select short coils. With 
such an arrangement the operation of the telegraph apparatus is not 
perceptible on well-balanced telephone circuits. In the Hungarian 
telephone system the results hitherto obtained with simultaneous 
telegraphy and telephony in the manner above described have been 
excellent. 


CORRESPONDENCE. 


BOILER-HOUSE ECONOMIES, 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: A very interesting Paper under the above title was 
read by Mr. R. S. Downe at the recent I.M.E.A. Convention 
at Derby, and it is rather unfortunate that, despite the special 
interest which a Paper of this kind must necessarily have for 
central station engineers, the limited time available for dis- 
cussion prevented more than three or four members of the 
Convention from speaking thereon. One of the most interest- 
ing features of Mr. Downe's Paper is the tabulated statement 
of the coal consumptions per unit generated in central stations 
in various parts of the country, an examination of which 
reveals the fact that stations working under apparently similar 
conditions as to fuel, load-factor and condensing facilities, 


differ in their coal consumption per unit generated by nearly 
100 per cent. In the face of these facts, the claim which is so 
often put forward on behalf of station engineers that they 
“have made great progress in this special branch of steam 
engineering " (see closing paragraphs of Mr. Downe's Paper) 
seems hardly justified, and it would appear that further and 
more detailed inquiry into the causes of the present inefficient 
use of fuel would be of great benefit to an important branch 
of the electrical industry. 

It may be that in certain cases the apparently high consump- 
tion of coal per unit generated is due rather to the unfavour- 
able engine-room conditions than to uneconomical working in 
the boiler house; but, nevertheless, it is impossible to entirely 
absolve the boiler house from blame in the matter. In the 
tabulated statement previously referred to, particulars are 
given of the conditions prevailing at 29 central stations with 
load-factors varying from 10 to 28 per cent. In 13 of these 
stations mechanical stokers are in use, in 9 stations hand 
firing is used and the remainder adopt a mixed system. The 
average coal consumption per unit generated at those stations 
which depend entirely upon mechanical stoking is 7:4lb., whilst 
the corresponding average in the case of the stations relying on 
hand firing only is 6:5lb., a difference of about 134 per cent. in 
favour of hand firing. 

These figures rather contradict the too-easily accepted 
theory that mechanical stokers are an infallible cure for heavy 
fuel bills. I have hadconsiderable experience with both methods 
of firing, and have carried out experiments lasting several 
months with different classes of mechanical stokers, and in 
every case the result has shown that the machine stoker is 
inferior to the human variety in respect both of steam-raising 
capacity and economy. It is true that in large stations the 
adoption of mechanical stokers will somewhat reduce the 
wages bill; but if, in a station like Edinburgh, the maintenance 
of the stokers worked out to 6:68d per ton of coal consumed, 
the net saving must be very small indeed. 

I find that at Wolverhampton the cost of hand firing is 
approximately 9d. per ton of coal burnt, whilst the cost of 
maintenance of fire-bars is practically nil, only five fire-bars 
having had to be replaced, at a total cost of £3, on all the 
boilers in the course of nearly 10 years' working. It is 
interesting to note that at the Willesden power station of the 
North Metropolitan Supply Co., which was described in 
your last issue, the Babcock and Wilcox boilers are to be hand- 
fired, although this is a type of boiler upon which mechanical 
stokers are supposed to give specially good results. 

The bonus system for firemen, advocated by Mr. Downe, 
would appear likely to be productive of excellent results, but, 
in fairness to the men, it would be better that the basis upon 
which the bonus is calculated should be the pounds of water 
evaporatel per pound of coal burnt, rather than the pounds 
of coal barnt per unit generated. In the latter case the fire- 
men may be penalised by various conditions over which they 
have no control, such as failure or inefficiency of condensing 
plant or abnormal steam consumption of the generating sets. 

In dealing with the question of fuel analysis, Mr. Downe 
refers rather unfavourably to two of the most useful adjuncts 
to the test room of a central station—namely, the calorimeter 
and ash-testing apparatus. It is possible to fit up a complete 
equipment for testing the calorific value and ash percentage 
of any sample of fuel for about £15, and it is no exaggeration 
to say that an apparatus of this description will, if regularly 
and systematically employed, effect a large saving in the fuel 
cost per unit generated. I have had an apparatus of this 
description in use for some years, and every boat-load of coal 
that is delivered at the boiler-house wharf is carefully sampled 
and tested for calorific value, and if any sample fails to come 
up to a certain standard, the boat from which it is taken is 
sent back to the colliery. 

I find that this constant testing results in a steady improve- 
ment in the quality of the coal supplied, the calorific value 
having increased nearly 20 per cent. during the last three 
years, although the coal has been supplied from the same seam 
at the same colliery during the whole of that period. 

Much has been written about the inefficiency of steam-driven 
auxiliary plant, with especial reference to steam feed pumps, 


THE ELECTRICIAN, OCTOBER 7, 1904. 


1001 


but if the exhaust steam from the whole of the auxiliary plant 
is turned into a feed-water heater and ntilised to raise the 
temperature of the feed water hefore it enters the economisers 
it is questionable whether a combination of this description is not 
actually more efficient than the more complicated and costly, 
and frequently less reliable, electrically-driven auxiliaries. 

I feel that I have already trespassed too much on your 
valuable space, but I am especially anxious that the important 
question of the better utilisation of the raw material in central 
stations should be more fully discussed.—Yours, &c., 

C. E. C. SHAWFIELD, 
Borough Electrical and Tramways Engineer. 

Wolverhampton, Sept. 30. 


LEGAL INTELLIGENCE. 


Damper v. National Telephone Co. 

In July last plaintiff obtained judgment in Tonbridge Cou nty Court 
for £10 compensation for damage done by defendants by the erection of 
poles on plaintiff’s land at Fordcombe. At the same court, on Friday 
last, Mr. Barton, on behalf of defendants, asked for a new trial owing to 
the discovery of fresh evidence—viz., the testimony of the company's 
district manager (Mr. S. J. Smith) that plaintiff had consented to the 
erection of the poles. 

At the suggestion of the judge an arrangement was arrived at, the 
parties agreeing to the damages being reduced to £2, with costs, the 
company also paying £5. 5s. towards plaintiff's costs of that application. 


Tramways Amalgamation in Baenos Ayres. 

In the Vacation Court on Wednesday, Mr. Justice Warrington heard 
an application by the City of Buenos Ayres Tramways Co. (Ltd.) and its 
liquidators to sanction a scheme of arrangement under the Joint Stock 
Companies’ Arrangement Act, 1870. Counsel stated that after the sale 
to the Anglo-Argentine Tramways Co. had been carried out the petition- 
ing company would hand over to the new company to be fommed c certain 
property, with instalments to be paid by the Anglo-Argentine Co. The 
companies owned rival systems of tramways, and the present arrange- 
ment was to enable the Buenos Avres Co.’s lines to be electrified, when 
the two systems would be worked together. There was no opposition. 

His Lordship sanctioned the scheme subject to the usual formalities. 


Liabilities of Tramway Owners. 

At Oldham County Court last week Judge Bradbury gave judgment for 
defendants, with costs, in an action for damages against Oldham Corpo- 
ration for injuries to a girl who had, in crossing a road to enter one of 
defendants’ cars, 8 in front of a car proceeding in the opposite 
direction. Judge Bradbury held that the public must themselves take 
precautions against such risks. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


a ee 
APPOINTMENTS VACANT AND FILLED. 

A London Borough Council require an assistant distributing 
engineer. See advertisement. 

Second-class engineers (aged 22-24) and second-class technical 
officer (24-30) are required for the engineer-in-chiet’s department, 
General Post Office. Applications, on forms to be obtained from the 
secretary, Civil Service Commission, Burlington-gardens, London, 
W., by Oct. 20. See also advertisement. 

A junior tester is required for calibrating electrical instruments 


and general factory testing. Applications to Ferranti Limited, 
Hollinwood, Lancs. See advertisement. 


Loughborough Corporation require a switchboard attendant 
accustomed to three-wire system and batteries. Applications to the 
town clerk (Mr. Harry Perkins) by 5 p.m. Oct.18. See advertisement. 


A designing engineer, accustomed to D.C. motors, boosters, &c., 
is required by a Jeading firm of manufacturers in the North of 
England. See advertisement. 


Pontypridd Council require a resident electrical and tramways 
engineer. Salary £300 per annum. Applications by Oct. 12. 

A shift engineer is required at Hornsey electricity department. 
Applications by 15th inst. 


Woolwich (London) Council require a station engineer. Applica- 
tions by 17th inst. 


A junior demonstrator in physics is required at University College 
of Wales, Aberystwyth. Applications by Oct. 15. 


Applications are invited for the position of lecturer and demon- 
strator in electrical engineering at the school of engineering, 
electricity and technical science, Canterbury College, University of 
New Zealand. Salary £300 per annum, with saloon passage to 
New Zealand. Particulars of qualifications and forms of appli- 
cation from the Agent-General for New Zealand, 18, Victoria- 
street, London, S.W., to whom applications by Oct. 29. 


For the position of shift engineer at Burton-on-Trent there were 
52 applications, and this number was reduced to seven— viz., Messrs. 
J. H. Thompson (Dewsbury), W. A. Blackburn (Doncaster), E. 
Grime (Ealing), E. W. Haywood (Croydon), V. Horman (Brompton 
& Kensington Co.), W. C. Perry (Camberwell power station) and 
E. W. James (Eccles). Mr. Thompson was ultimately appointed, 
but a second vacancy for a shift engineer occurred subsequently and 
this appointment was given to Mr. Blackburn of Doncaster. 

Mr. J. W. A. Binner has resigned his appointment as chief 
assistant engineer at Bermondsey (London) electricity works in 
consequence of having been appointed engineer to the Havana 
Electricity Co. 

Mr. M. S. Halliwell has been appointed by the Crown Agents of 
the Colonies assistant electrical engineer at Lagos, West Africa. 

Mr. A.J. Foord has been appointed acting foreman of electrical 
fitters at Chatham Dockyard. 


Mr. Ambrose Wilkinson, B.Sc., of Sheffield Secondary Schools 
has been appointed demonstrator in physies at University College, 
Nottingham. 


EDUCATIONAL NOTICES. 


University of Glasgow.—The next session begins on Oct. 13, 
and continues to the end of March. After that date the students 
enter engineering works or offices for the six summer months, 
returning to the University for the next winter session. Particulars 
of classes and regulations for the degree of B.Sc. in engineering 
may be obtained from the syllabus, which will be supplied on appli- 
cation. The new James Watt engineering laboratories for students 
in civil, mechanical, electrical and mining engineering are in full 
working order, and are thoroughly equipped for experiment and 
research in most branches of engineering. 


Durham College of Science (Neweastle-on-Tne).— Courses 
are provided at this college for students proceeding to the degrees 
in Science, and special facilities are offered for the study of agri- 
culture, chemistry, mining, engineering and naval architecture. 
Lectures began Oct. 4. Prospectuses from the Secretary. 


Merchant Venturers' Technical College, Bristol.—Courses of 
instruction are given at this college in civil, mechanical and elec- 
trical engineering, chemistry, architecture and building; also for 
matriculation, intermediate and final B.Sc. (including engineering 
degree) of the University of London. In addition to the professors, 
the college staff includes 79 assistant lecturers, demonstrators and 
skilled artisans. There are 11 laboratories, eight workshops, a 
dynamo room, engine house and an electric light installation. The 
calendar (price 6d.) or short prospectus (free) may be obtained from 
the registrar. The former is a volume containing much interesting 
information concerning Merchant Venturers’ College, which was 
established as far back as 1856. 


Royal Technical Institute, Salford.—Special courses of lectures 
are now commencing in engineering estimates and specifications, 
dynamo and electrical machinery design, electrical distribution 
(mains and central stations), iron and steel structures, &c. Pro- 
spectuses from the director of education, Mr. Ogilvie Duthie. 


— 


An Electric Club.— We have received from Mr. W. Dalby, 187, 
Amberly-road, Sparkbrook, Birmingham, a communication setting 
out particulars of a proposal to establish an electric club for the 
Birmingham district, to provide a means of social and fraternal 
intercommunication between persons engaged in electrical pursuits 
in the district. Mr. Dalby informs us that the proposal has been 
heartily welcomed by persons engaged in the railway and postal 
telegraphs, the National Telephone Co., the technical schools and 
in electric lighting and traction and other works and offices. "There 
is to be a meeting of sympathisers with the proposal to-morrow 
(Saturday) at the Colonnade Hotel, Birmingham, at 7 p.m. The 
title of the club will be The Electric Club. Associated in the essen- 
tial preliminaries of the formation of the club are Mr. W. Dalby 
(Midland Railway telegraphs), Mr. M. G. Waggott (chief mechani- 
cian, G.P.O.) and Mr. W. H. Whitehouse, M.I.E.E. 


Alleged False Pretences.—At the Guildhall, London, last week, 
Ernest Shoals, manager of the Bridge Accumulator Syndicate 
(Ltd.) was charged before Ald. Burnett with obtaining by false 
pretences a cheque for £27. 10s.. It was alleged that defendant, 
who was known to prosecutors (Messrs. H. Abrahams & Co.) as 
manager of the Bridge Syndicate, on Aug. 25 last represented that 
he had 500 accumulators in stock which he wanted to sell at once 
for cash, as the syndicate had not sufficient money to pay the men. 
It was agreed that 250 accumulators should be supplied on the 
following day, and on that understanding a cheque for £27. 10s. was 
handed to defendant. The accumulators were not delivered next 
day and had not even yet been received. For the defence it was 
urged that it was only a trade debt, and that prosecutors had 
attempted to obtain a civil debt by criminal process. Prosecutors’ 
manager admitted receiving 42 “ accumulators,” which (according 
to the syndicate's list price) were valued at nearly £25. The Alder- 
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man said no jury would convict on the evidence before him and the 
summons must be dismissed. Prosecutors were bound over to 
prosecute under the Vexatious Indictinents Act. 


Argent iůda.— The Official Bulletin“ of Aug. 31 publishes a 
decree authorising the Ministry of War in Buenos Ayres to obtain 
in Europe the machinery, apparatus and material for electric light- 
ing and power installations in connection with the construction of 
new barracks. 

In a dispatch from the British Consul at Buenos Ayres it is 
pointed out that the tramway companies in that city were originally 
British, but that the German interest is now predominant over four 
of the undertakings, including the oldest and best. These four com- 
panies own about half the tramway mileage of the city. Outside 
Buenos Ayres the German element does not appear to have yet got 
a hold of the tramway business. The tramway routes are all being 
gradually converted to electric lines, and large sums arc being spent 
on this work. 


Armagh.—The Council have decided to take steps to obtain a 
provisional electric lighting order and to ercct electricity works. 


Aston Arbitration Award.—The arbitrator (Mr. Robert Green, 
of Pritchard, Green & Co.) has issued his award in connection with 
the purchase by the Council of the local tramways of the City of 
Birmingham Tramways Co. The amount awarded is £26,045, with 
interest at 4 per cent. por annum from Jan. 1, 1904, the Council 
taking the profits of the undertaking as from that date. 


r.—The accounts of the electricity department for the year 
ended May 15 show capital expenditure £87,525, an increase of 


£4,015 on the year. 

Revenue amounted to £11,257. 18s. 7d., an increase of £647. 7s. 8d. 
Expenditure was £5,807. 19s. 5d., decrease £76. 2s. 8d. Interest and 
sinking fund absorbed £4,822. 4s. 2d., leaving gross profit £627. 15s., 
increase £326,19s.11d. Works cost was 1 030d. per unit, against 1:117d. 
in 1903, the total costs being 1:329d. and 1:375d. respectively. The 
number of units sold was 1,047,781, including 277,601 for private lighting, 
430,864 for public lighting, 15,159 for power and 324,157 for traction. 
The maximum load was 528kw. Motors equivalent to 64-8 R. p. were 
connected to the mains. 


Barking.—In reply to the Council's inquiry as to how the deficit 
in the electricity undertaking (the subject of the recently-remitted 
surcharge of £2,223) should be dealt with, the Local Government 
Board state that they have no power to sanction the raising of the 
amount by rate or loan. 

The electrical engineer (Mr. A. H. Seabrook) has reported t» the 
Council that the output of the electricitry works from April to August 
inclusive exceeded that of the corresponding period of last year by 41 per 
cent. The revenue of the light railways was increasing and the loss upon 
them decreasing. 

The Council has authorised the preparation of an estimate of cost, &c., 
e extensions, with a view to obtaining a light railway extension 
order. 

It has been provisionally agreed that for the next three years Ilford 
Council shall pay, in respect of the privilege of running their tramcars 
over the Barking lines, such rent as would pay interest and repay ia 
21 years the capital spent on track construction and equipment, current 
to be taken from Barking Council at 14d. per unit, Ilford to pay Barking 
a small proportion of any profits earned by their cars on the Barking 
lines, and Barking to make good any loss in the same proportion. 


Barrow-in-Furness.—Owing to the increasing demand for elec- 
tricity for lighting and power the Electricity committee are 
considering a recommendation of the borough electrical engineer 
(Mr. H. R. Burnett) to put down additional generating plant. 


Bath.—Bath Electric Tramways (Ltd.) are considering the ques- 
tion of introducing motor vchicles on certain of their routes. 


Beckenham.— The Crystal Palace District Electric Supply Co. 
have sent in their formal claim, amounting to £7,897. 12s. for the 
purchase by the Council of so much of the company's undertaking 
as lies within the area of the Beckenham Council. The electrical 
engineer (Mr. A. J. Hedgecock) has been instructed to report upon 
the claim. 

Belfast.—' The Tramways committee have decided that it shall be 
a condition in the specification for the new tramways that all goods 
shall be of British manufacture. 


Bermondsey (Gondon).—The Electricity committee reported on 
Tuesday to the Council that the laying of the cables through the 
Surrey and Lavender docks had been completed. The material 
difficulties encountered in crossing the locks with the feeder cables 
were increased by the attitude of the Dock Company's engineer, the 
result being that the contract price with the British Insulated & 
Helsby Cables was increased from £670. Os. 10d. to £2,644. 8s. 6d. 

The committee further reported that the whole of the public 
lighting of Rotherhithe had been completed. 

The report was adopted. 


Bexhill.—The expenditure of the clectricity supply department 
for the ensuing half-year is estimated at £4,289 and the receipts at 


£4,109. 
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Birmingham.—The new Corporation tramways bill will seek 
authority for the expenditure of £1,000,000. This includes the cost 
of the proposed [Iarborne tramways. 


Bournemouth.— The Corporation’s clectric tramways are shortly 
to be extended to Christchurch. 


Bury.—The General Purposes committee recommend the exten- 
sion of the Corporation's electric tramways to the borough boundary 
on the Bolton-road, Limefield and Jericho routes, to meet the pro- 
jected extension of the Bolton tramways, which in turn connect 
with the Liverpool system. 


China.—In a report upon the foreign trade of China for 1903, 
Mr. J. W. Jamieson, II. M. Commercial Attaché at Peking, states 
that the value of imports of electrical materials and fittings was 
£51,385. No figures are available for previous years. 


Chorley. —The Council have resolved to transfer their provisional 
electric lighting order to Mr. O. Hansom on payment of £384 and 
half the cost of preparing the formal transfer. 


Customs Decisions.— By recent decisions of the Department of 
Trade and Customs of the Australian Commonwealth, the duty on 
electro-medical batteries has been fixed as for“ electrical machinery 
and appliances at 124 per cent. ad val. Rheostats not an integral 
part of electrical appliances or machines are admitted as ''elec- 
trical materials," free of duty. Pipe fittings, or tubing, or conduit, 
in cast iron or malleable cast steel, whether plain, screwed, insu- 
lated or uninsulated, up to 2in. internal diameter, is classed as 
“electrical machinery and appliances,“ and bears a duty of 124 per 
cent. ad val. 


Dartford.—The Board of Trade have refused to grant the 
District Council an electric lighting licence for supply of current to 
Wilmington. 


Devonport.— The Electric Power coinmittee have agreed to lay 
mains to supply current to Stoke High School, the Royal British 
Fema'e Orphan Asylum and other customers in their vicinity. 
With regard to the proposed additions to the generating plant at 
Stonehouse electricity works (at an estimated cost of between £7,000 
and £10,000), the deputation who have recently inspected various 
steam engines and turbines at the makers’ works have reported 
against the adoption of turbines. 


Dover.—The minutes of tne Electricity committee on Tuesday 
referred to the report prepared by the electrical engineer (Mr. L W. 
Woodman) on the wiring of premises on the hire-purchase system. 

Alternative schemes were submitted under which the Corporation would 
get one or more electrical contractors to wire premises at a fixed price per 
light, and select standard types of fittings to be included in the wiring 
schedule. Alternative prices were given for wiring, also estimates of 
quarterly payments extending over three, five or 10 years, and instalment 
system for larger properties. A copy of the report has been forwarded to 
the Local Government Board, and a canvass is to be made of householders. 


Dublin.— The discussion of electric lighting matters occupied the 
attcntion of members of the Corporation on Monday. 

The chairman of the Lighting committee (Mr. Inwrx) moved the sus- 
pension of the standing orders to allow of the consideration of a report 
recommending application for sanction to a supplemental loan of £1,000 
for the supply of electrical energy to the old electric lighting area. He 
said it would be seen from the report that Mr. Ruddle's statements had 
been borne out by what was contained in the reports issued by Mr. Ham- 
mond. "There was another report which would come up for consideration 
at the first meeting in November which contained much contentious 
matter, and he suggested that any discussion as to Mr. Hammond's posi- 
tion be postponed. A Local Government Board inquiry was to be held 
on the 18th inst., and the committee did not desire any squabble as to the 
merits or demerits of Mr. Hammond, until they obtained their loan of 
£21,000, to which they were already committed. 

The motion for the suspension of the standing orders having been car- 
ried, Mr. Irwin moved the adoption of the report. The work they pro- 
posed to do was of a very urgent character. Mr. Hammond had undertaken 
to increase the carrying capacity of the old single-phase lines by 50 per 
cent. Nothing had, however, yet been done as to the area as a whole. 
At present they wished only to make provision for getting over their difti- 
culties for the coming winter. The question of completely overhauling 
the old area must, however, be faced very soon. All the mains in the old 
area were overloaded, and the three-phase mains which it was proposed 
in the report to lay were urgently required. 

Ald. REren said he thought the present report should be approved on 
the understanding that Mr. Ruddle confined himself strictly to carrying 
out what was absolutely necessary for the purpose of continuing the 
winter supply of electricity. 

Ald. InELANJD said it was absolutely necessary the work should be 
carried out. With regard to electric lighting matters generally, one of t xo 
things must happen—they must either carry out Mr. Hammond's pro- 
Sohala or those of Mr. Ruddle. According to Mr. Ruddle an expenditure 
of about £25,000 would be necessary before the electric lighting of the 
city would be in proper order. 

Mr. HanniNGTON said that the work it was now proposed to do was 
portion of the work which, in his opinion, Mr. Hammond was entitled to 
carry out. By proceeding as at present proposed, the Council might»be 
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landed in a lose, whereas no harm could be done by postponing the 
passage of the report fora month. To do that work in the absence of 
their consulting engineer, without submitting it to him or asking his 
advice, was the worst way of smoothing over difficulties. The consulting 
engineer had his agreement with them to carry out the scheme and any 
works dependent on it. He was quite ccrtuin Mr. Hammond was clever 
enough to be able to see his advantage. It was entirely wrong for the 
Council to pronounce on the matter at such short notice. : 

Ald. CoLE considered it would be better to postpone the matter for the 
opinion of Mr. Hammond. 

In reply, Mr. Inwix said the committee had no desire to condemn one 
of their engineers and uphold the other. Mr. Hammond made certain 
proposals which he admitted were of a tentative nature, and merely to 
tide them over the present winter. Mr. Ruddle said he did not consider 
Mr. Hammond's plan the best one under the circumstances, but some- 
thing must be done if they were going to maintain the lighting of the 
city and escape penalties. The committee, having considered both 
reports carefully, were of opinion that Mr. Hammond's suggestion should 
be carried out. In Mr. Hammond's words, this suggestion was :—‘ As 
regards the carrying out of the work, I recommend that the new cable 
be ordered from the British Insulated & Helsby Cables under their 
contract, but that the laying should be carried out by the mains staff." 
The committee's recommendation was that they be empowered to forth- 
with carry out under the directions of the city electrical engineer the 
whole cr ‘such portions of the work as was proposed by Mr. Hammond, 
without having to employ any more expensive clerks of works, and that 
they be authorised to apply t» the Local Government Board for the loan 
set forth in Mr. Hammond's report. The question of whether Mr. 
Hammond was entitled to 5 or 50 per cent. on the job was one that 
the committee did not consider. If he was entitled to a percentage 
he would get it. They could not in October or November start a large 
system of opening streets that would upset the publie before Christmas. 
By the original scheme, for which Mr. Hammond was responsible, it was 
declared that for £254,500 he would carry out certain works, and deal 
with the old area. He would, he said, utilise the present site and system 
of mains, increasing the carrying capacity of the mains by 50 per cent. 
He had not done so, and the scheme had cost over £300,000. The ques- 
tion of the old area had drifted on, involving further expense, and nothing 
had been done to deal drastically with it. 

The report was adopted by 42 votes to 14. 

Subsequently Mr. Irwin moved the adoption of a report of the Public 
Health committee, which stated that, previous to the termination of Mr. 
Hammond's period of supervision, he had, in conjunction with the chair- 
man of the Lighting committee, the secretary and the city electrical 
engineer, and in accordance with the arrangement made at the time of 
the provisional appointment of the electrical staff, considered their 
position at the close of their temporary engagement, and fixed their 
positions and rate of remuncration, the appointments to be subject to a 
month's notice. After a brief discussion this report wai referred back 
to the Lighting committee. 


An inquiry will be held on the 18th inst. into the application of the 
Corporation for permission to borrow, among other sums, £21,000 
for electric lighting extensions. 


Dumbarton (County). The Caledonian Water Power Electricity 
Co. have asked the County Council for 50 years’ wayleave for 
their cables. A sub-committee on Monday reported unfavourably, 
taking exception to the length of the term, and were instructed by 
the Council to continue negotiations. 

The County Council themselves propose to apply for electric 
lighting and tramway orders, but the Road board advised the 
Council not to apply for lighting orders at present, and are also of 
opinion that there is no demand for tramways, except, perhaps, 
between Clydebank, Duntocher and Dumbarton, and between Dum- 
barton and Balloch. 

The report was adopted. 


Dundee.—The question of making provision for stand-by supply 
in the case of consumers having independent generating plant has 
been reported upon by the city electrical engineer (Mr. H. Richard- 
son) who advises the Corporation to 

Have a clause included in a Corporation order to the effect that no 
person should be entitled to demand or to continue to receive from the 
Corporation a supply of electric energy to premises having a separate 
supply unless they had previously agreed to pay to the Corporation such 
& minimum annual sum as would give the Corporation a reasonable 
return on the capital expenditure and other standing charges incurred by 
the Corporation to meet the possible maximum demands of such persons. 
As regarded minimum charges, Mr. Richardson finds that a charge of £7 
per kilowatt per annum was the general one. 

The Tramway committee on Tuesday had before them a report 
by Mr. Richardson on recent breakdowns in the supply of current 
and it was decided, on Mr. Richardson’s recommendation, to dis- 
card copper strip and to substitute modern cables at an estimated 
cost of about £3,000. 

Dunfermline.— The Fife Electric Power Co. expect to be able to 
give supply of electric current by the end of November. 

Dungannon.—The Council have applied for an extension of 
12 months in which to comply with the terms of their provisional 
electric lighting order, 1901. 

. Durham.—4A conference has been held here to consider the 
advisability of promoting an electric power scheme by the County 
Council, or jointly with other local authorities in the county. 
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Mr. JosepH Bruce, who presided over a good attendance, said the 
county had been invaded by companies to the extent of one-fifth of the 
area. They had captured about one-third of the rateable value and 
nearly one-half of the population, but there yet remained a large field for 
the development of a public scheme. 

Mr. Joseren Horper, who organised the conference, said it was pro- 
posed to draw up a plan of municipal campaign in order to secure for the 
common service of the county the great advantages of electricity supply. 

A resolution was adopted urging local bodies to withhold their support 
from private promoters pending the development of a public scheme. 


Edmonton.—Four offers have been received by the District 
Council for the transfer of the Edmonton Provisional Order, 1902, 
and for the supply of electricity in the district. On the considera- 
tion of these tenders a section of the members will endeavour to get 
the Council to commit itself to a municipal scheme. 


Electricity in Mining. — At the meeting of the Dunderland Iron 
Ore Co. the chairman (Sir David Dale, Bart.) stated that the power 
station building was completed. The boilers were erected and the 
erection of the engines and generators was rapidly proceeding. All 
the engines and generators were on the site. The station had a 
capacity of 3,500kw. All motors, &c., on order (to the number of 
84) had been delivered and erection was proceeding. They were 
engaged in fitting up a temporary electric lighting station, so that 
they would be able to push the erection of machinery, &c., during 
the coming dark months. The overhead cables would be carried 
on poles. At Guldsmedvik they had commenced operations on 
the briquetting plant. The foundations for the power house were 
completed, as were also the engine and boiler foundations. Erec- 
tion of the boilers, engines and generators would be commenced at 
once, as they were all on the site. The capacity of this plant would 
be 1,575kw. 


Eilon (Scotland) —The advisability of erecting electricity works 
wil be a “plank” at the approaching municipal elections. The 
local gas company have presented their works to the Council, but 
as it will cost £1,000 to put these works in order and make a neces- 
sary extension of the mains to Auchter-Ellon, the alternative of 
establishing electricity supply is under consideration. Dollar elec- 
tricity undertaking is the model upon which it is proposed to work, 
and a small gas-driven plant, with overhead wires, will probably be 
put down. The initial cost is estimated at £3,000, the annual total 
cost at £291 and the net annual profit at £49. 


Exeter.— Mr. H. D. Munro (city electrical engineer) reports that 
interruptions in the supply of electricity to some consumers occurred 
on Sept. 10 and 16 asa result of excavations by the telephone and gas 
companies and the water department. Mr. Munro intends to guard 
to some extent against similar troubles in future by duplicating the 
cables in the main streets where possible. 


Exhibitions —We would remind our readers that an interesting 
exhibition opens on Monday at the Baths, Pitfield-street, Hoxton, 
London, N., under the auspices of Shoreditch (London) Borough 
Council. The exhibition will be opened by the mayor, Mr. H. B. 
Bird, J. P., at 4 p.m. Mr. C. Newton Russell, the borough electrical 
engineer, has, we understand, received an excellent response to his 
invitations, and the exhibition promises to be of more than usual 
extent and importance, due mainly to the fact that the opportunities 
for the application of electricity to industrial purposes in the Shore- 
ditch district are more numerous than in most of the London areas. 

An exhibition of electrical plant, promoted by the Corporation 
with a view to stimulating the demands for electric energy for light- 
ing and motive power, was opened at Ilkeston on Monday by the 
mayor (Ald. C. Maltby). 

Lord Armstong opened, at St. Ann's Parish Hall, Newcastle-on- 
Tyne, on Monday, an industrial exhibition, which included exhibits 
of electrical plant and apparatus. 


Felixatowe.—4At a special meeting of the Council last week the 
Lighting committee recommended the sealing of an agreement for 
the purchase of the Suffolk Electricity Supply Co.’s Felixstowe 
undertaking and the working of the same by the company for a 
term of years, without prejudice to the Council’s rights in respect 
of certain undisclosed covenants, and providing that the company 
indemnify the Council in respect of any adverse consequences 
resulting therefrom. The proposal was adopted. 


Fenton.—The Council will apply for an extension of time to 
carry out the terms of their provisional electric lighting order, 1899. 
Electricity in bulk is to be taken from the North-Western Electricity 
& Power Gas Co. 


Frome.—The Council have asked the Prudential Assurance Co. 
to loan them £15,000 at 4 per cent, for electricity supply extensions. 


Halifax.—The borough electrical engineer (Mr. W. M. Rogerson) 
was recently offered by a London company an important appoint- 
ment at £700 per annum, and in order to induce him to remain at 
Halifax the Electricity committee recommend that the salary of 
Mr. Rogerson be advanced from £400 to £500 per annum en Jan. 1 
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next, with further advances of £50 per annum on Jan. 1, 1906, and 
Jan. 1, 1907, subject to Mr. Rogerson entering into an agreement to 
remain in the service of the Corporation for three vears from 
Jan. 1, 1905. 

Hammersmith (London).—On Wednesday it was reported that 
there are 1,502 consumers on the electricity department's books. 


Inquest.—At Formby on Saturday last an inquest was held on 
the body of a reservist named Nolan, who was killed on the previous 
day at Hall-road, near Formby, on the Liverpool-Southport section 
of the L. & Y. Railway. 

A lad named Harwood gave evidence that he saw Nolan on the live rail 
of the electric railway. He and another lad did all they could to try and 
prevent trains from coming up. There was a stone wall (6ft. high) and 
& gate, over which Nolan had to climb to reach the railway. The spot 
where Nolan climbed was a long way off the point which would be used 
by passengers in the ordinary way. Deceased had been told not to go on 
theline. When he and his companion first saw Nolan he was kicking 
and writhing and shouting out. A baggage car came from Liverpool, and 
witness managed to stop the car within 39yds. The men on this car took 
deceased off the live rail. Artificial respiration was resorted to, but with- 
out avail. 

Dr. F. Carter said when he was called death had ensued. There was a 
burn on deceased, and the cause of death was shock and heart failure, due 
to electric shock. 

A verdict to this effect was returned. 

Islington (London).—The Council have approved a recommenda- 
tion of the Lighting committee to substitute combined feeder pillars 
and are lamp columns in certain thoroughfares. 12 of these 
combined pillars are to be supplied by the British Insulated & 
Helsby Cables (Ltd.) at £77. 5s. each; total £927. The committee 
also recommend extensions to mains at an estimated cost of £200. 

The Finance committee recommend that £30,000 now required 
for electricity supply extensions and other purposes be raised by 
means of small short-term mortgages. The idea is that a good 
portion of the loan will be taken up locally. 


Italy.--The Italian Ministry of Posts and Telegraphs have 
received legislative authority to establish telephonic communication 
between Brescia and Bergamo, Lecco and Bergamo, Cremona and 
Piacenza, Genoa, Pisa and Leghorn; Naples, Foggia and Barletta; 
Naples, Reggio, Calabria and Messina, 

The municipal authorities of Rome propose to build an electric 
railway between the city of Rome and Civita Castellana. 

The Venetian municipal authorities have decided to purchase a 
number of electric launches for use on the city’s canals. 

The Adriatic Railway Co. has under consideration the building of 
an electric route from Chiasso to Como and Chiavenna. 


Kent and Sussex Tramway Project.—A bill will be introduced 
next session to authorise the construction of electric, tramways 
between Ramsgate, Dover, Folkestone, Littlestone and Hastings. 


King’s Norton.—4A provisional order is to be applied for by the 
Council to authorise the construction of an additional tramway route. 


Lancaster.— Mr. James Heald, electrical engineer, has acceded 
to the unanimous request of the members of the Council to accept 
the mayoralty for the ensuing year. Mr Heald is chairman of the 
Electricity committee and holds other important local appointments. 


Leeds.— The Corporation will apply for a provisional order to 
authorise the construction of two new tramway routes. 

Leigh (Lancs.).—The Council have deeided to proceed with 
extensions at the electricity works without waiting for formal 
sanction to a loan. 

Leith.—The sub-committee who recently inspected certain elec. 
tric tramways in England and Scotland recommend the overhead 
electric system as most suitable for the Leith tramways on the 
ground of economy, and for the further reason that the conduit and 
surface-contact systems increase the liability of horses to slip. 

A sub-committee has been charged with the work of re-construct- 
ing and equipping the tramways as far as possible by the town’s 
department. The scheine is being carried out by Mr. Rutherford, 
burgh electrical engineer, Mr. l'indlay, burgh surveyor, with Mr. 
More, C.E., as consulting engineer. 


Light Railways.—The Board of Trade have confirmed the 
Tickhill and the Brackenhill Light Railway (Extension of Time) 
Orders. 

Liverpool.—It has becn decided to promote a bill to authorise 
the construction by the Corporation of additional tramways in 

ootle and Liverpool. 

London County OCounci!.—At Tuesday's meeting (the first after 
the recess) the Finance committee reported that the estimate of 
further sums required for tramway purposes to Dec. 31 next was 
£153,000. This estimate was approved of. 

Mr. CoLurNs said a great number of motor omnibuses were being placed 
on the roads, and he thought they should seriously consider whether it 
would not be wise to stop the expenditure on tramways. 

Mr. A. BAKER said they did not look upon motor 'buses as serious rivals. 
The Council could generate their electricity and work so much cheaper 
than the buses. 


London, Camberwell and Dulwich Tramways.—The Highways com- 
mittee submitted an estimate of £6,600 for the purchase of the above 
tramways.— Agreed. 

Mr. Baker said the Highways committee had visited Bermondsey and 
Rotherhithe with reference to the electrification of the tramways. They 
found the roads very narrow. The matter under consideration. 

The late South London Tramways Co.'s Undertaking.— The Highways 
committee reported that no definite conclusion had been come to as to 
the system of electric traction to be adopted on the lines formerly belong- 
ing to the South London Tramways Co, but in view of the fact that 
whether an underground or an overhead system of traction be adopted, 
plant, machinery, car sheds, &c., would have to be provided, they recom- 
mend that the Council should purchase certain freehold interests at a 
cost of £1,825. 

Free Fares for School Children.—A debate took placa on a motion of 
Mr. Sanders to give free rides to school parties attending the Council’s 
parks and other institutions for educational purposes, but the motion was 
withdrawn on the understanding that the matter would come before the 
Education committee. 

Reduced Fares for Clerks, &c.--A motion by Dr. Cooper to the effect 
that the committee consider the question of granting workmen’s fares for 
clerks and women travelling on the Council’s cars before 9 a.m. was 
defeated, Mr. Allen Baker stating that, in the existing state of the tram- 
way business, further facilities for workmen were impossible. 

Linking up the Tramways.—]1t was referred to the Highways committee 
to report upon a scheme to be brought before Parliament next session for 
joining up the Council's tramways at Blackfriars and Westminster 
Bridges by means of tramways over the bridges and along the Victoria 
Embankment. 


Lowestoft.- -An inquiry was held here on Wednesday into the 
application of the Council for power to borrow £23,600 for acquiring 


‘property for extensions to the electricity station 


Maidstone —The Council have decided to apply for a light rail- 
way order to construct two additional electric trainway routes, and 
the consulting engineer (Mr. Stephen Sellon) has been instrneted to 
prepare specification and estimates. 


Manchester.—On Wednesday the Corporation authorised the 
construction of tramways on certain roads in the areas of the 
Bucklow Rural and Cheadle and Gatley Urban District Councils. 

On the presentation of the minutes of the Electricity committee, 
the deputy chairman (Mr. Hesketh) protested against the assump- 
tion that the fire at St. Chrysostom’s church on the previous 
Saturday night was in any way due to a defect in the electric 
installation. 

It had been suggested (said Mr. Hesketh) that the fire was caused by 
the fusing of electric wires, but the suggestion was not true. Wiring instal- 
lations were always inspected by competent men before supply was given, 
and that was done in the case of the church. The installation was 
examined on Saturday, and was found to be in perfect condition. The 
current was switched off at seven o'clock, and the fire broke out at 20 
minutes past 11. Under those circumstances he felt certain the fire could 
not have been caused by any defect in the installation. 


Melrose (Scotland).— The Council have made arrangements with 
the Electric Supply Corpn. for lighting the principalstreets electrically. 


Municipal Telephony.—On Wednesday an inquiry was held at 
Swansea into the application of the Corporation for sanction to 
borrow £2,000 for telephone extensions. 

The town clerk (Mr. J. Thomas) appeared in support of the application 
and Mr. Denman Benson opposed on behalf of some local firms. 

Mr. THOMAS explained that the Corporation had expended £19,158.19a.4d., 
leaving £1,447. Os. Sd. unexpended. There were 176 further applications 
for connections, and it was with regard to these that the £2,000 was 
required. 

The consulting engineer (Mr. A. R. Bexxert) said the total length 
of junction lines erected was 13} miles, leaving 184 miles still to do, the 
estimated cost of which was £1,009. Against that they had, with plant 
unused, £2,230. 16s. 6d. Within the borough, instead of the 750 lines 
originally contemplated, 1,006 were now working. Deducting the capital 
still unexpended and the value of the material in hand, it was found that 
the 1,006 lines had cost £15,769. 3s. 7d. (£15. 14s, 6d. each), and, inclad- 
ing cost of building the exchange and offices, which was not in the original 
estimate, the line cost came to £18. Os. 2d. When the junction lines 
were completed individual subscribers would have to be joined up, and 
then extra money would be required. But at the same time revenue 
would be increasing. 

Mr. Benson submitted that a number of subscribers had only agreed to 
join on the undertaking that there should be inter-communication, and 
that a large portion of the revenue would, consequently, be irrecoverable. 

Mr. BENNETT eaid that at present only 22 subscribers held out. 

The borough accountant (Mr. Horton) said the revenue was nearly 
£4,000. 

The inquiry was then concluded. 

The municipal telephone exchange system of the Hull Corpora- 
tion has been connected with the trunk telephone service of the 
country as from 3rd inst. 


Bournemouth Corporation decided on Wednesday to apply to the 
Postmaster-General for a licence to establish a municipal telephone 
service. 

Natal.—In a report from Natal of the imports from France, 
Germany and the United States for the first half-year of 1904, elec- 
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trical machinery stands for £20,000, of which Germany supplied 
£10,000, United States £9,000 and France £1,000. Electrical fittings 
stand for £4,000, of which Germany supplied £3,000 and the U.S. 
£1,000. 

Newcastle-on-Tyne.—The estimates of the income and expen- 
diture of the Tramways committee for the year ending March, 1905, 
were again presented to the City Council on Friday last. 

The committee recommended that last year's surplus should form the 
nucleus of a depreciation fund. It was hoped by a thorough revision 
of the whole system to considerably augment the renewal fund yea: by 
year. There appeared to have been no previous provision made for depre- 
ciation, as required by a section of the Newcastle-upon-Tyne Tramways 
and Improvement Act, 1899. 

The Chairman (Ald. Baxter ELLIs) said that considerable delay had 
occurred owing to the resignation of the chairman of the committee (Mr. 
Cail) which took place at the time when the estimates were under dis- 
cussion. Several mistakes were found, and a special committee was 
appointed to go into the matter. They decided not to send the estimates 
in the usual way to the Finance committee until the actual result of last 
year’s working had been ascertained. The estimates included a total 
estimated income for 1904-5 of £209,700, less £3,300 reduction in con- 
nection with workmen's fares, or £206,400. The estimated expenditure 
was £189,125, leaving a gross profit of £67,275. Interest and 
redemption required £64,734, leaving an estimated balance of £2,541. 
The committee had agreed that this should form the nucleus of a depre- 
ciation fund. He admitted sorrowfully that that was a small and a 
very unsatisfactory amount to commence with to lay on one side for that 
purpose. The estimated total expenditure (£139,125) was, in the opinion 
of the committee, far too high, and the committee had determined that 
the amount should and must be reduced. A special reorganisation com- 
mittee had been appointed. They had already had two meetings, with 
the result that the staff had been reduced and a saving to the extent of 
over £3,000 per year effected. They had every expectation that that 
amount might be increased at least four-fold. They had decided to retain 
only a sufficient staff to do their own repairs in their own car sheds. When 
there was not sufficient employment for those men they were to be 
employed upon building new cars to the extent required. ey had also 
appointed a special committee to go into the question of fares, fare 
stages and other matters, to see how it was possible to increase 
their income. That was absolutely necessary. He thought the small 
balance last year was due to the enormous expenditure in maintenance, 
This expenditure amounted to £28,099, whilst the amount for the 
previous year was only £13,608. Another cause was the large amount 
for interest and redemption, being £64,734 this year, against £51,534 
last year. That increase was a distinct proof that their system had been 
seriously over-capitalised. In 1903 they paid £23,414. 5s. 6d. for interest, 
and £19,445. 11s. 1d. for redemption, making £42,859. 16s. 7d. In 1904 
they paid £28,896. 9s. 4d. for interest, and £22,638. 3s. 8d. for redemption, 
making £51,584. 4s. They had had to pay back to the Finance committee 
£21,278. Os. 11d. for interest and redemption during construction. 
That enormous increase in maintenance was never provided for in 
their estimates. They spent £4,500 in purchasing anchors to anchor 
down their lines. He had failed to trace any order either of the 
committee or the Council for those. As they all knew, a standing 
order of the Council was that no committee should spend £100 or 
more not provided in their estimates without the sanction of the 
Council. Strange to say, at the same time that that was done, the work 
of track maintenance, which had been laid down chiefly by Mr. Edge 
and Mr. Laws, was transferred from the city engineer to the tramways 
department, and since then the work had been done by that department. 
They knew nothing of that. The committee had now decided to hand 
back the work to the city engineer, feeling that the department having 
the responsibility of laying down the track should have the responsibility 
of maintaining it. Of course, Mr. Edge would have to do that work for the 
Tramways committee, and he would have tosend in his estimates every year. 
They had also found that there had not been one single farthing paid for 
rent to the Estate and Property committee for the land for the car sheds, 
&c., up to the present time. A satisfactory arrangement had been arrived 
at, and the whole back rent had been paid. They had also provided for 
that portion of rent coming against them during the present year. They 
had also never paid anything towards auditors’ fees from the commence- 
ment until a few weeks ago. Those were now paid. They made pro- 
vision to the extent of £3,105 in their estimates for income tax, but they 
did not understand that matter. He always understood that income was 
paid upon the amount of money made. If that were the case, it seemed 
& serious item to debit £3,105 to meet that demand. With respect to 
depreciation, it would, he thought, be urged that they ought to provide 
something like £24,700 for that purpose. The question to determine was 
how and when was that to be done. Were they to begin doing that before 
the system was complete and in full working order? If it had to be done, 
it could only be done by levying a rate of 2d. in the £. That was 
all they had the power under the Act of Parliament to levy. That 
would only raise a little over £11,000. The balance could be raised by 
increasing the fares, but it could also be done by reducing their working 
expenses, so that their rev nue should as nearly as possible meet their 
expenditure. That was the Council’s first attempt at municipalisation. 
The tramway system was born of the people, in the best interests of the 
people, and he could not believe that those who had done so much to 
bring the system into existence would do anything to destroy it. It was 
necessary that the system should be put on a sound commercial basis, and 
the committee asked for the confidence of the Council in their proposals. 

Mr. Carr gave an account of the action of the Tramways committee, 
and showed that the question of depreciation was several times considered 
jn committee. They ought to have a reserve fund in cash to pay for 


renewals of track when needed. Their money was borrowed for 30 years, 
and until the whole of the loan was paid off they could not borrow again. 
The only way to get the money was to build up a reserve. It was 
imperative, indeed, that the track should be made now to pay enough 
to form a reserve fund to keep it in repair. As to electrical 
equipment, the general manager estimated that in eight years they 
would require £119,000 to renew it. As they could not borrow again 
until they had paid off the present loan, they must have money in hard 
cash to renew those depreciations when required. He pointed out how 
they might largely increase their revenue by higher fares, by fewer 
workmen's cars, and by carrying parcels. He denied that anything was 
done without the knowledge of the Council. 

Ultimately it was agreed that the question of depreciation should be 
referred back to the committee for four months, when the committee is 
to bring forward a definite report. 


North London Tramways.— Delegates are to be sent by Bethnal 
Green Council to the conference convened for next month by 
London County Council to discuss the proposed electrification of the 
northern tramways. 


North-South Shields Electric Railway.—South Shields Im- 
provement committee have authorised the sinking of a bore-hole at 
Mile End Old-road in connection with the construction of this 
railway. 

Obituary.—The death recently occurred of Mr. William Digby, 
one of the promoters of the Madras electric tramways scheme, and 
chairman of the original Madras Electric Tramway Co. 

The death is also announced of Mr. Henry C. Payne, Postmaster- 
General of the United States, in his sixty-first year. Mr. Payne 
was connected with several railway, electrical and telegraph com- 
panies, and was appointed Postmaster-General in 1902. 


Oulton Broad.—Some time ago Messrs. Barber and Croft inti- 
mated their intention to apply for a provisional electric lighting 
order. Thereupon a special meeting of the Council was convened to 
authorise a municipal application being made. But the Council, 
not being anxious to proceed, approached Messrs. Barber and Croft, 


‘and suggested that neither party should apply. 


At the meeting of the Council on Wednesday the clerk said an agree- 
ment had been concluded between the parties which provides that for 
five years from Sept. 30 ult. neither the Council nor the firm, without the 
written consent of the other party, should make application for an order 
unless in the meantime some other person or corporation should give 
notice to the Council of their intention to apply or should have made 
application for an order for any part of the district, and if such other 
application should be made the Council will not give its consent nor 
assist such application. 

Peru.—The electric tramway between Lima and Chorrillos is now 
open for traffic, and the work on the electric line between Lima and 
Callao is far advanced. 


Phenix Fire Office Rules.—The 84th edition of these rules (first 
issued in February, 1882) have just been issued. 


Pontypridd.— At their meeting on Tuesday the Council decided 
to agree to pay the reduced price of £5,500 asked by the Bricish 
Electric Traction Co. for the tramway between Pontypridd and 
Hafod. Sir Colin Scott Moncrieff, who has been appointed arbi- 
trator in this matter, will not now be required to officiate. The 
Council propose to reconstruct the line for electric traction. 


Poplar (London).—The Electricity committee have decided that 
in future all contractors doing work for the department must pay 
their carmen a minimum wage of 5s. per day. 


Provisional Order Revocation.—The Board of Trade have 
revoked the Handsworth (Yorks.) Electric Lighting Order, 1901. 


Pudsey.—An agreement has been entered into between the 
Corporation and the Yorkshire Electric Power Co. for a supply of 
electricity in bulk for 15 years at a price not to exceed 1:8d. per 
unit for three years, the current to be transformed into continuous 
current and delivered at some place selected by the Corporation in 
the centre of the town." At the end of 10 years the Council may 
ask for a revision of charges, but the company cannot make an 
increased charge. The company guarantee supply of electricity in 
January next, and the Council have undertaken that they will be 
ready to take it by the end of April. 


Ravensthorpe.—The Council, who have entered into an agree- 
ment with the Yorkshire Electric Power Co. for the supply of elec- 
tricity in bulk, have decided to apply for a provisional electric 
lighting order. 

Reciprocating Engines v. Turbines.—At the meeting of the 
Metropolitan Asylums Board on Saturday, the Training Ship com- 
mittee recommended the use of steam engines for the electric genc- 
rating plant for the new ship instead of steam turbines, as originally 
intended. 

The report stated that the naval architects had informed the committee 
that, having lately fitted two new steamers, in one of which the electric 
lighting plant consisted of two sets of reciprocating engines and dynamos, 
and in the other of two sets of turbine dynamos, they were now better able 
to give a definite opinion on the relative merits of the two systems. They 
found the results were not favourable to turbines, as, although they 
were free from vibration, they were not silent. The high speed at which 
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they were driven caused a disagreeable sound, which could be heard some 
distance away. Reciprocating engines worked very well, being free from 
both vibration and noise, and, therefore, they strongly urged the adoption 
of reciprocating engines for the new ship. The captain-superiutendent 
had also visited the two new ships, and as his report was entirely in 
favour of reciprocating engines, the committee authorised the adoption of 
that type of engine, and had given the necessary directions to Messrs. 
Vickers, Sons & Maxim, with whom the order for the plant had been placed. 

The report was adopted. - 

Rio de Janeiro.—There have been many rumours of late con- 
cerning electrical development in Rio de Janeiro, and we may call 
attention to a report by Mr. Vice-Consul Rhind on the trade of the 
Rio de Janeiro district for 1903, which has just been published 
(price 34d. post free). There is much in the report that will interest 
manufacturing firms in all branches of industry. 

Flectric traction is now employed on all the more important 
sections of the Rio tramways, and recently a concession was granted 
for the construction and working of a subterranean electric railway 
between Rio and Nictheroy, on the opposite side of Rio Bay. A 
concession has also been recently granted for a railway line on the 
same electric system between Rio and Petropolis. 


Ripon.—The Council have obtained an extension until March 31 
to carry out the terms of their electric lighting order, 1901. 


Royal Parks Lighting.—In connection with the scheme for the 
electric lighting of St. James’ Park, Green Park, &c., a sub-station 
has been constructed in the Green Park by the Charing Cross & 
Strand Electricity Supply Corpn. 


Rotherhe m.—On Wednesday the heads of an agreement with 
Sheftield Corporation for through tramway traffic between Sheffield 
and Rotherham were approved. 


Russian Railway Enterprise.—It is stated that a project is on 
foot to construct a funicular railway, 93 versts (about 16 miles) in 
length, to be worked by electricity, on the line which connects 
European Russia with Trans-Caucasia. This is intended to supersede 
& mountainous section of the existing Kars line, and will, if con- 
structed, be the first funicular railway in Russia. 


Southampton.— The auditors (Messrs. Cash, Stone & Co.) 
appointed by the Corporation to audit the accounts have presented 
their report, which says— 

That both in the tramway and electric light undertakings reserve and 
renewal funds are absolutely necessary, as in both cases the auditors 
believe substantial sums will have to be expended on large renewals long 
before the statutory sinking fund will have provided for the amount of 
the original expenditure. The sum standing to credit of tramway depre. 
ciation and renewal fund is £7,289. 3s. 5d., and this is considered quite 
inadequate, and the Corporation are advised that no further sum in aid 
of rates should be appropriated until a sufficient sum has been placed to 
renewal fund to provide for all reasonable renewal expenditure which is 
likely to be required in the next four or five years The amount of the 
electric light depreciation and renewal fund is £1,410. 0s. 8d., and is also 
considered inadequate. The auditors remark, however, a relatively large 
sum in respect of capital expenditure has been, during the last financial 
year, provided from revenue, and that no appropriation in aid of rates has 
been made, so that they hesitate to say that proper provision has not, in 
fact, been made during that year, but they recommend that the renewal 
fund should in this department also be increased 30 as to cover all large 
renewals during the next four or five years. 


Spain.—A concession has been granted to Don Francisco Alfonso 
y Gofie for the construction of an electric tramway in Bilbao. 


Sutton Coldfleld.—On Wednesday the Council authorised the 
erection of additional plant at the generating station at an estimated 
cost of £3,800. 


The Telephone on the Contineat.— Mr. Herbert Laws Webb 
spent the holiday season in visiting the new common battery tele- 
phone systems of Budapest, Moscow, Warsaw and St. Petersburg, 
and found that the Budapest exchange was rebuilt Jast year and 
now occupies one of the finest telephone buildings in Europe. In 
the three great Russian cities the new systems which have been in 
course of construction for the past two years are just now beginning 
operations. In each case complete new plants have been provided. 
comprising the most modern devices in switchboard equipment and 
extensive svstems of underground service. Mr. Webb also visited 
Christiania, Stockholm and Vienna, and everywhere found tele- 
phonic development making steady progress. 


Walthamstow.-— The accounts of the electricity department for 
the year ended March 31 show total capital expended £112,474. 11s., 
an increase of 436, 953. Ts. 6d. on the year. 

The amount sanctioned js £100,653 and the amount borrowed £99,562, 
The annual revenue was £13,171. 16s. 8d., and the total expenditure 
£4,662. 173. After paying interest (£3,003. 8s. 6d.), sinking fund 
(£2,504. 17s. 7d.) and crediting £3,083. 10s. 1d. from last account, the 
balance (£3,000. 13s. 7d.) was applied to local rate. 1,019,326 units were 
generated, 001,404 were supplied to private consumers and 212,747 to 
the publie lamps (4 arcs and 1,281 8 c.p. incandescents). The total 
maximum supply demanded was 600kw. 

The total amount handed over to relief of rates from the commence- 
ment of supply is £6,007, equal to a rate of over 44d. Reductions in 


THE ELECTRICIAN, OCTOBER 7, 1904 


— 


charge for current for both publio and private lighting took place during 
the past year. 

Wednesbury.—Sanction has been received to a loan of £465 for 
the electric lighting of the town hall, municipal offices, &c. 

West Fife.—A company is to be formed for promoting an exten. 
sive tramway scheme for West Fife, including lines from Dunferm- 
line to Lochgelly via Crossgates, Cowdenbeath, and Lumphinnans ; 
(2) from the junction at Lumphinnans to Oakfield, Kelty; and (3) 
from Dunfermline to Inverkeithing via Hospitalfield. The county 
surveyor has bcen instructed to report upon the project. 


Wexfotd.— Efforts are being made to form a company for the 
erection and equipment of electricity works in this town. 


Willesden.— Kensington Conncil have declined to undertake. 
jointly with Willesden, the electric lighting of that portion of 
Harrow-road in which their boundaries are situated. Hammer. 
smith Council has, however, adopted Willesden's similar proposal 
with regard to their part of the road. The Willesden mains are 
being laid in the latter portion for both public and private lighting. 


Wilmslow.—The Council have opened se, iH with the 
Alderley & Wilmslow Electrice Supply (Ltd.) for public electric lighting. 


Woolwich (London).—The question of extending the electric 
lighting mains to Shooter's Hill, Eltham, and Lee Green, was 
discussed at the last meeting of the Council and was referred back. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


Tottenham District Council invite offers (based upon certain 
arrangements, particulars of which are set out in the form of tender) 
for the exercise of the Council's powers under their provisional elec- 
tric lighting order, 1902. Particulars, on and after Oct. 7, from 
the clerk (Mr. E. Crowne). 712, High-road, Tottenham, Middlesex, 
to whom tenders by noon Oct. 21. See also advertisement. 


Sunderland Corporation invite tenders for t wo 800kw. three-phase 
generators (5,500 volts) to couple to existing Belliss engines, and 
two 300kw. synchronous three-phase motors (5,000 volts) to be 
coupled to existing multipolar Silvertown dynamos. Specifications, 
&c., from the borough electrical engineer (Mr. John F. C. Snell. 
Tenders (addressed chairman of Electricity and Lighting committee) 
to the town clerk (Mr. Fras. M. Bowey), Town Hall (Sunderland. 
by noon 28th inst. See also advertisement. 

Ipswich Corporation require tenders for continuous. current 
nicters for the ensuing 12 months. Specifications from the chief 
engineer and manager (Mr. Frank Ayton), Ipswich. Tenders by 
24th inst. Sce also an advertisement. 


Fulham (London) Borough Council invite tenders for the supply 
and erection of a 3,000-volt main generator switchboard. Specifica- 
tions, &c., from the borough electrical and consulting engineer (Mr. 
Arthur J. Fuller). Tenders to the town clerk (Mr. R. M. Prescott. 
Town Hall, Fulham, S.W., by noon Oct. 19. See also advertisment. 

Tamworth Corporation are prepared to consider offers for thc 
construction and maintenance of clectricity works. Particulars from 
the town clerk. See advertisement. 


The directors of the Great Western Railway Co. invite tenders 
for supply of various stores for the year ending Nov. 80, 1905. 
including telegraph instruments, apparatus (insulators, &c.), 1ron- 
work, tools and drysalteries, electric wire and cables, carbons, incan- 
descent lamps, &c., indiarubber goods, wire, ironmongery. ke. 
Samples and patterns may be seen at Swindon up to Oct. 14, and 
specifications, &c., obtained at the stores department, Swindon. 
Tenders to the secretary (Mr. G. K. Mills), Paddington Station. 
London, W., bv Oct. 17. 

The Visitors committee of Cumberland and Westmorland 
Lunatic Asylum, Garlands, Carlisle, invite tenders for two Lan: 
cashire boilers, feed pumps, steam exhaust and water pipes and 
valves; two 50kw. and one 80kw. steam dynamos, and a 9-ton 
travelling crane ; economiser ; underground bitumenised cables and 
boxes; wiring of buildings, switchboards, motors, fans, &c. Spec 
fications from and tenders to Mr. C. W. Allan Hodgson, The Courts. 
Carlisle, by Nov. 1. 

London County Council invite tenders for the work to be done 
(including wiring and fittings) in connection with the electric light- 
ing of the Ranger’s House, Blackheath. Tenders to the Clerk of the 
Council, County Hall, Spring Gardens, London, by noon Oct. II. , 

London County Council also invite tenders for 12 months supply 
of stores, including electric fittings, cables, engineers’ goods, &c. 
Tenders by 24th inst. 

Rochdale Corporation invite tenders for three ejector condensers, 
three electrically-driven circulating pumps and extensions of e 
and water pipes, valves and accessories. Tenders to the town cler 
(Mr. W. H. Hickson) by Oct. 10. 
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Wandsworth (London) Council invite tenders for the installation 
of electric lighting at the Council House, and the provision and 
fixing of an electric fan for the Council Chamber. Tenders at the 
Council House, Wandsworth, S. W., by Oct. 18. 

Tenders are required for six months’ stores, including electric 
lamps and fittings, &c., to Glasgow Parish Council and Lunacy 
District Board. Forms of tender, &e., from 266, George-street, 
Glasgow, until 21st inst. 

Middleton Corporation invite tenders by Oct. 25 for erection of 
dust destructor, Lancashire boilers, superheater and extensions to 
steam piping, &c. 

Manchester Tramways committee invite tenders by 8th inst. for 
380 Canary pine boards. 

Ilford District Council require tenders by 10th inst. for additions 
to tramway offices and stores at Ley-street tramcar sheds. 


The Municipality of Philippopoli, Bulgaria, announce in an adver- 
tisement in another column that the electric lighting and electric 
tramway concession was not adjudicated upon on Aug. 3:16 
last, and that a new adjudication will take place on Oct. 2°15, 
at 10:30 a.m. in the Town Hall, Philippopoli. Offers should be 
submitted in the Bulgarian language and in sealed envelopes, 
Tenderers should supply references (under separate cover) showing 
that the tenderer has already successfully executed a similar foreign 
enterprise, and has deposited at the Banque Nationale Bulgare 
150,000fr. (£6,000) as security. Conditions, &c., in Bulgarian and 
French, may be obtained on payment of 20fr. (16s.) A readjudi- 
cation will take place on the following day (Oct. 3/16) if by 
10:30 a.m. of that day a reduction of 5 per cent. on the price per 
kilowatt hour on the prior offer is made. 


TENDERS REOBIVED AND ACCEPTED. 


With regard to the contract for the system of tramways for 
Lincoln Corporation, we learn that this was sealed on Tuesday 
evening with Messrs. W. Griffiths & Co. for the equipment on the 
„G. B.“ surface-contact system. Messrs. Griffiths will execute the 
permanent-way work, and the G. B.“ Surface Contact Co. will 
undertake the electrical equipment. The amount of this contract 
is about £24,000, and includes the equipment of 3 miles of single 
track and an unusual amount of special work, including two level 
railway crossings. 

Graham, Morton & Co. have received a contract for supply and 
erection of coal-handling plant at Chatham Dockyard in connection 
with the Admiralty’s electric light and power scheme. The con- 
tract stipulates that the men employed shall be British subjects, and 
the materia] used of British manufacture. 

Kingston- on- Thames Council have accepted the following tenders : 

E. Chamberlain, extensions to engine house at electricity works at 
£475 ; W. T. Glover & Co., 4 mile 50-ampere twin house-service cable, 
£93. 19s.; Piggott & Co., pipe work, £130; W. Adams, wiring the 
cooking and laundry schools, &c. 

The contract for the complete enginc-house equipment for the 
power station of the Scottish Central Electric Co. has been let to 
Bruce Peebles & Co., and includes one 1,200 f. . P. set, two 600 I.H.P. 
sets, two 150kw. sets, exciters. switch gear, &c. The amount of the 
contract is £15,500. 

Aberdeen Corporation have accepted the tender of Messrs. 
R. & J. Shinnie for the supply and delivery of 20 top-deck tram- 
ear covers. The Brush Company, Messrs G. C. Milnes, Voss & Co. 
and Messrs. Hurst, Nelson & Co. also tendered. 

The Grand National Tramways Co. (Buenos Ayres) have placed 
an order with the General Electric Co. of New York, through their 
Buenos Ayres representatives, for 100 electric car equipments, each 
comprising two 40 H. p. motors, with controllers, «ce. 

For the supply and erection of steam, exhaust and circulvting 
pipes for extensions at Burton-upon-Trent electricity station, seven 
tenders were received, and that of a local firm (Buxton & Thornley) 
was accepted at £624. 

For wiring and fitting for the electric light of Newport-road 
school, Leyton, the District Council have accepted the tender of 
Marshall & Co. at £221. 4s. Gd. 23 tenders were received, ranging 
from £477 to £221. 4s. 6d. 


Brighton Town Council have let to the British Westinghonse Co. 
the contract for altering and extending the engine room at South- 
wick power station at £5,285, and for erecting a switchboard gallery 
at North-road at £820. 

Aston Corporation have accepted the tender of the General Elec- 
tric Co. (London) for a steam generator for their electricity works 
at £1,529. 

Wimbledon General Purposes committee have accepted the tender 
of J. Burges & Sons for carpenters’ and joiners’ material required 
for extensions of the electricity station at £257. 

T. Sugden (Ltd.) have secured an order from Birmingham Cor- 

poration to instal 14 of their superheaters in connection with the 
Lancashire boilers at the municipal electricity works. 


Coventry Corporation have accepted the tender of Siemens 
Brothers & Co. for a 600kw. alternator, and that of Kelly & Sons for 
engine house extensions. 

High Wycombe Council have accepted the tender of Stuart « 
Moore for maintaining the electric fire calls for seven years at 
£14. 8s. per annum. 

Halifax Guardians have accepted the tender of the Gath Elec- 
trical Engineering Co. for electrical fittings, &c. 

Maidstone Council have uccepted the tender of the British 
Westinghouse Co. for a balancer and switch gear at 4405. 

Lancaster Corporation have placed an order with Fenton & Co. 
for electric bells, &c., at the schools under their control. 


BUSINESS NOTIOES, &c. 

Mr. A. C. Barfield has retired from the busines: hitherto carried 
on by him in partnership with Messrs. C. H. Offord and F. C. 
Wilson as electrica] engineers at Woodcock-street, Birmingham. 
Debts by Messrs. Offord and Wilson. 

Messrs. W. Fielder & F. H. Rees, electrical engineers, 18 and 15, 
Maidenhead-coort, London, E.C., have dissolved partnership. Mr. 
Rees continues as Fielder & Rees. 

Messrs. M. Sutherland & E. Marcuson, electrical engineers, 61, 
Chandos-street, London, W. C, have dissolved partnership. Debts 
by Mr. Marcuson. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

A receiving order has been made against Hy. Coles, electrical 
engineer, 10, York-street, Swansea. 

An application for the discharge in bankruptcy of Walter Baker 
(trading with R. Foster as R. Foster & Co., at Adlington-street, 
Burnley, and as the Nelson Electrical Engineering Co., at Stott- 
street, Nelson), will be heard on Nov. 10 at the Court House, 
Burnley. 

Mr. Percy Mason, 64, Gresham-street, London, E.C., has been 
appointed liquidator of Shippey Bros. (Ltd.). 

Claims against F. W. Parkes & E. Sadleir, electrical engineers 
and fitters, the Dingle, Colwyn Bay, and against the separate estate 
of F. W. Parkes must be sent by Oct.18 to Mr. L. Hugh-Jones, 
Crypt-chambers, Eastgate-row, Chester. 

The London Electrical Synd. (Ltd.) is being wound up voluntarily 
for the purpose of transferring the undertaking to a new company 
with the same name. Mr. Geo. Pearson, 196, Abbott-road, Poplar, 
London, E., is liquidator. 

A meeting will be held on Nov. 5 at 12, St. John's-lane, Liverpool, 
to receive an account of the winding-up of the Renewable Electric 
Lamp Co. (Ltd.). 

A meeting will be held at the Grand Hotel, Manchester, on 
Nov.4 to receive an account of the winding-up of the Clayton 
Engineering & Electrical Construction Co. (Ltd.) 


A meeting will be held on Nov. 5 at 12, St. John's lane, Liver- 
pool, to receive an account of the winding-up of the Electric Exten- 
sion Co. (Ltd.). 

The Electrical Indicator Synd. (Ltd.) is to be wound up volun- 
tarily. Mr. H. Breese, 75, Aberdeen- road, London, N., is liquidator. 


Sales by Auction.— Messrs. Fuller, Horsey, Sons & Cassell will 
sell by auction at the works of Electric Lighting Boards, Ltd. (in 
liquidation), 80, York-road, King’s Cross, London, N., on Thursday 
and Friday, Oct. 13 and 14, plant and machinery, electric lamps 
and fittings, and & large quantity of accessories, material and 
sundries, of which further particulars will be found set out in an 
advertisement elsewhere. Catalogues are obtainable froin Messrs. 
Dolman & Pritchard, solicitors, 9 and 10, Cheapside, I. C., of 
Messrs. Golding & Hargrove, solicitors, 99, Cannon-street, I.C., and 
of the auctioneers, 11, Billter-square, London, E.C. 

Messrs. Fuller, Horscy, Sons & Cassell will include in their sale 
at York-road, King's Cross, London, N., on Friday next, Oct. 14, 
the stock of electric ignition batteries for motor cars and cycles 
and other electrical gear lying at Messrs. Fenner, James & Co.'s 
premises, 14, Bridle-lane, W. Further particulars are given 
in an advertisement. Catalogues from the liquidator (Mr. Sidney 
Field), 17, Shaftesbury- avenue, London, W. C., and of the auctioneers, 
11, Billiter-square, London, E. C. 

Plant for Sale.—A complete 700 H. p. power plant (now supplying 
direct current at 550 volts to the trains on the Harrow branch of 
the Metropolitan District Railway) is for sale. Delivery March, 1905. 
Particulars from Mr. H. B. Twyford, Hamilton House, Victoria 
Embankment, London, E.C. Sce advertisement. 

Messrs. W. H. Allen, Son & Co., Queen’s Enginecring Works, 
Bedford, have for immediate delivery two 200kw. steam dynamos. 
See advertisement. 

Plant Wanted.—A second-hand single-phase alternator (75kw., 
50 periods) with exciter, direct-coupled to compound engine, is 
wanted. Particulars to Mr. J. Hetherington, A.M.I.C.E., Hayes, 
Middlesex. 
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Premises to be Sold and Let.—The 40 years’ lease of Crown 
Works, Bancroft-road, Mile End-road, London, E., is to be sold on 
Friday, 28th inst. There is 84,000ft. of working space on two floors, 
a yard, stables, offices, &c., with option of purchasing freehold. 
Particulars from the auctioneers (Messrs. George W. Dawes & Co.), 
12, Basinghall-street, London, E. C. See advertisement. 


Messrs. Wheatley Kirk, Price & Co., 46, Watling-street, London, 
E.C., have for sale conveniently-situated riverside engineering free- 
hold property, within 80 miles of London. Total area about 
18 acres, shop area 48000 sq. ft. There are capital offices and 
manager's residence, all in good repair. See also advertisement. 


A warehouse or factory is to be let at Lewisham, close to main 
road and within 2 minutes of station. Floor area about 6,000 sq. ft. 
Applications to Mr. Wm. Jerrard, 40, Loampit-vale, Lewisham, 
London, S.E. See advertisement. 


Shops to Let.—There are three fine shops, with basements, to 
let in the Strand, London, on a 21 years’ lease. Particulars from 
the secretary's office, Room 41, West Block, Hotel Cecil, Strand, 
London, W.C. See advertisement. 


Catalogues.—The subject of ** Street Lighting” is dealt with ina 
well-got-up catalogue issued by the Reason Mfg. Co., Lewes-road, 
Brighton, England. ln addition 
to & full illustrated description 
of a large number of items with 
which our readers will be 
familiar, there are numerous 
fittings and examples of appara- 
tus of which particulars are fur- 
nished, and which have been 
brought together for the first 
time in the pamphlet under 
notice. The book is in handy 
form, and can be readily slipped 
into the coat pocket for refer- 
ence as occasion may require. 
Amongst the items to which 
particular attention may be 
drawn is a new reflector fitting 
in the form of a glope type lan- 
tern of registered design, which 
can be supplied foreither Nernst, 
incandescent or small arc lamp 
lighting, and with clearor frosted 
glass, practically airtight and 
dust proof. Byasimple device, 
the interior of this fitting can be 
got at by unscrewing the top 
finial, making the cover remov- 
able. The main object of the 
introduction of this fitting is to 
enable electricity supply under- 
takings to compete with incan- 
descent gas, and it is not offered 
as suitable for competition with 
are lighting. We may add that, 
in designing these fittings, the 
Reason Mfg. Co. have specially 
in view an effective means of 
mecting the keen competition of 
incandescent gas in street light- 
ing. The company’s contribu- 
tion to this desirable end will be 
welcomed by the electrical in- 
dustry. We have not space 
here to mention many other 
pieces of apparatus for use in street work, but may say that con- 
tractors for street lighting work and others will welcome the 
appearance of a compact and well-arranged list of street lighting 
accessories. 


The Allgemeine Elektricitits-Gesellschaft (Berlin) are issuing, 
through their London agents (the A.E.G., Foreign Department, 
125, Charing Cross-road, W.C.), a number of sectional lists relating 
to the electrical machinery and apparatus manufactured by the 
company. These lists are contained in register-fashion in a 
strong and useful portfolio case, which ensures the very easy 
finding of any particular item. It is further facilitated by thumb 
indexes at right angles. Although the list is not yet complete, 
the matter dealt with in the present compilation is most com- 
prehensive, including continuous-current and alternating-current 
generators and motors, transformers and accessories, ranging from 
the smal'est to the largest types. Prices, weights, speeds, voltages 
and other technical particulars are given, besides much information 
of a general character. Of practical value are the annexed diagrams 
and the dimensioned sketches. The series of lists is followed by 
an exhaustive conversion table (metric system to English system, 
and vice versa) and by neatly-executed pamphlets, describing in a 


Reason Co.’s New Globe Type 


Lantern, for  In*andescent, 
Nernst or small Are Lamps. 


technical yet popular manner the use and advantages of electricity 
in weaving factories and rolling mills. Two further pamphlets 
elucidate in a detailed technical way the working and properties of 
high-speed polyphase induction motors and oil-cooled transformers. 
The high qualities of the latter were, by the way, referred to some 
time ago in an article and editorial note in The Electrician. 

* Electrically-heated Apparatus is the title of a new list sent 
out by Messrs. Isenthal & Co., 85, Mortimer-street, London, W. 
The list contains particulars and illus- 
trations of a considerable range of 
heating, cooking, soldering, medical 
and general domestic and industrial 
apparatus designed for use on elec- 
trical circuits. We illustrate a few of 
these. Fig. A is a new large super- 
heated steam steriliser, with waste- 
pipe, steam tap, &c., made of copper, 
tinned inside, nickel plated outside, 
and, as will be scen, fitted with water 
gauge and funnel. The application 
of these sterilisers is mainly in con- 
nection with hospital work. Height 
over all 70in., inside diameter 14in., 
inside height 34in.. weight about 
25 ewt. The water at the bottom of 
the steriliser is converted by the 
evaporator into steam, which rises 
between the inner and outer cylinders 
and enters tlie boxes at a temperature of 
from 120°C. to 150°C. without raising 
the pressure in the steriliscr itself. Fig. 
B is a hot-air dryer, made of strongly 
nickelled parts mounted on a 20in. 
ring with caster wheels. Height 4ft., 
weight 661b. "The hair tray shown is 
separately heated. lig. C is a hot-air 
douche used in medical work, simi- 
larly mounted on castered ring and 


Fic. D. Fra. C. 


fitted with thermometer. This apparatus yields hot air up to 
200°C. Height 50in., weight 551b. There are numerous other 
novelties in this list, 

We have received from the Gesellschaft für Drahtlose Telegraphie 
(system “ Telefunken). 3, Lindenstrasse, Berlin, S.W., a pamphlet 
fully illustrating and describing the company's system and giving 
interior views of the factory where the company's apparatus is 
manufactured and assembled, tested and completed for delivery. 
Interior views of the laboratories are also shown, as well as examples 
of the apparatus in detail. Exterior views show installations in 
operation in various parts of the world, and the illustrations include 
a number of examples of ship-and-shore installations. A list of the 
company's agents in all parts of the world is given, together with a 
specification and particulars of cost and upkcep of this system of 
wireless telegraphy. l 

Cunliffe & Croom, Broughton Ironworks, Manchester, have issued 
a supplementary list of brass finishers’ machine tools. A number 
of these machines, which include universal lathes. disc grinders, &c., 
are installed in electrical engincering works. 


The Sloan Electrical Co., 15, Fore-strect-avenue, London, E.C., 
have ready a list of electric novelties of patented designs, These 
include pocket lainps, electric torches, hand or house lamps, clectric 
candles, watch stands, clocks, &. A separate list of Conradty 
carbons, for which the company are agents, is also ready. 

The Linolite Co., 47, Victoria-street, Westminster, are circulating 
a report on The Life and Candle-power of Linolite Lamps," by 
J. S. Dow. Copies can be obtained by those interested. 
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Siemens Electrical Appliances, 61-2, Watling-street, London, E.C., 
have ready a new list of uninterchangeable safety fuses. The 
illustrations show single and double-pole distributing boards with 
four branches and a double-pole distributing board for the three- 
wire system. The cartridge fuses described in the list under notice 
have been designed with the view of providing a small cheap fuse 
so constructed that it is mechanically 
impossible to replace a cartridge, either 
carelessly or by mistake, by one intended 
for a larger 
current, and 
so that, with 
the maximum 
voltage ad- 
missible, no 
permanent 
are can 
ingintained 
even with a 
dead short. 
The poles are 
farther apart 
than in the 
ease of the 
well - known 
“Edison” 
plug, which 
this resem- 
bles, and it 
has stronger 
walls and pro- 
tected solder 
joints. The 
uninterchanveability of fuses from 0'5 ampere to 10 amperes has 
been effected simply by making the lower contacts of the cartridges 
in the form of a round pin, the diameter being different for different 
currents, and by providing the bases with gauge rings which fit the 
pins. The rings for the 250-volt cartridge cannot be used in the 
500-volt fuscs, the 500-volt cartridges being provided with stepped 
pins and rings with raised rims which do not fit the pins of the 
250-volt cartridges even sufficiently to make a temporary contact. 
The rings are easily inserted in the bases and their feet bent over 
to prevent unauthorised removal. 

Ernest F. Moy (Ltd) issue a sheet of illustrated particulars and 
prices of stage arc lamps. 

The International Steam Pump Co., Liberty-street, New York, 
describe in a circular just issued an electrically-driven system of 
permanent stationary fire-fighting apparatus installed in the City 
of Philadelphia. It is claimed for this system that it is specially de- 
signed for installation wherever public electricicity supply is available. 


Automatic Blue-printing Machine.— We illustrate an auto- 
matic blue-printing machine, or photo copyer, for making copies 
from tracings by electric 
light. It is designed to 
overcome the difficulty of 
making very long prints 
such as required for rail- 
way plans, designs for 
bridges, and other con- 
structional work. By this 
machine it is claimed that 
prints may be made in a 
continuous piece up to 
any desired length, while 
the feeding of the paper 
and the tracing, the tra- 
versing of the lamp across 
them, and the securing of 
the necessary contact be- 
tween them, is effected 
a automatically. The ma- 
ia chine is also suitable for 
printing short lengths, 
which are fed in one after 
another. The machine is 
being put on the market 
by Mr. Leonard Shaw, 
39, Victoria-street, Lon- 
don, S.W. 


Forthcoming Books. 
— Messrs. Harper & Bros., 
are about to issue The 
Testing of Continuous- current Machines," by Mr. Charles Kinz- 
brunner, A. M. I. E. E., Manchester School of Technology. 


“ Traction and Transmission."— We are informed that the pro- 
prietors have decided to discontinue the publication of this monthly 


Sirgle-pole Board, Four 


Doub’e-} o'e Board, Four 
Branches. 


E ranches. 


Dcuble-pole Board for Three-wire System. 


NEW PHOTO CorvER. 


18,021 L. KiTSEE. 


supplement to Engineering" after the October number, which 
completes the 10th volume. 


Exports of Electrical Apparatus and Material.— The follow. 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Sept. 28 to Oct. 4, with the 
ports of destination :— 

Africa—Cape Town, £75 (telegraph material); Durban, £979 (includ- 
ing £130 telegraph material); East London, E920; Port Elizabeth, 
£73; Port Said, £88; Suez, £38. <Argentina—Buenos Ayres, £665 
(including £220 telegraph apparatus); Zarate, £170. Australasia— 
Adelaide, £162; Melbourne, £120; Perth, £1,069; Sydney, £512; 
Wellington, £1,605 (including £728 telegraph material). Belgium— 
Antwerp, £252. Braztl—Rio Janeiro, £4,055. British Guiana—Demerara, 
£133 (telegraph material). Burma—Rangoon, £10. Chili—Santiago, 
£41. Germany—Bremen, £35; Hamburg, £294 (including £200 tele. 
graph material). Gibraltar, £355. Holland—Amsterdam, £87; Rotterdam, 
£17. India—Bombay, £317; Calcutta, £1,776. Japan—Kobe, £930; 
Moji, £16 ; Nagasaki, £571; Yokohama, £541. Malta, £2,950. Por- 
tugal, Lisbon, £49 (telegraph instruments). Russta—St. Petersburg, 
£104. Siam—Bangkok, £13. Straits Settlements—Penang, £156 ; Sin- 
gapore, £1,622 (including £1,341 telegraph material). Sweden— Gothen- 
burg, £65. West Indies—Jamaica, £87 ; Trinidad, £86. Total, £21,038, 
against £16,058 in the corresponding week last year (Sept. 30 to Oct. 6.) 


PATENT RECORD. 


=e 
The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOB, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 
NorE.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parentheses 
are those of communicators of inventions. When Complete Specification 
accompanies application, an asterisk is affixed, 
Unless otherwise stated, the application is made in London. 
August 13, 1904. 
17,620 J. Bennett and H. G. Crompton. Preston. 
changiog from one wire to another. 
17,621 VERiTYS LIMITED and F. S. WonsLEY. 
17,627 P. C. DE AzENEDO., 
incandescent lamp. 
17,632 N. Norris. Manchester. Operating points of electric tramways 
and also overhead points or trolley switches and devices therefor. 
17,659 W. THowsoN. Manchester. Electrolytic cells. 
17,650 M. BüTTNER. Electrolytic rectifier. (Date applied for, Aug. 13, 
1903, date of application in Germany.)* 
17,662 J. A. SouNzPPE. Wedge chock for securing a door in a partly- 
open position and turning on electric light and bell* 
17,672 G. C. Dymonp (N. M. Watson and E. S. Wheeler, U.S.). Batteries. 
August 15, 1904. 
17,674 S. J. Post. Birmingham. Telephones. 
17,675 GARNETT Senior. Sunderland. Automatic protection for live rail 
on electric railways. l 
17,717 C. J. KLEIN. Switches. 
August 16, 1904. 
17,735 G. Davis. Suspension fitting for electric motors, 
17,738 I. H. Parsons. Leicester. Switchboarde. 
17,741 W. FAIRWEATHER (Arnold Magnetic Clutch Co., U. S.). Alternating- 
current power transmitting apparatus.“ 
17,752 R. Alxswonru and P. R. Jackson & Co. (Ltp.), Manchester. 
Magnetic electric generator. 
17,764 H. Hitt. Byfleet. Regulating electric circuite. 
17,768 E. A. CLAREMONT and J. STRATTON. Csrriages for cable drums.“ 
17,784 E. A. AsgcRorr. Improvements in or relating to electrolytic cells. 
17,792 J. M. CAN ELLO. Manufacture of incandescent lamps. (Date applied 
for, Sept. 12, 1903, date of application in France.)“ 
17,805 T. H. M. Harvey. Conducting corJs. 
17,808 EvgRsHED & VicsoLES and S. EvsRsHED. Electrical measuring 
instrumenta. 
17,809 B.T.-H. Co. (G.E. Co., U. S.). Controllers. 
17,810 E. A. CaRoLax. (G.E. Co, U. S.). Self-propelled vehicles. 
17,811 B.T..H. Co. (G.E. Co., U. S.). Automatic brakes. 
17,812 B.T.-H Co. (G.E. Co., U. S.). Fusee. 
17,813 B. T. H. Co. (G.E. Co., U.S.) Electric motor control. 
August 17, 1904. 
17,837 J. M. RicHaRDpsoN. Terminals for batteries. 
17,841 W. J. HawkINS. Electric motors. 
17,862 E. M. Grinpgrs. Liverpool Overhead conductors for electric 
tramways. 
17,879 J. ScHADE, Jun. Spring terminal clips. 
29, 1903, date of application in U.S.)“ 
17,959 J. LauvznNIEB. Berlin. Trolleys.“ 
17,975 J. S. RAwoRTH. Control cf electric vebicles. 
17,978 G. B. Eris (La Société A. Vedrine et Cie, France). Supporting 
electric motors or differential gear, or both, on motor vel.icles. 
August 19, 1904. 
17,997 F. F. MacDoNaLD. Sheffield. Switcher. 
18,020 J. R. HILL. Electrical driving mechanism for machinery. 
Insulating conductors.* 


Trolley poles for 


Birmingham. Arc lamps. 
Regulation or graduation of tbe light of an 


(Date applied for Oct. 
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18,034 G. B. ELIIs (La Société A. Vedrine et Cie., France). E'ectric 
automobiles. 

18,042 O. Imray (Farbwerke vorm. Meister, Lucius & Brüning, Ger- 
many). Processes of oxidation and reduction effected in an 
electroly tie bath. 

August 20, 1904. 

18,046 J. F. RioERT. Mobile contact. 

18,054 J. Levin. Electric safety device against the unauthorised opening 
of door locks, windows, &c. 

18,055 H. MzNsronTB. Bradford. Trolley heads. 

18,060 G. D. A. Parr. Leeds. Electrical mechanical apparatus for 
automatically operating the rail and conductor points on electric 
tramways and railways from tram or train. 

18,087 J. Kruyswisk. Transmission and distribution of electric power. 

18,095 W. J. Burton and C. L. BuRLiNGHAM. Telephone switchboard 
cords and like flexible electric conductors. * 

18,098 G. C. Dymonp (Gesellschaft für Drahtlose Telegraphie m. b. H., 
Germany). Liverpool. Wireless telegraphy and apparatus.“ 

18,101 W. C. HAD. Converting alternating current for use with con- 
tinuous- current measuring instruments. 

18,105 M. Latour. Transformation of repulsion motors when running at 
speed into rotating field asynchronous motors. (Date applied for, 
Aug. 27, 1903, date of application in France.)“ 


August 22, 1904. 

18,141 F. C. RoBrNsoN. Kingston-on-Thames. Electric block systems for 
railways. (Date applied for, Aug. 22, 1903, date of application 
in U.S.)“ 

18,144 J. Harris. Puritication of air and generation of ozone. 

18,162 and 18,163 J. P. F. ANDREWS. Arc lamps. 

18,173 E. A. CAROLAN (G. E. Co., U. S.). Vapour electric apparatus. 

18,181 W. J. RoUssEL aud A. Kina. Telegraph transmitters.* 

18,185 J. L. RouriN. Controlling electric power distributing systems.“ 

18,199 C. C. GARRARD. Controllers for electric circuits. 

18,201 and 18,203 B.T.-H. Co. (G.E. Co, U.S.) Electric motor control 
systems. 

18,202 B.'T.-H. Co. (G.E. Co., U. S.). Electric motor control. 

18,204 B.T.-H. Co. (G.E. Co., L'. S.). Transformers for electric vehicles. 


SPECIFICATIONS PUBLISHED. 


NorE.— All specifications can be obtained at the uniform price of 8d. each. 


1903. 
22,910 CaAROLAN (G.E. Co., U. S.). Bearings for measuring instruments. 
23,192 Jones and Janpus Arc Lamp & ELECTRIC Co. Dynamo-electric 
generators and motors. 
25,525 ZACHARIAS and Lasker. Astatic magnet and process for making 
same. 
23,546 CRUICKSHANK. Telephone mouthpieces or receivers. 
23,767 HALSEY ELECTRIC GENERATOR Co. (Halsey Electric Generator Co.) 
Galvanic batteries, 
1904. 


1,414 Gati. Telephone relay. 
2,279 HaprigtD. Trolley heads. 
2,7724 Fippes and Warr. Fire alarms. Date applied for, Feb. 4, 1904. 
3,211 BRADLEY and Bowen. Electric railway signalling systems. 
5,560 IN RAM and PaiLurs. Coin-freed apparatus for use with circuit 
controller. 
3,882 Dzgu1scH. Dynamos. 
4,509 GENERAL CoNTRACTS Co. (Cook and Chipperfield). Switches. 
7,825 FAIRWEATHER (American Electric Telephone Co.). Telephone traus- 
mitters, 
7,825 FAIRWEATHER (Benjamin Electric Mfg. Co.) Twin sockets for 
incandescent lamps. 
8,297 HEwiTT. Systems of electrical distribution. (Date applied for, 
April 25, 1903.) 
8,521 Morrer. Receiving apparatus for wireless telegraphy. 
8,905 Hype. Electrically-driven fluid compressiug pumps and pressure- 
controlled electric switches therefor. 
8,992 GLERSON and HaMiLTON. Telephone systems. (Date applied for, 
May 1, 1903.) 
9,226 HorFMANN. Continuous-burning are lamp with amalgam electrodes 
9,597 DaLE. “Clusters” fer incandescent lamps. 
9,468 N&gUBURGER and MiNEgT. Heating charge of electric furnaces. 
9,815 KnRarr. (char ging storage batter.es without special apparatus. 
9,914 HaAUPTMANN. Magneto-electric igniting device. 
9,951 KAN DO. Driving mechanism for electric vehicles. 
10,591 Nevcssaver, Eleciric time switches for controlling barriers. 
10,477 Lake (Submarine Signal Co.). Receiviog submarine signals. 
10,495 Laks (Submarine Signal Co.). Producing sound vibrations in water. 
10,318 BaniLE. Winding clocks automatically by electric motor. 
10,857 RzNbER. Fuse heads for electric blasting. 
19,896 JonmxsoN (Elektrizitäts A.G. vorm. W. Lahmeyer & Co.). Electric 
motors. 
10,906 LicHTENr&Ls. Electrically stopping railway trains. 
11,272 MAckRNZIZ (Soc. Cousin & Cie.) Electrical safety eignalling on 
railways. 
15,979 ScuwRDLER. Mercury current interrupters. 
15,567 WEIxTRAu B. Envelopes for vapour electric conductors. (Date 
applied for, June 15, 1903.) 
15,865 WiiNTRAUB. Transforming alternating currents. (Date applied for, 
June 18, 1903.) 
14,020 MaRcHasT and WORRALL. Electrostatic apparatus for measuring 
potential differences. 
14,550 Krause. Electric signalling and braking devices for trains. 


14,148 Krum. Vapour electric lamps or rectifiers. (Date applied for, 
June 22, 1903.) 

14,160 PaLMER. Electromotive apparatus for electric clocks and other 
mechanism. 

14,231 La Force. Sparking plugs for internal combustion motors. (Date 
applied for, June 24, 1903.) 

14,521 Lintern. Track eandere, brakes and controller handles. 

14,543 and 14,544 BnisTor. Thermo- electric couples. 

14,545 BnisTOL. Thermo-electric couples. 

14,653 Getto. Burglar and other electric alarme. 

14,767 Hirst and Gunner. Nipple for conduit tubes and fittings. 

14,814 Lusy and HARRIs. Clip for binding trolley wires to fittings. 

14,815 Lusy and Harris. Section insulator for overhead wire systems. 

14,911 BELLARDENT, Arc lamps. (Date applied for, Sept. 5, 1903.) 

15,360 KOLLIN G. Electrolytic circuit-breaker. 

15,391 Brown. Surface-contact electric railway systems. 

15,512 CLARK and HART ACCUMULATOR Co. Lid for acid-containing boxes. 

15,561 THoMPsoN (Gesellschaft für Drahtlose Telegraphie m. b. H.) Indi- 
cators for electric oscillations. 

15,567 CARDONNELLE. Electric or telephonic transmission. 

15,637 UrroN, ELLIOTT and Pratt. Regulating mechanism for arc lamps. 


— 


COMPANIES' MEETINGS AND REPORTS. 


— — 


Willans & Robinson (Ltd.) 


The half-yearly meeting was held on Wednesday, Mr. Marx Robixsox, 
M. Inst. C. E., presiding. 

The SECRETARY (Mr. C. S. Essex) read the notice convening the 
meetiny. 

The CHAIRMAN said they must deplore the unfortunate results of the 
half-year’s working and the small prospect there was of much immediate 
amendment in their position. In the previous accounts there was a profit 
at Rugby, small and disappointing, but it was a profit. This time the 
loss at Queen’s Ferry was but supplementary to a smaller and more 
significant loss at Rugby. He considered the public was strangely 
unaware how very bad the engineering trade had become, yet it would be 
difficult to use language which could exaggerate the badness of business 
in this department. For themselves, they had a good many thousands 
of horte-power on order, but there was little profit in these orders. There 
had been times nearly as bad before, and they had passed through them 
unscathed. But then their speciality had a more distinct lead and a 
relatively higher name than it was possible for it to command now. They 
no longer had a monopoly of high-speed engine work; rivals have crept 
up closer, as was natural, and if they quoted lower prices they secured the 
orders. In preparing the accounts they had thought it right to show the 
worst. Depreciation had been written off on the same scale as usual, and 
reserves had been made for doubtful valuations with as much caution as 
they had ever used. On two points, which were discussed at their last 
meeting, they could reassure the shareholders. There was much criticism 
then because trade debtors stood for £186,000 owing to them. This time 
their debtors were only £153,000, and he regretted they had not more 
from such sound people as their former debtors had always proved to be. 
Another point was as to shares in other companies, taken in part pay- 
ment for work done under contract. They had sold not all but a large 
proportion of these shares upon what they considered favourable terms — 
in fact, at precisely the valuation they had placed upon them. The 
directors had also gone in heartily for such reductions and economies 
as were possible on a drastic scale. Mr. Robinson continued ; On the other 
side of the account, we are striving to add other and, perhaps, under 
present conditions, more remunerative branches to our business, and we 
have the strongest belief that after a time theee combined efforts will bring 
back to our Rugby business much, if not all, its old prosperity. But 
this new business can bear no profit for some time, and must for the pre- 
gent be even a source of actual loss. Now, if the stress of bad times 
could play such havoc with an old and hitherto profitable business such 
as that at Rugby, you can realise how disastrous it has proved to the new 
business which we essayed to start at Queen’s Ferry, but our manufactur- 
ing difficulties are over now. The heavy loss, however, in keeping the 
works open during the long and unproductive period has, as you know, 
crippled our resources, and we cannot get the extra capital required to 
properly complete the plant or to carry on the works upon other than the 
smallest scale. We are using every endeavour to dispose of the Queen's 
Ferry works, if we can obtain an acceptable offer. Negotiations are 10 
progress to this end. The report will have informed you that the 
financial position of the company is already more satisfactory than 
at the date of our last meeting. This is the point of most 
supreme importance for us. Losses may be retrieved and profits restored, 
but only on condition that the company can not only carry on business, 
but carry it on with adequate resources and with the confidence of it3 
customers. With regard to the salaries of the directors, these have been 
materially reduced in some cases, and the particular case of Mr. Lazenby. 
who has only been on the board for a comparatively short period, has, at 
his co-directors’ request, been left for the shareholders’ decision. I now 
move the adoption of the report and accounts. 

Mr. F. W. CLARKE seconded the motion. 

Mr. JAMES C. PEACHE, one of the new directors, gave some tech- 
nical details of the company’s manufactures, and added that much of 
the orders for Willans engines now being put through the shops ha 
been taken at the ruinously low prices at present ruling. He could not 
suggest an early date for again earning profits. A bad time such as they 
were now passing through was the time in which to economise wherever 
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ible, and to increase the efficiency of production wherever that could 
Ds done This was the daily concern of the directors, and to that end 
they must and would devote their best attention. 
Considerable discussion followed, in the course of which several share- 
holders criticised adversely the outlay incurred on the Queen's Ferry 
works, but the report was eventually adopted nem. con. 


MILFORD.ON-8EA BLECTRIC SUPPLY CO. (LTD.)--At the meeting last 
week the directors reported that the company commenced business on 
Oct. 20, 1903, and the accounts were up to June 30, 1904. The revenue 
for the eight months had been £204. 18s. 3d., and the expenditure 
£120. 6s. 9d., leaving £84. 11s. 6d., out of which a dividend of 14 per 
cent. per annum upon the fully-paid shares was recommended. One or 
two interruptions of supply occurred in consequence of defects in laying 
the mains. Those defects had, however, been localised and made good. 
The company commenced business with the equivalent of 1,406 8 c.p. 
lamps connected, and since then 334 had been added. To provide capital 
for additions to plant and mains, £2,000 4 per cent. first mortgage 
debentures of £50 each have been issued. 

NORWICH ELECTRIC TRAMWAYS CO.—For the year ended June 30 
the traffic receipts amounted to £34,719. 18s. 9d., against £33,516. 12s. 
in 1903. The gross profit was £10,768. 4s. 10d., to which have to be 
added £201. Os. lld., interest received, and £1,212. 17s. 11d. from last 
year. Duducting £2,640, being 4 per cent. interest on outstanding 
mortgage debentures, and £1,012. 9s. 9d. which has been placed to 
reserve, & profit of £8,529. 13s. 11d. remains. The directors recommend 
that a dividend of 3 per cent. be paid for the year, which would absorb 
£7,920, and that the balance (£609. 13s. 11d.) be carried forward. The 
gross receipts for the year showed an increase of £1,203 and the operat- 
ing expenses an increase of £85. The average cost per car-mile was 
524d., against 5:43d. in 1903 and the average receipts per car-mile were 
1'74d., against 7°76d. The number of passengers carried was 7,461,718, 
and the number of car-miles run was 1,088,951. 


NEW COMPANIES, LIENS REGISTERED, &o. 


— d 


NEW COMPANY. 

LONDON ELECTRICAL 8YND. (LTD.) (82,137.)— Reg. Sept. 27, capital 
£10,000 in £1 shares (1,000 preference), to adopt agreement with London 
Electrical Synd., Ltd. (in liquidation), and its liquidator (Mr. G. Pearson), 
and to c on the business of electricians, mechanical engineers, sup- 
pliers of electricity, &c. Subscribers are H. Anschel, F. G. Webster, 
G. Pearson, electrical engineer, L. S. Woolf, H. A. Tilcock, E. A. Lucas 
and I. Green. First directors, G. Pearson, H. Anschel and F. G. Webster. 


MORTGAGES AND CHARGES. 

BRITISH ELECTRIC CALIBRATED FUSE CO. (LTD.)— Issue on Sept. 22 
of debenture for £50, part of series created Dec. 4, 1903, to secure £3,000, 
charged on company's undertaking and property, present and future, 
inclading uncalled capital. Holder, J. Lang, 137, Fenchurch-street, E.C. 
No trustees. Previously issued of same series, £2,700. 

NEWMAREET ELECTRIC LIGHT CO. (LTD.)—Issue on Sept. 19 of 
debenture for £100, part of series created Oct. 16, 1900, to secure £15,000, 
charged on lands, buildings, machinery, &c., and company's undertaking 
and property, present and future, including uncalled capital. Trustees, 
G. H. Verrall and F. E. Gripper. Previously issued of same series, £14,100. 


OTTO ELECTRICAL MFG. CO. (LTD.)— Issue on Sept. 1 of debenture for 
£500, part of series created June 22, 1904, to secure £5,000, charged on 
company's undertaking and property, present and future, including 
uncalled capital. Holder, J. Deakin. No trustees. Previously issued 
of same series, £1,500. 


CITY NOTES. 


— — 
MEMORANDA (Oct. 6).— Bank rate 3 per cent. (sine April 21, 1904). 
Price of silver 26,'.d. per oz. Consols 883—887 for money, 882— 887 for 
account; 24 per cent. annuities 872—895]. Consols Pay Day, Nov. 4; 
Stocks and Shares Continuation Days, Oct. 11 and 25; Ticket Days, 
Oct. 12 and 26; Pay Days, Oct. 13 and 27; Mining Share Carry-over 
Days, Oct. 10 and 24. 


CUBA SUBMARINE TELEGRAPH CO. (LTD.)—The directors recommend 
& dividend at the rate of 5 per cent. per annum on the ordinary shures 
(tax free) for the half-year ended June 30. 


DIRECT UNITED STATES CABLE CO. (LTD.) — The directors have 
resolved to pay an interim dividend of 3s. per share, tax free (at the rate 
of 3 per cent. per annum), for the quarter ended 30th ult., payable on 
26th inst. 

RAND CENTRAL ELECTRIC WORKS (LTD).-—During September 845,000 
units were generated, and the gross revenue was £7,900, compared with 
711,000 units and £6,290 in the corresponding month of last year. 


. REUTER'8 TELEGRAM CO. (LTD.) — An interim dividend at the rate of 
1 per sD per annum, tax free, has been dezlared for the half-year ended 
une 39. 

SUBMARINE CABLES TRUST.—The coupon due Oct. 15 will be paid by 
Messrs. Glyn, Mills & Co., 67, Lombard-street, London, E.C. 

WESTERN UNION TELEGRAPH CO.—Mr. T. Waldemar Goulding has 
been appointed general superintendent of this company in place of 
Mr. D. Le Rougetel. Mr. Goulding will have control over the company’s 
service in Great Britain and the Continent, with headquarters in London. 


ELEOTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Week 
Line. ended 
u Aberdeen Corporation ...... Oct. 1 
3 6 %%% . (TETTI 19 5 m 
A F poration... 26 0% s ct. 
Barnsley 2 06060 eesecease 899906 Sept 23 
Barrow 0209942900009 090 ITITITTEIDI $3 £8 
Bath Electric Trams, Ltd. „, 28 
Bexley District Couneil...... - 

GR ee Oct. 2 
Birmingham Corporation. „ 1 
Birmingham Tramways Co. „ 1 
Blackburn Oorporation...... . 

Bl ol Corporation ...... Sept. 29 
Bl land Fleetwood... Oct. 1 
Blackp'l,St.Anne's&Lytharb Sept. 29 
Bolton Corporation ......... Oct. 2 
Bournemouth Corporation.. Sept. 28 
Bradford Corporation t. 1 
Brighton Corporation » 2 
Brisbane Tramways ......... ug. 17 
Bristol Trams & Sept. 30 
Buenos A & Belgrano... is 
Burnley Corporation......... Oct. 1 
Burton Corporation s 9 
Calcutta Tramways Co. 55 1 
Camborne-Redruth ......... „ 3 
Cardiff Corporation ......... | » 1 
Carlisle Tramways Co. y 1 
Central London way... » 1 
Chatham & Dist. Lt. Rys.... Sept. 29 
City & South London Riy. Oct. 2 
Colchester Corporation ..., Sept. 29 
Cork Electric Trams Co. ... » 929 
Darwen Corporation P o ay 
Derby Corporation 
Devonport & Dist. Trams... „, 23 
Dover Corporation. . .. Oct. 1 
Dublin & Lucan Railway.. Sept. 80 
Dublin Southern District... „, 30 
Dublin United . „ 30 
Dudley—Stourbridge......... » 23 
Dundee Corporation ......... | » 28 
East Ham OCouncll............ Oct. 1 
Gateshead & Dist. Trams...) Sept. 28 
Glasgow Corporation. Oct. 1 
Glos or teria tine 3 
Gravesend —Northfleet...... Sept. 23 
Gt. Northern & City Rly.... Oct. 1 
Greenock & Port Glasgow.. Sept. 23 
Halifax Corporation i 
Hartlepool ways ..... „ B 
Huddersfield | ..... —— Oct. 1 
Hull Corporation ............ E | 
Ilford District Councll ...... " 1 
Ilkeston Corporation. Sept. 28 
Ipswich Corporation......... Oct. 1 
Isle of Thanet Co. ............ Sept. 30 
Kidderminster & District... » B 
Kirkcaldy d n „ 28 
Lanarkshire Trams Oo. „ 29 
Leeds Corporation.. Oct. 1 
Leicester Corporation ...... sc 
Liverpool Corporation ...... Sept. 24 
Liverpool Overhead Rly. ... Oct. 2 
* London County Council — Sept. 24 
Lovwestoft........................ | Oct. 1 
Maidstone Corporation .. Sept. 29 
Manchester Corporation Oct. 1 
Mersey Railway .. . „ 1 
Merthyr eerst e Sept. 23 
Metropolitun Elec. Trams „ 30 
Middleton „ 23 
Nelson Corporation Oct, |] 
Newcastle-on-Tyne Corp.. „, 1 
Newport (Mon.) . „ 1 
Oldham, Ashton & Hyde... Sept. 23 
Oldham Corporation. siy 
Perth (W. A.) Elec. Trams. „ 30 
Peterborough .................. n 23 
Poole and District. » 23 
Portsmouth Corporation... Ost. 1 
Potteries ................ eee. Rept 23 
Reading Corporation......... „ 29 
Rochdale Corporation ...... a 
Rothesa ............. . „ 23 
Salford Corporation ......... Oct. 8 
Sheer ness Sept. 21 
Sheffleld Corporation Ocon 2 
Southampton Corp' ation... Sept. 29 
Southend Corporation ...... si 
Bouthport Tramways ...... » 2) 
B. Staffordshire Trams. .. „, 93 
Stockport Corporation...... . 
Sunderland Corporation ... Oct. 2 
Swausea Trams ............... Sept. 23 
Taunton Tram n 2 
Tynemouth and District... „„ 23 
Tyneside Trams Co „ 28 
Wallasey District Council. Oct. 1 
Nl! ctecs leoendcas d | 
Warrington Corporation... Sept. 2J 
West Ham Corporation ... ES. 
Weston-super-Mare ......... » 21 
Wigan Corporation ......... ; 
Wolverhampton District... » 23 
Worcester eee » 28 
Wrexham......eeseeececsscuos u 23 
Yorkshire Woullen District “3 


8 


1,616 
6 


& Amount. 


932 
15,776 


| 
| 


or Deo. 
(a) No. of 
i weeks 
i 2 * 
+ 310 18 
eee 93 
+ a | 20 
- 1 38 
"s | 83 
i 89 
n id 
| "T | 89 | 
+ 270 18 
p 899 98 | 
— 98 13 
+ 119 48 
(loses N 
(+ 16 126 
+ 943 26 
+ 69, 26 
j + 80 | 7 
- 203 8 
„ 
— 73726 
Tal, 00! 14 
2 
= 83 26 | 
- 18 39 
+ 290 18 
+ 70 39 
— 29 14 
a | 9 
- 19 ' 89 
+ "i 83 | 
| - 18 2 
eat 
— 192 ] is | 
858 9 33 
Sey WS. ] 
[+ lar] 2 
| + 33| 83 | 
+ 109 118 
— 55 38 
295 83 
f + 76 38 
+ 16 838 
EM $23 26 
i+ 224! 26 
p» 6 | 326 
-  88| .. 
E 26 
＋ 228 52 
+ 2 38 
| - 54: 19 
— 10 39 
| - 205 | 26 
- $83 39 
1 — 131 114 | 
i + 2,737 , 826 
[i 19 | E 
" 11 
+ 44s 26 
+ 106 13 
„ 
| + 572 13 
he 3! 38 
+ 25 27 
＋ 255 13 
+ 64 26 
| - 12 38 | 
XU OE E 
4 3. 38 
+ 9 38 
+ 42 | $26 
| + 51 | 88 
+ 61. 
+ 35 UB 
i + 31 26 
p 4° 38 | 
- 175 $27 
- 127 26 
'+ 1; 33 
s 227 | 88 
+ 2| 27 
- 13! 83 
z 9| ss 
— s, 38 
+ 186; 39 
| + 387, §% 
E 38 
he 6 98 
| " | 81 
+ 16 3S 
eee | eee 
| + 66 33 
/ + 200 33 
- 59 88 
| T 149 | 83 


(a) These comparisons are with the corresponding period last year, 


* Partly electrical 


t Minus 8 days. 


| Minus 2 days 


AGGREGATE. 
Inc. or 
Amont Dec. (a) 
2 2 
29,196 5,404 
609 
8,421 + 472 
6,86 - 456 
6,594 T 
25,865 : 
11,980 » 
70,752 ‘+ 2,968 
88,213 + 5,375 
18,124 + 149 
16,417 + 7,281 
51,294 + 450 
81,769 + 1,804 
195,872 + 22,586 
29,0017 + 3,010 
17,199 + 52 
102,474 + 937 
1.1241 + 235 
9.777 + 1,639 
475,308 -+ R46,811 
2.599 .- 118 
56,193 T 1,862 
7911 ＋ 274 
77,020 — $28 
23,311 + 2188 
93.149  - 1,181 
3,163 
18,522? — 2,408 
20,664 + 3.323 
6,658 — 190 
8 — 16 
72,074 — 3,278 
33,676 + 1,843 
23,819 |+ 1,530 
81,613 + 1,497 
257,174 ＋ 14,915 
| 
10,006 + 694 
81,763 ? 
22,279 + 1,218 
11.99 + 1,639 
86,779 + 2,751 
57,352 + 17,736 
13,802 + 5:9 
14,8C0 és 
31,990 + 1,055 
5,126 -+ 39 
9 0.54 
25.234 222 
161,699 + 9.9.7 
404,803 ＋ 12,214 
23,112 865 
825,657 + 67,764 
2,082 - 
327,562 + 18,335 
18,770 + 1,991 
7.786 + 117 
25,651 6+ 6,258 
12,811 + 188 
3,308 + 1,081 
48,159 + 2, 825 
13,991 + 1.331 
21,115 — 892 
50,320 + 6028 
5,923 — 121 
11,962 - 24 
57,915 + 4,799 
65,028 + 5,299 
62:5 — 53 
111.013 + 7 293 
2498 — 478 
128,036 + 2,703 
27,453 — 1513 
13,936 ＋ 599 
29,388 - 5.031 
25,147 + 390 
21,100 + 998 
2.174 — 103 
11,663 — 978 
15,155 + 2,585 
21,196 + 1,274 
19,020 : 
8,584 + 321 
28,389 
5,618 + 427 
15,088 — 17 
10,812 + 5, 186 
4817 — 652 
22,988 + 8,729 
§ Plus 2 days 
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A : 
— BUSINBSS, Price R BUSIEBN 
: E NAME. a rm WEEK 10 2 E NAME. Wed., 5 
un d OcT. 5. — - Oct. 5. E 
e & | 
High-| Low 
ELECTRIC RAILWAYS,TRAM mans, Peck: bd RE NN E At SUPPLY. d Rd 
b; 8/0 + Anglo-Argentine ome Shares . €$—0 4 7 3 April, Oct) 63 | €; I. .. Blackheath & Greenwich Dist. El. Lt- 
5| $6 í Do. 1 Pref 1 BRUM wee] EXER 4 810 = 55 ti | See South Metropolitan Elec. Lt. & 
Bt. 22 Do. Permanent 62 Deb. Stock ........| 189 —142 4 4 10 as eds Power Co. below ............ : ex T 
Bt. Auckland Elec. Trams 5% Deb. (red) 102 —104 4 17 6 " 10 108} 101% Bournemouth & Poole Elec. Sup. Ord. 114-1 68 0 
10 0» Barcelora e Ord, *9259909000909090090* * 9 —10 8 0 0 = e ee 10 4/6 Do. per Cent. Cum. 940500909099 — 4 B 9 
10 5 no T Sees e e nesses 9 —10 5 0 0 - wie 10 6/0 Do. 6% Cum. Second Pref. eee 1 —11 6 4 4 
Bt. aby Det Deb. Stoch (red.) . . . . . . . . .. 91 —906 4 14 0 Eh .. || 3t.| 44X Do. per Cent. Deb. Stock (red.) . 108 — 459 
100 6 Do. 5 per Cent. Debs...... . 408 —101 | 419 6 oa " .. | B| .. | Bromley (Kent) El. Lt. & Power Shares b- ss 
1 ee Bath Elec. Trams Pref. Ord.. e*99090098*590 999 $ —1 ee ee ee ee St. 43% Do. Do. lstDe bs 101 —1 4 8 8 
1 ee Do. 5% Cum. Pref. TETT] €e099e000090009099999 ee ee se ee 5 4 gh & Kensington Elec. Sup.Ord. 1 d 4 8 11 
b 22 Brisbane Electric Trams. Invest. Ord. J 2 ee ee ee ee 5 400 7 per Cent. Pref. 000008588808 S68 G0OC8 1 8 5 1 f 
5 Do. 6 per Cent. Cum. Pref. ......... 517 8 A b| 4 Geleutia Eleotele Bopp Ord. ........ 74-8 |4 7 6 
Bt Do. 44 per Cent. Deb. Prov. ..| 96 —101|49 8 ic 8t. 40 Centra] Elec. Sup.Co-4: Guar.Db.Stock| 107 —110 8 18 8 
10 Bristol ways and Carriage Ord...| 19 —20 |4 0 Oj|FebAug | ..| ` b Charing Cross & Strand EleotrioSup...| 8 -H 4 11 6 
10 4 Do. Cum. Prel. (fully paid) *e9ete099000* 10 —1 8 16 2 ee ee 5 2/8 Do. per Cent. Pref. .. s000900900009 009990 4 1 10 
St. 4 Do. 4 Cent. Debs. .......... . eee 106 —108 | 8 14 0 | Feb, Aug 3 5 2/8 | Do. City Undertaking 44% Om. Pref. 4%—6 410 0 
Bt. 6% | British Columbia Elec. Blwy. Def. Ord.| 97 —100| 6 2 6 s eo Us: 6| 2/8 | Do. Do Gn. -5 A 
Bt. 5 Do. 188 Ord. Stock .......... . eee, 100 —103 | 4 18 0 ins oe | o | BE.) 4%. a 4% Deb. Stock er eesssceseesssssss| 108 —105 | 8 17 8 
10 b Do. / Cum. P . Pref. 666 „„ „„ „ „6„ 10 —10} 4 16 8 ee os es 6 9/8 elsea Electric Su 0 643—7 4 2 2 
40) 43%] Do. per Cent. Ist Mort. DODE i 1044—1065| 4 6 7 ae | e ISt. | 44% Der 41 per Cent. ^ "took el) ..| 108 —111| 4 1 9 
100 ye Do. HONTE Power Debs............. —100 | 4 10- 0 i .. | .. I 10| 5/0 | City of London Electric Ligh 101—1(3 | 4 18 0 
10 6/0 | British Electric Traction Ornis 93—10 |6 0 0 : 3} 91^] 10; e/o Do. 6 per Cent. Cum. Pref. .........| 18 —14 | 4 5 9 
10 6/0 | Do. 6 per Cent. Cum. Pref. ............, 104—114 | 5 6 7 | Feb, Aug | 11,,| 1012]|8t.| 5% Do. tr Cent. Deb. Stock (red. j... | 120 —195 4 0 0 
Bt.| 5/0 |t Do, 5 per Cent. P tual Debs ......| 116 —118|4 4 7 as 117 |115} [St. an Do. 447 2nd Deb. Stock (ret) siae 108 —1(6 4 5 9 
St. 14/8 | Do. 4 per Cent. 3 Deb. Pick 91 —97 " E 96 | 95 10 4/0 | County of London Elec. Supply Ord 8 —9 4 811 
5| 1/6 | Buenos Ayres an d Belgrano Ord «| $84—82 | 519 11 "m E} SY 10; 60 | Do. 6 per Cent. Cum. Pref..............., 114—12 | 6 0 0 
6, 8/0 | De. 6 Cent. "uA? Cum. Pref... t4—5 5 44 EM 551 1] St. 44% | Do. 444 Deb. Btook (all paid) ) (red.) 105 —108 4 8 6 
b 8/0 Do. “B” „ 699900900009290009«90000909009960 51—5 ; 5 li 6 ee bà bà St. Do. Second Deb. Stock ra ree 102 —105 4 7 5 
Bt. 6% | Do. b par Genk Debs. ......... rede, 105 —108 4 19 8 — 11077 107 St. 57 | Elec. Ltg. & Trac. Co. o Aust, e Debi, 88 5 7 6 
Bt. 52 | Do. 57 and Deb. Stock Prov. Certs. | 102 —105 4 16 3 €: we 5 20 |tFolkestone Electricity Suppl 411 9 
St. 6% | Buenos Ayres Bier: Hus my Td St. 4% Do. 44 Ist Deb. Go Bharos . .. 6. 101 —104 1 4 7 6 
5" Deb. S o 96 —99 |5 2 6 ET " - 10| .. | Havana Electricity Co PE 8 2-2 P 
5,30 Calcutta Tramwa ways .. Jeanine 56 9 „„ 74-71 | 4 2 9 2 711 2 5 50 | Hove Electric Lighting 7Tj—8 | 5 0 0 
100 1 | Do 43% 1st Deb. Stock (red.) .. | 105 —108 4 4 0 e. 107 -. M St.| 44% | I of W. Elec Lt. fovere Dé st (red.) 101 —108 | 4 7 6 
1| 1 Cape ectric Tram Shares — 11—1 5 6 8 Si 1H m 1 en Kalgoorlie Elec. Power& pompi: "a a 
Bt.) 4% Central London Ordinary Stock .........| 87 4 9 0 June, Dec | 8 | £63 5| 5/0 | Kensingtn & Knghtsbdge Ord........ 12—18 | 4 12 4 
Bt. 4% Do. 4 per Cent. Pref. tock Bee egQoocco: 100 —102 8 18 8 ee ee ee b 47 Do. 6 r Cent. let Pref *os00999 6 e 64—7 1 5 9 
Bt. 4% Do: Deferred Stock .......... esesens] 79 —81 | 418 9 2 808 | 803 Ist | 4 tKensingtn. & Kngtbg.Co. £N Hill 
100 4% | Do. r Cent. Debs.. .............. 107 —110| 818 4 x EM ess Co. (Joint Station) 4% Deb. Stck. du 100 —103| 8 17 9 
5| 2/6 City of plemingham Trams. Cm. Pri. 44-5 5 0.0 B b ee 8| .. | London Electric sappy ora. — 141—231 a 
100 4% | Do. 4 per Cent. Ist Mort. Debs. ..... 99 —102.,,4 0.0). :.. T zš 5| 8/0 | Do. 6 per Cent. Pref. . . . . 5 —53 | 5 9 1 
St.“ 2 City and South London Rly. Con. res 47 —49 |.4 10 10.| Feb, Aug | 484 | 48 [St. 4% | Do. 4 per Cent. lst Mort. 5 *. 87 —100| 4 1 0 
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THOSE of our readers who have failed to make practical 
application of the contents of Mr. OLIVER HEAVISIDES 
* Electromagnetic Theory" will have been interested by the 
important papers we conclude this week on “The Duplex 
Balancing of Telegraph Cables." In these Mr. GAYE has not 
only shown the application of HEAVISIDE’s methods to the 


general problem of a long cable duplex balance, but has. 


extended them to include the case which had been omitted 
in the mathematical work both of HEAVISIDE and of HockIN, 
partly, no doubt, on account of the very lengthy formule 
to which it leads. The infinite series representing the curves 
of current and pressure entering a cable through a terminal 
resistance or terminal capacity had been considered separately, 
whilst the case in which both the resistance and the capacity 
are present together remained to be dealt with. It is precisely 
this problem which is the practical one, for in the condenser 
bridge duplex system it has always been the practice to 
introduce a differentially adjustable rheostat between the key 
and condensers. Mr. GAYE has fully investigated this standard 
system, as well as that of the plain resistance bridge. 
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as Mr. GAYE shows, the difference between the resistance 
operators ,/R/S and ,/H,/S, is balanced by the ratio of the 
bridge arms, there remain a number of. factors in which the 
cable may not be exactly imitated; and these cannot also 
be compensated by the ratio arms, but have to be allowed for 
by alterations in the artificial line. The number and distribu- 
tion of these artificial line adjustments further complicate the 
problem of balancing. As an instance of one of the applica- 
tions of mathematical theory which would require to be included 
in à complete study of the subject, may be mentioned the 
reflection of the wave at changes of the y R/S constant, or 
again from the remote end of the line, unless earthed through a 
critical resistance ; factors which are dealt with in the remark- 
able treatment, both of possible and impossible cables, in 
Vol. II. of “ Electromagnetic Theory." . 


Mr. GAYE’s curves form a valuable contribution to the 
graphics of submarine cables; for whilst the pressure curves 
illustrate the points to be attended to in duplex balancing, 
those of the current bring out very clearly the influence of the 
various factors upon signalling amplitude. One of the most 
useful of them is the curve of maximum pressure, from which 
may be readily ascertained the greatest stress to which the 
dielectric of a cable is subjected under a given combination of 
battery resistance, condenser capacity, and core ratio. The 
want of an expression for this has long existed, and to the 
average mathematician the solution of the problem appeared 
by no means easy. Alike in the simple formula he has arrived 
at for this maximum pressure, and in his development and 
handling of the laborious and cumbrous expansions from which 
the curves had to be traced, Mr. Garz has rendered good 
service to telegraph engineers. 

Pror. SiLvANUsS P. THoMpsoN can hardly have paused to 
consider the damage which he might do to the electrical 
engineering profession when he indited his letter, published 
in last Saturday's Times. For it was not an enemy that 
reproached me; then I could have borne it: neither was it he 
that hated me that did magnify himself against me; then I 
would have hid myself from him. But it was thou, a man mine 
equal, my guide, and mine acquaintance.” Re-reading and con- 
sidering the letter does not diminish our feeling that Prof. 


IT is, however, the obstacles arising from the want of true | THOMPSON’S action is unfortunate and serves no public interest 


similarity between the artificial line and cable which constitute 
the difficulty of duplexing a long submarine circuit. Although, 


'The Professor makes 
isan * obsolete device” 


commensurate to the damage it may do. 
the blunt assertion that the “live rail " 
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and an “engineering blunder”; and he appeals to “ public 
opinion in some effective form, such as a departmental inquiry, 
to step in and prevent the railway engineers of England from 


committing our railway systems any further to this dangerous 
and unnecessary device.” 


WE hold no brief for the live rail, and have, indeed, con- 
sistently suggested that its use on railways is necessarily 
limited to lines on which the traffic is of the suburbs-to-city 
class. This limitation is essentially economic, and needs no 
assistance from public opinion or departmental inquiries. 
There is not the slightest reason to anticipate that the live 
rail will find general application on English main lines. Prof. 
THOMPSON should know that; other experts do; the readers 
of The Times do not. The machinery of departmental 
inquiry has its uses: for example, in the case of the Metro- 
politan and District electrification, where it removed a dead- 
lock caused by a conflict of opinion between equally interested 
parties, each supported by some of the most eminent electrical 
engineers of this and other countries. We doubt whether 
Prof. THOMPSON was pleased with the result in that case. 
Moreover, we would suggest to him that the assistance he 
invokes often obstructs advance by its natural tendency to 
approve only what is well tried, and while intending only 
to hedge with safeguards, often builds barriers across the road 
of progress. 


THE Professor’s ostensible motive is humanitarian, and his 
good faith being absolutely above suspicion, we can but express 
our surprise that he has seen fit to step into the market place 
and publicly denounce the railway engineers (and—by infer- 
ence—their electrically-trained advisers) as adherents to obso- 
lete, dangerous, and unnecessary devices. Disregard for life 
and limb is not a marked characteristic of English engineers, 
and if they sin in ignorance it would seem to be the Professor’s 
duty rather to teach and reason with these men who cannot 
disregard his teaching ex cathedrá, but will hardly be convinced 
by mere assertions in The Times. The task is to convince the 
railway engineers and boards that there is available to-day an 
overhead system commercially practicable and applicable to 
railways carrying frequent and heavy traffic. If there is, we 
agree that the live rail is for the future unnecessary, and its 
days are certainly numbered. We should hail the demon- 
stration with delight, but we doubt whether there is to-day 
an overhead system applicable to, say, the Liverpool Overhead 
or the City and South London Railways without serious detri- 
ment to their service. On these lines the live rail has done 
excellent service for many years with very few accidents to its 
debit and an immense sum of public convenience to its credit. 
It has not merited the Professor’s denunciation. 


THE Paper read by M. NODON, before the St. Louis Inter- 
national Electrical Congress, on electrolytic rectifiers or 
"valves" to convert alternating into continuous current 
contains several points of interest, It appears from the 
researches carried out by the author that the apparatus 
works fairly well until a temperature of 30°C. is reached, 
when leakage occurs, and, as a matter of fact, we believe 


this is borne out in practical working. In order to prevent 


any occurrences of this kind, it is necessary to resort to arti- 
ficial cooling by means of electric fans. Other points of interest 
in M. Nopon’s Paper relate to the composition of the cathode 
and electrolyte. He finds, for instance, that the best results 
are obtained when the cathode used is of lead, capable of 
formation, and having a larger surface than the anode. A 
concentrated solution of neutral ammonium phosphate is the 
most suitable electrolyte, this being important, as the wave- 
form of the rectified current depends largely on the nature 
of the electrolyte. Considerable improvement is still neces- 
sary before the Pollak-Nodon rectifier becomes a commercial 
piece of apparatus, and we trust that M. Nopon will continue 
his investigations. 


— — 


AN interesting case under the Workmen's Compensation. 
Act is reported in another column of this issue. The facts are 
as follows:—A labourer was at work at a trench for laying 
cables in connection with the Newbury electric light system. 
A horse took fright at the cable drum, ran away and fell in 
the trench on top of the man, with the result that the man’s 
leg was broken. He claimed 10s. a week damages, this being 
half the rate of wages he was earning at the time. Had the 
accident occurred in an engineering works there could be no 
dispute, but as the workman had necessarily to contend that 
the trench was in point of law an engineering works, as it was 
part of the work carried out under the Newbury Provisional 
Order, which included the erection of electricity works, the 
claim was naturally contested. An award in this sense was 
made, notwithstanding the fact that the trench was at the 
time separated from the works by two lengths of unlaid road, 
each 250yds. long, in which no cables had yet been laid. The 
facts were not disputed, so that the case resolved itself into a 
question of law and is an important precedent. We trust, 
therefore, that there will be an appeal. It is a peculiar con- 
struction of the Act that a man working in the street a quarter 
of a mile distant from the works shall be considered “in, on 
or about" a factory. The case is a particularly hard one, for 
the fact that there is no negligence on the part of the employer 
has to be considered as irrelevant; it is merely necessary for 
a man to prove that he was injured during the course of his 
employment in, on or about a factory, for him to be able to 
recover damages. 

a 

ONE of the most valuable Papers of Section F (Electric 
Transportation) of the International Congress of St. Louis was 
that by Mr. Lewis B. STILLWELL, containing a detailed 
description of the electrically-operated Wilkesbarre and 
Hazleton Railway. The line traverses a very mountainous 
district with various cross ranges, but in spite of this the 
length of track is but 26:2 miles —/.c., only 25 per cent. more 
than the straight distance between the two towns at the 
termini. On the other hand, the two steam railways which 
connect the same places are nearly 2} times as long as the 
intervening distance. In view of the attention which is now 
given in this country to the protection of the third-rail, the 
construction of the protective device on the Wilkesbarre- 
Hazleton line merits careful attention, as it appears to have 
fulfilled its function for some 18 months (therefore, both in 
winter and summer) with entire success, and to be preferable 
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in some respects to the forms employed hitherto. The guard 
plank is a single sloping board, supported by short wooden posts, 
spaced at regular intervals. This design has the advantage over 
the present form of guard planks in that occasional accumulations 
of autumn leaves, snow, &c.,are, in Mr. STILLWELL’s experience, 
swept away automatically by side winds. A special form of 
collector shoe was needed to work satisfactorily with this type 
of protection, and the pattern adopted seems to fulfil all 
requirements. The principle of restricting the point of breakage 
—if such were to occur—to a given place by making this place 
weaker mechanically than all the other parts of the device is, 
of course, not new. It has been applied, for instance, to the 
De Laval turbine for minimising the damage done if ever the 
turbine wheel should increase in speed so as to burst. Another 
feature of this electric railway is the sub-station on wheels, 
which may be shifted along the line so as to meet abnormal 
requirements at any point. 


THE wireless telegraph patent granted to Mr. J. NEVIL 
MASKELYNE, which we reprint in another column, covers a 
principle which has, for some considerable time, been used in 
the De Forest system. We refer to the “loop” or “closed 
circuit ” constituting the aerial wire or antenna. Last December 
this same method of sending and receiving by a loop instead of 
a single vertical wire was employed by Dr. DE Forest in his 
experiments across the Irish Channel from Holyhead to Howth 
(The Electrician, Vol. LII., p. 240). But Mr. MASKELYNE 
filed his provisional specification on July 21, 1903, and 
although Dr. De Forest made use of the principle he 
had been unaware that it was due to Mr. MASKELYNE. 
Doubtless the fact that Mr. MASKELYNE held such a 
patent facilitated the recent successful negotiations towards 
the amalgamation of the two systems. Another interesting 
feature of the patent is the exceedingly ingenious instru- 
ment termed a conjunctor." This device was tried at the 
Holyhead-Howth trials, and worked most successfully. 


— db» — 9-9 - 9 — dip —  — — —  — —— -. 


University College, London.—Sir William Ramsay will 
begin a special course of lectures on *''Radio-activity " at 
University College, Gower-street, London, on Tuesday next, 
at 5:30 p.m. 

The Metric System.—At Tuesday's meeting of the French 
Academy of Sciences, M. Berthelot announced that the metric 
system is to be adopted in New Zealand in accordance with a 
decision of the parliament of that Colony. 

Rüntgen Ray Congress.—A congress for the purpose of 
discussing the production and application of Röntgen rays 
will be held in Berlin on April 30, 1905. The occasion is the 
tenth anniversary of the discovery, and Prof. Róngten will be 
present as the guest of honour. 

Faraday Society.— Beginning with November the Faraday 
Society will publish its own Proceedings instead of their 
being incorporated with the Electro-Chemist and Metallurgist. 
The Society's publications will consist of quarterly Trans- 
actions and monthly Proceedings. 

Institution of Mechanical Engineers.— The first monthly 
meeting of the Institution of Mechanical Engineers of the 
coming session will be held on Friday next at 8 p.m. at Storey's 
Gate. The Paper to be read and discussed is A Scientific 
Investigation into the Possibilities of Gas Turbines," by R. M. 
Neilson. 

Opening of the Keighley Electric Tramways.— This system 
was inspected by the Board of Trade and formally opened on 


Wednesday. A provisional order was obtained by the Cor- 
poration in 1903, and the lines were laid down under the 
supervision of Mr. W. H. Hopkinson, the borough surveyor. 


Current is obtained from the Corporation power station. The- 
length of the track is 31 miles and the gauge 4ft. 

Cable Interruptions. Date of Interruption. 
53 —— HP Aug. 18, 1902 
Reissi-Issa (Yemen)—Camaran .............. Oct. 22, 1902 
Tarifa—Tangier ................... — Jan. 18, 1904 
Cayenne —Paramaribo .................... 3 July 13, 1904 
Cap Haitien—Mole St. Nicholas .............. Aug. 20, 1904 
Bundaberg—Gomen (New Caledonia) .......... Aug. 30, 1904 
Cap Haitien—Puerto Plata .................. Sept. 26, 1904 
Dominica—Martinique .............. eene Oct. 1,1904 
St. Lucia Martinique Oct. 1, 1904 
Trinidad — Demer ara eee Oct. 11, 1904 


Wireless Telegraph Notes.— It is reported that the United 
States Navy Department has selected 82 sites, on the coast, 
for wireless telegraph stations; 20 of these are, however, 
already equipped. The Department has, as yet, come to no 
decision regarding the system which they will adopt officially. 

A Reuter telegram affirms that a wireless telegraph station 
was opened last Friday at Ushant. This station will be 
employed for communicating with ships at sea and, it is said, 
will receive messages from France, Algeria, Tunis, Monaco 
and Andorra. 

Institution of Electrical Engineers. No. 169 of the Journal, 
forming the last number of Vol. XXXIII., has now been issued. 
It contains three Papers read before local sections in March. 
and April, an original communication on “ Eddy Currents in 
Solid and Laminated Iron Masses" by M. B. Field, and two 
students’ Papers—viz.: “ Armature Reactions in Alternators 
with some Notes on the Running of Synchronous Motors,” 
by H. W. Taylor; and ‘Alternating-current Commutator 
Motors," by F. Creedy. The index to Vol. XXXIII. has been 
prepared in a more detailed and useful manner than hitherto. 
Members who have contributed to the McMillan Memorial 
Fund received with the Journal a fine photogravure of the late 
secretary. It is an excellent portrait of Mr. McMillan, and as 
& picture is a most artistic production. 

New Central Station at Brussels.—According to L'Industrie 
Electrique, the municipal authorities have accorded the contract 
for the new central station of Brussels to the Allgemeine Elec- 
tricitäts-Gesellschaft, who have agreed to carry out the work 
for 1,285,000fr. (£51,400). The company also guaranteed that 
for 10 years the cost of production (including capital charges) 
per kilowatt-hour, measured at the entrance of the high- 
tension three-phase line into the sub-stations, was not to 
exceed 10c. (0:96d.), and that the corresponding figure for the 
continuous current after leaving the switchboard of the sub- 
stations was not to be more than 18°5c. (1:78d.) These 
guarantees refer to a minimum annual consumption of 
6,467,000kw.-hours on the three-phase side and to an output of 
not less than 5,250,000kw.-hours on the continuous-current side, 

Municipal Electricity Works at Loughborough —The new 
electricity works at Loughborough are now practically com- 
pleted, and it is anticipated that supply will be commenced 
to-morrow (Saturday). A provisional order was secured by 
the Town Council in 1898, and Mr. C. H. Gadsby was appointed 
consulting engineer. The steam-raising plant consists of two 
dry-back boilers, by Messrs. Danks & Co., working at a 
pressure of 180lb. per square inch and fitted with superheaters 
for raising the temperature of the steam 250°F. There are two 
steam-driven feed pumps, a storage tank capable of holding 
15,000 gallons of water, and a 200-tube economiser. Steam 
will be delivered to two Brush turbine sets, each of 250kw. 
capacity, and the engine room also contains a Siemens balancer 
booster. The battery consists of 260 cells having a capacity 
of 500 ampere-hours at the 10-hour rate. Canal water will 
be used for condensing. 

Personal.—Mr. W. Gowland, professor of metallurgy at the 
Royal College of Science, has been appointed a member of the 
examination board of the Department of Technology of the City 
and Guilds of London Institute, in room of the late Sir C. Le 
Neve Foster, F.R.S. 

Dr. Walter Reichel, having resigned his position of chief 
electrical engineer to Messrs. Siemens and Halske, com- 
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menced his duties as professor of electrical engineering at the 
Charlottenburg Technical College on October Ist. Dr. Reichel, 
who is 37 years of age, has been with the firm of Siemens and 
Halske since 1889. He is responsible for the design of the 
sliding-bow collector for electric tramways, and various types 
of motors, motor cars, &c., and for the building of a number 
of electric tramways and railways including those at Genoa, 
Lichterfelde, the first Dresden tramway, and the Berlin 
underground and overground railway. His name was also 
prominently before the engineering public in connection with 
the Gross-Lichterfelde high-tension experiments, which resulted 
in ithe construction of the Marienfelde-Zossen railway and 
afterwards the high-speed trials there, all of which was carried 
ont under Dr. Reichel's direction. 


The Proposed Higher Technical College for London.— 
Although nearly 18 months have passed since Lord Rosebery 
propounded his excellent scheme of a post-graduate technical 
college for London, on the lines of the famous Charlottenburg 
Hochschule, little more has been heard of the proposal, and it has 
been rumoured more than once that the scheme had been 
abandoned. The Daily News having made inquiries with 
regard to the matter, is able to state that there is some diffi- 
culty in finding the necessary moneyat the present time, but that 
the matter is under the consideration of a Government Depart- 
mental Committee, including representatives of the London 
County Council and the London University. It is possible 
that the Government may furnish a site, free of charge, at South 
Kensington, and that the Royal College of Science and the 
School of Mines may form the nucleus of the new institute. 


Radio-activity and London Clay.—Prof. S. Skinner, writing 
to Nature, states that samples of London clay taken from such 
different points as Hyde Park Corner, Brompton-road and 
Haverstock Hill have been tested in the physical laboratory of 
the South-Western Polytechnic for the presence of a radio- 
active gas by Mr. H. Cottam, who has been unable to detect 
with his apparatus any marked quantity of active gas from the 
clays. With the same apparatus he has detected quite easily 
the radio-active gas from the water of a deep well belonging 
to Messrs. Eastman, Latimer-road, W., which goes below the 
clay to the greensand. The experimenters have, therefore, 
come to the conclusion that the London clay forms a floor 
through which the radio-active gas does not penetrate, or it 
may be said that the radio-active substance only travels when 
the water with which it is associated can travel. This, Mr. 
Skinner points out, is an argument in support of Prof. J. J. 
Thomson’s view that the radio-active gas, which he found in 
deep well waters, arises from the splitting up of a trace of 
soluble radium salt which comes up with the water. 


The Glasgow Technical College Scientific Society.—The 
opening meeting of the session will be held in the large hall, 
38, Bath-street, Glasgow, on Saturday, October 15th, at 7:30 
p-m., when the president, Mr. R. D. Munro, will deliver his 
presidential address. The following is the list of Papers 
which will be read during the session: October 29th--** The 
Law of Workmen's Compensation," by W. Boyd Anderson. 
November 12th—“ The Diesel Internal Combustion Engine, as 
applied to Electrical Generation," by A. J. Lawson. Nov- 
ember 26th —*'The Electrical Drive of Large Reversing Engines 
Working Intermittently,” by Maurice Georgi. December 3rd — 
“Symposium.” December 10th—“ Electro metallurgy : Some 
Notes on its Present Position," by John D. Mackenzie. Dec- 
ember 17th—Thirteenth Anniversary Dinner. January 21st— 
“Notes on Tool-room Organisation and Practice," by George 
Blair. February 4th—* Cathode Rays and Allied Phenomena,” 
by Professor Blyth. February 18th —* High-speed Tool Steels 
from the Users’ Point of View,” by Edward H. Robertson. 
March 4th—“ Steam Generators and their Failures,” by George 
Ness. March 18th—* Independent Condensing Plant," by 
Charles Day. April 1st —- Annual General Meeting. 


2,000kw. Rotary Converters.— The New York Edison Co. 
will, in the near future, put into service at the Duane: street 
power house the first of four new 25-cycle, six phase, 270-volt, 
2,000kw. rotary converters, built according to the specifications 
of the Edison Company's engineering staff. It is asserted by 
the Western Electrician. of Chicago that these converters are 


the largest ever made by the General Electric Co. and are the 
largest ever installed by the Edison Company. The total 
height of each machine is nearly 17ft., and the base measures 
about 13ft. by 17ft., occupying about 225 sq. ft. of floor space. 
The armature is 12ft. 9in. in diameter and weighs 75, 000lb., 
the weight of the entire machine being 176, 000lb. (88 tons). 
One machine is now in position ready for operating ; a second 
is well advanced, and active preparations are being made to 
instal the third. All these are for the Duane-street power 
house, the fourth being for the Twenty-sixth-street station. 
The shafts are so long that it is necessary to ship them apart 
from the armatures. The bases are made in two sections, 
jointed in a line parallel with the shaft, and the pillar blocks 
are also composed of two portions. With each converter there 
are three air-cooled 800kw. transformers. The induction - 
lator at the low-tension side of the transformer, between the 
transformer and the rotary collector rings, is of 300kw. capacity. 
It is operated by a small three-phase induction motor controlled 
by the station regulator from the operating board. The 
machines will be used for the regular lighting circuits, and are 
being put in in anticipation of a heavy demand during the 
coming winter months. Each converter has an overload 
capacity of 25 per cent. for two hours and 100 per cent. 
momentarily. 


Electric Traction in Russia.—A recent issue of Engineering 
state that two rather ambitious schemes for electric traction 
on a large scale have recently been brought before the Electro- 
technical Association of St. Petersburg. The first is no less 
than the electrification of the trans-Siberian Railway, a project 
considered by Count A. F. Lubienski as not only desirable, but 
necessary. The transportation of passengers and goods on this 
railway, apart from the traffic due to the war, has developed to 
such an extent that it will soon become necessary to increase 
the number of trains. Owing to several circumstances, par- 
ticularly the lightness of the rails and the insufficiency of water, 
the existing trains are said to have reached their practical 
limit of speed ; and though the water difficulty might be met 
by canalisation or other means, the relaying of the track would 
entail an enormous expenditure of money and time. The 
Count maintains that the most rational and economical way of 
meeting the case is by the introduction of electric traction on 
some parts of the line at least. The existing track would be 
made use of, and the many sharp curves and heavy gradients 
would not limit the speed of a multiple-unit electric train to 
the same extent as in the case of a train drawn by a steam 
locomotive. It is proposed to make use of the rivers and 
waterfalls along the course of the line for the supply of clectric 
energy, which would be generated at power stations from 
100km. to 200km. apart and distributed in both directions 
to transformer sub-stations at a pressure of 100,000 volts. 
The second project was brought forward by Mr. G. O. Graftis. 
He proposes the electrification of the Caucasian railways on 
the grounds that electric traction is particularly adapted to a 
mountainous country, and that abundance of power is at hand 
in the waterfulls of the Caucasus. The large number of rivers 
and mountain torrents watering the district through which the 
railway runs, and supplying up to 80 cubic metres of water per 
second, constitute an ideal source of power, which could be 
turned to account with little difficulty. As to the expense of 
constructing a line along the rocky coast of the Black Sea, the 
speaker adduced figures showing the cost of the Italian Lecco- 
Sondrio-Chiavenna electric railway and the Vladikavkase 
steam railway. He estimated that the establishment of central 
stations and sub-stations equipped with plant for producing 
three-phase current at 30,000 volts would entail an expense of 
£1,000,000 above the cost of a steam service. On the other 
hand, the working expenses of the electric service with the 
same amount of passengers and goods carried would show an 
annual saving of £500 per mile as compared with steam. It 
is also claimed that, as the electric service would admit of 
heavier gradients, the construction of the permanent way 
would be cheapened. After the meeting, in consequence of 
the importance of schemes of this nature to a district well 
supplied with water power, the Electrotechnical Association 
appointed a committee to make an exhaustive investigation of 
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THE AMERICAN TOUR OF THE INSTITUTION OF 
ELEOTRICAL ENGINEERS. 


BY OUR SPECIAL CORRESPONDENT. 
(Concluded from p. 980.) 


Sunday, September 11th. 


Sunday morning witnessed our arrival in the pleasant 
country town of Springfield, capital of Illinois, and famous for 
its association with the name of Abraham Lincoln. After 
breakfast at the Leland Hotel, a short trolley ride brought us 
to the cemetery, in the middle of which, on a beautiful wooded 
knoll, stands the tomb of Lincoln and the national monument 
erected to his memory. The structure, with its imposing groups 
of statuary and its fine surroundings, is worthy of its great object. 

Shortly after our arrival, the Governor of the State, His 
Excellency R. Yates, honoured the gathering witb his presence, 
and made a powerful speech on Tineola: influence on the 
growth of the American Commonwealth, referring gracefully 
to electrical engineers as men who can influence the world by 
their knowledge and activity. The respective presidents of 
the American, British and Italian Institutions made replies, 
Prof. Ascoli dwelling particularly on the similarity in character of 
the struggle through which the young Italian nation had passed, 
a struggle which also produced a man befitting the time— 
Garibaldi. 

The party then returned to the train and in the early after- 
noon reached St. Louis. This was one of the few journeys 
we made by daylight, and the opportunity was welcomed 
by many of seeing the fertile corn land and natural scenery of 
the Mississippi Valley. 

At St. Louis accommodation was found in the Jefferson 
Hotel for the whole international party, now swollen to 
considerable numbers by the influx of engineers and delegates 
from the Eastern States, many of whom had never before 

netrated so far west. An informal reception was held on 

unday evening at the hotel to enable the members to make 
each other’s acquaintance, but it was not till Monday morning 
that the actual programme of the Congress was begun. 


Monday, September 11th, to Saturday, September 17th.. 


The first meeting was in the great hall of the Coliseum, close 
to the hotel, in the various rooms of which the different sec- 
tions subsequently met. President Francis, of the Exhibition, 
was in the chair, and during his address of welcome to the 
delegates he made some interesting forecasts as to the impro- 
bability of such another gigantic World’s Fair as the present, 
pointing out, however, that any future exhibition would more 
likely be illustrative of the development of some specialised 
industry. Prof. Elihu Thomson, as president, then addressed 
the meeting, stating the objects of the Congress. The 
appointment of honorary vice-presidents and advisory com- 
mittees was proceeded with, immediately after which the 
different sections began the work of reading and discus- 
sing their Papers. The sectional meetings, despite their 
variety and number, and the harassing feeling that one 
might be missing an important speech from some world- 
renowned authority in the next room, were well attended, 
but the Papers were by no means fully discussed. Indeed, 
this was hardly possible when the ordinary programme 
in each section often included the reading of four or five 
Papers in three hours. The chairmen, with stop-watch in 
view, had to exercise considerable self-restraint in curtailing 
interesting discussions ; nevertheless, much valuable informa- 
tion on American praetice was contributed by many of the 
d woe on the various subjects. Among the English speakers, 
Col. Crompton figured largely, his experience in pioneer work 
and his views on the more modern developments being received 
with great attention. 

The business of the Congress at the Coliseum building 
occupied the whole forenoon of each day, while for the most 
part the afternoons were utilised in visiting the Exhibition, 
which, being 6 miles off, necessitated a trolley ride of 40 or 
50 minutes. 
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The grounds and buildings, covering as they do 1,250 acres, 
rendered it scarcely possible for visitors to do more than 
examine those sections in which they were specially interested, 
and naturally most of the electrical men gravitated towards 
the Palace of Electricity, in which they spent the bulk of their 
time. The intramural railway, with fast electric cars and 
frequent stops, is of great assistance in obtaining a general view 
of the Exhibition and in passing from one building to another. 

The St. Louis reception committee were just as active as the 
others in their efforts to give us a hearty welcome, and during 
our week's stay they had arranged many social events in our 
honour. The first of these was a reception on Monday evening 
at the New York State Building to the delegates and members 
of the Congress. The next was the exchange of international 
courtesies between the Italian members and those of the other 
countries, who were invited on Tuesday afternoon to the 
Italian Pavilion. On Wednesday the electrical exhibitors 
entertained the whole of the visitors at lunch, and in the 
evening gave a reception, in connection with which some 
remarkable lighting displays were introduced, both in the 
buildings and the adjoining courts and spaces. On Friday 
afternoon the British Commissioner held a reception in the 
British Pavilion, which was largely attended. The proceedings 
were enlivened by the presence of the Grenadier Guards' 
Band, which lent a touch of national colour to the garden of 
the English country house which the Pavilion represents. 

The social aspect of the St. Louis visit culminated on 
Friday evening in a banquet given by the committee in the 
German National Pavilion, which was one of the most enjoy- 
able functions of the tour. The speeches were not too 
numerous, but they were above the average after-dinner 
standard, due in a great measure to the witty example of the 
toastmaster, Mr. F. W. Lehmann, one of the directors of the 
Exhibition. By a happy reference to the paternal and grand- 
paternal progenitors and the lawgivers of the American 
people, he successively called upon Mr. R. K. Gray to reply 
for England, Dr. Lewald for Germany, and Prof. Ascoli for 
Italy. He then commented on the facility with which 
"Colonel" and other titles of honour were accorded and 
accepted in America, and following that custom called on “ the 
Hon. Prof. Hammond," who rose to the occasion with a clever 
and amusing speech. 

At the close of the banquet Prof. Goldsborough, chief of the 
electrical section of the Exhibition, intimated that he had 
arranged a demonstration with the 500,000-volt transformer, 
which had been constructed under his direction, and though the 
time was now the “wee sma’ hours” he would be disappointed 
if it were not seen. Most of the party then walked down to 
the courtyard in which the transtormer and apparatus were 
installed. The transformation ratio was from 120 to 500,000 
volts in one step. The high-pressure secondary was led from the 
terminals over considerable lengths of insulated wire, suspended 
on wooden poles. The insulation of the circuit was most care- 
fully effected, using the largest porcelain insulators, supported 
on long pieces of bitumen conduit, while the distance between 
the wires was nowhere less than 8ft. (for a more detailed 
description of the transformer see The Electrician of Sept. 16, 
p. 858). On closing the primary an arc was at once started 
with a loud crack between the two terminals, placed 4ft. apart, 
and was maintained for nearly a minute, absorbing about TOkw. 
The luminosity of the whole of the overhead wiring and the 
intense glare of the arc produced a very fine effect ; even 
although some were sceptical of the actual existence of 500,000 
volts pressure, the voltage must have been approximately of 
this amount. 

On Saturday morning the Congress held its last formal 
meeting in the Festival Hall of the Exhibition. This day was 
also marked by the hospitality of President Gray to several of 
the members of the English and American parties, whom he 
invited to lunch at the New York State House. Mr. Gray 
took this opportunity of formally thanking the American 
Institute, and especially President Arnold, for their magnificent 
welcome, and asked their acceptance, in recognition of this, of 
the painting of “ Gilbert Exhibiting his Experiments to Queen 
Elizabeth," the original of which was last year presented by 


the British Institution to the Borough of Colchester. 
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In taking leave of the Exhibition, it may not be out of place 
to record a few of the more obvious impressions it in general 
produces. To begin with, it covers too large an area, and in 
spite of intramural railway, automobiles and other means of 
communication, it makes the business of studying the exhibits 
most laborious. One can easily understand the truth of Presi- 
dent Francis’ remarks as to the inadvisability of repeating an 
exhibition on a similar scale, as in practice each visitor will 
probably only wish to inspect the one or two sections in which 
he is interested. | 

The size of the grounds and buildings afforded an oppor- 
tunity to the designer and architect for producing an imposing 
general effect, and this was fully taken advantage of, the 
central vista leading up to the Festival Hall and cascades 
being particularly fine. At night the illumination of the 
buildings and cascades was brilliant and not too glaring, 
incandescent and Nernst lamps only being employed One 
noticeable general feature was that, save in the neighbourhood 
of the principal entrances, the 300,000 visitors who were 
frequently present were practically lost in the great extent of 
the grounds. 

The exhibitors’ day in neatly every department finishes at 
six o'clock, everyone closing his stall and going home or 
spending the evening in the amusements of the * Pike." This 
is the local name for the street devoted to sile shows, which 
are here in disproportionate number and variety, It was the 
only spot in the Exhibition which might be called crowded. 
As far as one could judge most of these shows we:e of the usual 
dull and dreary description, but all were characterised by much 
megaphone shouting and big-drum thumping. 

Whatever our views were on the World’s Fair in general we 
took our departure on Saturday night for Pittsburg in the now 
familiar special in which we left New York. Our journey 
occupied the whole night and most of next day, it being seven 
o'clock before we began to pass through the oil country in 
the neighbourhood of Pittsburg. The party on arrival put 
up at the Scuenley Hotel, overlooking the park in the resi- 
dential district of the town. 


Monday, September 19th. 


Next day there was quite an embarras de choi» in the selec- 
tion of the works to be visited, practically every manufacturer 
of note throwing open his establishment. Those interested in 
railways could see the air-brake works of the Westinghouse 
Company and the Union Switch and Signal Factory, while for 
other specialists there were the Nernst Lamp Co. and the 
R. D. Nuttall Machine Co.’s works. Almost everyone took 
advantage of the occasion to see the great steel works at H ome- 
stead and Bessemer in the morning, devoting the afternoon to a 
rapid survey of the Westinghouse Company’s manufactures. 

To electrical engineers the Westinghouse establishment is 
always a source of interest and admiration. Quite different 
from the General Electric Co.’s works at Schenectady, which 
are distributed over many buildings, it concentrates all its 
operations under one vast roof, the raw material being supplied 
at one end and the finished products ready for shipment being 
delivered at the other. The two principal aisles are 1,600ft. 
and 1,200ft. long respectively, these being divided into 
sections through which the different classes of work methodi- 
cally advance. The study of the serics-alternating motor 
with commutator has made wonderful progress under Mr. 
Lamme, and perhaps the development in this direction received 
the greatest attention from the visitors. A standard railway 
truck had been equipped with 200 H.P. motors and all the 
necessary controller and brake apparatus for experimental 
work. As distinct from the G.E. Co. method the control is 
effected entirely by the variation of pressure of the supply. 
This is done by a variable induction type of transformer in 
whieh the secondary is moved through various angles, so as 
to give five or six distinct steps before full voltage is reached. 
In the motor itself the chief feature is a careful lamination 
of the pole-pieces and armature, with a distributed winding on 
the former to compensate for armature reaction. With this 
construction and a periodicity of 20 and a voltage not exceed- 
ing 250 the motor answers its purpose most satisfactorily. An 


| 
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voltage of 3,000, is being used to test the various designs, and 
some are now commercially available. 

Two or three hundred motors are on order for alternating 
supply only, but one or two are also designed to ruii at intervals 
on direct-current tracks. Several large motors were being 
run at full load in the test room of the works, the efficiency 
reaching as high as 87 per cent. without abnormal heating or 
sparking. 

The closing of the works at six o'clock came all to early, and 
soon afterwards the straggling members assembled for dinner, 
at the invitation of the company. The dining hall was extem- 
porised from one of the new machine rooms, and was illu- 
minated by Cooper-Hewitt and Bremer lamps, two of the 
company's specialitities. Mr. George Westinghouse presided 
and gave a short address of welcome, which was responded to 
by the respective presidents. Long speeches were obviated by 
the fact that our train for Washington left the station in the 
works at 9:30. Some enthusiasts sat up in the observation 
car to see the Horse-shoe bend, but to most it was manifested 
as merely an extra grinding of wheels on the track that dis- 
turbed their well-deserved sleep. 


Tuesday, September 20th, 

On arriving at Washington we proceeded to the New Willard 
Hotel, and after breakfast set out to see the city, on this 
occasion more after the manner of the ordinary tourist than 
as high-souled seekers after technical wisdom. There was one 
item a possible exception to this—our visit to the National 
Bureau of Standards—but as the buildings were only half- 
finished and the greater part of the apparatus and the whole 
of the work of standardisation had been transferred to the 
St. Louis Exhibition, we saw but little. The laboratories are 
situated in a secluded part of a natural park, and have just 
that air of abstraction and quietude that make for accuracy 
in physical measurements. Such apparatus and arrangements 
as were visible in the photometric and thermostatic rooms 
indicated partly, at least, the high order of work the institute 
will undertake. 

Amongst the public buildings visited were the Capitol, 
Congress Library, White House, the Treasury and other 
national offices. Some conscientious members went down to 
the Navy Yard to investigate the applications of electricity 
there, but it was generally understood their visit was dis- 
appointing. This city, seen so shortly after the dingy buildings 
and acid laden atmosphere of Pittsburg, was considered by all 
to be the finest we had hitherto been in. The character and 
design of the buildings and their green surroundings makes a 
capital city the Americans are justly proud of. Its appear- 
ance compares favourably with such views as those in the 
Vienna Ringstrasse. 

From Washington we hastened on in the evening to Phila- 
delphia, passing through Baltimore on the way. The Phila- 
delphia engineers had in our honour engaged rooms in the fine 
new hotel the Bellevue-Stratford, which had only been opened 
that day. The confusion natural to such an event, when 
1,100 bedrooms have to be allocated by a new staff, led to 
some amusing incidents, but by 2 a.m. everyone had secured 
some sort of accommodation. 


Wednesday, September 21st. 

The time at our disposal in the city was only a few hours, 
but most of us were able to drive round and have at least a 
glimpse of the electricity station, the Baldwin Locomotive 
Works and the United States Mint. The electricity works are 
on much the same lines as the latest Edison stations in Boston, 
Chicago, &c., and the 5,000kw. Curtis turbine will become the 
standard unit for the future. The Baldwin shops are remark- 
able for their situation in the very heart of the city, and were 
they not so large it would be an obvious economy to at once 
remove them to some industrial suburb. The U.S. Mint 
belongs to that class of things that one is “bound to see." 
The genial guide explained in the usual way, with much pride, 
that they were the biggest and best equipped establishment of 
the kind in the world—at least there is no doubt they turn 
out more silver dollars than any other. 

The lunch at which we were entertained by the local 


experimental track about 2 miles long, with a trollev-wire | engineers, presided over by Mr. J. B. M'Call, the nrvesilent 
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of the Philadelphia Edison Company, was the last public func- 

tion in which all the members took part. Our train for New 

York left in the afternoon, and before nightfall we had reached 

the city and left our official programme as a thing of the past. 
Thursday, September 22nd, 

On the following day, however, a special visit was organised 
to Edison’s laboratory in Orange, N.J., at which most men 
endeavoured to be present. Mr. Edison, with his family, 
personally received us in the library, and after showing us his 
establishment invited us to afternoon tea. The great inventor 
is still as keen and active as ever, and showed us with consider- 
able pridehis private laboratory where his researches on his new 
battery were made. Some of these are now being manufactured 
in the works, but the greater part of the space is devoted to 
the manufacture of gramaphones and their records. In the 
evening a farewell supper was given at the Waldorf-Astoria, 
to which were invited those officers of the American Institute 
who were in New York. Amongst those present were Mr. 
Arnold, Mr. T. C. Martin, Mr. Samuel Insull, Mr. Coffin, Mr. 
R. W. Pope and Mr. Muller, and to these Mr. Gray again 
conveyed the thanks and appreciation of the British Institution 
for the hospitality and kindness shown to them. 

Friduy, September 23rd. 

The last scene of all on American soil took place the follow- 
ing afternoon, when the majority of the English visitors set 
sail in the White Star liner “ Arabic" for Liverpool. Those 
who stayed behind and many of the American hosts came 
down to say good-bye and to give a farewell cheer. 


Many of those who remained for a week longer inspected, 
in greater detail, some of the factories in the Eastern States 
and near New York, and under those conditions learned a 
great deal more of manufacturing and organisation than when 
they were “ with the crowd," but they certainly missed the 
genial company, hearty good-fellowship and magnificent 
hospitality, which will always be remembered by those who 
took part in the great circular tour. 


THE DUPLEX BALANCING OF TELEGRAPH CABLES. 


BY W. GAYE. 
( Concluded from page 996. ) 


A diagram of the simplest connections for balancing one 
cable against another on the double-block " principle is given 
in Fig. 14. In practice, the circuit of the receiving instrument 
through which the beginnings of the cables are connected 
would probably contain a condenser also, or, to adopt a more 
modern practice, the instrument would be in parallel with 
a magnetic shunt. For the present, however—as indeed it is 
in practice when balancing a cable for the first time—it will 
be well to short-circuit the condenser or disconnect the shunt. 
p represents the sum of the resistances in the battery circuit— 
viz., that of the battery itself and anything more it may 
contain. Let V be the potential at the junction of r and r, 
and v, v, those respectively at the beginning of the upper and 
lower cables. Then fundamentally we have 


v 


8X /. 1 
(x) 690 


V 


(0 (x + 2) +1 

B, 817 

But that no current shall pass through the instrument con- 
necting the points at which these potentials exist, it is necessary 


that v=r, or that 
(6) C- +5) 
R, : S1 ts R sp * 
an equation that will be satisfied when 7/7,=(RS,/SR,)* and 
581 (SR / RSI) l, or when rs—7,s. Expressing v in terms of e, 
we have now, when a balance has been obtained, 
€ 
T l RW 
CERSEI * 60 


and t= 


r= 


When the lower cable and r, are disconnected the expression 
is, of course, e 

— — PIA 

pt+rt+ E t ( =) 

„ Sp 

So that their connection to the circuit in the manner shown has 

the same effect upon the course of events with respect to the 


r 
upper cable as a simple increase of the resistance p to p (1 d^ ) 
1 


or 96 +$), would have when they are disconnected. 
1 


If both cables are of the finite lengths / and l, and have 
their distant ends insulated, the final potential values at their 
beginnings as well as elsewhere in their lengths, instead of 


falling to 0, cannot be less than — and . 
19 145 
1 


But that the balance shall be maintained these must equal 
each other, and it must accordingly be arranged that 


Fic. 14. 


s/s, = SI/S,. There are, therefore, three conditions attaching 
to a perfect balance—viz., 
(1) 


rjr Z(RS/SR)S . . . . . . 
which is called for especially at the very outset of affairs and 
at the intermediate stage to some extent also. 


s/s, = (SR,/S,R)! (2) 
required for the somewhat later and intermediate periods. And 
s/s, = SU/S, (3) 


necessitated as the potentials v and v, approach their final 
values. Of these three, (1) takes, perhaps, the first rank in 
importance. Attention has been already directed to the fact 
that the resistance r not only 
1 delays and limits the rise of 
potential, but is responsible 
for some retardation in its fall 

also. This is more clearl 

exhibited in Fig. 15, whic 
2 illustrates the crests of the 
potential waves, an arbitrary 
case in which, owing to 71 
being in excess of what it 
should be, & balance has not 
been obtained. Curve 1 repre- 
sents the potential at the 
beginning of the upper cable 
and curve 2 that at that of the 
lower—or as it would most 
probably be—artificial line. It 
is observed that while the values on the cable side are at first 
higher, they ultimately fall below those on the artificial line 
side. The current through the receiving instrument arising 
out of this want of balance is consequently first in one direction 
and then in the other. As the change in the direction (under 
ordinary practical conditions) occurs at an enormous speed, the 
first effect upon the instrument when the want of balance is 
slight may be small, but is, under any circumstances, extremely 

rapid, the mechanical result being that of a “ jar.” 

From the expressions for v and 1, it is evident that the 
resistances r and ri may be theoretically short-circuited and 


Fic. 15. 
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the balance remain undisturbed. Of a necessity for their pre- 
sence in practice there is no doubt. It arisesin part from the 
fact that the various connecting wires themselves possess a 
small resistance, and, as it would be difficult to ensure that of 
those on the cable and artificial line sides being otherwise 
suitably proportioned, it is desirable to furnish some means 
of compensating for this, which these resistances provide. It 
is probable, also, that they play some part with respect to the 
balancing of the complex function that we are ignoring—-viz., 
the inductance, not only of the cable but that also of the 
connecting wires. 

Second in importance is the condition (2) which must also 
be exactly satisfied, although its want of observance creates a 
difference of potential in one direction only. The close satis- 
faction of the third condition is of less moment in practice, 
owing to the fact that a relatively long time elapses after the 
battery is applied before it becomes prominently called for ; 
the long, slow disturbance or current wave which results from 
the want of it does not, in signalling also, materially interfere 
with the more abrupt impulses caused by the signals from the 
other end. Where this **double-block system of balancing 
is employed, the receiving instrument might—for reasons to 
do with the signals from the other station—be in series with a 
condenser, as has been said. The disturbance to the receiving 
instrument caused by a want of balance is then more complex, 
since it is no longer the outcome of a simple difference of 
potential but is caused by the time-rate-of-change in this 
difference. Under these circumstances, while the demand for 
an exact fulfilment of the first and second conditions remains, 
that of the third is of still less practical significance. 


It is to be remembered that the current through the instru- 
ment is the product of the capacity of the condenser and the 
time-rate-of-change in the difference of potential. So that if 
the latter be small, the instrument may not be sensibly affected, 
even though the final potential values of the artificial line and 
cable differ. We may even arrange that one final value may 
be zero by putting the end on that side to earth, while the 
other remains finite, without occasioning any disturbance of 
sufficient amplitude to prohibit signalling, or to be even notice- 
able. These observations hold equally good if, instead of a 
condenser in series with it, the instrument have in parallel a 
magnetic shunt, with the difference that the disturbance to the 
balance becomes again a consequence of the simple difference 
of potential. By the time that an exact satisfaction of con- 
dition (3) begins to be theoretically demanded, the effective 
resistance of the magnetic shunt will have become almost 
entirely ohmic, and, as this is usually small relatively to that 
of the instrument, by far the greater part of any current 
arising from a want of balance in this respect will pass through 
it, leaving the instrument unaffected to any serious extent. 

In referring to the practical balancing of a cable on the 
resistance bridge plan (Fig. 4), it was pointed out that some- 
thing beyond the simple theoretical conditions given as neces- 
sary was required. It was suggested that the need arose from 
the cable possessing inductance. As will have been anticipated, 
in balancing on the ‘“‘double-block” principle, it is also found 
necessary to either expedite and increase the rise of potential 
on the artificial line side of the instrument, or to delay and limit 
it on that of the cable. These objects being attained in the 
manner there described—viz., by, respectively, the insertion of 
a resistance on the artificial line side or by the connection of 
a condenser in parallel with the cable. 

While for various reasons the falling short of it may some- 
times with the usual receiving instrument be difficult to detect, 
a perfect balance is not and cannot be produced by the 
adoption of either the one or the other of these expedients. 
Their shortcomings are manifested, of course, at the very out- 
set by a disturbance, minute perhaps, but exceedingly abrupt. 

It is to be borne in mind that all that has foregone has 
reference to cables the insulation of which is perfect, and their 
core ratios unchanged throughout their lengths. A want of 
homogenity in this latter respect will affect the potential curve 
more or less according to, first, its situation in the length, and, 
secondly, its extent. | 

Thus, the substitution of the length of a knot or even 
less of a different core ratio at, or near, the beginning of a 


cable, or a corresponding change in the artificial line, will 
cause the potential on that side to rise either more abruptly or 
slowly, according to the nature of the difference, and so pro- 
duce a sudden and marked disturbance of the duplex balance, 
necessitating an alteration of the conditions for its restora- 
tion. If the extent be only that mentioned—viz., a knot or 
so—as its situation is removed further and further from the 
beginning, the disturbance of the balance will become less and 
less marked, soon eventually disappearing so far as to be 
practically indiscernible. Indeed, in the latter part of cables, 
or the artificial lines employed in connection with them, very 
great changes in extent and situation may be made without 
occasioning any appreciable disturbance of the balance. Where 
the double-block system is employed—i.e., on long cables—we 
may, as has been pointed out, even put the end of cable or 
artificial line to earth, and so make the core ratio there = O, 
the effect, provided a good balance existed with the end insu- 
lated, may not be appreciable, and in any case will be but the 
cause of a sluggish disturbance of small amplitude. 

In this connection it may be mentioned that where, in con- 
sequence of a somewhat insufficient length of artificial line, the 
potentials at the later stages become on that side too high and 
are so the cause of a disturbance that, while it is slow, is of 
inconveniently large amplitude, the defect may be remedied by 
an arrangement of one or more suitably proportioned “ leaks” 
at, and towards, the end of the line. In cases where a suffi- 
cient length of line is more markedly absent, a better plan is 
to add on some condensers to the end of the line. 

When a cable develops a fault, the balance becomes, of course, 
upset, though, if the fault be steady—:.e., one of unvarying 
resistance—it may be restored by the insertion of a “leak” of 
proportional resistance in the corresponding position of the 
artificial line. Under most circumstances, however, the 
capriciousness of the fault prohibits this being done. Even 
then the resulting disturbance is not without its utility, since it 
affords a rough guide as to the position of the fault. Thus it 
is at the end nearer the fault that the greatest disturbance is 
experienced ; indeed, at the other end, especially if the cable 
be a long one, and the fault of high resistance, none at all may 
be appreciable. 

The maintenance of a balance on long cables (where the 
receiving instrument has a high figure of merit) calls generally 
for daily and, in some cases, for hourly attention. The cause of 
this is the variation of temperature, and the factor commonly 
and most affected by this is the core ratio of the artificial line. 
It is interesting to note that as a probable consequence of 
the line's material bulk, there is a considerable time lag in this 
respect. Thus, a sudden rise or fall in the temperature imme- 
diately surrounding the artificial line is not followed by a 
change in the balance conditions for some hours. 

Although it is exceptional, evidence is not wanting that the 
core ratio of the cable is occasionally affected from the same 
cause. An instance within the experience of the writer existed 
in which the daily alteration of the balance conditions did 
not, during a certain season of the year, follow the variations 
of temperature surrounding the artificial line. The reason 
became manifest from the tests of a second short cable run- 
ning in comparatively shallow water close to, and parallel 
with, the first for a distance of 100 miles or so. These indi- 
cated at that time of year a change in the total resistance of 
the cable amounting, at its maximum, to about 3 per cent. 

In drawing these notes to a conclusion, expression may be 
given to 8 that they may be regarded rather in the ligar 
of suggestion than as containing any definite assertion. The 
student should also be warned that in comparing any practically 
existing duplex balance conditions with those quoted as theo- 
retically necessary, he must not expect to find that they agree. 
It is suggested that the discrepancy may be accounted for in 
the neglect in what has foregone of the property of induc- 
tance. If this is the case, and it seems reasonable to suppose 
that it may be, the comparison referred will afford striking 
evidence of the potency of this factor at the beginning of a 
cable. In any case it may encourage an embarkation on a 
more thorough investigation of the theory of the duplex 
balance in which, in common with its co-associates resistance 
and capacity inductance is taken into account. 


THE ELECTRICIAN, OCTOBER 14, 1904. 


ELECTRICITY SUPPLY IN WILLESDEN. 


In our issues of September 23rd and 30th we described in 
detail the Willesden power house of the North Metropolitan 


| 
| 


Electric Power Supply Co., from which energy is supplied in 


bulk” to the Willesden Urban District Council. Part of the 


current is supplied directly at low pressure to the 2 x 240-volt - 


three-wire network near the generating station, and the major 
part of the energy is conveyed at high pressure to the sub- 
station in Salusbury-road, Kilburn, where it is converted. 
Fig. 1 is a map of the district, showing the positions of the 
station and sub-station and the various mains, feeding points, 
&c. The shaded portions show the more thickly-populated 
parts of the area, where the greatest demand now exists, 
but, owing to the exigencies of space, only those streets can 


a ES 

METROPOLITAN RAILWAY 
WORKS 

WEMBLEY Le 


PARK 
Pes 


A 
aye Y 
We Y 
^ WILLESDEN / 
*- ISOLATION ^N. 
S HOSPITAL N 


^ WORKS «i: ELECTRICITY pul 
<> . a .--’ WORKS 


| STONEBRIDGE 


PARK 


; will 


Soke 
" “SEWAGE 
E —— = 


C ae! 
— 
a? f 
. — $ 
ar- 1 
: * 


* 
» ` 1 

o di N 
* 


e 
€ \ 
N] 
~ 
" 0 8 
— — eG — 


WILLESDEN OR 
JUNCTION ~ 


- 
The Electrician 


N 
5 


T^ 
$7) 


Ar 


1021 


two phases only of the feeders and one phase only of the 


transformer circuits. Two ordinary synchronisers are pro- 
vided, each fitted with phase lamps, paralleling voltmeter and 
two high-tension voltmeters, one for the ’bus bars and one for 
the in-coming machine. There is also an Everett-Edgcumbe 
synchroscope. The board carries no regulating switches, these 
being placed by the converters, as will be explained. 

The sub-station building adjoins the offices of the elec- 
tricity department. The converter room (Fig. 2) and the 
battery room are on the ground floor, and the transformer 
room in the basement. On the first floor are the testing rooms, 
stores, &c. The converters do not stand on independent 
foundations, but are simply bolted to the floor, which is sup- 
ported by iron columns—a system which, it will be remembered, 
was also followed in the sub-stations for the London County 
Council tramways. Each group of transformers is placed 
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be shown in which distributing mains are laid. The reason 
for the adoption of a “double-current” supply system were 
explained in our previous article and these will be readily 
appreciated by a glance at the map. 

The high-tension feeders from the generating station to tho 
sub-station are 0:125 sq. in., lead-covered three-core cables, 
insulated for 3,000 volts between phases. They are of the 
British Insulated and Helsby manufacture, and are laid “solid” 
in iron troughs. Two cables have been laid up to the 
present. These cables come directly to a high-tension board 
at the sub-station, this board being of the standard Ferranti 
pattern and similar to the high-tension board at the gene- 
rating station. The board has three sets of three feeder 
panels, connecting the feeders to the 'bus bars and four sets of 
three transformer panels, connecting the transformers to the 
"bus bara. There are fuses on all the panels, but ammeters on 


immediately below its rotary converter, and the low-tensiom 
leads run straight up to the slip-rings of the rotaries without 
passing through the switchboard. The transformers are mesh- 
connected on the high-tension side and star-connected on the 
low-tension side, the middle point of the star being connected 
to the third wire of the three-wire network. 

Regulation is done by varying the number of turns of the 
primary in the case of two of the three phases, the Hartford“ 
regulator being placed by the converter, as seen in Figs. 2 and 3. 
The regulator is to the right of the converter in Fig. 3, the 
square box on the left being the starting switch. Fig. 4 is a 
diagram of the connections of the regulator. This consists 
of a circular box containing two 15-contact circular switches 
placed back to back with a ratchet arrangement between them. 
The switches are rotated by means of the handle at the top of 
the regulator. A forward motion of the handle moves the 
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switch on one phase and the following backward motion the other | of 455 amperes. They are started by the starting switch off the 
switch. This is doubtless in order to avoid the discontinuity | continuous-current bus bars, and are run up to voltage and 
which wou!d occur in thetwo transformer circuits if bothswitches | synchronised at the high-tension board. The regulation by the 
were moved simultaneously, for such a discontinuity, although ' Hartford“ regulator covers a range corresponding to 250 volts 
on the continuous-current side. 

We now come tothe low-tension board, 
which is almost exactly similar to the 
one at the generating station, the chief 
difference being that there is a panel 
and main switch for each pole of 
the machines. As at the generating 
station, there are four bus bars 
with “selector” switches, so that the 
Ser CT ä feeders can be run at four different 
eee m DE oct dm pressures and from separate machines if 
00993111 un m g 3 desired, while on the other hand two, 

| ; "WP ———— three or four 'bus bars can be joined 
together by paralleling plugs. At present 
two different feeder pressures have to be 
used every evening. We give an elevation 
of the board (Fig. 5) and a diagram of the 
connections (Fig. 6). From these figures 
it will be seen that each pair of machine 
panels (on the left) has two main switches 
with excess-current tripping coils, an 
ammeter and a pair of selector switches, 
while the feeder panels (on the right) are 
similar but are fitted with fuses instead of 
tripping coils. The three 'bus bar volt- 
meters are on sliding rails as at Taylor's- 
lane, and can be pulled over by cords 
| - | — to make contact with either of the four 
10. 2.— GEN EHI. VILW or CONVERTER lioox 1N Stn-sTAaTIon. bus bars. In addition there is a booster 
voltmeter and two pilot voltmeters. The 
only momentary, might suffice to put the rotaries out of step. | main battery balancer panels are in the middle, and the 
There is an index on the handle, and for raising the E. M. F. various auxiliary switches are on the regulating table in front. 
the handle is turned with the index forward and pointing to These latter are again similar to those at the generating 
the words“ Raise E.M.F." on the case. By turning back the station. The booster fields, which are separately excited 
handle, before pumping with it, through 
about 60deg. to “Lower E. M. F.,“ the m | m — — — 
ratchets are reversed and moving the S ^. 


handle turns the switches in the reverse | 
" wer, V vv Tw y. 
Se, d: , 


direction. Although there are only 


15 contacts, 30 adjustments can be E. pi — 

made, for when the switch has been round — RUE TME —]JA.— i 
PE Es. * te E AL d om ti 
rri Viri T TT 


once, say for lowering the E.M.F., the 
DUUM 


whole section of the winding between 
the points 1 and 2 is switched out, and 
this is equivalent to 15 of the smaller 
sections. It is only necessary to vary 
the turns on two of the windings, for, dis | 
the three transformers being connected Pao. AY || . E EA 
in mesh, the third one adjusts its pressure 2 T SN EDI 
automatically when the number of wind- 
ings of the other two is varied. All 
three transformers are identical, however, 
so that one spare“ suffices for all three. 
There are two sets of three 40kw. trans- 
formers and two sets of three 100kw. 
transformers. They are oil-cooled and of 
the ordinary Westinghouse pattern, 

The rotaries (there are four at present, 
with space for twelve) are of the 
same make, and are standard 6-pole 
machines, with a frequency of 25 ~ per 
second, and, therefore, a speed of 500 revs. 
per min. Two are rated at 100kw. each, 
and two at 250kw. each. The machines 
have the usual damping coils on the field 
poles. They are compound wound, but at Fic. 3.—Rotary Converter, REGULATOR AND L.T. Boanp. 
present only the shunt fields are employed ; 
the usual throwover switch connecting up the compound wind- | from the bus bars, can be reversed for boosting up or down, 
ing and the equaliser bar is placed on the machine itself, | there being no regulator cells on the battery. The boosters are 
as seen in Fig. 3. The machines can supply a pressure of from | used for charging the cells in the ordinary way, but they 


480 to 680 volts on the continuous-current side, with a current can be discharged through, and can be connected in parallel 
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between the middle wire and the middle ’bus bar by means of | a recording ammeter, reading from 0 to 40 amperes on either 
the switch marked ** booster 2-way switch.” Provision is also | side of zero, is connected between the middle wire and earth 
made for separate excitation of the converters, if desired, from | through the coil of an automatic switch. This switch can bo 
the bus bars. The two halves of the battery may be inter- | adjusted to trip at any current between 10 and 70 amperes, 
changed by means of the coupled switch below the battery ; and when it drops it connects a bank of lamps between the 
—€— E ammeter and earth, the number of lamps 

` TO MTARY ` ad. 3-WIRE SYSTEM in parallel being only sufficient to allow 

4 amperes to pass at 240 volts. Two of the 

NL 3. TRANSFORMER 2. E TRANSFORMER 1. lamps are on the board, so that their bright. 
=. ee ness is a rough gauge of the badness of the 

ff mue A fault, and in addition there is à red lamp 

it eff | | | which is connected between one of the outers 
T ; gon len P e * and the middle wire when the switch drops. 


ft E — A two-way switch with a central ** off" con- 


tact is provided by which either outer main 


= can be earthed through a water resistance 

z when the middle wire is disconnected from 

earth, this being for the purpose of 
Arist 
N 


burning out faults. When this is done, 
the ammeter is short-circuited by a plug pro- 
vided for the purpose. A third switch is 
provided for testing the network with an 
earthed two cell battery ; 1t can connect the 
middle wire to the battery, and can reverse 
the poles of the battery as a check. The 
recording ammeter is then in circuit, and 
readings are taken from its dial. 

The converter room is well lighted by 
windows on three sides of the building, and 
the walls are faced with white glazed bricks 
with green dado, as in the engine room 

Fro. 4.—Coxnections or Hartrorp REGULATOR. at Taylor'slane. Two enclosed arc lamps 

in series off the 240-volt mains light it 

panels. By the field switches of the rotaries are four knife ! at night. An 8-ton hand-travelling crane by the Chatteris 

switches, for connecting the middle points of the transtormer Engineering Works Co. was found serviceable during erection 

secondaries to the neutral wire of the three-wire system. Messrs. | of the machines. The battery room contains two sets of 

Ferranti have supplied and erected the switchboards, and these | Tudor cells with a capacity of 840 ampere-hours at a 10-hour 
are fitted with Nalder Bros. and Thompson instruments. The | discharge rate. 
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boosters and balancers are 33kw. machines, all mounted on one At present there are four feeders from the sub.station. 
shaft with three bearings, as at the generating station. These, as all the cables, are paper-insulated and lead-covered, 

By this machine are the starting switches and also a separate | are laid ^ solid," the British Insulated and Helsby Cables 
panel for testing the mains and burning out faults. Normally, | Co. having supplied and laid them. The U-shaped supporting 
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straps designed by Mr. Ruthven-Murray and described in The | together, through fuses, on the outers, and by a solid link on 


Electrician, Vol. LII., p. 786, are used on the more recent exten- | the middle wire. 

sions. The feeders are 0°6 sq. in. concentric cables and are The positions of the arc lamps are shown in the map (Fig. 1). 
laid in iron troughs. To the Taylor's-lane network there are | There are in all 140 lamps, 40 of which bnrn all night, and 100 
three feeders, two 0:6 sq. in. and the other 0:25 sq. in., while the | half the night. The pillars of the latter carry two incandescent 
Salusbury-road network is fed by 0:4 and 0:6 concentric feeders. | lamps which come in when the arcs go out. In addition, some 
The middle wire of the distributing system is connected both | experimental incandescent lighting is in progress in one street. 
to the sub-station and to the electricity works through a All the arcs are of the Gilbert double-carbon 10-ampere type, 
0:3 sq. in. feeder, the mid wire being earthed at the sub-station burning 32 hours. They are connected 10 in series on the 
only. Five sizes of distributors are employed 0:3, 0:25, 0:2, | 480-volt mains. A brief description of the arc lightin 
0:1 and 0:15 sq. in.; they are three-core cables, the third wire appeared in The Electrician, Vol. LII. p. 88, but we may add 
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Fic. 6.—D1acram or Low-TENSION SWITCHBOARD CONNECTIONS. 


being in all cases half the section of the other two. The | a few particulars. On switching on a group of 10 lamps, the 
distributors are all laid in wood troughs with brick covers. | switch first connects up nine lamps in series with the substitu- 
“Wiped” glands are employed on all the network boxes (which | tional resistance of the tenth. When the lamps have sta 

are filled with solid links instead of fuses), but the service boxes | burning steadily, the tenth lamp is switched in by a further 
are simply filled with compound. The latter are bonded to the | movement of the switch. This saves a heavy rush of current 
cables and are placed in wooden boxes also filled with com- | at starting. The usual cut-out is provided in every lamp 
pound. The feeding boxes are all above ground, forming | pillar for cutting in the substitutional resistance when the arc 
short pillars of rectangular section about 2ft. Gin. x 2ft, and is out. In connection with the automatic switch for switching 
4ft. high. At these points, the cables terminate in boxes where in the incandescents in place of the half-night arcs, there is an 
they are jointed to rubber cables which lead into the feeder ingenious device for switching off. The coil of the switch is in 
pillars. At the point where the Taylor’s-lane distributing net- | series with the arc in the usual way and the armature whic! 
work meets the sub-station network, the two are connected makes the contacts for the circuit of the incandescents 1 
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lifted when the arc is burning. Attached to the centre of 
the armature is a helical spring, the bottom of which is 
attached to a dash-pot. The centre of the dash-pot is slightly 
out of plumb with the centre of the armature, so that for a 
few seconds after the armature is lifted against the tension of 
the spring—i.e., until the dash-pot has risen to its full extent 
the armature is tilted slightly. If the lamp is switched off 
again within this period, a weight attached to the armature 
catches on a projection from the case of the switch, and the 
armature does not drop. Thus, to switch out the incandescent 
lamps in the morning, all that is necessary is to switch the 
ares in momentarily and switch off again, for then the arma- 
ture of the automatic switch is lifted, but does not drop into 
the incandescent lamp contacts. Itis, however, still in position 
for switching on the arcs again in the evening, for which 
purpose only the usual switch is necessary. 

In preparing this article as well as our previous one, we owe 
much to the help of Mr. Ruthven-Murray, the consulting engineer 
to the Willesden Urban District Council, and the Council's staff 
(Mr. C. H. Smyth, the mains superintendent, and Mr. A. H. 
Ellis, who is in charge of the sub-station). We also desire to 
thank Mr. R. Poole for lending us the photographs from which 
some of the illustrations in this article were prepared. 


A RECENT WIRELESS TELEGRAPH PATENT. 


À recent patent, No. 16,113 of 1903, issued to Mr. J. Nevil 
Maskelyne, relates to an ** Improved Mode of and Apparatus 
for Producing and Detecting Hertzian Oscillations." 

In both transmitter and receiver the active oscillations are 
set up in a “closed” circuit or loop, instead of the usual 
vertical wires forming an „open“ circuit. 
In each case, means are provided to ensure 


the bringing of the points where the highest 1 
P.D.s are found (anti-nodes) into the posi- 
tions where their influence can be most 4. 
efficiently exerted. The main circuit or loop we 


is formed of a wellinsulated wire or a 
number of wires connected in parallel. It is | 
vertically supported from its central point | 
by a mast or in any other convenient | 
manner. The two ends are brought into | 
the instrument room through suitable insu- 
lators capable of withstanding the high 
potentials used in transmitting. The same main circuit or 
loop serves either for transmitting or receiving. 


Referring then to Fig. 1 k is & Morse key lever mounted on a pivot, the 
arm being hinged at h to allow a certain amount of movement from right 
to left. On the opposite side of the pivot extends a tail lever g, which is 
joined by a vuleanite connecting rod u to a lever working a rotating 
switch J. This switch consists of a central pivot surrounded by contact 
studs 1 to 8. Mounted on the pivot are three insulated arms carrying 
metal segments s, 81, 8 which serve to connect pairs of the contact studs. 
The particular studs Joined up will depend upon the position to which 
the lever is moved. Normally, the connecting rod u is drawn to one side, 
say to the right, by a spring w, and the metal segments s, 81, 83 connect 
the studs 1, 6, which represent the ends of the main circuit, with the 
studs 2, 7, which represent the ends of the receiver circuit. Further, the 
key lever also acts as & switch for preventing the accidental working of 
the transmitter, while the receiver is in circuit, the key contact xi being 
carried out of contact with its fellow k, Normally, the studs 1, 6 are 
connected by the segments s, 8, to the studs 2, 7. When it is required to 
use the transmitter, the operator moves the Morse key lever k to the right 
and retains it by a gentle pressure while working. This movement brings 
the Morse key contacts kı, k into juxtaposition and at the same time, 
through the connecting rod u, rotates the switch J, thus throwing the 
receiver out of contact and connecting the studs 1, 6, which represent 
the ends of the main circuit or loop, by means of the metal segments to 
the studs 8, 5, which represent the ends of the transmitter circuit. At the 
same time the third segment s, completes a circuit between studs 3, 4, the 
purpose of which will appear later. The contact studs and segments are 
preferably immersed in oil to ensure immunity from any danger of 
sparking across when the transmitter is in use. The Morse key contacts 
should also be bridged by a condenser for the purpose of reducing sparking 
between them when transmitting. 

c is the sensitive detector or c onjunctor (see Fig. 5), whereby the received 
impulses are caused to effect the working of the apparatus. This con- 
junctor consists of a short glass tube, c, on the ends of which metal caps, 9, 
are cemented. Through these caps 9 are passed plug pieces 10, with 
rounded ends projecting inwards. The rounded ends are ground truly 
spherical and brought to a mirror polish. When in position, the spherical 
surfaces are separated by a distance of about 5mm. and the space between 


the spherical surfaces is bridged by a hollow cylinder 11, whose internal 
diameter is less than the diameter of the spheres which support it. The 
ends of the cylinder are bevelled and accurately ground to a knife edge 
and both the inside and ends of the cylinder are brought to a mirror 
polish. The length of the cylinder 11 is so adjusted that, when the plugs 
are screwed in, the cylinder will not be clamped, but will have a small 
amount of play. The plugsand cylinders are preferably made of hardened 
steel and will act as a conductor of electricity. In order to render the 
conjunctor normally non-conductive and in a condition in which it will 
become conductive only, when acted upon by electric surgings or oscilla- 
tions, the cylinder and plugs are put into a closed platinum crucible 
and carefully heated until they become coated with a pale yellow film of 
oxide. They are then allowed to ccol and mounted in the glass tube, the 
plugs being cemented into the caps to render the whole airtight. One of 
the plugs is provided with a cavity, z, for containing a small quantity of 
anhydrous calcium chloride or similar substance, for the purpose of 
absorbing any slight moisture that the air in the tube may hold, thus 
ensuring that the enclosed air should be quite dry. The plugs are 
extended outwardly to form two pins 12, which fit into clips provided for 
the purpose on the receiver. This construction of conjunctor may be modi- 


| fied— for example, the connecting cylinder may have spherical ends, filling 
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into knife-edged cups on the plugs supporting it. Or, instead of spherical 
surfaces, truncated cones may be employed, but spherical surfaces are 
preferable on account of the ease with which they may be accurately 
formed and polished. The contact surfaces, when oxidised in the 
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manner above described, become practically non-conductive to currente 
of low potential, but when subjected to the action of any slight 
electrical disturbance, they become almost perfectly conductive. To 
destroy their conductivity the surfaces have to be separated by 
mechanical means, and this is preferably accomplished by a slight 
upward movement which throws the cylinder off its spherical 
supports and restores the arrangement to its normal condition. This 
throwing-up movement is obtained by mounting the device upon the 
armature di of an electromagnet, a, which is caused to act whenever a 
carrent passes through the conjunctor, as will be more readily seen by 
reference to Figs. 6 and 7, which will be more fully described. It is pre- 
ferred to describe the detector as a . conjunctor," in order to distinguish 
it from the irregular and heterogeneous point-and-surface contacts, known 
as '"coherers." In this form of conjunctor all the components are 
mechanically accurate and thus are capable of exact reproduction in any 
quantity. The mechanical accuracy of the conjunctor is reflected in its 
extremely regular action in practical use. oe ween 
In the apparatus as arranged for receiving, one end of the main circuit 
is led to an earth connection, ei, through the studs 1, 2, the other end 
being connected to one plate of a condenser, n, through the studs 6, 7, by 
means of the segments s and s, respectively. The opposite side of the 
condenser n is joined to one end of a variable self-induction coil, i, the 
other end of the coil being connected directly to one side of the con- 
junctor, the other side of the conjunctor being connected to earth 
at e, thus forming a complete circuit. The arrangement consisting of 
the condenser n and adjustable inductanz3 i is termed an “ integrator," 
and its object ia to integrate the successive oscillations received and 
cause them to act cumulatively upon the conju actor. The impulses 
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radiated by the transmitter will have & certain definite period of oscilla- 
tion depending upon the physical conditions involved, and the receiving 
circuit, as above described, will also have a very distinct natural period 
of its own, therefore, in order to produce integration of the received 
oscillations, it will be obviously necessary that the two systems shall 
have their respective periods tuned or brought into harmony, other- 
wise the oscillations first received will act in opposition to those that 
follow and defeat the end in view. It is for this reason that the self- 
induction coil i is made adjustable. It is preferably constructed of 
uninsulated copper wire wound upon an insulating cylinder. A slider, ii, 
short-circuits those turns of the coil which lie between it and the con- 
denser n, thus, by moving the slider towards one end or the other of the 
coil, the path of the oscillations may be lengthened or shortened at will 
and the period correspondingly altered. By moving the slider to its 
fullest extent, the whole coil will be short-circuited and the integrator 
practically zut out. Besides determining the positions of the anti-nodes 
er points of maximum potential, the condenser n provides a point at 
which the conductors forming the circuit are not actually joined. This 
virtual gap is bridged by a relay, r, and a battery cell, b. Then, so 
long as the conjunctor is in its normal state, no current passes through 
the relay, but, when under the influence of electric surgings, the con- 
junctor makes contact, a current from the cell b will pass around the 
circuit through the relay r, causing its armature a to move and close the 
local circuits. There ere two local circuits operated by this relay r, one 
which operates the magnet of a restoring device or '*disjunctor" d 
that is to say, which separates the sensitive contacts of the conjunctor— 
and the other, which simultaneously excites the magnet of a Morse record- 
ing instrument, m. 

The connections and operation of these local circuits are as 
follows :—Two batteries, b, bs, are joined in series aud from the 
junction v, between them a wire leads to a rocking arm, v, actuated 
by the disjunctor armature. At its free end, this rocking arm v 
carries a contact stud, which moves between two loose pivotted 
contact studs di and mi. Light springs tend to press these loose 
pivotted contact studs towards the contact stud on the rocking 
arm t. Their movement, however, is restricted by stops, so that 
they have not as much play as the rocking arm. The loosely 
pivotted contact stud d; is connected in series with the armature 
a of the relay, the other, mı, being connected in series with the Morse 
recording instrument m. When, therefore, the rocking arm v has moved 
to its full extent in either direction, it will break contact with the stud 
d: or m from which it has moved. Normally, it rests against the stud di 
in series with the relay armature, being drawn in that direction by a suit- 
able spring. When the relay r makes contact, a current passes from vı 
between the batteries b», by, to the rocking arm v, through the contact 
stud dı in series with the relay armature a to the disjunctor d, and thence 
back to the battery U. The disjunctor magnet thus excited attracts its 
armature, which, in turn, rocks the rocking arm v. Directly the 
rocking arm begins to move it comes in contact with the stud m, in series 
with the Morse recording instrument m, and a current then passes from 
v,, through the rocking arm v and the stud m,, to the Morse recording 
instrument and back to the battery bz}, thus actuating the said Morse 
recorder, On the completion of its stroke, the rocking arm v breaks con- 
tact with the stud d, in series with the relay armature a, and at the same 
instant the contact surfaces of the conjunctor are thrown apart, and all the 


parts automatically return to their normal positions, ready to repeat their ` 
As drawn, the movements aie | 


movements on receipt of another impulse. 
much exaggerated for the sake of clearne s and emphasis, but in prac- 


tice the movements of the apparatus are slight and extremely rapid, 


so that w th a continuous stream of impulses the ink wheel of the Morse 
recording instrument never leaves the paper. Dots and dashes, there- 
fore, are signalled by sending streams of impulses for short and longer 


periods, as required. The sending current acting through the conjunctor | 


is not of the full potential of the relay battery cell b, and 
the conjunctor may and should be made sufficiently 
sensitive to become conductive when its contacts have 
a P.D. of from 1:5 to 2 volts. Therefore, if the relay 
battery b consists merely of a single dry cell, its full 
potential will be too great. To remedy this, I join up 
the poles of the battery b with an adjustable rheostat p, 
with a slider p,. The sending current is taken directly 
from the battery terminal on one side and from the 
slider p, of the rheostat p on the other side. By suit- 
ably adjusting the latter, the potential of the sending 
current may be altered at will. 

The last point relating to the receiver is in reference 
to the third segment s, on the rotating switch J. The 
conjunctor c being so sensitive that it responds to a 
potential of 1 or 2 volts, cannot be expected to suffer 
no damage if submitted to the near action of the trans. 
mitter, whose oscillations may have a potential of 
hundreds of thousands of volts. It is, therefore, advisable 
that, during transmission, the conjunctor should be dis- 
connected from everything that may convey to it an 
excess of energy. For this reason its support is made 
of ebonite or other insulating material, and contact 


with it is made by two rocking arms, cj, cz. mounted upon a pivotted | 


insulating shaft, cs, see Figs. 6 and 7. This shaft also carries an 
armature, c, which, when attached by a magnet o, draws the rocking 
arms away from the two ends of the conjunctor c. Normally, the 
arms are pressed into contact by a spring, cz. When the rotating switch l 
is rotated to the position for transmitting, the third segment s joins 
with contact studs 3, 4, and completes the circuit of the battery 51 
through the magnet o, which instantly disconnects the conjunctor c. 


On releasing the transmitting key contaot between these studs 3, 4 is 
broken and the current from battery bı will be interrupted, the arms 
again making contact with the conjunctor. In the receiving apparatus 
each magnet bobbin should be bridged by a non-inductive shunt, 
whose resistance is preferably about double that of the bobbin itself. 
It is preferred to keep the resistance low and use a comparatively 
large current of low potential. In this way local circuits are prevented 
from reacting upon the conjunctor c and the necessity for shunting con- 
tacts with condensers or resistances is obviated. The method of using 
high resistances requiring high potentials to reduce the current leads to 
infinite trouble, as the after spark, which occurs whenever a contact is 
broken, has so high a potential that it is difficult to eliminate, and 
reaction upon the sensitive detector or conjunctor difficult to prevent. 


Fig. 3. 


Fia. 4. 


Fic. 2. 


But with currenta of low potential, however large they may be, local dis- 
turbances are easily prevented, as it is potential alone that affects the 
eonjunctor. Beyond the amount necessary to charge the contact sur- 
faces current-density may be increased indefinitely without affecting the 
conjunctor in the least. 


Referring now to Fig. 2, which refers to the transmitting arrangement, 
energy is supplied from an induction coil or transformer, t, provided with 
condenser n; and contact breaker in the usual manner. One secondary 
terminal, ti, of the induction coil t is connected to one end of the main 
circuit or loop, j, the other end of the main circuit passing to one side of 
a spark-gap, y. The opposite side of the gap g is connected to the other 
secondary terminal t, of the coil and also to earth at e. The lower ends 
of the main circuit j are, in this case, bridged by a condenser, i4, situated 


Fics. 6 AND 7. 


near the coil, the object of which is to produce an anti-node at the 
highest point of the main circuit, Without this arrangement, the anti- 
node would be at the secondary terminal ti of the induction coil, where, 
obviously, radiation would be absolutely inefficient, as will be apparent 
to those conversant with the subject of electrical oscillations. It is also 
found convenient to insert condensers, n, in the main circuit or loop 
j in order that the current oscillating therein shall not be at the 
full potential given by the transformer terminals before the oscillations 


THE ELECTRICIAN, 


are established, thus tending to avoid undue leakage from the main 
circuit or loop j. This arrangement of transmitter is, for general purposes, 
to be preferred on the score of economy, as it will transmit signals as far 
as they can be sent with the power employed and under the conditions 
imposed. But for cases in which economy is not the chief consideration, 
when energy may be wasted, in order to fulfil some special requirement, 
such as when a transmitter must be able to communicate with any single 
station of a number which are within speaking distance, the integrators 
at the communicating station must be adjusted to periods as diverse as 
possible, the transmitters must be made adjustable to suit the various 
periods adopted, and the oscillations radiated must be individually too 
weak to affect the nearest receiving station. This being arranged, it will 
only be the particular receiver which integrates the impulses sent out 
that responds to the transmitter. The transmitter, instead of sending 
out a few powerful waves at each impulse, sends out many feeble ones, 
thus causing the waste of energy above referred to. At each oscillation 
there will be a definite loss of a certain percentage of the total energy by 
leakage, by conversion into heat at the spark-gap, by overcoming resis- 
tance and self-induction, and the more the oscillation is prolonged the 
greater must be the total loss of efficiency. 

Various methods of altering the frequency and percentage of radiation 
at the transmitting station may be employed. For example, an adjus- 
table self-induction coil / see Fig. 4, may be inserted between the ends 
of the main circuit j, while other adjustable coils, yi, y,. may be placed 
in the circuit with a condenser n, for each. A third adjustable condenser, 
x, is also employed, while e, indicates earth and g the spark-vap. By 
widely separating the plates of this adjustable condenser æ, both it and 
its inductance can be rendered inoperative. Thus the period may be 
altered by varying the inductance at the end of the main circuit. The 
percentage of radiation may be varied for prolonging or curtailing the 
oscillation by adjusting the adjustable condenser for capacity and tuning 
its inductance t» the same period as the main cireuit. Obviously, the 
more energy is retained in the system containing the adjustable con- 
denser and the inductance, the less will be radiated from the system 
contaiuing the main circuit and its inductances, and tue longer the oscil- 
lations will continue, for the reason that the former does not radiate any- 
thing but the latter does. The sparks producing the radiat d oscillations 
are the result of interruptions of the primary current by the contact- 
breaker / (see Fig. 1) bridged by the condenser ns. thus the part played by 
ris a very important one. The defects connected with a simple make- 
and-break vibrator are so marked that many devices are employed to take 
the place of . The object is to increase the rapidity of action while 
reducing the sparking at the contacts. For this purpose I may use a 
motor-driven commutator of any convenient construction. 

In Figs. 6 and 7 the leads to the various parts are indicated by the 
reference letters 241, 2m in Fig. 6, and 2az, 2v1, 202, 2i, 2e, 2 4 and 201, 
and in Fig. 4 by the letters 2t!, 2€. The transmitter connections are 
shown on the drawing Fig. 1 by dotted lines, the receiver connections by 
full lines and the common connection by dot and dash lines. 


NOTES ON EQUIPMENT OF THE WILKESBARRE 
AND HAZLETON RAILWAY.* 


BY LEWIS B. STILLWELL. 


The equipment of the Wilkesbarre and Hazleton Railway, which 
was completed in the spring of 1908, has been referred to in some 
detail in technical publications, but it is thought that a brief 
description of certain features, novel in whole or in part particu- 
larly the covered third-rail and the special form of collecting shoe 
emploved, should be recorded in the proceedings of this Congress. 
The faet that this was the first railway of any considerable length 
in America to be equipped for commercial use with a protected 
third-rail, and that for the last 18 months it has been in highly 
successful operation, may make the followiug descriptive notes 
relative to construction and to performance of some value to engi- 
neers who may be called upon to deal with similar equipment 
problems. 

The more important features of this railway and its equipment 
are: — 1. The use of a contact rail covered by a plank guard to pro- 
tect it against snow and sleet, and to prevent accidental contact by 
people crossing the track or walking near it. 2. The elimination 
of all grade crossings. 3. The fact that it traverses a rugged and 
mountainous country, level stretches of roadbed being practically 
insignificant, while there are several stretches of 3 per cent. grade 
not less than 4 miles in length. 4. The use of cars weighing 
42 tons net, without passenger load, and equipped with four motors 
of 125 H.P. (one hour rating) each. 5. Brake equipment so designed 
that no one accident to any part of the rigging can render all brakes 
inoperative. 6. The use of a portable converter station in the form 
of a car carrying transformers, converters and necessary switch gear. 
7. The use of a soldered—not riveted—rail bond. 

The railway is 26:2 miles long, has a single track and connects 
the cities of Wilkesbarre and Hazleton in north-western Pennsvl- 
vania. It competes with two steam railways, the Lehigh Vallev 
and a branch of the Pennsylvania, both of which were in operation 
long before their electrically-equipped competitor was projected. 


* Abstract of a Paper read before Section F of the International Con- 
gress of St. Loais. 
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The maximum grades used by the steam railways approximate 
2 per cent., and the distance between their respective terminals in 
the two cities is 50°4 miles in the case of the Pennsylvania and 
49:6 miles in the case of the Lehigh Valley. The country between 
Wilkesbarre and Hazleton is mountainous, the new railway being 
compelled to cross not less than three ranges. The terminus of 
the line in Hazleton is nearly 1,200ft. above the Wilkesbarre ter- 
minus. One of the striking advantages of electric traction is illus- 
trated by the fact that the adoption of a practically uniform gradient 
of 3 per cent. has made it possible to locate and construct a line 
but 26:2 miles in length, connecting, through so exceptionally moun- 
tainous a country, termini which are 21 miles apart as the crow 
flies. In accomplishing this result, one tunnel is used ; this pierces 
the Penobscot range, and is 2,684ft. in length The passenger 
traffic of the road is chiefly through service, the country between 
the two cities being sparsely populated. A considerable freight 
business in delivery of supplies to the inhabitants of the intervening 
country and in hauling farm produce to market as well as a 
moderate express business has been developed since the service of 
this road was inaugurated. 

The railway is constructed upon a private right of way 60ft. wide 
fenced on both sides throughout its entire length. Grade crossings 
are entirely eliminated, a feature of construction which may well 
be copied wherever and whenever possible, the resultant increase in 
speed compensating ina large degree if not wholly for the increased 
cost of construction. There are 33 bridges crossing highways and 
streams; the majority of these structures have concrete abutinents 
and steel girders. There is one three-arch bridge of granite 
masonry, and one bridge using steel girders supported upon high 
masonry piers. The track rail weighs 951b. to the yard, and is sup- 
ported upon 8ft. ties spaced to 24in. centres. Every fifth tie is Oft. 
long, the extended ends of these ties carrving the insulators which 
support the contact- rail. The ties are laid upon a bed of anthracite 
coal cinders topped with a dressing of broken stone. All curves are 
carefully compounded, and the outer rail properly elevated with 
reference to high-speed service. 

The contact rails are 60ft. in length and weigh 80lb. per vard. 
The specified composition of the contact rail is as follows :—Carbon 
not to exceed 0:10 per cent.; manganese, 0°55 per cent.; phos- 
phorus, 0°08 per cent.; sulphur, 0:10 per cent.; silicon, 0'03 per 
cent. Its conductivity is equivalent to pure copper, having about 
one eighth its cross-section. The centre line of the contact-rail is 
28in. from gauge line of the track, and its upper face is din. above 
the track rail, this location being selected to permit operation of 
steam locomotives over the track without disturbance of the contact. 
rail or its guard. Fig. 1 shows relative position of the track rails. 
contact rail, the rail guard and collecting shoe. 

Each 60ft. length of the contract rail is anchored at its middle 
by a projection of the malleable iron casting at the top of the insu- 
lator, which projection engages with a slot in the base of the rail. 
To allow for expansion, adjacent rails are separated by a distance 
of Jin. when temperature of the rail is 60°F. To permit free expan- 
sion and contraction, the fish plates are left sufficiently loose. 
Contact rail and track rails are electrically connected throughout 
their respective lengths by copper bonds which are soldered to the 
rails. These bonds are fastened under the base of the rail. The 
rail guard is a 2in. pine plank, Gin. in width, supported directly over 
the rail by oak posts at intervals of Xft., these posts in turn being 
supported by the contact rail to which they are attached by means 
of malleable iron castings and hook bolts, as shown in Fig. 1. 

The schedule provided for in the equipment of the road con- 
templated an hourly express service and a local service upon head- 
wav of 90 minutes. The rolling stock equipment comprises six 
combination coaches, each having a passenger compartment. a 
baggage compartment and a toilet room. The passenger compart- 
ment provides 38 seats of standard Pennsylvania passenger car 
size - i e., 40in. long—while eight seats are provided in the baggage 
compartment, which is also used as a smoking compartment. The 
general dimensions of the car are :-—Length over end panels, 43ft. ; 
over platform, 51ft.—width over outside sheathing, 9ft. 6in. ; height 
from bottom of sill over roof 9ft. 84in. Double sliding doors are 
used at the passenger end of the cars and single sliding doors at the 
opposite end. Loading steps are used at only one side of each plat- 
form, and the side of the platform opposite these steps is used tor 
the motorman’s cab. At each side of the baggage compartment 1s 
a sliding door 42in. wide; the vestibule side doors are hinged to the 
vestibule post next the car body, and when closed are locked by the 
trap door which is lowered to complete the floor of the vestibule 
and cover the steps when the door is closed. Automatic air sand 
boxes are used. Cow-catchers ” attached to the trucks are placed 
at each end of the car and are set back a sufficient distance to avoid 
interference with the couplings. 

Brill No. 27-E-2 trucks are used; the wheel base is 7ft. 6in., and 
the wheels are 36in. in diameter. A General Electric No. 66 motor 
is attached to each of the four axles. The control system is the 
Sprague multiple unit automatic control, using contactors instead 
of control cylinders. The total weight of the car equipped, without 
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passengers, is 84,000lb. A railway using cars of this weight and The cars are equipped with trolley poles for use in passing over 
operating over gradients of 8 per cent., ranging from 8 to 5 miles in | portions of the city traction systems, and the switch which con- 
length, requires a reliable brake equipment. In the case described | trols the connection to trolley and shoe is arranged to permit 
in this Paper, both outside and inside brake shoes are provided, the | change from trolley to third-rail supply or vice versa without 
outside brakes being operated by two independent means—viz., | losing contact. 
Westinghouse automatic air apparatus and a vertical hand-wheel The power plant is located about 8:4 miles from the Hazleton end 
located in the motorman’s cab. The inside brakes are operated by | of the line upon Nescopeck creek. The electrical equipment com- 
& vertical wheel in the vestibule through mechanical connection | prises three 400kw. three-phase alternators of ths revolving-field 
absolutely independent of that which operates the outside shoes. | type, direct connected to three single-expansion twin engines, 
operating at 150 revs. per min. The alternators deliver three-phase 
currents at 890 volts. A 400kw. converter, located in the power 
| 
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The failure of no one element in the brake equipment, therefore, | house, receives alternating current from the generator bus bars, 
can deprive the train crew of effective means for checking the speed | and delivers continuous current at about 625 volts to contact-rail 
of the car. In the arrangement of the inside brake equipment, | where the line passes the power house. Two groups, each com- 
provision is also made for the Newell magnetic track brake, which, | prising three transformers of 150kw. each, connected in delta, 
however, has not yet been developed for cars equipped with motors | deliver to the transmission circuits energy at 15,000 volts potential. 
of so large a size as are used in this instance. The transformers are of the oil-insulated self-cooling ty pe. 

The Westinghouse air-brake apparatus is so arranged as to At & distance of 11 miles from the power house, in the direction 
permit use of the “ straight air system," and also of the automatic | of Wilkesbarre, a sub-station, comprising three step-down trans- 
system. The former, by which air admitted by opening the | formers and one 400kw. converter, is located. The contact rail, 
engineer's valve operates directly upon the piston of the brake | from this point to the Wilkesbarre terminus, is supplied froin this 
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Fic. 3.—ConveRTER CAR. 


cylinder, is gerierally used for the reason that it readily permits 
graduated application of the brakes. At the same time, the auto- | supplied at each end from the converters located at these points. 
matic is available and is brought into service at any time by reduc- | At the Hazleton end of the line, which is 8:4 miles from the power 
tion of the train-line pressure The cars are arranged for operation i house, the contact rail is supplied in part from the power house of 
singly or in trains, the multiple-unit control system being adopted the Lehigh Traction Co., the direct-current compound-wound 
with special reference to possible ultimate operation of trains com- | generators in the plant of that company operating in parallel with 
prising two or more cars each. the rotary converter at the power house of the Wilkesbarre and 
The construction of the contact or collecting shoe is shown in | Hazleton Railway. 
Fig. 2. This design is due to Mr. W. B. Potter, chief engineer of | The alternating-current transmission line comprises three bare 
he railway department of the General Electric Co. copper wires, No. 4 B. & S. gauge, forming an equilateral triangle 


sub-station, while between the sub-station and power house itis 
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80in. on each side.  Double-petticoat glass insulators, Tin. in | shoe can with advantage be materially modified in respect to details; 


diameter, are used. The poles are spaced 100ft. on curves and 
125ft. on tangents. Locust pins, Tin. long and 2in. in diameter, 
where they enter the cross arm, are used. Two of the pins are 
carried by the cross arm, and the third is inserted in the top of the 


pole, which is clamped with Tin. iron bands. The yellow-pine 


cross-arms are 6in. by 4jin. in section and 84in. long. They 
are secured to the pole by two gin. bolts. The transmission circuit 
is transposed twice, each transposition making one-third of a turn. 
The transmission circuit is carried to a distance of 14 miles from 
the power house in the direction of Wilkesbarre— f. e., about 3 miles 
beyond the fixed sub-station at Nuangola. This is done to 
permit the supply of alternating current to the portable sub- 
station, which is sometimes located at the end of the transmission 
circuit. 

The portable sub-station comprises a car 36ft. long and 9ft. 6in. 
wide, carrying a complete sub-station equipment of electrical appa- 
ratus, comprising three 150kw. transformers, one 400kw. converter 
and a complete outfit of alternating-current and continunous-current 
switching apparatus. It is also equipped with lightning arresters 
and reactance ceils. Fig. 3 illustrate the arrangements of the 
apparatus inside the car. The total weight of the equipment is 
about 51,000]1b. The car is not equipped with motors, but, when 
necessary, is attached to a regular passenger car and hauled to any 
part of the line where it may be needed. In the operation of the line it 
serves the double purpose of providing a reserve for the transform- 
ing and converting equipment of the power house and sub-station, 
and of supplying an additional sub-station, which may be located 
near the top of the long grade at the Wilkesbarre end of the line 
when traffic on that part of the system is particularly heavy, as may 
happen in case of special excursions from the city. 

In operation of the road the guard has repeatedly demonstrated 
its value in protecting the contact rail against sleet and thereby 
preventing interruptions of service, which in the severe winter 
climate of these Pennsylvania mountains would otherwise have 
been comparatively frequent and serious. During the winter of 
1903-4 cars were operated from 6 a.m. until midnight upon head- 
way which at no time was less than one hour, and notwithstanding 
this infrequent service and the fact that no cars were running 
between midnight and 6 a.m., there were but twoinstances in which 
any serious delay occurred by reason of the formation of sleet on 
the contact rail. Upon one occasion a car was delayed one hour and 
50 minutes, and at another time a car lost, during the round trip, 
28 minutes. The trouble occurred on a stretch of track where the 
line is particularly exposed to the sweep of the wind over the 
mouníains. Partial formation of sleet on top of the contact rail 
which occurred in these cases would have been greatly reduced, if 
not eliminated, had the guard been even 2in. wider. In cases 
where it is not necessary to consider the possibility of occasional 
operation of steam rolling stock experience on this road seems to 
show that effective protection against sleet can be secured by 
employing & horizontal plank guard substantially as shown in 
Fig. 1, but extended in each direction—42.e., toward the track and 
away from it— lin. farther than the guard adopted in this instance. 
Where possible operation of steam rolling stock will not permit 
such extension in the direction of the track, the guard should be 
widened at least lin. in the other direction. e., away from the 
track. 

The addition of a vertical plank attached to the posts which carry 
the top guard would secure effective protection against sleet coming 
from that side of the track, but on the other hand it would tend to 
cause the accumulation of snow around and upon the contact rail. 
Mr. C. H. B. Houck, superintendent of motive power otf the Wilkes- 
barre and Hazleton Railway, to whose courtesy I am indebted for 
many particulars regarding operation, attributes the success of the 
guard in large degree to the fact that it is open front and back, so 
permitting the wind to drive snow through the space between 
contact rail and the guard. i 

The use of a horizontal guard above the contact rail implies 
necessarily the adoption of a collecting device differing from the 
familiar link type generally employed in connection with systems 
of third-rail supply. On the whole, experience in operation of the 
shoe illustrated in Fig. 1 has been very satisfastory, and in the 
opinion of the writer has demonstrated the essential superiority of 
a shoe of this type, particularly at high speeds. Some trouble 
has resulted from failure to maintain accurate alignment of 
contact rail and track rails, as a consequence of which shoes have 
been broken by striking against the posts which support the 
guard, and in order to make sure that when the shoe strikes these 
posts the break shall occur at a predetermined point and not 
carry away the supporting casting as well as the shoe, it has been 
deemed advisable to reduce the section of the shoe casting at the 
weakest point to the dimensions shown in Fig. 2, which, tn this 
respect, are considerably modified as compared with the original 
design. At high speeds the shoe has less tendency to jump than 
the link type shoe, the moving parts being comparatively light, and 
the spring pressure—about 15lb.—proving more effective than 
gravity in maintaining contact of shoe and rail. The design of this 


in type, however, it is excellent and very satisfactory. 

Its ability to collect heavy currents satisfactorily was well demon- 
strated by a test carried out for the purpose of determining the 
ability of the electrical equipment of the Wilkesbarre and Hazleton 
cars to draw a heavy trail car up the mountain grades. In this 
test a motor car was coupled to a passenger coach weighing 
70,0001b. The total weight of the two-car train, including train 
crews and observers reading the measuring instruments, was 
156,000lb. Simultaneous readings of current and E. M. F. were 
taken at 30-second intervals at the power house and at the per- 
manent sub-station, and similar readings were taken at 15-second 
intervals on the motor car. At times the speed was determined 
with a fair degree of accuracy by counting rail joints, although at 
the higher speeds the results thus obtained are hardly reliable. 

The start was made at the Wilkesbarre terminal at 1 a.m., and 
the run to the Hazleton end of the line was accomplished in 68 
ininutes, the average speed being 22 miles per hour. During this 
run the current per motor cars in climbing the long 3 per cent. 
grades exceeded 400 amperes per shoe. The only sparking noted 
occurred at irregular intervals, averaging perhaps distances of some- 
thing over a quarter of a mile, and due doubtless to slight differences 
in elevation of adjacent rail ends. The night was dark, and the 
slightest spark under the shoe was easily detected. At the end of 
s n the shoes were fonnd to bein good order and not excessively 

eated. i 

Where both inside and outside brake shoes are used it is found 
advantageous in descending heavy grades to apply one set or the 
other to the point of actual contact with the wheel, leave this set 
thus adjusted and use the other set for such additional braking as 
may be necessary. This method is particularly advantageous where 
axles and trucks are light in construction, or where from long usage 
or inadequate maintenance there may be lack of rigidity, and 
where, consequently, if but one set of brake shoes be applicd the 
braking may become ineffective. The partial application of one 
set—c.g., the inside shoes—holds the wheels firmly in place, and 
increases the promptness and effectiveness of results attained in 
applying the other set of brakes. In the operation of the Wilkes- 
barre and Hazleton Railway, when a car reaches the top of one of the 
long grades the conductor takes his place in the vestibule and applies 
the inside brakes by hand, tightening them just sufficiently to take 
up the lost motion and bring the shoes into firm contact with the 
wheels. The motorman then holds the train, usually by applying 
the air-brake as may be necessary, and in case any part of the 
brake rigging of the air-brake apparatus should fail, the car can be 
held by using the inside brakes, which, being already in contact with 
the wheels, can be promptly applied. 

————E———— 

Novel American Power Scheme.— According to the Electrical 
World of New York, a scheme possessing novel features is con- 
templated in Colorado for obtaining water power for electrical 

urposes. The site of this project is 24 miles from Silverton. 

he Animas Company, which is carrying out the scheme, has 
acquired water rights in a drainage area of 400 sq. miles 
in San Juan and La Plata counties. This drainage area is 
enclosed towards the centre, where flows the Animas river. 
The river between Silverton and Durango has a gradual fall 
of nearly 3,000ft., most of it within 20 miles. The problem 
was to use a portion of this fall. Ata point 10 miles below 
Silverton the river is dammed and nearly all-of its water is 
diverted to a canal, which is composed mostly of a box flume, 
6ft. deep and 8ft. wide. This canal follows the line of the 
river in a south-westerly direction about 3 miles and then 
gradually leaves it. For 5 more miles it proceeds, and then it 
is joined by another canal, 3 miles long, which carries the 
water of Lime Creek from the north. After the junction the 
canal is carried 2 miles to what is called Cascade Reservoir. 
This reservoir is a natural basin, 3 miles long and about 
three-quarters of a mile wide, extending north and south. 
In addition to being fed by the Animas river and Lime 
Creek it receives another supply from a canal which brings 
the water of Cascade Creek. This canal is about 5 miles 
long. At the southern end of the reservoir is another 
dam, and over this the water is poured into what is called 
a power canal, which proceeds south-easterly for 2 miles and 
ends in a feed reservoir. This is close by the top of a cliff 
1,000ft. high. At its base flows what is left of the Animas 
river. From the feed reservoir down the face of the cliff a 
riveted steel pipe, 4ft. in diameter, is being extended. It will 
withstand the enormous pressure of 900lb. to the square inch. 
Through this the water will drop to the power house. Ulti- 
mately, the power house is to have a capacity of 40,000. H. P. 
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WIRELESS TELEGRAPHY ACT, 1904. 


In response to requests which we have received, we give below 
the text of the Wireless Telegraph Act, 1904, as finally revised and 
amended. The original Bill, the debates upon it, and the amend- 
ments will be found in The Electrician of July 22, Aug. 12 and 19. 


1.—(1) A person shall not establish any wireless telegraph station, or 
instal or work any apparatus for wireless telegraphy, in any place or 
on board any British ship except under and in accordance with a licence 
granted in that behalf by the Postmaster-General. 

5 such licence shall be in such form and for such period as 
the Postmaster-General may determine, and shall contain the terms, 
conditions and restrictions on and subject to which the licence is 
granted, and any such licence may include two or more stations, places 
or ships. 

(8) If any person establishes a wireless telegraph station without a 
licence in that behalf, or instals or works any apparatus for wireless 
telegraphy without a licence in that behalf, he shall be guilty of a mis- 
demeanour, and be liable, on conviction under the Summary Jurisdiction 
Acts, to a penalty not exceeding £10, and on conviction on indictment 
to a fine not exceeding £100, or to imprisonment, with or without hard 
labour, for a term not exceeding 12 months, and in either case be liable 
to forfeit any apparatus for wireless telegraphy installed or worked with- 
out a licence, but no proceedings shall be taken against any person under 
this Act except by order of the Postmaster-General, the Admiralty, the 
Army Council or the Board of Trade. 

(4) If a justice of the peace is satisfied by information on oath that 
there is reasonable ground for supposing that a wireless telegraph station 
has been established without a licence in that behalf, or that any apparatus 
for wireless telegraphy has been installed or worked in any place or on 
board any ship within his jurisdiction without a licence in that behalf, 
he may grant a search warrant to any police officer or any officer 
appointed in that behalf by the Postmaster-General, the Admiralty, the 
Army Council or the Board of Trade, and named in the warrant, and 
à warrant so granted shall authorise the officer named therein to enter and 
inspect the station, place or ship, and to seize any apparatus which 
appears to him to be used, or intended to be used, for wireless telegraphy 
therein. 

(5) Secs. 684, 685 and 686 of the Merchant Shipping Act, 1894 (which 
relate to the jurisdiction of courts and justices), and sec. 693 of the same 
Act (which relates to distress for sums ordered to be paid by masters and 
owners of ships), shall apply to the jurisdiction of courts and justices in 
respect of ships, and to distress under this Act. 

(6) The Postmaster-General may make regulations for prescribing the 
form and manner in which applications for licences under this Act are 
to be made, and, with the consent of the Treasury, the fees payable on 
the grant of any such licence. 

(7) The expression wireless telegraphy means any system of com- 
munication by telegraph as defined in the Telegraph Acts, 1863 to 1904, 
without the aid of any wire connecting the points from and st which the 
messages or other communications are sent and received. Provided that 
nothing in this Act shall prevent any person from making or using 
electrical apparatus for actuating machinery or for any purpose other 
than the transmission of messages. 


2.—(1) Where the applicant for a licence proves to the satisfaction 


of the Postmaster-General that the sole object of obtaining the licence 
is to enable him to conduct experiments in wireless telegraphy, a licence 
for that purpose shall be granted, subject to such special terms, con- 
ditions and restrictions as the Postmaster-General may think proper, but 
shall not be subject to any rent or royalty. 

(2) Where an applicant for a lisence satisfies the Postmaster-General 
that a wireless telegraph station is to be used solely for the transmission 
of telegrams which are within the first or second exception from the 
exclusive privilege of transmitting telegrams conferred upon the Post- 
master-General by the Telegraph Act, 1869, a licence for that purpose, 
if granted, shall not be subject to any rent or royalty. 

(3) It shall be lawful for the Postmaster-General, due regard being had 
to the maintenance and exercise of effective control over wireless tele- 
graphy, to grant special licences at reduced terms for the establishment 
and working of wireless telegraph stations to be used exclusively for the 
transmission within the United Kingdom of news to public registered 
newspapers. A schedule of all reduced rents or royalties imposed by 
any special licences shall be laid before both Houses of Parliament within 
14 days of the commencement of the session next succeeding the grant of 
any such licences. i 

3.—(1) This Act may be cited as the Wireless Telegraphy Act, 1904, 
and may be cited with the Telegraph Acts, 1863 to 1904. 

(2) This Act shall extend to the whole of the British Islands and to all 
British ships in the territorial waters abutting on the coast of the British 
Islands, and the Royal Courts of the Channel Islands shall register this 
Act accordingly. 

(3) His Majesty in Council may order that this Act shall, subject to any 
conditions, exceptions and qualifications contained in the order, apply 
during the continuance of the order to British ships whilst on the 
high seas. 

_ (4) A person shall not work any apparatus for wireless telegraphy installed 
on a foreign ship whilst that ship is in territorial waters otherwise than in 
accordance with regulations made in that behalf by the Postmaster-General, 
and the Postmaster-General may by any such regulations impose 
penalties recoverable summarily for the breach of any such regulations 
not exceeding £10 for each offence, and may provide for the forfeiture 
on any such breach of any apparatus for wireless telegraphy installed 
or worked on such ship. Save as aforesaid, nothing in this act shall 
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apply to the working of apparatus for wireless telegraphy installed on 
any foreign ship. 

4. In the application of this Act to Scotland the expression mis. 
demeanour ” means crime and offence. 

5. In the application of this Act to the Channel Islands and the Isle of 
Man: (1) The lieutenant-governor of the island of Jersey or the island of 
Guernsey, and the governor, lieutenant-governor or deputy governor of the 
Isle of Man, as the case may require, shall be substituted for the Board of 
Trade ; (2) Offences may be prosecuted, fines recovered, proceedings taken 
and search warrants issued in such courts and in such manner as may for 
the time being be provided in the Channel Islands and the Isle of Man 
by law, or, if no express provision is made, then in and before the courts 
and in the manner in which the like offences, fines, proceedings and 
warrants may be prosecuted, recovered, taken or issued therein by law, 
or as near thereto as circumstances admit, and the bailiff or his lieu- 
tenant, or any jurat of the Royal Court in the island of Jersey or the 
island of Guernsey, and the judge or any jurat of the Court of Alderney, 
and the high bailiff or two justices of the peace in the Isle of Man shall 
respectively be substituted for a justice of the peace. 

6. This Act shall continue in force until July 31, 1906, and no longer, 
unless Parliament otherwise determines. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FouRNIER D’ALBE. | 


High Temperature Standard Scale.—A. L. Day and E. T. 
Allen announce that they have succeeded in reproducing the 
Reichsanstalt high temperature scale at Washington by means 
of thermo-couples and melting points. The gas thermometer 
scale thus made available in the United States extends from 
250 to 1,150deg. The thermo-couples reproduce the scale 
with a maximum error of ldeg., which is about the same as 
that of the gas thermometer itself. The authors obtained 
from Dr. Heraeus, of Hanau, a set of four thermo-elements cut 
successively from the same roll 
of wire, which, when joined 
together, gave identical read. 
ings. These were taken to the 
Reichsanstalt and measured in 
the original melting-point fur- 
nace with the same elements in 
terms of which the gas ther- 
mometer scale had been ex- 
pressed. Five comparisons 
were made, at the melting 
points respectively of cadmium 
(in air), zinc (in air), antimony 
(reducing atmosphere), silver 
(reducing atmosphere) and cop- 
per (in air). The elements 
were then conveyed by mes- 
senger to the Geological Survey 
at Washington, and again com- 
pared in a special electric 
furnace, whose construction is shown in the diagram. The coil 
was wound on the inside of the oven instead of the outside. It 
required about 3,000 watts to maintain a constant temperature 
of 1,600deg. The furnace was carried at times on a 110-volt 
direct-current street main, but accurately constant temperatures 
could not be depended upon without a storage battery. Although 
the constants in the measuring apparatus—thermo-elements, 
resistances, standard cells, metals, &c.—had all been changed 
in the transfer, the aggregate error nowhere exceeded Ideg. 
The form of thermo-couple employed had the platinum wire 
embedded in a Marquardt porcelain tube, provided with a cap 
of platinum-rhodium alloy. The melting points used as points 
of reference were cadmium 321:7, zinc 419-0, silver 961:5 and 
copper 1,064:9. Antimony was used to fill the gap between 
zinc and silver, but it can only be had in sufficient purity from 


Kahlbaum, Berlin. 
[Dax and ALLEN, Physical Review, September, 1904.] 


Lransformation of Radium into Helium.—F. Himstedt and 
G. Meyer have undertaken series of careful experiments with 
the object of proving that the helium found in the spectrum 
of radium emanation after a certain time is in it from the 
beginning. The result of the experiments has turned out 
entirely the reverse, and the authors have no doubt now that 
the transformation of the element radium,into the element 
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helium does actually take place, and that, therefore, we are 
bound to considerably modify our views as to the constitution 
of atoms and elements. The authors used 50 milligrammes ot 
purest radium bromide prepared by Giesel. This was enclosed in 
a U-tube and attached to another U-tube with a capillary 
connection at the bottom, which was provided with aluminium 
electrodes and served for the spectrum analysis of the emana- 
tion. The whole arrangement was evacuated and dipped into 
liquid air. The two electrodes were both joined to another at 
— 4,000 volts. Then pure hydrogen was conducted for three 
days over the radium bromide and through the spectrum tube. 
The two tubes were then fused off and separated. To judge by 
its intense luminosity in the dark, the spectrum tube must have 
contained a great deal of the radium emanation. The spectrum 
showed the primary and secondary H-series and the CO bands. 
Nothing could be seen of the helium lines, either with a Heele 
prism or with a Steinheil grating spectrograph. After eight 
weeks a photograph was taken of the spectrum with a Rowland 

ting and an exposure of 39 hours. Again no helium lines. 
The tube was fused off on December 12th. In the middle of 
May the red, yellow, green and blue helium lines made their 
appearance. That they appeared five months after the ema- 
nation and not in five days, as in Ramsay and Soddy's experi- 
ments, may be due to the fact that the authors had nothing 
colder than liquid air at their disposal, and could, therefore, 
not reach Ramsay and Soddy's degree of vacuum. The authors 
attach importance to the fact that they neither heated nor 
dissolved the radium bromide, but extracted the emanation 
by hydrogen at atmospheric pressure. 

[HiwsrEkpT and MEYER, Annalen der Physik, No. 11, 1904.) 


Relative Motion of the Earth and Ether.—VFollowing upon the 
lan he submitted to the British Association at Cambridge, 
Wien puts forward another, based, not upon Foucault, 
but upon Fizeau's method, which offers fewer mechanical diffi- 
culties. Let two identical toothed wheels, A and B (see 
diagram), be mounted paralled to each other at a great dis- 
tance apart. Let « and b be two equal sources of light, whose 
rays proceed through the gaps between the teeth. Let, now, 


both wheels be set in rapid rotation at the same rate and in 
the same direction. The average light reaching o' and 5 
will again be equal if the ether does not move relatively 
to the earth. The equality of the two velocities of rotation 
can be controlled by the constancy of the light received 
at either observing station, since it will flicker if there is a 
slight difference in the period.. Now, if the line / joining 
the two wheels is in the direction of the earth's motion— 
i.c., east and west at midday or midnight, and the ether 
does not move with the earth, the arrival of one of the rays 
will be accelerated and the other retarded, and there will, in 
general, be a difference in the luminosity at a’ and 5. To 
obtain a decisive result, it would be necessary to determine 
the velocity of light to within one part in 5,000, and this has 
already been accomplished. The only formidable problem lies 
in the synchronism of the two wheels, which might be secured 
by a stroboscopic method. The synchronism need not last 
long, and no absolute measurement is required, only an obser- 
vation of a possible difference in the intensity of the two rays. 
The chief attraction of the method lies in the fact of its being 
independent of any measurement of length, and, therefore, 
free from the error pointed out by Fitzgerald. 
[W. Wien, Physikalische Zeitschrift, October 1, 1904.] 


Time Variation of Gravitation. A somewhat startling specu- 
lation is advanced by K. R. Koch on the basis of a comparison 
of measurements of the gravitational force at Stuttgart and 
Karlsruhe. He shows the great probabiliiy of the statement 
that between June, 1900, and March, 1904, the value of g 


at Stuttgart increased from 980:915 to 980-918, the differ- 
ence being about four times the mean error. This assumes 
that the value at Karlsruhe was constant during the same 
period, so that the increase would only be a compara- 
tive one, and the actual increase or decrease might have 
been different. The author claims to have taken into 
account all the possible sources of error affecting the pen- 
dulum used for the measurements. He surmises that pos- 
sibly there may be a variation of the direction as well as the 
intensity of the force of gravity. Such a variation of direction 
is indicated by certain observations with the horizontal pen- 
dulum. But there may also be a connection or analogy with 
the proved variation of the altitude of the pole, and as that is 
periodic, the author expects that the time variation of gravi- 
tation will also turn out to be periodic. 
| [K. R. Roch, Annalen der Physik, No. 11, 1901.] 
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Electric. Insulation in a Vacuum. — Lord Kelvin makes some 
interesting calculations of the force necessary to pull an 
electron (or **electrion," as he calls it) out of its atom into 
a space filled with nothing but the luminiferous ether. To 
begin with, he points out that this absolute vacuum must be a 
perfect conductor of electricity, in the sense of offering uo resis- 
tance to the free motion of an electron, and therefore producing 
no joulean waste. But the fact that no current passes through a 
vacuum from one conductor to another, which gave rise to the 
myth of the resistivity of the ether, is due rather to the force 
which binds the electron to its atom, and prevents its being 
pulled out of the metal unless it is subject to a similar 
attraction outside. The author endeavours to get an idea 
of the magnitude of that force by calculations based upon the 
E. M.F. necessary to produce a discharge in the highest vacua 
now attainable, ranging from one: millionth to one two-hun- 
dred-millionth of an atmosphere. Suppose the vacuum so high 
that no current, nor torrent of sparks, passes between two blunt 
electrodes ;;mm. asunder, when the difference of potential 
between them is raised to 200,000 volts the electrostatic force 
will amount to 96 million volts per centimetre, or 320,000 
C.G.S. units. Taking e—3:4 x 10-169, we find 109 x 10— dyne 
as the force which a single electron would experience in the 
electrostatic field between the electrodes. Assuming 2:2 x 1075 
for the diameter of an atom, an electrostatic force about four 
times the above would break down the insulation by pulling 
electrons out of the front atoms. The outward attraction 
experienced by the surface of the electrode with that force 
would be about 66:4 tons per square centimetre. The break- 
ing strength of the strongest steel wire scarcely amounts to 
20 tons per square centimetre. Hence the wire would be 
broken rather than have its electrons extracted singly. But 
practically matters are complicated by the fact that a perfect 
vacuum cannot be attained. The author suggests making care- 
ful measurements of the greatest steady difference of potential 
that can be maintained with or without any measurable current 
between two metals separated by a very short length of the 
highest vacuum attainable. 

(Lord KRLVIx, Philosophical Magazine, October, 1904.] 
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THE ST. LOUIS CONGRESS. 


From reports which have reached us from various sources it 
can scarcely be said that the St. Louis Electrical Congress was 
an unqualified success as an international electrical engineering 
conference. So far as the number of Papers and the diversity 
of subjects are concerned nothing was wanting, but in these 
very features rested the chief weakness of the undertaking. 
Considering the amount of time at the disposal of the various 
sections, far too much was attempted, and it must be confessed 
that much of this all too-valuable time was wasted on Papers 
that need never have been brought before the consideration 
of such engineers and electricians as attended the Congress, 
About 160 Papers were presented before the eight sections 
sitting simultaneously, and it is safe to say that 50 per cent. 
contained no fresh information. The resu!t was that some of 
the Papers possessing real merit, were dismissed with little 
more than casual consideration, while the discussion on others 
was nothing more than the repetition of oft-expressed opinions 
and canons of belief. Only six morning sessions were devoted 
to the reading of Papers and the discussions upon them, and time 
had firat to be found for presidential addresses and the cus- 
tomary exchange of courtesies between the American and 
foreign delegates. Hence, members had to draw out a pro- 
gramme beforehand, and select only those sections and Papers 
to which their time permitted them to attend. Much timo 
must also have been wasted in getting from one section to 
another ; and not only were members prevented, by lack of 
time, from listening to discussions of great interest, but 
leaders of the profession whose views would be considered 
authoritative on the subjects discussed in several sections had 
their range of actions confined. Perhaps it is hardly fair, 
however, to look for solid results from a meeting that was 
merely regarded as a pleasant social function by a large 
proportion of those who attended it, and it is only fair to say 
that much credit is due to those who organised the Congress, 
as the direction of such a gathering could have been no light 
or easy task. In membership the Congress created a record, 
no fewer than 2,100 names being on the list, and of these some 
400 were foreigners. The average attendance was, however, 
only about 700. 
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As we have said, the Congress was divided up into eight 
sections. The Papers before Sections A and B (General 
Theory and General Application) embraced subjects connected 
with almost every branch of electrical engineering and electrical 
science. There were many excellent Papers (which we hope 
to publish at an early date), but practically all of them dealt, 
with specific subjects—some of them with what might almost 
be called personal subjects—rather than with general theory 
or applications. Section C (Electro-chemistry) included three 
Papers on electrical standards, one of which is a proposal to 
employ the lead voltameter for current determinations. The 
Edison storage battery, Mr. SWINBURNE’s chlorine smelting 
process, the electrical extraction of nitrogen from the air, and the 
perpetual problem of a carbon-consuming battery were also dealt 
with, the remaining Papers being mostly of a theoretical nature. 
Nearly all the Papers before Section D (Electric Power Trans- 
mission) dealt with the construction, operation and main- 
tenance of extra high-tension three-phase transmission lines, 
particular attention being given to the most approved forms 
of line insulators. Pole construction, determination of the 
voltages to be adopted, and details of transformer connections 
and switches were also considered. One Paper reviewed the 
possibilities of single-phase long-distance transmission for rail- 
way work. The list of Papers submitted to Section E (Electric 
Light and Distribution) was the longest of all, many dealing with 
broad questions in a general way with the obvious intention 
of promoting discussion. Perhaps it was only reasonable that 
these should have received, in most cases, more attention than 
the interesting Papers on single technical matters of a higher 
order. More might certainly be learned by discussing 
“ Insulating Materials in High-tension Cables" or Single- 
phase Motors” than a comparison of systems of charging for 
electricity supply or a debate on the well-worn theme of rotary 
converters versus motor generators; but probably the latter 
subjects are more suited to the holiday tone prevailing in an 
international exhibition congress. Only a few Papers were read 
in Section F (Electric Transportation) but they covered wide 
ground, ranging from a historic sketch of the development 
of electric railways, by Mr. FRANK T. SPRAGUE, the elec- 
tric traction veteran, to the description of a recent electric rail- 
way, built on the most up-to-date lines, by Mr. L. B. STILLWELL. 
Alternating versus continuous-current as applied to traction 
was exhaustively dealt with by another writer, and the best 
designs of air-brakes for heavy and fast electric trains was 
discussed in a short Paper. An unexpectedly large number of 
contributions on telegraphy and telephony were submitted to 
Section G (Electric Communication), and the programme before 
Section H (Electro-therapeutics) showed that medical men in 
America are not so reticent on this subject as their colleagues 
in Great Britain. 

Many of our readers, however, will be more interested in 
the result of the deliberations of the official Chamber of 
Delegates,” which are of the utmost importance. This Chamber 
consisted of electrical engineers of high standing, who were 
appointed by the Governments of their respective countries 
to meet and discuss the vexed question of electrical units. 
The representatives of Great Britain were Col. CROMPTON, 
Dr. GLAZEBROOK and Prof. PERRY. We have already 
criticised the American proposals in our columns, and it is 
reasonable to suppose that objections to them were raised by 
several of the delegates from Europe, although the Chamber 
held its meetings in camera during the week of the Congress 
and only presented their report on the last day. It appears 
that the consideration of specific subjects was relegated to two 
separate Committees, one on “International Electromagnetic 
Units ” and 


the other on International Standardisation 


of Electrical Apparatus and Machinery.” The former 
expressed the opinion that the discrepancies between the 
laws relating to electric units, or their interpretations, iu 
the various countries represented, required consideration 
with a view to securing practical uniformity. Other 
questions bearing on nomenclature and the determination of 
units and standards were also raised, and on these also the 
Chamber reported that it was desirable to have international 
agreement. In order to attain the desired end, it was recom- 
mended that these and similar questions could best be dealt 
with by an international commission representing the Govern- 
ments concerned. Such a commission might, it was further 
suggested, be appointed, in the first instance, by those 
countries in which legislation on electric units has already 
been adopted, and it might consist of two members from 
each country. Provision should be made for securing 
the adherence of other countries prepared to adopt the 
conclusions of the commission. In bringing this report of 
their Committee before the Congress, the Chamber of Dele- 
gates expressed the hope that the proposed commission might 
eventually become a permanent one. Finally, it was recom- 
mended that the delegates should report the resolution of the 
Chamber as to electric units to their respective Governments. 
The second Committee had naturally propositions of a 
different nature to make, as it could not be expected that 
Governments would concern themselves in the least degree with 
the standardisation of electrical machinery and apparatus. 
They recommended that steps should be taken to secure tho 
co-operation of the technical societies of the world by the 
appointment of a representative commission to consider the 
question of the standardisation of the nomenclature and ratings 
of electrical apparatus and machinery. It was suggested that 
much of the work could be accomplished by correspondence in 
the first instance, and by the appointment of a general secre- 
tary to preserve the records and crystallise the points of 
disagreement which might arise between the methods in vogue 
in the different countries interested. Delegates were asked to 
report this resolution of the Chamber to their respective 
technical societies, with the request that the societies take 
such action as might seem best to give effect toit. The replies 
of such societies are to be forwarded to Col. CRoMPTON in 
England, and to the President of the American Institute of 
Electrical Engineers in America. 


OBITUARY. 


GEORGE BENHAM STACEY. 


We regret to record the death, at Bath, on 5th inst., of Mr. 
George Benham Stacey, who was one of the very few surviv- 
ing pioneers of telegraph and submarine cable working, with 
which he had been officially connected for over half a century. 
Born in 1839, he joined the Electric Telegraph Co. in 1851, 
and on the laying of the first cable to. Holland in 1853 he was 
transferred to the Hague. Two years later he was sent to the 
Prussian Government telegraph office in Berlin, and 12 months 
afterwards was transferred to the Foreign Gallery in London. 
From 1857 to 1859 Mr. Stacey was with the Egyptian Transit 
Administration, and during the following 12 months was in 
service at Messrs. Glass, Elliott & Co’s cable works, now the 
Telegraph Construction and Maintenance Co. 

On the layiug of the Malta-Alexandria cable, Mr. Stacey was 
appointed to Benghazi in 1861. From 1863 to 1867 he served 
at Benghazi as superintendent, after which he was transferred 
to Malta. In 1868 he became superintendent of the Anglo- 
Mediterranean Telegraph Co.'s Susa-Modica landline through 
Italy, and also agent to the Italian Government. 
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In 1869 he was promoted to be general superintendent of 
the British India Submarine Telegraph Co., and on its amalga- 
mation with three other companies into the Eastern Telegraph 
Co., in 1872, he was appointed manager at Bombay. In 
striking contrast to the rapidity of previous changes he 
remained there for the long period of 28 years. He was then 
placed in charge of the Cape Town station of the Eastern and 
South African Telegraph Co., being there during the period of 
the Boer War, and completely satisfying the necessarily exacting 
conditions of the censorship, as testified by letters recording 
warm appreciation of his services. He was afterwards for a 
short time in charge of the Tangier station, retiring from active 
service in 1902, at his own desire and on a well-earned pension. 

The funeral took place at Bath on the 8thinst. Mr. Stacey 
leaves a widow as well as two sons and two daughters. 

Mr. Stacey was an ideal represeniative of the great cable 
service, possessing high ability and administrative skill He 
won golden opinions in every position which he filled, and no 
man in the service has ever been more universally respected 
alike by the staff and the directors of the companies in which 
he was engaged. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 percent. for abroad or for foreign books.) 


eese ce bre suc erum 


Electric Motors. Continuous-current Motors and Induction Motors: 
Their Theory and Construction. By Henry Hosarr, B. Sc., M. I. E. E., 
Mem. A. I. E. E. (London: Whittaker & Co.) 1904. 128. 6d. net. 


Mr. Hobart writes as an expert to experts; and no one 
engaged in this particular branch of electrical design will care 
to miss taking advantage of the information and help that Mr. 
Hobart so freely offers from his wide and successful experience. 
The present work is, we are told in the preface, based on a 
series of articles published in our contemporary Traction und 
Transmission, and to this fact no doubt is due its somewhat 
disjointed character. It need hardly, however, be said that 
Mr. Hobart has not given us an undigested collection of data 
from his notebooks, such as often passes for technical literature; 
but neither has he produced a series of easily-read essays on 
motor design. With its scores of instructive curves and dia- 
grams, and elaborate detailed calculations of the data of actual 
machines or of trial designs, it is a book for careful study. 
The reader will note down as he proceeds the points where 
his own experience is supplemented or contradicted by the 
author's, or where an old problem receives new light from 
being treated from a different standpoint to his own; or he 
will, perhaps, carefully compare step by step with one of his 
own designs, the data and calculations as here given of some 
other well-tried make. If he is prepared to undertake this, he 
will probably not much mind the extra trouble of converting 
'to English units: Mr. Hobart boldly uses metrics throughout 
the book, for which course there is much to be said, even 
though it be a little ahead of current practice. 

About half the book is given to the continuous-current 
motor, for whose future Mr. Hobart has no qualms, in spite 
of the ever-increasing attention that is being given to its alter- 
nate-current rivals. 

The present tendency seems to be to reconsider the merits of the con- 
tinuous-current motor. The best motors of to-day are charac. 
terised by a complete absence of sparking at the commutator, while the 


collection of the current with fixed brush position at all loads is in all 


respects as satisfactory as can be obtained at the slip-rings of induction 
motors. 


And how is this perfect commutation to be obtained? Not 


by any winding devices nor pole-piece arrangements. In a 
later chapter we read :— 


In the author's opinion, the best way of designing motors with a cer- 
tainty of satisfactory commutation is altogether to abandon dependence 
upon electromagnetic assistance in reversing the current in the coil 
undergoing commutation under the brush, and to rely upon having such 
proportions that the reactance voltage in the short-circuited coil has, at 
full load, such a low value as to itself ensure freedom from sparking. 


Whilst Mr. Hobart entirely believes in the ultimate triumph 
of the continuous-current motor, he admits that its alternate- 


current rival has sometimes the advantage, and expects, too, 

that 

The wide interest now taken in the numerous large power distribution 
plants at present being constructed in England will inevitably be accom- 
panied by a temporary increase in the use of induction motors in the 
districts supplied by these plants. 

But whilst admitting the advantages of the polyphase system 
for generation and transmission at high voltages, our author's 
ideal would be, wherever possible, to transform with motor- 
generators, generally to continuous-current; but even if 
alternate-current motors are to be used, he would prefer 
to use a motor-generator. The motor would be of the syn- 
chronous type, the frequency of the generator would be made 
to suit the type of prime mover employed, and the distribution 
system could be regulated independently of pressure variations 
on the transmission line. 

The decision as to whether the secondary generator at the sub-station 
should be a continuous-current or polyphase dynamo would depend on 
the special requirements of the work. "Thus, if much of the work was 
required to be done at varying speeds, continuous-current motors would 
generally be used. When other considerations should not definitely 
determine the choice, one should by no means overlook the point already 
referred to—viz., that continuous-current motors are far better suited for 
low speeds, and polyphase motors for high speeds. A clear realisation of 
the importance of this point, which, unfortunately, is seldom obtained 
except by the designers of the motors, would often show it to be worthy 
of receiving consideration in the arrangement of a distribution system. 
The high-speed, pad irme d induction motor may economically be so 
designed as to be characterised by high power-factor (even at considerably 
less thau full load), low current when running light, high overload capacity 
and greater economy of material and labour in construction. 

We have quoted Mr. Hobart's views at some length on this 
old controversy, because they will be of general interest to 
electrical engineers, and the matter must more and more be 
looked at from the point of view of the motor designer. But 
the book is not mainly devoted to such subjects, and, having 
had his say in favour of the continuous-current motor, Mr. 
Hobart deals with its rival in no grudging spirit and with the 
same evidence of masterly knowledge that is displayed in the 
former part of the book. In reading these later chapters one 
cannot help feeling how much further the design of the induc- 
tion motor is from finality than is that of the continuous- 
current motor—a fact which is not surprising in view of the 
long start that the latter has had, and which suggests that in 
the future the former will improve more rapidly than the 
continuous-current motor can now be expected to do, perhaps 
soon overtaking its rival in some of the qualities in which it 1s 
now deficient. 

In addition to the numerous diagrams in the text, the book 
is illustrated with a large number of plates, consisting of 
photographs of motors and parts of them and sectional draw- 
ings, which add considerably to the merits of what we have 
no hesitation in describing as a valuable addition to our 
technical literature. 

The Theory of the Lead Accumulator. By Dr. Frizpricu DoLE- 
ZALEK, Translated from the German by Cari L. von ENvE. 
(London : Chapman and Hall.) 10s. 6d. 

This work, although only published in 1900, has already 
gained a considerable and well-deserved reputation abroad, and 
its translation will be welcome to many both here and in 
America to whom it has hitherto perforce been an altogether 
sealed book or whose knowledge of the German language was 
scarcely sufficient for a complete understanding of its abstruser 
portions. It may at once be said, however, that the primary 
appeal of the book is not so much to those who are practically 
or theoretically interested in the lead accumulator because it 15 
an important technical appliance, as to the student of the latest 
developments of physical chemistry, who will find that the large 
fund of knowledge and data that has grown up around the 
storage battery enables the author to employ it for a concrete 
demonstration of many of the deductions and calculations that 
the newer theories involve. This point of view determines 
the whole character of the book, both in its strength and its 
weakness. It is a series of „splendid confirmations and 
verifications, but the enthusiasm is all for the law illustrated 
and little for the certainty added to our knowledge of the lead 
cell. Also, such original work as was carried out by the author 
himself is confined to filling in gaps left by previous investi- 
gators, and so making more complete his comparisons between 
observed and calculated results. 
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Taken as a whole, the most important achievement of the 
book is the indirect but none the less conclusive establishment 
of the correctness of the double sulphation theory of the cell’s 
reactions. It opens with an enunciation of the equation 


PbO, + Pb+ 2H,SO, <--> 2PbSO,--2H,0 


as originally propounded by Gladstone and Tribe, and proceeds 
in the two first chapters to an examination of the direct theo- 
retical and experimental evidence in its favour and against the 
alternatives championed by Darriens and by Elbs. This basis 
forms the starting point for the calculations in every following 
chapter, and by the agreement shown between theory and 
experiment corroboration is supplied from so many diverse 
points of view as to seem irresistible in its total effect. If, in 
spite of it all, the double sulphation theory is incorrect, then 
not only must nearly every page of this book be re-written, 
but the whole science of physical chemistry must be revised. 

The bulk of the book is occupied with an elaborate theo- 
retical and quantitative demonstration of the already known 
facts as to the relationship between the strength of the 
electrolyte and the various properties of the lead accumulator. 
Chapters are devoted to a consideration of the dependence of 
the E.M.F., both of the complete cell and of the separate 
electrodes, upon acid concentration, and the large part it plays 
in determining the P.D. of charge and discharge as well as 
the output and efficiency is fully considered. As might rather 
be expected from the author’s standpoint, he seeks a solution 
of every problem on these lines, and the effects of inequalities 
of acid strength due to imperfect diffusion are made to explain 
far more than they legitimately can, even after every considera- 
tion has been given to their immense importance. Thus the 
influence of gaseous polarisation or the charging P.D. is prac- 
tically ignored, and the effects and nature of the chemical and 
physical changes in the active materials receive but scant 
attention. The fact is, these and several other matters are not 
suitable for attack with the mathematical tools which are 
wielded so effectively upon the electrolyte, with the result that 
no fresh light is thrown upon the real outstanding difficulties 
in the way of a complete understanding of the action of the 
lead cell. 

There is an interesting chapter on the temperature coefficient 
which the author was the first to investigate thoroughly. 
He confirms the long-accepted fact tbat with working strengths 
of acid it has a positive value so small in amount as to be 
practically negligible; but finds that as the acid strength is 
reduced it sinks to zero at a specific gravity of 1:044, and then 
becomes negative and attains quite large values when the 
merest trace of acid is present. The latter, then, is the only 
condition under which a lead cell could act as a heat engine 
and so quite impracticable. At the time the book was written 
the most recent investigations showing such large changes of 
output with temperature had not been made, but the author, 
as might be expected, clearly recognised that this springs from 
entirely different causes to the one just mentioned. 

The mathematics is rather aggressive throughout the book, 
and in some instances pages of it might be more simply 
expressed in as many sentences. The empirical formule for 
the variation of output with rate of discharge given in 
Chapter XII. are a good example of mathematics gone mad, 
for they obviously have no theoretical meaning, and in practice 
their constants would be as much trouble to obtain and far 
less reliable than a direct determination of the complete curve. 
The author is, however, not responsible for these ; he has only 
collected together the figures of Peukert and others. It is, 
indeed, one of the merits of this little work that it forms an 
excellent summary of most of the investigations into the theory 
of the lead accumulator that have been made abroad. 


Radium, and other Radio-active Elements. By Leonard A. Levy 
and HERBERT G. Wirus. (London: Percival Marshall & Co.) 


1904. 2s. 6d. 

This is one of the semi-popular books hurriedly prepared 
when radium had achieved daily-paper popularity. Unfor- 
tunately, the subject of radio-activity is difficult to treat in a 
semi-popular manner. The result in this case has been a pro- 
duction which will be largely unintelligible to the layman, 
while, on the other hand, it cannot rank as a scientific text-book. 


Enroulements d'induits à courant continu. By E. J. Bronswicx 
and M. Aurawet. (Paris: Gauthier-Villars.) fr.2.50. | 


The authors of this little work have succeeded in explaining 
in a clear and concise manner the internal action and structure 
of continuous-current armatures. After a short opening chapter, 
in which the principal laws governing the production of E.M.F.s 
in conductors are passed in review, the various forms .of 
armature windings are at once dealt with, first in a general way, 
and then in a more definite and numerical manner on the lines 
first adopted by Prof. Arnold. All the usual windings are 
mentioned, and a few pages are devoted to equalising connec- 
tions. Numerous winding diagrams, tables and examples are 
given. It may be stated, as the title is somewhat indetinite 
on this point, that the book treats of the principles only of 
armature windings, and does not discuss questions relating to 
the workshop. It may be recommended, on account of its 
clearness, to the student who wishes to become familiar with 
the subject, but also to the more advanced electrician, who 
desires to have the rules and formule relating to all kinds of 
windings compiled in concise form. 


Propriétés et Essais des Matériaux de l'Blectrotechnique. 
By F. DE Poncnarra. (Paris: Gauthier-Villars.) fr. 2.50. 

The contents of this clearly-written and practical booklet 
are descriptive of the origin, properties, treatment and tests 
of most materials used in the electric industry. Simple for- 
mulz are occasionally made use of and a number of sketches, 
diagrams and tables help to render the subject quite clear and 
practical. Insulating materials of the solid, liquid and gaseous 
form are first dealt with, this part being followed by a treatise 
on electric conductors (including resistance material and 
carbon). The third and last part deals with magnetic material. 
The book may be recommended to practical men who desire a 
general, technical survey of the subject in French. 


THE PRESENT STATUS OF THE EDISON STORAGE 
BATTERY.* 


BY A. E. KENNELLY AND S. E. WHITING. 


The Edison cell is of the oxygen-lift type. That is to say, the 
process of charging consists in driving oxygen electrolytically from 
the negative to the positive plate. During discharge the oxygen 
leaves the positive plate and enters the negative plate. The 
chemical actions in the cell have not, as yet, been completely 
investigated. The following conditions may, however, be accepted 
provisionally as forming a working theory :— 


Condition. Positive plate. : Electrolyte. Negative plate. 
NiO, | KOH 
Charged ...... NiO, H,O Fe 
KOH 
+ — 
Discharging .... | NiO, K HO Fe 
+ H,O — 
NiO: K | HO 
n + NiO; KOH H,O: FeO 
KOH ! 
Discharged .... | NiO; KOH FeO 
H,O 
KOH | 


The cycle represented in the above table shows that during dis- 
charge the electrolyte divides into potassium cations and hydroxyl 
anions, the former being directed toward the positive plate and the 
latter toward the negative plate. On arriving at these plates the 
ions give up their respective charges. At the positive plate 
the potassium robs the nickel oxide of: a portion of its oxygen and, 
in combination with the water present, forms new molecules of 
potassium hydrate, the original electrolyte. At the negative plate 
the hydroxyl ions deliver oxygen to the 1on and form water. Thus 
the electrolyte tends to become concentrated in the pores of the 
positive plate, and attenuated in the pores of the negative plate. 
Diffusion ultimately destroys this difference of concentration and 
leaves the electrolyte in its original condition, since at any instant 


* Abstract of a Paper read before Section C (Electrochemistry) of the 
St. Louis International Electrical Congress. 

T E. F. Roeber, Transactions A.E.S., Vol. I., 1902; M. V. Schoop, 
Electrochemical Industry, July and August, 1904. : 
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the total quantity of water and of potassium hydroxide (including 
the pores of both plates) remains the same. 

It would appear from the form of E.M.F. curve during complete 
discharge that, after the cell has become almost entirely discharged, 
other stages of oxidisation develop, and further investigation may 
show that the outline of the chemical cycle above presented is very 
incomplete. Whatever the complete cycle may be, it is, in all pro- 
bability, however, of the type indicated. 

It would seem that neither the plates of nickeled steel nor the 
active materials within them are subject to local or chemical cor- 
rosion or solution in the electrolyte of potassium hydroxide. For 
this reason the cell is chemically stable either in the charged, 
discharged or any intermediate condition. 

It has been observed, both by the authors and by other experi- 
menters, that the internal resistance of an Edison type E cell is 
substantially constant during the main working portion of the dis 
charge. Thus, in the E-18 cell, the internal resistance at ordinary 
temperatures is about 0:0022 ohm. This would correspond to 
0:0278 ohm in a type E similar cell weighing 11b., or to 0°0126 ohm 
in a cell weighing 1 kg. The internal resistance is slightly less at 
the beginning of the discharge, but becomes considerably greater 
near the end of the discharge. Since, however, this rise in resis- 
tance occurs only during a small portion near the end of the delivery, 
its effect in the total discharge may be neglected for most practical 
purposes. The internal resistance does not vary greatly with the 
discharge rate within the usual working limits of 0 — 150 amperes. 
In other words, the drop of pressure in the cell is approximately 
proportional to the discharging current strength. 

The maximum amount of power obtainable in the external circuit 
of any cell is /r watts; where e is the actual E.M.F. and r the 
actual internal resistance of the cell. Under these conditions the 
cell will work at 50 per cent. efficiency, with equal internal and 
external resistance. In other words, it is impossible to obtain from 
any cell a greater amount of external power than corresponds to 
the above expression, which represents the maximum power of the 
cell. Taking the mean E.M.F. of the Edison type E-18 cell as 1:8 
volts and the internal resistance as 0:0022 ohm, the maximum 
power is 192 watts, or about} H. p. or 15°15 watts per pound (38:4 
watts per kilogramme) at a current strength of 296 amperes, corre- 
sponding to a discharge time of less than half-an-hour. We have taken 
a current averaging 250 amperes from such a cell on approximate 
short circuit (through heavy leads and an ammeter) for a period of 
30 minutes. The practical rate of power delivery at 150 amperes is 
{1-38—(150 x 0°0022)} 150—145:5 watts, or 11:5 watts per pound 
(25:4 watts per kilogramme). This is on a par with the full-load 
output of good dynamo machines. 

The energy liberated in an Edison E-18 cell is 1:3 volts x 141 
&mpere-hours = 188:8 watt-hours = 14:48 watt-hours per pound (31:9 
watt-hours per kilogramme) and this liberation of energy is constant 
to a first approximation for all rates of discharge within the working 
limits. The amount of this liberated energy which is delivered in 
the external circuit depends only on the electrical efficiency of the 
circuit, or on the drop of pressure in the cell. Thus, at 90 per 
cent. electrical efficiency, or 10 per cent. internal drop (correspond- 
ing to about 60 amperes in the E-18 cell), the externally delivered 
energy would be 188:3 x 0°9= 165 watt-hours. 

It can be shown that if any Edison type E battery, in any group- 
ing of cells, be discharged at the rate of p watts per unit mass, 
reckoned at the mean voltage of discharge, the electrical efficiency, 


1+ J1-n 
2 


n, of the battery circuit will be n = , where 7 =£ and P is 
the maximum power per unit mass or e?/Amr, where m is the mass 
of a cell. 

Thus, if a battery of 68 Edison type E-18 cells be discharged at 
120 amperes or 124:8 average external watts, the total external 
power will be 68 x 124:8 =8,454 watts, and the total weight being 
861lb., the power rate per pound taken from the battery is 9:88 watts. 
The maximum power rate is, however, 15:15 watts per pound, as 
above; so that the ratio n —9:85/15:15 20:65. The electrical eflici- 
ency of the battery circuit is, therefore, 


— 0:65 
nal tv1= -o, 


or 79°6 per cent. The delivery per pound of battery will, therefore, 
be 14:5 x 0°796=11°5 watt-hours per pound, and the entire battery 
will deliver 9,900 watt-hours to the external circuit when discharged 
to 0°75 volt P.D. per cell. 

Since the mean E. M. F. of discharge is approximately 1'3 volts, 
and the mean E.M.F. of charge approximately 1°67 volts, it follows 
that the superior limit of watt-hour efficiency in an Edison cell is 
1:8.1:67, or 78 per cent. In practice it is always less than this, due 
to internal drop. The efficiency may be best examined, first, in 
relation to the voltage of charge and discharge, and, second, in 
relation to the electric quantity charged and discharged. 

1. If there were no drop of pressure due to internal resistance, 
either in charging or discharging, and all the electricity charged 


in the cell (as expressed in coulombs or ampere-hours) were dis- 
charged, the ampere-hour efficiency of the cell being thus 100 per 
cent., the watt-hour efficiency would be 78 per cent. or thereabouts. 
This figure can, in fact, be approached by employing very low rates 
of charging and discharging—i.e., by taking many hours to each 
process. On the other hand, the more rapid the charge and dis- 
charge the greater the IR drop in the cell and the less the efficiency, 
even on the assumption of 100 per cent. ampere-hour efficiency. 
Thus at 60-amperes charging and discharging rates, the P.D. in 
charge would average about 1°8 volts in the E-18 cell and the P.D. 
in discharge would average about 1:17 volts to the 0°75-volt limit, 
representing a watt-hour efficiency of 65 per cent., with 100 per 
cent. ampere-hour efficiency. 

2. The Edison cell would manifestly possess an ampere-hour 
efficiency of 100 per cent. if no gases or irreversible substances were 
generated in its cycle of chemical action. Thus, if a certain number 
of grammes of iron were reduced and a certain number of grammes 
of nickel were oxidised by one ampere-hour of charging current, 
and no other action took place, then on discharge the reconversion 
of these masses of active material would develop the complete 
ainpere-hour of electricity. On the other hand, every gramme of 
hydrogen (or the equivalent mass of oxygen) liberated and discharged 
from the negative plate during charge absorbs 26:8 ampere-hours 
of electricity, which is not returned to the cireuit during discharge. 
The ampere-hour efficiency of the Edisoncell is, therefore, determined 
by the amount of gas escaping during the charge. This, in turn, 
depends upon the rate of charge or charging-current strength, since 
the greater this strength the greater the drop in internal resistance, 
and the sooner the plates are brought to that difference of potential 
at which the water 18 rapidly decomposed. At high rates of charge, 
then, the watt-hour efticiency of the cell must fall off, not only 
because of the voltage drop, but also on account of the reduction of 
ampere-hour efficiency in gasification. Nevertheless, in many cases, 
and particularly in automobile work, this sacrifice of energy is 
amply warranted by the convenience and saving of time effected by 
rapid charge. The normal charging time of Edison E cells is about 
four hours. In cyclical charges and dischargesof four hours each 
the ampere-hour efficiency is about 75 per cent. and the voltage ratio 
70 per cent., so that the watt-hour efficiency may be taken in round 
numbers as 50 per cent. (0°75 x 07 20:525). It is possible, at a still 
greater sacrifice of efficiency, to charge the cell at fully double the 
above normal rate. 

Mr. H. M. Wilson, of the Boston Edison Illuminating Co., reported 
some observations on an Edison automobile battery of 68 D-28 cells 
regularly employed in a single-seat service waggon of the Boston 
Company carrying two persons. The weight of the battery was 
1, 260lb. (570kg.). In four rows of 17 cells each it occupied a space 
(including trays and lugs) of about 6ft. by 2ft., and was about 1} ft. 
high, thus having an over-all volume of 16 cubic ft. (0°45 cubic metre). 
The weight of the vehicle complete was about 3, 150lb. (1,425kg.). 
During 22 working days of regular urban service in October and 
November, 1903, the battery received 1,380 ainpere-hours at 110 volts, 
or 151°4kw.-hours, and delivered at terminals 68:85kw.-hours at an 
average P.D. of 85 volts. The ampere-hour efficiency was 58 per 
cent., the volt efficiency 77 per cent., and the watt-hour efficiency 
45 per cent. The distance run was 824 miles, or 14:7 miles daily, 
and the energy consumed per mile was 0°47kw.-hour. These results 
are not only much surpassed by similar batteries of type E, but they 
are also stated to be exceeded by later batteries of the type D. 
Consequently, they may be regarded as conservative. 

It would seem that the Edison cell is so durable that no electrical 
‘depreciation is discernible in the cells during the three years’ total 
experience of the practical construction of the battery. No mechani- 
cal corrosion of the plates or pockets has been discernible during 
that time, and no depreciation seems to have yet occurred in the 
active material, judging from the capacity tests of cells, which are 
stated to be as great at the present time as they were when the cells 
were first constructed. Tlic authors have recently confirmed this 
observation in the case of type D cells that have run nearly 3,000 
miles in an automobile of the Edison Company in Boston. The 
capacity of these cells was found to be equal to that of new cells of 
the same type. Two of these cells were opened for examination 
and the sediment in them collected and dried. The dry sediment 
weighed 3:0 and 7:1 grammes respectively, probably less than one- 
third of 1 per cent. of the active material in the grids. In fact, a 
new cell freshly set up will show about this quantity of material 
washed by the solution from the external surface of the plates. No 
signs of depreciation or corrosion appeared on any of the plates or 
connections. 

According to observations at the factory Edison cells lose 15 per 
cent. of their ampere-hour charge in eight weeks of idleness. 
Another test showed 11 per cent. of loss by standing one week. A 
test of the authors on four type E-18 cells gave, after 26 days’ idle- 
ness, 100 ampere-hours per cell. This represents a loss of 9 per 
cent. of the normal rated capacity of the cells, or 28°6 per cent. of 
the maximum rated capacity. At a corresponding charge the delivery 
within 24 hours would have been about 140 ampere-hours. 
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ELECTROLYTIC RECTIFIERS: AN EXPERIMENTAL 
RESEARCH.* 


BY ALBERT NODON. 


Butf discovered in 1856 the property which is possessed by 
aluminum, when dipped in a salt solution, of allowing a free flow 
of current in one direction, but of stopping the flow when in the 
opposite direction; Ducretet utilised this property in 1876 for 
constructing an alternating-current rectifier; Le Gratz studied a 
particular method of setting up the apparatus; Carl Liebenon 
investigated the electrolyte ; Pollak made a number of investi- 
gations upon the valves and obtained the first results of industrial 
value. In 1899 the present writer reviewed what had previously 
been done and conducted a series of researches at the Sorbonne and 
the Collége de France, with a view to throwing light upon a problem 
as yet but little understood. These investigations constitute the 
subject of the present Paper. 

The valve effect. is in general one obtained by means of any 
metal dipped in an electrolyte and subjected to a definite difference 
of potential. The phenomena of double layers appear to be 
associated with the valve effects. The value of the electric charge 
that may be obtained by means of the valve effect is greater as the 
molecular weight of the metal which constitutes the anode is 
smaller. Magnesium and aluminum admit of the valve effect 
being obtained under a high difference of potential; metals of large 
. atomie weight, such as lead or mercury, on the other hand, produce 
the valve effect only under a low difference of potential. This effect 
thus produced bears the name of double layer. In theory, the 
nature of the cathode is without influence upon the valve effect, if 
its relative surface be sufficient. In practice, lead or polished steel 
are principally used as cathodes. For any definite metal con- 
stituting the anode and dipped in an electrolyte at fixed temperature 
under known difference of potential, the magnitude of the chgrge 
that it is capable of acquiring during unit of time under the valve 
effect depends upon the current density at the anode surface. This 
charge depends also upon the effective surface of the anode and the 
disposal of this surface relative to the cathode. The nature of a 
metallic alloy, when employed as anode, plays also an important 
part in this phenomenon. The valve effect may be obtained with 
ordinary water. In practice, however, the choice of electrolyte is 
iniportant in the operation of the valves as a result of the more or 
less destructive nature of the secondary products of the electrolytic 
reactions. With magnesium, the best results are obtained by means 
of a saturated solution of alkaline fluorides. With aluminum, the 
most perfect action is secured by means of neutral ammonium 
phosphate. The phosphates of potassium and sodium give rise to 
free potassium and sodium which attack the electrodes and produce 
an imperfect action of the valves. 

In the following table are given results which were obtained by 
the aid of anodes made of different metals in electrolytes of various 
composition. The cathodes were of graphite and the experimental 
conditions were the same in all determinations. The measurements 
were made while cool, with the assistance of a constant tempera- 
ture apparatus of Chauvin and Arnoux. The current was furnished 
from a storage battery capable of maintaining a difference of 
potential of 85 volts. In the table the letters at the head of the 
columns have the following signification :—S=nature of the solu- 


8. M. | UU Ue 
Í 5 e. | 85 | 20°0 2:9 3˙7 
; j admium 85 | 17:0 4:0 |40 
Potassium BUOFÍdO sir conus es Bismuth ...... 85 : 160 40 |41 
5 5.4 85 160 40 |41 
; : agnesium .... | 16 | 190101 3˙9 
Ammonium fluoride ........ | Aluminum 20 Bo 01011 3-8 
Aluminum 54 12:34 | .. 
Ammonium fluorsilicate . Magnesium . 54 1:3]8:4 | .. 
Bismuth ...... No valve effect. 
Í nudum à 15 | 42:0 0 |38 
; ismuth ...... 64 | 20:0 0:10: .. 
Ammonium carbonate ...... 1 Antimony .. 64 | 20-0 0-10. .. 
l Magnesium No valve effect. 
Í 5 + | 560: 0 17 
; muth ...... 45 | . 02 12:65 
Ammonium oxalate ........ | Antimony ....| 75 05 | .. 
Cadmium...... 63: | es? OD | .. 
Aluminum . 4 1500, 0 |21 
Bismuth ......| 20 | 88:0101 | 2°85 
Ammonium phosphate. Antimony.. 
| Cadmium . | No valve effect. 
Magnesium 
Double phosphate of ammo- | 
nium and 5 . Aluminum 8 | 250. 0 3˙25 
Potassium phosphate........ Anodes attacked vs." D em ; 


* Abstract of a Paper read before Section B (General Applications) of 
the St. Louis International Congress. 


tion. M nature of the metal anode. UE. M. F. in volts between 
the two electrodes of the valve, which are connected with the volt- 
meter. UP. D. in volts between the valve electrodes at the 
instant of changing the direction of the continuous current by 
means of a commutator. I- current in amperes escaping in valve 
from metal to graphite. rate id of direct current, in amperes, 
from graphite to the cathode met 

The following facts may be deduced from the table:—(1) Mag- 
nesium, cadmium, bismuth and antimony do not give rise to the 
valve effect. (2) Aluminum alone does this. (8) Anodes are 
attacked when potassium or sodium salts are employed. A precipi- 
tate of alumina is produced with aluminum anodes. (4) Only 
the carbonate, oxalate or phosphate of ammonium produce the 
desired result. (5) An increase of the internal resistance of the valve 
is demonstrated upon opening the circuit and at the instant of 
reversing the current. 

The following measurements have been made by means of valves 
whose electrodes have been constructed of different materials and 
whose electrolytes have been different ammonium salt solutions. 
The column headings have the following significance :—A = metal 
from which the anode is constructed. C=nature of the cathode. 
D=nature of the electrolyte. NS character of the current; dc for 
continuous, ac for alternating. R= resistance of the valve in ohms 
per em.3 at closed circuit. r-resistance of the valve in ohms per 
ein.“ at open circuit. 


A. C. D. N. R. r. 
— ———— —, — 
Lead ........ Lead .. dc 6:29 - 
PNE .. Aluminum 5 t dc 85 | 18:9 
Al 4-57, Ni Al+5% Ni . PHosphateot || de — 19-11 Hi 
Lead Lead ...... [ Wand i ae , 839 | . 
Al 4-57; Ni .... Al+5% Ni... pes ac 6:91 
Aluminum....' Lead ...... ) 9mmonium ac 60:00 : 
Lead e | dc 8 84 : 
„ c re uminum.. : dc = 189 ; 
em .. Al 5% Ni.. Ammonium || de 884 l 
AIT 5% Ni a.e „ vec | = de 1500 Us 
Lead ........ s 53 do 12˙47 : 
oh: tA ats Lead ...... ac 10°62 - 
Al+5% Ni. W^ waders ao 61:50 : 
Bismut ng. Ammonium ao 1062 
Antimon | carbonate ac 1217 _ . 
Aluminum .... Graphite .. ac | 2800 
M .... Lead ...... | : ac 30-00 


— ——— — — — 


From the above table the following deductions may be drawn :— 
(1) The specific resistances of saturated solutions of double phos. 
phate of potassium and ammonium, of neutral phosphate of 
ammonium amd of carbonate of ammonium are about equally 
large—that is, from 6 to 9 ohms per cm. (2) Lead gives a 
special resistanee of 2 ohms owing to the formation of a layer of 
lead oxide. (8) The resistance manifested between aluminum and 
the passive cathode at the moment of reversal of the valve is about 
three times as great as that of the electrolyte. The resistance of the 
film about the anode then increases up to the maximum limit. The 
resistance of the electrolyte then becomes practically negligible 
compared with that of the film. (4) The resistance of the valves 
connected in series is proportional to the number of valves. 

The value of the electrolytic hysteresis in the valves is the ratio 
of the time required for the formation of the valve to that required 
for its destruction. The action of the valves is affected, under good 
conditions, only with a hysteresis value equal or inferior to unity. 
The lowest hysteresis value with aluminum is given by ammonium 
phosphate; for magnesium and ammonium fluoride this value is 
lower than unity. If the surface of an aluminum anode of a valve 
in operation be examined with a microscope, no sensible modifica- 
tion of the surface can be observed. The formation of the film is 
too thin to be noted. The writer has measured the electrostatic 
capacity of a valve whose surface had but one-tenth of a square 
millimetre extent, and which was charged to a difference of 
potential of 2 volts during a period of less than one-hundredth of a 
second. The capacity found was 7 to 10 microfarads. These capa- 
cities correspond to values of 700,000 to 1,000,000 microfarads per 
square decimetre. With surfaces of aluminum a decimetre square 
the observed capacities are no more than a farad for 10 sq. 
metres; that is to say, 1,000 times less than the preceding. Fora 
given surface the capacity diminishes very rapidly with the time of 
charge, as a result of the proportional augmentation of the thick- 
ness of the film. The charging of the condenser continues dur- 
ing an appreciable time varying from one-tenth to one second. 
In the case of the largest capacity observed, the thickness of the 
dielectric is of the order 1077; that is to say, of molecular magnitude. 
A condenser of large capacity and instantaneous effect can be 
obtained by using broad sheets of aluminum in a solution of 
ammonium phosphate. The surfaces of the aluminum should 
undergo a long preliminary formation. 

One of the principal applications of the valves consists in the 
rectification of alternating currents, The writer will review here 
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the investigation he has made of this subject. Consider the 
influence of an electrolyte upon the constants of a valve in the follow- 
ing table, where U=effective E.M.F. of the alternating current 
measured with a thermic voltmeter, U, effective E.M.F. of the 
rectified current, U. E. M. F. measured with a voltmeter of the 
magnetic or d’Arsonval type, I =alternating-current strength with 
a thermic ammeter, I,—rectified current strength, T. temperature 
in degrees C. 


Influence of Electrolyte. 


Rectified. 


| Alternating. 
Electrolyte. 257. XT. 
U. I Ue | Un. I, 

: . 105 6:3 | 38:0 42 5°6 35 
Biphosphate of ammonium { 103 67 37.0 43 |56 75 
Neutral phosphate of am- /| 103 61 | 370 | 41 | 545 23 

monium .. .. .. 104 67 | 38:5 | 48 57 70 
Double phosphate of sodium 111 75 | 390 | 48 | 58 22 

and ammonium .. ..\, 109 7.6 41.5 | 47 | 68 | 60 
Double phosphate of potas-(' 103 | 6-1 | 36:0 | 40 | 52 35 

sium and ammonium . 1 107 7:2 | 39-7 45 5:9 87 
Phosphate of ammonium f| 104 | 67| 38 |) 43 | 50 25 

and zinc .. .. .. 104 73 | 36 | 45 | 54 60 

; P (| 106 8:2 | 31°0 52 4:6 25 
Biphosphate of sodium .. i 103 11:7 | 16-0 73 2-6 69 
Neutral chromate of ammo- (| 106 7:5 | 36°5 48 5:3 25 

nium se ee wat aA HO 8:7 | 350 | 55 | 53 52 
Double chromate of ammo- (| 110 93:0 | 33:0 57 5:0 23 

nium and aluminum ..\{ 108 | 102:0 | 310 62 | 47 85 


The following may be deduced from this table :—(1) The rectifi- 
cation is complete up to about 80°C. The leakage increases there- 
after up to the boiling point. (2) Ammonium salts give the best 
results. (8) The addition of another salt to the ammonium salts 
diminishes the valve effect. (4) Neutral ammonium phosphate of all 
the ammonium salts is that which gives the most complete results. 


From the results noted above it is to be concluded that the best 
practical arrangement for an electric valve consists of :—-(1) An anode 
of aluminum alloyed with a small proportion of a foreign metal. (2) 
A cathode of lead of larger surface than the anode and capable 
of formation. (3) A concentrated solution of neutral ainmoniun 
phosphate. 

A valve containing a concentrated solution of double aminoniumand 
sodium phosphate was investigated by means of an ondograph. The 
curves are plotted in Fig. 1, in which U =alternating current whose 
effective E.M.F.=100 volts at a frequency of 42 cycles, U“ = E. M. F. 
at the two outside terminals of the valve=82 volts, U, effective 
E.M.F. between the terminals of a single valve=73 volts, I= 
strength of current with one valve=3 ainperes, I' strength of 
current with two valves in scries=2°6 amperes. An examination 
of these figures shows: (1) The direct current is manifested only 
during each half-cycle of the alternating current. (2) The E.M.F. 
and the current are dephased with reference to the alternating poten- 
tial difference. (3) The current strength is weaker with two valves 
in series than with one. (4) The rectification in the particular case 
above (double ammonium and sodium phosphate) is rendered more 
pertect by the use of two valves in series. An examination of a 
large number of tables results in the conclusion that the form of the 
curve of the E.M.F. varies with the nature of the electrolyte, that 
the dephasing of the rectified current varies according to the 
inductance of the exterior circuit. 

Fig. 2 shows the phase displacement of the current with reference 
to the potential difference. The valve is made of an anode of 
magnesium, a cathode of graphite, and an electrolyte of ammonium 


fluoride. Fig. 3 is obtained with a valve made with an anode of 
pure aluminum, a cathode of surface about 100 times as great, 
formed of aluminum alloyed with 10 per cent. copper, and with an 
electrolyte of ammonium carbonate. V difference of potential 
between terminals of valve on open circuit=69 volts, U = difference 
of potential in operation=89 volts, I=strength of rectified current 
=1°8 amperes. 

Graphite used for the cathode disintegrates slowly. Iron becomes 
coated with an adherent coating of iron phosphate and alumina, 
which increases the resistance. A sheet of polished steel is but 


slightly attacked. Lead becomes covered with lead peroxide 
which protects the metal. The alloys of aluminum containing 
from 8 to 10 per cent. copper and 5 per cent. nickel suffer no 
sensible attack, but the output is less than with lead or steel. In 
a single valve of aluminum the electrolytic hysteresis has a value 
higher than unity with the alternating current. The persistence of 
the film of dielectric, during a portion of the inverse half. cyele, 
results in very noticeably augmenting the internal resistance of the 
cell. It may be demonstrated that the effective current I.¢ of an 
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alternating current must be equal to the ratio existing between the 
potential difference Veg between the plates of a condenser and the 
ohmic resistance R of the exterior circuit I,g- Veg. In this 
particular case when this effect is obtained, the angle of dephasage 
between current and voltage is zero, and the phenomena oocur as 
if there were neither condenser nor self-inductance. If a valve, the 
capacity of which is known, be connected in series with a corre- 
sponding self-inductance, the graph indicates that more dephasing is 
necessary. This result is readily obtained with small outputs. 
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The current from & single valve, when fed to one winding of a 
transformer, causes the latter to furnish an alternating current from 
the other winding. Pulsating rectified current given by a single 
valve produces considerable induction results in series or in shunt 
excited motors, from which there results a poor mechanical output, 
a rapid heating and sparking at the commutator. The operation 
of magnets is much more satisfactory. 

In the arrangement of apparatus indicated in Fig 4, the cathode 
is connected with the exterior resistance A which itself is in circuit 
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with two resistances of self-inductances, S and S', equal and opposed. 
Two anodes, A, A,, of aluminum placed in the valve with the 
cathode are connected with the two terminals of the alternating 
source. The rectified current in the operating circuit is slightly 
undulating, its strength I=10 amperes, its E.M.F. U=55 volts. 
The alternating potential difference — 110 volts. 

In order to use both half-cycles of the alternating current, four 
valves may be employed connected as in a Wheatstone bridge. An 
examination of this arrangement shows that each half-cycle of the 
current will always traverse two valves connected in series and that 
the two successive half-cycles are rectified in one direction and that 
they add their effects upon an exterior circuit. The regulation 
of the output is effected by means of reactances of variable self- 
inductance and the output of the valves is limited by the cut-out 
fuses. The loss of energy effected in the valves is manifested in the 
form of heat. The apparatus grows warin, and it is necessary to main- 
tain it at a constant temperature of between 80^C. and 40°C. by 
means of external refrigeration. According to the output of the 
valves there may be utilised for this refrigeration external radia- 
tion, a cold current of air or a cold current of water. In the 
latter case the four valves are to be carefully insulated from the 
water. The model of the valve most in use is that constructed 
by Mors & Co. of Paris. 

This valve is composed in its essentials of a prismatic vase of 
lead, of plate form, constituting the cathode. The vase is sur- 
rounded by sheet iron forming its support. The anode is an 
aluminum alloy assuming the form of thin plate laminated at the 
edges, upon which is fixed a rod of aluminum forming the lead 
for the current. This rod is insulated by means of a tube of rubber. 
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The valves contain a saturated solution of neutral ammonium 
phosphate. Cooling is accomplished by means of a lateral electric 
ventilator. The Mors Company constructs standard sizes between 
1 and 100 amperes at 110 volts, whose operation is regular and 
constant. The guaranteed industrial efficiency of these valves 
varies between 65 and 75 per cent. 

Two-phase or three-phase currents can be rectified by means 
of the valves. By an arrangement of apparatus similar to that 
of the Wheatstone bridge, but using six valves, a practically 
continuous current may be obtained. A special arrangement 
can also be used which consists of a single cathode and of two 
or three anodes dipped in a solution of ammonium phosphate. 
The rectified current pulsations, which correspond to the suc- 
cessive half-cycles, are then utilised in charging a battery of 
small capacity and low internal resistance. The current obtained 
at the terminals of the battery is practically rectilinear. Induction 
coils will operate with current which has been rectified b 
means of four valves. A rotary interrupter is then employed. 


Rochefort has investigated a special model which uses a single valve, 


of variable capacity and internal resistance, connected to a rapid 
interrupter. The induced currents obtained by means of these 
devices can be advantageously emploved for radiography or for 
wireless telegraphy. When a valve is used with small anode 
surface and a strong current it operates in a manner analogous to 
the Wehnelt interrupter. The result obtained is the sune as with 
continuous currents. It seems probable that the Wehnelt effect is 
an effect of electrolytic capacity analogous to that of the valves. 
The energy efficiency of the Nodon valve varies from 65 to 75 per 
cent., according to the operating conditions, 


LEGAL INTELLIGENCE. 


Poole & District Electric Traction Co. v. Bournemouth 
Corporation. 


ARBITRATION. 


The proceedings in connection with this arbitration were resumed yes- 
terday at the Surveyors’ Institution, Westminster. It is an arbitration 
arising out of an agreement between the Poole & District Electric Trac- 
tion Co. and the Bournemouth Corporation, whereby the latter body is 
purchasing the undertaking of the company. The agreement, which was 
confirmed by the Bournemouth Corporation Act of 1903, contained no 
purchase price, but failing an amicable arrangement, it was to be ascer- 
tained by arbitration. Hence these proceedings. We have reported the 
earlier stages fully in our issues for June 3, 10, and 24 and July 1. The 
case for the company was opened on Friday, May 27, and disposed of on 
Saturday, June 18, after 44 days’ sittings. The case for the Corpora- 
tion was opened on Saturday, June 18, and was continued on Monday, 
June 20 and Friday, June 24, when, for the convenience of the 
parties, an indefinite adjournment was made. Very little evidence 
then remained to be called. The umpires are Mr. William Eve 
(for the Corporation) and Mr. Leslie Vigers (for the company), 
with Mr. A. T. Lawrance, K.C., (since appointed to the Bench) 
as umpire. The counsel engaged in the case are Mr. Balfour Browne, 
K.C., Mr. C. A. Cripps, K.C., and Mr. C. C. Hutchinson for the 
company, and Mr. H. Lloyd, K.C., Mr. Williams and Mr. Jeeves for the 
Corporation. It may be remembered that the witnesses for the company 
placed their value of the undertaking at figures averaging about £400,000, 
whereas the Corporation evidence was to the effect that the company's 
tramways were only worth about £60,000. 

Mr. J. B. HAMILTON, general manager of the Leeds Corporation 
Tramways, examined by Mr. H. LLOYD, K.C., said he did not consider the 
Stringer method of construction adopted on the permanent way was 
one likely to give good results. He had nothing to say against the 
overhead equipment and rolling stock. The road maintenance, 
however, had not been efficiently maintained, and having regard 
to the conditions obtaining to-day on the line, sufficient had not been 
spent on maintenance and repairs. It would need considerably more 
than had been spent upon it to maintain the road in proper order, 
and as time went on this would increase. In arriving at & valuation 
of the undertaking he had taken the profit shown in the balance-sheet 
for the nine months of 1901, and, on the basis of working expenses aggre- 
gating 8:19d. per car-mile, he had calculated that, for the twelvemonths, 
there was a profit of £3,685. 10s. 5d., which on a 16% years’ purchase 
amounted to £61,425. 6s. 1ld. He had also made another valuation, 
based upon the 1903 balance-sheet. During that year 338,500 car. miles 
were run, and in order to allow for possible increase of traffic due to 
increased population and the running powers, he had increased this to 
350,060 car-miles, as the utmost which the line could ever deal with. 
Taking the working expenses at 7:03d., the same as before but minus 
1:16d, for renewals, and a revenue of 11d. per car-mile, he arrived at a 
profit of £4,209. 11s. 8d. From this he deducted depreciation at £1,700 
per annum for three years, as he considered this sum should have 
been set aside from the commencement of the undertaking. On this 
basis, with 16% years’ purchase. he arrived at a total valuation of 
£65,559. 148. 5d. This he considered was the total value of the under- 
taking at its best. Dealing with the authorised and propones extensions, 
he said there was bound to be a loss on the Christchurch line. The pro 
posed extension to Poole Harbour could not pay, in his opinion, even 
supposing all the difficulties were overcome and the line authorised. The 
authorised Parkstone extension was bound to be a competitor with the 
existing line. This had been a very general experience. They certainly 
had a tendency to relieve the other lines, but, as a rule, they increased 
the working expenses without any other result. The Canford Cliffs line 
would not pay even if the land were given without cost. At Leeds there 
was & parcel service, but the revenue from it was only about £117-£120 
per annum, although it had been jn existence for many years. 

Cross-examined by Mr. BALFOUR BROWNE, K.C.: With regard to 
the Christchurch line he would not care to put money into the new route 
proposed by the Corporation, but at the same time it was a more likely 
route than the original one. On the question of the renewal fund, or 
redemption, he maintained that the volume of street traffic was not an 
important factor in the amount to be set aside. It was a question of 
speed of service, for the wear and tear would be less with heavy street 
traffic and slow tramway speed than with less street traffic and high 
speed. At Leeds the policy of the Tramways committee. was to set aside 
for rolling stock 10 per cent. of the cost. Last year £19,086. lis. 4d. 
was put aside, This worked out at 0-63d. per car-mile, The permanent 
way was maintained out of revenue. 

Mr. BALFOUR BROWNE: But you have put down in your estimate 
1:16d. for redemption ?— Yes. 

Therefore, you get a fictitious result by introducing figures which were 
not in the 1901 balance-sheet, and this balance-sheet was agreed to be the 
basis of this arbitration. 

Continued cross-examination: On the question of running powers, so far 
as the Newcastle lines were concerned he had been informed by the officials 
of the Corporation that they had not benefitted by the through running 
to a very small extent. There would have to be a large number of transfers 
on every system, in his opinion. It was a fact that the Leeds Corporation 
were negotiating with the Wakefield & District Tramways Co. for through 
running, because the company had offered terms which he was of the 
opinion the Corporation should consider. Personally, however, he 
was of the opinion that the Corporation would benefit only to a very 
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small extent, but as a public facility some good would be done. The 


present heads of agreement between the Leeds Corporation and the 
Wakefield Company were that the arrangements should only last in the 
first instance for three months. The stringer method of construction 
adopted by the Poole Compony was not a good one, although the Cor- 
poration had also a few miles constructed in a similar manner. 

Re-examined: In arriving at his valuation, he had adopted those 
figures in the 1901 balance-sheet which appeared to him normal, and had 
rectified those figures which seemed inadequate. As a matter of fact, 
however, the Company's witnesses had agreed that 7d. per car-mile for 
working expenses was a fair figure. Therefore, there was only a diffe- 
rence of 0:08d. between the parties on that point. On the question of 
depreciation, he had taken 1:16d. per car-mile, whilst Mr. Hammond, 
for the company, had taken 1:09d. per car-mile, making a difference of 
0.07d. per car-mile, so that the total difference between the two parties 
was 0°10d. He did not know that Swindon Corporation had recently 
been proposing the stringer method of construction, and that the Board of 
Trade had refused to allow it. 

Mr. A. L. RYDE, surveyor, of Great George-street, London, senior 
partner of the firm of Ryde & Sons, said there were three points to con- 
sider in this matter—viz. (1) Amount of annual net profit, (2) security or 
otherwise of the net profit, (3) number of years’ purchase, having regard 
to this. The first point he had left in the hands of the engineers, whose 
evidence he accepted. There had always been a great deal of differ- 
ence of opinion with regard to the life of the various portions 
of a tramway undertaking, but it was common ground that gene. 
rally the life was a very short one, and in no concern was 
an adequate depreciation fund more necessary than in an electric 
tramway undertaking. With regard to the security of the net profit as 
shown, he said there was no proper ‘competition at present between the 
L. & S.W. Railway Co. and the tramway company. But there was a 
possibility and a probability of this in the future. Up to the present 
time the L. & S.W. Railway.Co. had made no effort to capture the local 
traffic about Bournemouth. But railway companies were making experi- 
ments with single-motor coaches to see if they could not do something to 
compete with local tramways. Experiments were now being actually 
made, and it was possible that such cars would be run from Christchurch 
on the east to Wimborne on the west of Bournemouth. In addition to 
this, there were the improvements in road traction to be taken 
into consideration. So much for the security or otherwise of the 
profit. With regard to number of years’ purchase, he pointed 
out that Consols were 36 years’ purchase, Bournemouth Corporation 
stock 29 years’ and that the British Electric Traction Co.’s preference and 
ordinary shares could be purchased half-and-half to pay 6 per cent., 
which was 163 years’ purchase, and the oraa stock alone was 143 
years’ purchase. Therefore, he preferred to take the Poole Company asa 
6 per cent. undertaking, which was a 162 years’ purchase. The claims of 
the company for the other lines not yet constructed or authorised, he 
considered would have no marketable value. 

Cross-examined by Mr. HUTCHINSON : He had considered the matter 
from the point of view of a person wishing to invest, quite apart from the 
existence of the agreement. This he considered fair market value. 

This concluded the evidence on behalf of the Corporation. 

Mr. H. LLOYD, K.C., then addressed the tribunal on behalf of the 
Bournemouth Corporation. He said he did so with ‘some 6i fidence 
because this was a matter of great importance and somé novelty, and it 
was also likely to become of very great importance in the future. The 
great point was that it was only in comparatively recent times that the 
change had taken place from the basis of the terms of purchase contained 
in the Tramways Act of 1870 by reason of the passing of the Light Rail- 
ways Act of 1896. The natural result had been that as yet there had not 
been much, if any, experience of the application of the new principle. 
Therefore, the tribunal were asked to ascertain the value of the whole of 
a tramway undertaking under the new principle. It had been hinted 
that one of the difficulties in the way of obtaining money for tram- 
way purposes had been the damper on the concern by reason of the 
local authority having the right to purchase as old iron," and 
that this being so, Parliament, it had been suggested, had endea- 
voured to give some impetus to enterprise by proposing a new basis. 
But he ventured to think that if the company were successful in per- 
suading the arbitrators to accede to their demands they would be doing 
the cruellest injustice to tramway undertakings in the future that could be 
imagined. In acceding to the company’s claims the tribunal would be 
defeating the very object which the tramway industry, as a whole, 
suggested was the thing which was going to favour tramway enterprise 
in the future, for if tramway companies were to be able to get a valuation 
of this description acceded to, Parliameut would be very slow in altering 
the old condition of things at present existing under the Tramways 
Act. As a matter of fact, the price asked by the company, if paid 
by the Corporation, would land the whole undertaking in bankruptcy, 
but he ventured to think that the claim could not be made good. 
He could not help thinking that the thing which was running 
through the minds of the claimants was this: They were under the 
impression that they had the Corporation of Bournemouth in a cleft 
state, and that they could screw the Corporation to accept any terms 
they chose to put forward. They were also under the impression 
that the agreement placed the parties in this position—viz., that the Cor- 
poration had no option but to pay a freehold value of one particular figure 
in & balance-sheet, and that the tribunal had no option but to award it. 
Heaven help them if the arbitrators came to that conclusion! The ques- 
tion of the construction of the wording in the agreement as to the balance- 
sheet of 1901 he had dealt with at an earlier stage, and he was content to 
accept the remarks of the umpire on that occasion that the Corporation 
were free to go beyond the actual profit shown there, and to analyse the 
methods by which such profit was arrived at. He would, therefore, 
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endeavour to show from the evidence of the claimants’ own witnesses 
that the figure of profit there shown was nota solid one. For instance, a 
willing buyer had a right to know if the figure for working expenses there 
shown could be maintained. In 1901 this amounted to 47-4 per cent. of 
the total revenue, in 1902 it was 67:3 per cent., and in 1903 it was 61:4 per 
cent. The car-miles in 1901 were 219,289, and the working expenses per 

car-mile were 5:61d. In 1903 the car-miles were 338,500, and the work- 
ing expenses were 6:8d. per car-mile. Then let them take the evidence 
of the witnesses for the company as to what could be looked upon 
as a normal figure for working expenses. Several of their witnesses put 
the fair receipts at 11d. per car-mile with working expenses at 7d., which 
was 63:6 per cent. All this demonstrated that the company were seeking 
to get some advantage at the hands of the tribunal in asking that the 
profit shown in the balance-sheet of 1901 should be regarded as a fixed 
figure. Then as regards the question of depreciation, both Mr. Sellon 
and Mr. Hammond had admitted that this should be allowed for after 
1901, again demonstrating that the claimants were of the opinion that 
they had some advantage in taking the balance-sheet of 1901 as the basis. 
Therefore, by taking their revenue for 1901, and deducting 60 per cent. for 
working expenses this left £5,496 profit for 1901. Then there was the ques- 
tion of depreciation to be considered. Mr. Hammond said £1,351 per annum 
ought to be allowed, and on this basis the net result would be £4,145, as 
against over £7,000 claimed. If depreciation were deducted upon the 
basis of any of the company's witnesses, the net result would be in the 
neighbourhood of £4,000 profit for 1901, and this, he claimed, would be 
about as near as it was possible to get to che real value of the undertaking. 
Assuming this, the next question was, How many years' purchase should 
be taken? In taking the evidence on this point into consideration, he 
appealed to the tribunal to bear in mind that the company had obviously 
thought that this was a matter where engineers might be well assisted by 
the mature experience of a surveyor who had been accustomed to value all 
classes of property, and therefore throughout the earlierpart of these proceed- 
ings he had observed that Mr. Daniel Watney, the surveyor, was in attendance 
on behalf of the company. But after hearing Mr. Sellon's views on the 
question of the number of years, Mr. Daniel Watney no longer was pre- 
sent, On theother hand, Mr. Ryde had heard Mr. Sellon’s evidence, and 
had had no compunction, with his experience of all sorts of undertakings, 
in coming before the tribunal and giving quite opposite views. Mr. 
Daniel Watney, on the other hand, did not give evidence to support 
Mr. Sellon. Practically speaking, the company were asking for 30 years’ 
purchase of the present profits plus an amount for every other possible 
increase of profit, some of them at 28 years’ purchase. On the 
other hand, the Corporation claimed that 164 years’ purchase covered 
all possible increments, and was based cn the basis of the maxi- 
mum tervice the company could give and the district could 
stand. Dealing then with the evidence more in detail, counsel put 
before the arbitrators a tabular statement of the traffic receipts for every 
week from the commencement of the undertaking up to the end of Septem- 
ber last, and the thing which this table demonstrated he said was that in 
no year did the traffic receipts of the first three months equal one-third 
that of the remaining nine months of the year. Yet all the witnesses for 
the company had added one-third to the profit for the nine months of 
1901 in order to arrive at the whole year’s working. Then, again, the 
increase of population was dealt with in very various ways by the wit- 
nesses for the company, and it looked very much as if it was like an 
indiarubber ball, to be squeezed about anyhow. One witness even 
allowed no depreciation in respect of the increased traffic due to 
increased population. Except as regards this one witness, they had 
the principle of depreciation admitted, which emphasised his earlier 
remarks on this matter. Then, as regards running powers, he won- 
dered why, in view of the value placed upon the continuation of 
the Poole line into Bournemouth, the company had not claimed 
something for their running powers from Christchurch into the east of 
Bournemouth. Either they were valued at nothing or were included in 
the £5,500 which it was agreed should be paid by the Corporation to the 
company for certain other things included in the agreement, and with 
which this arbitration had nothing whatever to do. With regard to the 
running powers at the western boundary of Bournemouth, counsel com- 
mented upon the various methods employed and the divergent results 
arrived at by the various witnesses for thecompany. On the question 
of the Parkstone loop, there was a broad issue between the parties, 

because the Corporation had suggested that, if a second line was 

laid through practically the same country in a district such as this, 

and at a distance at no point of more than one-third of a mile, it was, in 

effect, providing two lines to accommodate the same traffic. And in 

addition to this he contended that the method of calculating the possible 

traffic was monstrous, for many of the pedestrians counted on a particular 

day by Mr. Sellon he ventured to think were already served by the exist- 

ing line. The estimates of the value of the Parkstone loop demonstrated 

the absolutely iniquitous and unfair results arrived at by taking the 

balance-sheet figure of 1901 as the basis, for Mr. Hammond got a value 

of between £90,000 and £100,000 for this small line, not yet constructed ; 

nearly double that given by Mr. Sellon, and against some £40,000 given 

by Mr. Dickinson. The Christchurch line produced a very curious state 

of affairs, because the Corporation got powers for another route to the one 

proposed by the company owing to the totally different character of th> 

two routes and their disbelief in the financial poossibilities of the 

latter. In addition, the Corporation would have been only too pleased 

not to construct any line to Christchurch at all, the reason for its con- 

struction being an obligation to the Christchurch Corporation. In con- 

nection with the Canford Cliffs line, it was a sine qud non to the company 

that the Jand upon which it was built should be given without charge. 

and then Mr. Sellon, on oath, said he had not considered whether it 

would pay or not, he only knew that it would act as a feeder to the other 

line, and upon which he put a certain value. Then, as regards the Poole 
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Harbour line, he failed to see that the company had put forward any 
material evidence in favour of their claim. At one time the line had been 
applied for and rejected, another application had been withdrawn, and no 
effort had since been made to get the powers. On the question of parcels, 
he thought the least said the better. Except Mr. Sellon and Mr. Anderson, 
no witness for the company had put any value upon this, and the evidence 
of his witness (Mr. Hamilton) that morning showed that in Leeds, which 
was a pretty go-ahead place, the parcel service was worse than worthless. 
In conclusion, he had a word to say as to the total estimates of the com- 
pany’s witnesses. Mr. Sellon had asked for £420,089, and, in addition, 
there would have to be spent upon the undertaking, according to him, 
£144,857. In other words, the undertaking would cost the Bournemouth 
Corporation £564,946. Assuming that Mr. Sellon's figure of £6,250 profit 
for 1901 were dealt with in the manner he had suggested, the Corpo- 
ration would pay 904 years’ purchase. If, on the other hand, the 
profit would only be about £4,000, as the Corporation alleged, the 
sum to be paid the company would be equal to 144 years’ purchase. 
On Mr. Hammond's figures the results would be 1004 and 157 years 
respectively. Assuming that the company’s 30 years’ purchase was 
taken, it would mean that he would have to earn a profit of £18,830 
per annum, whilst if the Corporation claim of 164 years was correct, then, 
to earn the sum claimed by the company there would have to be a profit 
of £38,896 per annum. He only wished that he could express in language 
his view of the claim. He could not. His clients regarded it as grossly 
exaggerated and exiravagant, and he could not help thinking that it was 
put forward in order to arrive at that wretched result called splitting 
the difference," and so give to the company a sum which in their most 
sanguine mood they could not expect by arbitration. He hoped and 
prayed that the award would not be anything like the figure put forward. 
The proceedings will be concluded to-day (Friday). 


Ferranti Limited. i 

On Wednesday Mr. Justice Warrington considered the petition of th 
company for the sanction of the Court to a scheme of reconstruction. 

Mr. Jessel, who appeared for contributories opposing the scheme, 
suggested there was the possibility of some concession on both sides if 
the petition were allowed to stand over, and it was agreed the petition 
£hould stand over until the 25th inst., when a petition for the compuleory 
winding-up of the company is down for hearing, both petitions to come 
on together. 


National Telephone Oo. v. Jenkins. 

In the Lord Mayor’s Court (London) on Tuesday plaintiffs sued Mr. 
A. C. M. Jenkins to recover £18. 5s., a year's subscription claimed to be 
due under two contracts for hire and rental of telephone apparatus. 
Plaintiffs said defendant had entered int> agreements for the use of tele- 
phone instruments for five years at an annual subscription of £17, pay- 
able in advance, but had declined to pay the subscription due Oct. 16, 
1903, on the ground that between Sept 28 and Nov. 30, 1903, the com- 
pany did not maintain the telephone line and instruments in good working 
order, with the result that it was useless. One of the conditions of the 
agreement provided that the company should not be held responsible or 
liable to the subscriber for any delay provided they used every reasonable 
endeavour to restore communication as speedily as possible. 

Mr. H. Blandford, inspector in the company's employ, said he visited 
defendant's premises and examined the telephone on several occasions. 
The faults found were put right. These visits were paid between Oct. 12 
and Nov. 9. 

Defendant said he had been a subscriber to the company's service since 
1899, paying his subscriptions in advance up to Oct. 15 last. After 
September he had trouble with his instrument. One day it was in 
proper working order, and the next it was completely out of gear. On 
Sept. 28 he wrote stating that he was constantly receiving complaints. 
During the whole of October the service was altogether intermittent, he 
being unable to get on with his customers, and they being unable to com- 
municate with him. The company sent a man to look at the instrument 
which at one period was being attended to for fully 10 days in succession. 
His difficulties continued until the end of November, when the instru- 
ment was put into working order. On Dec. 9 plaintiffs disconnected his 
machine. Previously he had been discussing the matter of an allowance 
being made for the period during which the machine was useless, and he 
suggested subsequently that he should pay & nine months' subscription. 
He had always been willing to pay, provided an allowance was made for 
the time the instrument could not be used. 

The jury found that the telephone was not in condition for use, and 
found for defendant. Judgment was entered for defendant on the claim, 
and also on a counterclaim that had been raised for the agreement with 
plaintiffs to be delivered up and cancelled. Leave to appeal was refused. 


Workmen's Compensation. 

At Rotherham County Court recently a novel point in the construction 
of the Workmen’s Compensation Acts was raised. An oiler claimed 
compensation at the rate of 15s. 3d. a week for total permanent inca- 
pacity caused by injuries received while engaged in work, but it was 
pleaded in defence that plaintiff was guilty of serious and wilful mis- 
conduct in oiling the machinery while it was in motion. It was admitted 
that a notice had been posted to the effect that *' enginemen must not 
themselves or allow other persons to oil or clean dangerous parts of 
machinery when in motion." Evidence was, however, given to show that 
the practice was contrary to the rule and that the breach of the rule was 
known to the responsible officials. It was stated that when the machinery 
was stopped for lubrication there was official grumbling. 

The Junar held that the notice was ambiguous, and that the claimant 


had not broken any clear and well-defined rule. He was therefore entitled 
to compensation, and an award was made in his favour, with costs. 


Arbitration proceedings took place at Newbury County Court last week 
in connection with the claim of a workman named Brown for compensa 
tion from the Urban Electrical Supply Co. and Edmundson’s Electricity 
Corpn. for injuries sustained through the loss of his leg while in the 
employ of Callender's Cable & Construction Co., the contractors fo: 
laying cables for the companies in the district. A third party was intro 
duced in Col. Marshall, whose horse fell on the injured man in a trench. 

Mr. WALSH, for applicant, said he was engaged by Callender's Com- . 
pany. The two respondent companies had the same offices and the same 
secretary, but were separate legal entities. Machinery had been estab- 
lished at Greenham for pumping and lighting. Brown was at work at 
Newtown-road, about a mile from the mill, and a horse owned by Col. 
Marshall became frightened at one of the cable drums and ran away. It 
fell into the trench on the top of Brown, the 1esult being that his leg had 
to be ampatated. He was carning £1 a week, and the claim was for 10s. 
a week. The injury was, it was urged, caused by and arose out of his 
employment, as he was digging in the trench when the accident happened. 

Mr. HILL, for the two companies, said the works were owned by the 
Urban Company, Edmundson’s Company were putting down the plant at 
Greenham Mills and Callender’s Company had the contract to lay the 
mains. 

Mr. WALSH argued that the injury came under the section of the act 
dealing with engineering work, which included any work in connection 
with machinery driven by steam, water or other power ; or it might come 
under the factory section of the act, as Greenham Mills was a factory. 
That the works were engineering works did not necessarily mean that 
there should be actual physical contact, it was enough that they were all 
part of one scheme which, if not actually in connection with, would be 
joined to, the works at Greenham, where machinery was situated. 

An employé of Callender’s Company said the trench in which the man was 
working was disconnected from the mill by two lengths of unlaid road of 
250yds. each. They would, of course, have to be connected before supply 
of electric current could be given. 

Mr. WALSH again argued that the break in the cable made no differ- 
ence. Trench digging was part of an engineering work, because eventu- 
ally it would be connected with the supply station where the power was 
generated. 

Mr. HILL argued against this view, and 

His HONOUR, in giving judgment, said it was difficult to decide cases 
under the complex 1897 Act, but he had come to the conclusion that the 
accident had arisen in the course of the man's employment. He agreed 
that it was clearly an engineering work, and that compensation must be 
given by Edmundsons' Company. There was no dispute as to the amount 
to be paid, and he made an award for 10s. a week, with costs on the 
higher scale. 


, Overcrowding Electric Tramcars. 

A conductor of one of the West Ham Corporation electric tramcars was 
summoned last week for carrying 20 excess passengers. 

A police-inspector said the conductor could have had policemen to 
help to evict the excess passengers if necessary. 

For the defence it was pointed out that the act under which defendant 
was summoned was passed in 1842, long before electric cars were thought of. 

The summons was dismissed. 


Obstruction of Tramcars. 

At Leigh Police Court on Monday, Mr. G. Shaw (managing director of 
the Leigh Brewery Co.) and four of his carters were again charged with 
wilfully obstructing a tramcar of the South Lancashire Tramway Co. 
between Leigh and Lowton on March 11,1903. The case had been remitted 
to the Leigh magistrates from the King’s Bench, with a direction that 
there was no absolute right on the part of a vehicle to keep the left-hand 
side of a road, but on a tramoar and a vehicle meeting they should act 
reasonably towards each other. 

Evidence was now given that a tramcar running from Leigh to Lowton 
was going up Pennington railway station bridge when it met one of 
defendant’s lurries. The driver of the lurry refused to leave his own or 
left-hand side, and the tramcar driver refused to back to the loop 30yds. 
away, and the lurry and car stood facing each other for 50 minutes, 
causing a general dislocation of the tramway traffic. 

After a long hearing, the chairman said the Bench were equally divided, 
and, as he would not give a casting vote, uo decision would be given. 


Theft of Bleciricity. 

At Weston-super-Mare Petty Sessions on Friday last, Wm. Coombes 
was convicted of fraudulently abstracting electricity on Sept. 26 from the 
mains of the Weston-super-Mare & District Electric Supply Co. 

It was stated that defendant had dabbled a little in electrical matters 
and had done a few local jobs. He was also caretaker of the Royal 
Arcades and had access to the empty shops there. 

A jointer (named Harris), in the employ of the company, had observed 
& light in a shop in September. He knew there was no electricity meter 
there, and so reported the matter to the manager (Mr. Leech) anda 
watch was kept on the premises. On Sept. 26 the jointer called on 
defendant and told him he wanted to inspect the fuse boxes in No. 76. 
Defendant replied that he had not got the key but he subsequently 
produced it and they entered the premises. As Coombes was unlock- 
ing the door he said '"I am charging an accumulator upstairs." 
The accumulator was such as might be used for driving the motor 
bicycle which defendant rode. A twisted lead (produced) was connected 
with the free end of a cable projecting from one of the company's fuse 
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boxes, and another lead was twisted round a steel bradawl, the point of 
which was ingerted in the company’s main just below the other fuse. 

Defendant pleaded guilty, and it was ingenuously urged on his behalf 
that the apparatus was a very ordinary one for stealing electricity, and, 
unfortunately, there was no denying that the unhappy young man did 
steal a small quantity.” Defendant was only 20 years of sge, and had 
hitherto had a very good character. 

The Bench irnposeda fine of £6, or in default one month's imprisonment. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


An assistant electrical engineer is required by Erith District 
Council. Applicants must have had good mechanical training, and 
preference will be given to one with practical experience in the 
working of a three-phase svstem. Salary £150 per annum. Appli- 
cations to the clerk (Mr. Chas. H. Fry), Council Offices, Bexley- 
road, Erith, by 10 a.m. Oct. 24. See also advertisement. 

A junior engineer is required at the West Ham electricity depart- 
ment to take charge of an 8-hour shift. Salary £2 2s. per week. 
Forms of application, &c., from borough electrical engineer, elec- 
tricity generating station, Tucker-street, Canning Town, London, 
E. See advertisement. 

Wolverhampton Lighting committee require a canvassing engi- 
neer, competent to prepare specifications and estimates for light and 
motor power installatlons. Particulars from the borough electrical 
engineer (Mr. C. E. C. Shawfield). Applications to the town clerk 
(Mr. Horatio Brevitt) by noon Oct. 31. See also advertisement. 


Second-class engineers (aged 22-24) and second-class technical 
officer (24-30) are required for the engineer-in-chiet’s department, 
General Post Office. Applications, on forms to be obtained from the 
secretary, Civil Service Commission, Burlington-gardens, London, 
W., by Oct. 20. See also advertisement. 

An engine driver is wanted for shift work in generating stations. 
Applications to city electrical engineer (Mr. H. Faraday Proctor), 
Temple Back, Bristol. See advertisement. 

A designing engineer, accustomed to D.C. motors, boosters, &c., 
is required by a Jeading firm of manufacturers in the North of 
England. See advertisement. 

Woolwich (London) Council require a station engineer. Applica- 
tions by 17th inst. 

] An armature winder is required by Ferranti Limited, Hollinwood, 
ancs. 

Bermondsey (London) Council require a chief assistant electrical 
engineer. Applications by noon 18th inst. 

Applications are invited for the position of lecturer and demon- 
strator in electrical engineering at the school of engineering, 
electricity and technical science, Canterbury College, University of 
New Zealand. Salary £300 per annum, with saloon passage to 
New Zealand. Particulars of qualifications and forms of appli- 
cation from the Agent-General for New Zealand, 18, Victoria- 
street, London, S.W., to whom applications by Oct. 29. 


EDUCATIONAL. 

Technical Education in London.—The final report of the 
Technical Education Board of London County Council states that 
there has been a great advance in the volume and character of 
evening instruction in science and technology. 

Ten years ago instruction in electricity was given in only five centres, 
but there are now 23 centres. Trade classes have also increased. Aitisan 
students in polytechnics in 1903 numbered 7,181, an incrense of nearly 
38 per cent. in two years. The students worked over 400,000 hours. 
The number of polytechnics and technical institutes has increased from 
nine to 26in 10 years. This success has not been attained at the expense 
of other institutions. The total volume of instruction in mechanical and 
electrical engineering, carpentry and joinery, plumbing, building trade 
classes, experimental physics, chemistry and mathematics shows an 
increase from 118,732 student hours in the first year of the board’s opera- 
tion to 454,363 student hours for the session 1900-1. In 1903 the number 
of students enrolled at the five London County Council schools and 
institutes was 2,053. Since 1894 the board has equipped in secondary 
schools 17 chemical laboratories, 18 workshops for manual instruc- 
tion and 25 science lecture rooms. During the past year a total of 
£305,212. 12s. 5d. was expended by the board. 


Afghanistan.—It is again reported that Kabul, the capital city, 
is to be lighted electrically. 

Alleged “ E:ectric " Fire.—As we announced in our last issue, a 
fire recently occurred at St. Chrysostoin's Church, Manchester, and, 
as usual in cases where there is no direct evidence as to the cause, 
it was attributed to a defect in the electric wiring. Fortunately, 
Mr. E. T. Steinthal, hon. secretary of the Manchester and District 
Association of Electric Lighting and Power Contractors, promptly 
took the question up and wrote to the local Press protesting against 


the assumption that the cause of the fire was an electric one. The 
Emergency committee of the Association was summoned, and, 
after full investigation of the matter, issued a report to the efleet 
that the fire did not arise from any electrical cause. A report was 
also prepared by the chief engineer of the Corporation electricity 
department (Mr. S. L. Pearce) which is to the same effect. These 
reports were presented to the Electricity committee of the Corpora- 
tion on Saturday. 

In Mr. Pearce's report it is stated that the service to the church was a 
new one, completed on the Friday previous to the outbreak of fire, the 
lights being switched on for the first time on Saturday. The wiring was 
carried out by a competent firm of contractors, and prior to the current 
being switched on careful tests were made by the electricity department's 
inspector. "The tests were entirely satisfactory, an insulation of 5 meg. 
ohms being obtained between any two wires, the whole installation to 
earth testing out at 2:5 megohms. 

A close investigation into the occurrence had elicited that at 6:45 p.m. 
one of the double-pole switches was switched off altogether by the con- 
tractor's foreman, and through the second double-pole switch a supply 
to two fittings only in the choir was being given. Four hours after the 
supply had been switched off the fire was discovered. The Corporation 
inspector who connected up and tested the installation reports that there 
was a large fire in the vestry burning all the rubbish which had accumu- 
lated during the alterations and a gas ring was in use at the back of the 
organ for hot-water purposes. After careful consideration Mr. Pearce 
came to the conclusion that the outbreak of fire could not be put down 
in any way to the new electrical installation and that other causes must 
be looked for. 

The report of the Emergency committee of the Contractors 
Association is as follows : — 

The electrical installation was carried out on satisfactory lines, the 
circuit wiring being in continuous steel tubing to the switchboard, and 
all circuits controlled by single-pole switches on the outer wires of the 
three-wire service. The lighting for electroliers, which were wired in the 
roof, was controlled completely by double-pole switches. Previous to 
the time of the fire all circuit wiring from the switchboard onwards was 
absolutely cut off from the supply. The mains from the point of 
supply to the place where they rise through the floor to the switchboard 
are intact at the present time, showing that no fault occurred there. The 
contractor personally tested the installation on the day previous to the fire, 
and took the insulation between poles of the wiring (not less than 
8 megohms) and also the insulation of each pole to earth (none less than 
5 megohms), and, further; the total combined insulation to earth (2 meg- 
ohms). . . . There seems to be no doubt that the fire origiuated in 
the immediate neighbourhood of the organ chamber. There is distinct 
evidence of an escape of gas in the organ chamber, which was only slight 
solong asany through draught existed, but which &ccumulated to an 
unpleasant extent after all doors had been closed throughout the night. 
The escape was vouched for by the rector and verger, and by the con- 
tractor and his staff. A gas ring burner had been in use throughout the 
dayin theorgan chamber, but the cleaners state that that was cleaned 
and put away on the Saturday, and that the gas jet in the organ chamber 
was turned off. The gas had not been turned off at the main, however. 
The committee is of opinion that the fire did not arise from any electrical 
cause, and that the escape of gas suggests a possible source of danger, 
though there is not sufficient evidence to show the actual source of ignition. 

Argentina.—The “ Review of the River Plate" says that the 
Buenos Ayres Corporation's second invitation of tenders for the con- 
struction and working of an electric tramway to serve the western 
suburbs has, like the first, not resulted in the receipt of any offer. 

Buenos Ayres Municipality have granted a 55 years’ concession to 
Messrs. Sawyer & Lacaze for an electric tramway for the western suburbs. 

Mr. H. H. Fisher seeks a 60 years’ concession for electricity supply in 
Flores, Belgrano, &c., from Buenos Ayres Corporation, and proposes to 
supply current for private lighting at 9c, gold per unit and for power at 
6c. To the Municipality the charge for incandescent lighting would be 
64c. gold per unit and for power 44c. For arc lighting the Council would 
have the option of paying $17 m. n. per 800 c.p. lamp per annum, or 4c. 
gold per unit. 

The Tres Arroyas Electric Light Co. has been formed with an 
authorised capital of $90,000 m.n. 

The La Plata National Tramway, owned by Mr. L. Monteverde, is 
about to be converted to electric traction. 

The General Electric Co. (London) have appointed Messrs. Colson, 
Brookhouse & Pyne their agents at Buenos Ayres. 

The public lighting department of Buenos Ayres Municipality have 
come to the conclusion that the Compania Alemana Transatlantica de 
Electricidad can amortize their capital in 25 years, and in the meantime 
pay dividends of 5 per cent. if their charges are from 5c. to 7c. gold per 
unit (a reduction of 72 per cent. on the maximum charge). : 

Aston.—The Council last week decided to contribute £5,760 
towards the cost of rebuilding the L. & N.W. Railway Co.’s Aston 
Station-street bridge, to permit of the construction of the City of 
Birmingham Tramway Co.’s line at that spot as a double track. 

Battersea (London).—On Wednesday the Council resolved to 
fit, at an estimated cost of £125, the meter-testing room at the 
generating station so that the works of repair, which at present 
are carried out by me:er makers, can be effected there. 

The publie lighting mains are to be extended und Nernst lamps 
provided at an estimated cost of £942. The charge for supply of 
current to and maintenance of Nernst lamps has been fixed at £0 
each per annum. 
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Barrow-in-Furness.—An inquiry was held here on Friday for 
sanction to aloan of £35,000 for the extension of generating plant at 
the electricity station, mains, &c. Already four extensions have been 
authorised, and there are nearly 1,400 consumers. 


Biddulph.—The Council have opened negotiations with the North 
Western Electricity & Power Gas Co. for a supply of electricity. 


Birmingham.—A special meeting of the Corporation will be held 
on the 81st inst. to consider the proposed tramways bill. 


Bradford.—The Board of Trade inspection of the Undercliffe- 
Greengates and the Allerton-Stoney-lane extensions ofthe electric 
tramways (12 miles and one-third of a mile in length respectively) 
took place on Wednesday, the shorter line being at once opened for 
traffic. The opening of the Greengates line is deferred for a few days. 


Brighton.—Last week the Council sanctioned the proposal to 
wire and fit up for the electric light the diphtheria pavilion at the 
Sanatorium, and also approved recommendations of the consulting 
engineer (Mr. Arthur Wright) regarding alterations at Southwick 
power station. Tenders were let to the British Westinghouse Co., 
as set out in our last issue. 

Councillor Sone moved a resolution that Mr. May, borough 
engineer and surveyor, be given tbree months’ notice to leave the 
service of the Corporation. 

The Mayor intervened and appealed to Mr. Sone not to proceed with 
his motion on the ground that it would be highly prejudicial to the 
success of their appeal against the decision in Macartney v. Brighton 
Corporation if the discussion continued. 

Councillor SoxE, however, desired to press the matter, and the Mayor 
then left the chair. 

Eventually Ald. Carden was voted to the chair and suggested the post- 
ponement of the meeting for a fortnight in the hope that some arrange- 
ment might be come to. 

Ald. Stafford, Councillors Butt- Thompson, McClean and others joined 
in the appeal, it being generally thought that Mr. May should be heard 
before the Council took action. 

Eventually the meeting was adjourned until Monday last, when the 
Council went into committee under the presidency of Ald. Sendall. 

The borough surveyor (Mr. May) had an interview with the Council 
and read a written statement which dealt with the thorny subject of the 
tramway litigation in detail. He indignautly protested against any 
suggestion that he had done anything to forfeit the confidence of the 
Council, and claimed that, throughout the whole of his service he had 
ever had the best interests of the town at heart, and that he merited a 
continuance of the trust hitherto reposed in him by the Corporation. 

The CHAIWAN appealed to Councillor Sone to withdraw his motion, 
and this he agreed to do. 

On the motion of Councillor PaAxküunsr it was resolved to instract the 
General Parposes committee to report as to the deeirability of appointing 
an independent auditor to audit all the Corporation accounts. 


Burton.on-Trent.— The borough electrical engineer and tram- 
ways manager (Mr. P. J. Pringle) has recommended certain altera- 
tions in the charges for electrical energy. These have been approved 
by the Gas and Electricity committee, and if the Council endorse 
the recommmendation, the new scale will come into operation as from 
the beginning of the present quarter. 

The present charges for current areon the maximum demand system— 6d. 
per unit for the first 14 hours and 3d. after. Owing to the large proportion of 
shops and offices at present connected, it is found that about two-thirds 
of the total consumers get no rebate, the mean price to all consumers 
being 54d. per unit. Of two methods of reduction reported upon by Mr. 
Pringle, the committee recommend that which gires a flat rate of 5d. par 
unit, with the present maximum demand system as an alternative, rebates 
to be given quarterly instead of half-yearly. The reduction in revenue 
is estimated at about £430. Meter rents, which at present vary from 
33. 6d. per quarter for 5-ampere size, up to 9s. per quarter for the 300- 
ampere size, are all recommended to be reduced by 1s. 6d. 

Last autumn the Tramways sub-committee, in conjunction with 
the borough electrical engineer and tramways manager inspected 
several typesof car-top covers, but it was decided to postpone decision 
in order to ascertain from other towns whether there is any disad. 
vantage from the use of these covers during summer months. This 
has been found not to be so in practically all cases, and an order has 
been placed with Messrs. G. C. Milnes, Voss & Co. for three top 
covers with Magrini sides and canopy roofs, extending the whole 
length of the cars, at £82 each. These will be in operation shortly, 
and if experience with them is satisfactory extensions will be made 
for the winter. 


Bury Tramways.— Ramsbottom District Council have suggested 
that Bury Corporation's tramways should be extended to Rans- 
bottom and that a further extension from the latter place through 
Walmersley, to join another of the Corporation’s lines at Limefield, 
may ultimately be advisable. Representatives of the two Councils 
discussed the subject last (Thursday) evening. 


Chelsea (London) —It was reported to the Council on Wednes- 
day that the initial outlay on the electric lighting of the baths and 
town hall would be £2,600 if independent plant were put down, 
and that the cost of current if taken from the local electric lighting 
company would be £650 per annum. Current generated by an 
independent plant would cost £226 per annum, plus 4313 for 


this compact area abounds. 


interest and sinking fund charges. The matter was referred to the 


Finance coinmittee. 


Companies Struck off the Register.—The following have been 
removed from the Register of Joint Stock Companies :— ` 
British & Foreign Tramways Co. | Electro Staonus Co. 

Carbon Co. ' Gramme’s Magneto-Electric Co. 
East Suffolk Tramways Co. Kew, Richmond & Kingston Trams. Co. 


Dewsbury.—The charge for electric current for lighting has been 
reduced from 6d. to 5$d. per unit for the first hour's maximum 
demand, and 3d. after. For motive power the reduction is from 4d. 
to 8d. per unit for the first hour and 1d. after. Rental for meters 
up to 50 amperes will be 7s. per year and 10s. per annum for all 
sizes above 50 amperes. 


Bast Barnet.—At the meeting of East Barnet Valley Council 
last week, a deputation of ratepayers, headed by Mr. J. D. Braith- 
waite, jun., urged the postponement of the Council’s projected 
electric lighting scheme. 

Mr. Bnarrnwarrz thought that before finally committing ratepayers to a 
large expenditure full details should be supplied, and that ratepayers 
should have an opportunity of expressing their opinion on the scheme. 

Councillor Bowpex moved that the deputation be informed that ample 
time would be given for holding a public meeting for considering the 
Council's scheme. 

This was carried by four votes to three. 

Bast Ham.— The Public Libraries committee have been empowered 
to accept a tender for the wiring of the Carnegie Library at Manor 
Park. 


Electric Olub for Birmingham.— We referred in our last issue 
(p. 1001) to the proposed formation of an electric club for the Bir- 
mingham district to serve as a social centre for workers in the elec- 
trical industries. The preliminary meeting announced to take place 
on Saturday last in connection with this proposal was duly held. 

Mr. J. W. Innis, who presided over a representative gathering, stated 
that for some time a feeling had existed amongst the allied workers in 
the electrical trades that a club or institute should be formed the member- 
ship of which, it was proposed, should be confined to those engaged 
in the manufacture and use of electrical apparatus and machinery. 
The basic principle would be mutual, social and intellectual help to its 
members. Several speakers expressed the opinion that the social side 
should be developed to it fullest extent, and that the subscription should 
not be prohibitive to the ordinary worker. A committee of seven was 
appointed to consider the advisability of promoting the club, and to pre- 
sent a report at a subsequent meeting. Messrs. J. W. Innis (consalting 
electrical engineer), W. H. Whitehouse and W. Smith (municipal 
technical school), E. R. Wood (electrical engineer), H. W. Dipple 

National Telephone Co.) M. G. Waggott (Post Office telegraphs), and 

. Dalby (Midland Railway telegraphs) were appointed as the committee. 


Electric Light in the Theatre There passed away on Monday, 
at the age of 78, Mr. John Hollingshead, a noted figure in London 
theatrical life, and for many years manager of the Gaiety Theatre 
from its opening in the late sixties. Mr. Hollingshead was 
the first inanager to introduce the electric light for theatres, and, 
in fact, claimed to have been the first to introduce the electric arc 
light on a commercial basis into England. 


Blectric Pumping in Mine Drainage.—In a report presented to 
the Mines Drainage Commissioners at Dudley last week Mr. E. B. 
Marten stated that direct-current electric‘motors and pumps have 
been installed at Hopyards, Bentley, New Priestfield, Bailey's East, 
Bailey’s West, Ocker Hill, Ghost, Leabrook and Berkeley Wood 
pits. Current is supplied by the Midland Electric Corpn. for Power 
Distribution. There are now 10 electrically-driven pumps installed, 
and the expenditure on surface works during the past year included 
£1,200 for electric pumps. 


Electricity in Mining.— Additional electric pumping machinery 
has been recently installed by the Cosmopolitan Proprietary Co. at 
their Kookynie mine, North-East Coolgardie, Western Australia. 
The three sets of Blake & Knowles pumps and a duplex Deane 
pump are drivan by Westinghouse motors, and electrical energy is 
supplied by a 160 m.r. Hall- Belliss generating set. 

At the meeting of the Sudan Goldfield (Ltd.), the chairman 
announced that it was proposed to erect an electric power station at 
the central shaft, from whence power would be transmitted to each 
of the three principal shafts. Provision was also being made for 
supplying power for the proposed two new vertical shafts. 


Exhibitions.— There is being held at the large Baths of the Shore. 
ditch (London) Borough Council in Pitfield-street, Hoxton, through. 
out next week and up to and including Oct. 22, a very interesting 
and complete exhibition of electrical plant, apparatus, fittings, 
accessories and the numerous sundries which are utilised in the 
application of electricity to practical purposes. The exhibition has 
been organised for the special purpose of bringing to the notice of 
the inhabitants of this large and important industrial district the 
latest improvements in electrical apparatus, and is intended especi- 
ally to demonstrate the value of electric motors as an economic 
power for the many manufacturing branches of woodworking, fur- 
niture manufacture, cabinet making and upholstery with which 
The borough electrical engineer (Mr. 
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C. Newton Russell) and the members of the Lighting and Exhibi- 
tion conunittee, who are responsible for the organisation of the 
exhibition, have provided a show of a really high-class and most 
comprehensive character. Perhaps the most noticeable feature of 
the exhibition is the demonstration by actual working of the 
ntility and profit-earning powers of the electric motor when 
employed upon such work as forms the staple trade of the Shore- 
ditch district. In this direction a very effective display has been pro- 
vided, and the exhibition has been well patronised by the 
workers of the district, who with their wives have flocked to 
see the latest improvements in electrical science and industry, 
especially as bearing upon their particular branches of work. 
For the wives of the Shoreditch workers are, many of them, as 
directly interested as their husbands in the developments of elec. 
trical methods, as they are themselves employed in one or 
other branch ofthe local industries, where women can be so employed, 
and in these branches light-running machinery is operated to a very 
large extent by power. In a district like Shoreditch, therefore, 
men and women, married and single, are naturally attracted to an 
exhibition where so much can be learned that is likely to prove of 
everyday service, and where the advantages of electric driving are 
so attractively presented. A well-illustrated catalogue of about 80 
pages is available at the popular price of Id., and the musical pro- 
gramme and catering facilities which have been provided make 
the exhibition attractive from many points of view. The exhi- 
bitors include a considerable number of manufacturing and supply 
firms, and we may select the following as making instructive 
exhibits :—Babcock & Wilcox, British Prometheus Co.,Brockie- Pell 
Are Lamp (Ltd.), whose works are in the Shoreditch district ; 
Crompton & Co., Crypto Electrical Co., J. Defries & Sons, Electric 
Construction Co., Electrical Welding Co., Electromotor & Dynamo 
Co., General Electric Co, W. T. Glover & Co., J. S. Henry (Ltd.), 
a local firm of electric fittings makers (to whose fittings we 
refer on another page of this issue), Humpage, Jacques & 
Pedersen, H. F. Joel, Marryatt & Place, Nalder Bros. & Thomp- 
son, A. W. Penrose & Co., Phenix Dynamo Mfg. Co., Pinching 
& Walton, F4 W. Potter & Co., a local firm, Reason Mfg. Co., Reed’s 
Electrical Engineering & Supply Co., Robertson Lainp Co. (a 
very popular stand this), Rova (Ltd.), and a good show 
by the' Simplex Steel Conduit Co. The exhibits all display goods 
of a thoroughly practical character, many of the motors at work being 
employed to drive machinery which is largely used in the manufac. 
factures of the borough. It would be impossible, in the space at our 
disposal, to do justice to the efforts made by the exhibitors to make 
the Exhibition a really useful one, but we can say that their efforts 
have been eminently successful. As we have said, the exhibition re- 
mains open to theeveningof Oct. 22, andas there are stands showing 
machinery in motion driving wood-working, printing, boot-making 
and sewing machines, the exhibition offers attractions for others 
beside those employed in the Shoreditch industries, and, pending the 
holding of such exhibitions in other parts of London, it would be 
well if those engaged in the London manufacturing industries 
generally were to organise visits of workmen and workwomen to 
Pitfield-street to intelligently inspect the eri interesting exhibits 
there. In almost all cases where electrical exhibitions of this 
kind have been held they have proved direct incentives to trade, 
and must have an excellent educational effect. Similar shows would 
prove attractive in many other London districts, and we can com- 
mend the example of Shoreditch as well worthy of being followed. 

An international automobile exhibition is to be held in Berlin 
from Feb. 4 to 19, 1905, under the auspices of the German Automobile 
Club and the Association of German Motor Car Manufacturers. 
Full particulars from Baron von Brandenstein, 44, Sommerstrasse, 
Berlin, N.W. 

Farnham.—The Public Works committee are considering whether 
the Council should sanction the application of the Farnham & 
District Electric Supply Co. for a provisional electric lighting order. 

Finchley.—The salary of the electrical engineer (Mr. E. Calvert) 
has been increased from £800 to £350 per annum, with a further 
increase of £50 in 12 months. 

An additional feeder has been laid to provide for increased demand for 
current in the Ballards-lane and Long-lane district. At present the 
equivalent of 14,100 8 c.p. lamps is connected to the mains. 

Last week the chairman of the Electric Lighting committee, in sub- 
mitting the half-yearly estimates, said that the anticipated receipts were 
put at £2,715 and the expenditure at £2,718, 19s. 11d. 

Glasgow.—In presenting the Tramway minutes at the meeting 
of the Corporation on Thursday last, the convener (Mr. Paton) 
referred to the resignation of the general manager (Mr. John 
Young) and said :— MN u 

They would all agree with the committee in their high appreciation of 
the services of Mr. Young, and their regret at losing him to London. He 
had known Mr. Young for the last 12 years, since the tramways were 
municipalised, and during all that time had watched with the greatest 
care and with the greatest appreciation the devoted services which Mr. 
Young had given to the Corporation. To a large extent they owed the 
present successful position of the tramways in Glasgow to the services of 
Mr. Young, and they wished him every success in the position which he 


THE ELECTRICIAN, OCTOBER 14, 1904. 


was about to fill. The Council would agree that the committee had done 
the very wisest thing in the appointment of Mr. Dalrymple as Mr. Young's 
successor. After Mr. Young, Mr. Dalrymple was one of the first officers 
appointed to the tramway department. During 10 years he had done 
splendid service, not only in his position as accountant, but also as 
deputy-mansger, to which he was recently appointed. 

On the recommendation of the Tramways committee, it was 
decided to apply for Parliamentary powers to construct nine addi- 
tional tramway routes. 

A discussion followed as to the revenue on the routes outside the city. 
In a report by Mr. John Young it was stated that by taking the earnings 
for the 12 months to Aug. 20 last on those routes which had one or both 
termini outside the city boundaries, it was found that the average 
revenue worked out at 10°74d. per car-mile, and by taking the earnings 
on those routes which might be termed city routes the average revenue 
for the year worked out at 10-51d. per car-mile. A motion that a further 
state ment be prepared was negatived. 

Official inspection of the permanent way of several extensions 
of the Corporation’s electric tramways took place last week. 

Government Contracte.—In a return recently issued particulars 
are given of contracts made in the United Kingdom for manufactured 
articles by Government departments for the year ended March 31, 
1904, with contractors outside the United Kingdom or with con- 
tractors or agents who obtained the goods from abroad. 

Admiralty : Carbons £402, electric drills £21, lubricating oil £12,782. 

War Office: Ammeters £67, electric light carbons £922, wireless tele- 
graph equipment £1,656, electric motors £3,241, screw-cutting tools, 
&c., £369. 

Post Office: Telegraph apparatus, protectors and heating coils 
£574. 3s. 4d., telephone apparatus £69,802. 11s. 9d., electric light appa- 
ratus and fittings £207. 7s. 5d., cable grips £56. 5s., special insulators 
£40, electric light and other carbons £568. 12s., copper wire (silk covered) 
£47. 23. 7d., telegraph papers £535. 12s, 11d., ebonite goods £1,655. 0s. 8d. 
It is explained that the goods in this list are only those which it 
would be possible to obtain in the United Kingdom. Specialities 
and patented articles are omitted from the list. 

Greenock.—The capital expenditure on the electricity depart- 
ment during the year ended June last was £5,968. 11s. 6d., bringing 
the total to £86,175. £90,000 has been borrowed, and £9,883. 6s. 8d. 
repaid. The deficit is attributed to the result of the arbitration 
proceedings. 

The total receipts were £12,120. 5s. Working expenses came to 
£8,979. 5s. The arbitration proceedings between the Corporation and 
the tramways company reduced the amount claimed by the former by 
£1,669. Expenses of arbitration and other items caused an addition of 
£2,180 to the year’s expenditure, leaving £3,140. 19s. 11d. gross profit. 
Interest amounted to £1,931. 12s. 5d., and redemption of loans to 
£5,252. 19s. ld., leaving a deficit of £2,111. 19s. 2d. 1,585,206 units 
were generated, 71,120 supplied to public lamps, 806,457 to the tramways 
and 53€,206 to private consumers. The total maximum supply demanded 
was 794kw. (against 710kw. last year). 

Hackney (London).—The Electricity committee are about to 
invite tenders from certain firms for 1,000 demand indicators (esti- 
mated cost 30s. each) and for arc lamps for four thoroughfares. 
Main extensions estimated to cost £141. 5s. were authorised at last 
meeting. A third meter reader and a temporary draughtsman are 
to be appointed. 

Hebden Bridge.—-The electricity works were formally inaugurated 
on Thursday last. 

Heywood (Gancs.)—On Friday last the Council decided to seal 
the conveyance of the undertaking of the Bury, Rochdale & Oldham 
Tramways Co. to the local authorities concerned. 

The arbitrator’s award was for £160,000, and the money had to be paid 
by Saturday, or it will bear 5 per cent. interest. Councillor Popple stated 
that & cheque for the &nount would be refused by the company unless 
the costs of the arbitration, which could not be immediately ascertained, 
were paid at the same time. 

Holyhead.— The District Council have decided to light Queen's 
Park electrically. Tne generating plant at the station is to be 
insured for £4,950. 

Hull.—Ald. Larard, chairman of the Electric Tramways com- 
mittee, has been selected as mayor for the ensuing year. 


Indian Telegraphs.—It is announced that a scheme for the 
reorganisation of the Telegraph Department has been decided upon, 
the idea being to work on the lines of the Public Works Depart- 
ment. Circles will be created with a view to relieving head- 
quarters of much local work, which, under present arrangements, 
has to be dealt with at Calcutta. 

Leith.—On Tuesday the Council formally approved the recom- 
mendation of the Tramways committee to adopt the overhead system 
of traction on the lines recently acquired from the local tramways 
company, and the consulting engineer (Mr. More) has been 
instructed to proceed with the preparation of specifications, &c. 
Mr. Wilson has been appointed interim manager of the horse tram- 
ways, which the Council take over on 22nd inst. 

Liverpool.—An inquiry will be held on 20th inst. into an applica- 
tion of the Corporation for sanction to a further loan of £400,000 for 
extensions of their electricity undertaking. > 


THE ELECTRICIAN, 


OCTOBER 14, 1904. 1045 


Light Railways.—The Board of Trade have, after modification, 
confirmed the Southend and Colchester Light Railways Order, 1904. 

The British Electric Traction Co. are applying for an extension of 
time (until November, 1907) for completing the Mitcham light 
railways. 

The County of Durham Electric Power Supply Co. have secured 
an extension of 12 months for complying with the terms of the 
Durham and Distriet Light Railways Order authorising the con- 
struction of the Durham to Brandon light railway. 


London County Oouncil.—At Tuesday's meeting it was agreed 
to lend £23,960 to Stepney for electric lighting installation and meters. 

Greenwich Tunnel.—The offer of the London Electric Supply Corpn. 
to supply current for lighting at the Tunnel at 2d. per unit, and for power 
for working the lifts, &c., at 14d. per unit was accepted. 

Tramways.—It was agreed that expenditure of £3,500 on capital 
account be sanctioned for additional plant and electrical equipment in 
connection with the temporary arrangements made with the City of 
London Electric Lighting Co. for the electrical working of portions of 
the London County Council tramways, and that the Highways committee 
be authorised to take steps for the purchase of the plant, &c., required. 

It was also agreed that the estimate of £2,700, submitted by the 
Finance committee, be approved; that expenditure, on capital account, 
of sums not exceeding that amount be sanctioned for a temporary supply 
of electricity, for power purposes, during the erection and equipment of 
the Greenwich electricity generating station; that the Highways com- 
mittee be aathorised to take all necessary steps in connection with the 
purchase and installation of the electrical plant required ; that the offer 
of the South Metropolitan Electric Light & Power Co. to supply electric 
current on the terms offered by the company be accepted. 

It was further agreed that expenditure on capital account of sums not 
exceeding £3,000 be sanctioned in connection with the wiring and fitting 
for electric lighting of the Greenwich electricity generating station, and 
that the work be carried out by the electrical staff of the tramways depart- 
ment. 

It was reported by the Highways committee that 12 summonses had 
been issued for wilful obstruction of the Council's tramcars, and that fines 
had been imposed in each case where apologies had not been tendered 
and the Council's costs paid by the persons summoned. 

Chairman’s Address.—In the course of his annual address to the 
Council the chairman referred to the work of the Highways committee, 
who, he said, now worked for the Council over 40 miles of tramways in 
the south of London. These only constituted a third of London's tram- 
ways, but during the year 133 millions of passengers were carried over 
these lines, and over £500,000 was received in fares ; 50 millions of these 
passengers were carried at 4d. fares in beautiful and swift electric cars. 
The work of electrification had been progressing. In 1903 the Greenwich 
and Tooting sections of the lines were electrified. The work of recon- 
structing the southern lines had been one of great difficulty, but the 
trying period of reconstruction had almost passed, and the Council's 
service in the south of London, under Mr. Baker's chairmanship, had 
given great satisfaction. The people of the north of London were 
naturally desirous of securing a like service, and he was sure the Council 
would assist them so far as it had powers. During the year the below- 
£treet or shallow tramway between Theobald’s-road and the Embankment 
had been steadily progressing. On its completion he believed it would 
rcvolutionise the ideas of dealing with the traffic of London. 


Lowestoft.—At Tuesday's meeting of the Council the electrical 
engineer (Mr. G. A. Bruce) reported that another cable under the 
harbour had broken. 

Originally there were 20 cables, of which 16 had broken, and of the 
remainder two were in a bad state. Mr. Bruce recommended that six 
cables be laid across the harbour in a steel tube, as was done for the 
tramways, at a cost of about £1,200 inclusive, and it was resolved that 
this should be done. 

There are now connected to the mains 546 consumers, representing 
27,848 8 c.p. lamps. 

Manchester.—A special meeting of the Electricity committee 
was held on Wednesday to consider the report of the chief engineer 
(Mr. S. L. Pearce) on the experiments which have been made in 
street lighting. 

All the old types of lamp have been exchanged for the Gilbert enclosed 
type. The illuminating power of the new lamps is between 1,300 and 
2,000 candles. 


Marylebone (London).—At the meeting last evening the report 
of the Finance committee concerning the principal loan for the 
electricity supply undertaking was discussed, and a recommendation 
„That the Council's seal should be affixed to the mortgage of the 
general rate of the borough in favour of the London County Council 
to secure within a period of 35 years the repayment of £1,415,000, 
with interest thereon at a rate to be hereafter determined, for pur- 

oses connected with the purchase of the St. Marylebone electric 
ighting undertaking," was adopted. 

London County Council give notice that tenders will be received 
at the Bank of England to-day (Friday), at 1 p.m., for London 
County bills sufficient to produce £1,415,000, required for the loan 
to Marylebone Borough Council in connection with their electric 
lighting undertaking. 

Mr. F. A. Wilkinson, the newly-appointed resident electrical engi- 
neer, is to partially commence his duties at once, and is to be paid 
half salary until his notice of resignation with Walthamstow Council 
expires. 


Mexico.—On Sept. 1 a newly-formed company took over the 
electric lighting of Mazatlan. This company contemplates con- 
siderable extensions. Manufacturers and contractors might com- 
municate with Sefior José H. Rico, Mazatlan, Sinolia, Mexico. 


Mid-Sussex.—The Electric Supply Co. are negotiating with 
Cuckfield and Haywards Heath Councils for sanction to the com- 
pany's application for provisional electric lighting orders. 


Mombasa.—<A telephone system has been installed in this town. 


Municipal Telephony.— On the presentation of the minutes of 
the Telephone committee at Brighton Corporation mecting last week 

Councillor Soxx objected to the committee’s decision that the expenses 
of canvassers should be charged to capital account during the current 
year, remarking that it tended to produce a fallacious balance.sheet at 
the end of the year. He moved an amendment accordingly. 

Ald. REE VES contended that the committee were justified in charging to 
capital account salaries paid in procuring new customers, especially in 
the first few years of the undertaking. 

Ald. CARDEN, replying, said the practice of the telephone world was to 
do as the committee recommended, and it was good sound finance. 
Glasgow, Portsmouth, Swansea and the National Telephone Co. all did so. 
In committee they compromised matters by agreeing that after the first 
year it should go inst revenue, but this year, on financial grounds, 
n were fully justified in charging the expenditure to capital. 

. The amendment was lost by 18 votes to 19. 

In a letter on the above subject Mr. W. E. L. Gaine replies to 
Ald. Carden as follows :— 

The statement made by Ald. Carden that the practice of the telephone 
world was to do as the committee recommended, and it was good sound 
finance. Glasgow, Portsmouth, Swansea and the National Telephone Co. 
all did so,” isinaccurate. Ald. Carden is entirely wrong. It is not the 
practice to charge these expenses to capital, it is not good and sound 
finance, and it is not the practice, and never has been the practice, of the 
National Telephone Co. to do so. That it may be the practice of the 
municipalities in this country who are running telephone systems to do 
so I am not prepared to deny. 

At the meeting of Portsmouth Council on Monday the Telephone 
committee recommended 

That they be authorised to complete the 120 spares of cab'e running to 
Southeea at an estimated cost of £635. 88. 5d., and that application be 
made for sanction to borrow this amount. 

Councillor Drrruax moved the adoption of the recommendation, and 
desired to add to the £635. 8s. 5d. an additional sum of £1,200 to com- 
plete the lines. They had a surplus of £1,250 on the undertaking last 
year, and if the Local Government Board persisted in refusing to grant 
the money they would have sufficient in hand at the end of the presert 
year to meet this expenditure. 

The Mayor: Do you ask that the extra £1,200 should be passed now 
before it has gone to the Finance committee ? 

Councillor DrfgsaN: Yes. I know it is unusual, but in consequence of 
the urgency of the matter we ask it. If it is objected to, however, I will 
bring it up at the next meeting. 

The Mayor: Perhaps you will bring up the extra £1,200 when the 
proposed loan of £20,000 is brought forward. 

Councillor Dittman : Yes, but the £635 should be passed now. 

This was agreed to, and the recommendation of the committee was 
adopted. 

A communication has been received by Portsmouth Telephone 
committee from the Postmaster-General enclosing the draft of the 
proposed deed for the extension of the Corporation telephone area, 
so as to include Rowland's Castle, and it was resolved at the last 
meeting that it be approved. 


Neath. —An inquiry was held here on Friday into the application 
of the Council for power to borrow £20,000 for electricity supply. 
It is proposed to take electricity in bulk from the South Wales 
Electrical Power Distribution Co. Technical particulars were sup- 
plied by the consulting engineer (Mr. H. T. Sully), and evidence 
was also given by Mr. Swann, of the South Wales Co. There was 
no opposition. 


Patent Amendment.—Mr. Harold Hawthorn (late of 16, St. 
Helen’s-place, Bishopsgate-street Within, E.C., and now of 7, 
Leinster-square, Hyde Park, W., London) seeks leave to amend 
specification of letters patent No. 12,379, 1908, for improvements 
in and relating to electric fire alarms and thermo-indicators.” 
Particulars of the proposed amendment are set out in the “ Illus- 
trated Official Journal (Patents) of Sept. 28, and notice of opposi- 
tion must be given within one calendar month from that date. 

Perth —The salary of the burgh electrical engineer (Mr. J. 
Lambert) has been increased from £250 to £275 per annum. 

Perth (Western Australia). Perth Electric Tramways (Ltd.) 
are extending their lines, and have ordered a 250 H. . boiler and a 
800 H.P. steam generating set. It is proposed to enlarge the car 
shed and erect a 70ft. cooling tower and a chimney stack 150ft. in 
height and 7ft. in diameter. ' 


Prison Lighting.—Electric lighting is to be adopted at Holloway 
Castle Gaol (London), where about 400 cells are to be wired. 
Reading.—Increases of salary have been granted by the Council 


to the assistant tramways engineer (Mr. A. G. Shearer) and the 
chief officer of the department (Mr. R. J. Fardell). 
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Retford.—Mr. A. B. Mountain advises the Council to establish 
municipal electricity works at an initial cost of £5,070. Mr. 
Mountain anticipates a surplus after three years. 


St. Pancras (GLondon).—The Council agreed on Wednesday to 
acquire for £500 the leasehold interest in 96, Great College-street, as 
the occupier complained of vibration, noise, &c., from the electricity 
works. 

It was resolved to support the proposed application of the London 
County Council to Parliament for powers to enable local authorities 
to wire consumers’ premises and to obtain loans for that purpose. 


Seattle Alaska Cable.—It is announced that telegraphic com- 
munication has been established between Seattle and all parts of 
Alaska, the cable between Valdez and Sitka having been completed 
on Thursday last week. 46 telegraph stations have now been 
established in Alaska, : 


Siam. A concession for the construction and working of a new 
tramway in Bangkok has been granted to H.R.H. Prince Naradhip, 
and the Siamese Tramway Co. (Ltd.) has been formed to work the 
concession, the tender of a British firm having been accepted for 
the construction and equipment. The length of the line is about 
13$ miles. 

The reorganisation of the Siamese Telegraph Department has 
been demanded for some time past, and recently a combined memo- 
randum from the bankers and merchants of Siam has been sub- 
mitted to the Government, and, it is hoped, will bear fruit. 

Electrical apparatus, accessories and materials to the value of 
£13,044 were imported into Siam in 1903, compared with £8,806 
in 1902. 


South Africa.—The “ British and South African Export Gazette“ 
announces that the Pietermaritzburg Corporation tramway exten- 
sions scheme is likely to be proceeded with, in which case much 
work should be found for manufacturers. A sum of money has been 
voted for the survey of possible routes, and a bill authorising the 
construction of the first 2 miles of the proposed lines has been 
prepared for presentation to the Natal Parliament. 

As a result of further information regarding the Port Elizabeth elec. 
trieity supply scheme having been supplied by the borough electrical 
engineer (Mr. R. Pape) to the consulting engineers (Messrs. R. Hammond 
& Son), the latter have withdrawn their objection to Mr, Pape’s proposal 
to adopt a low-tension system, and specifications for plant and material 
are being prepared. The plant will include three 400kw. steam turbine 
generators. Arc lamps will be used for main street lighting and Nernsts 
for the smaller thoroughfares. 

Amongst other electrical schemes projected or in progress are those at 
Kimberley, where it has now been decided to take current from the De 
Beers Company ; a proposed extension to the cantonments of the Middel- 
burg municipal electrie light undertaking; an extension of the King 
Electric Power Co.’s King William's Town electric lighting plant; the 
Vryheid Local Board's scheme, for which tenders are under considera- 
tion; the Greytown municipal works, which are now running; and tlie 
Heilbron and Bethlehem schemes, for which Harris, Lee & Co. have 
secured concessions, the works in the former case being nearly ready for 
giving a supply of current. 

The borrowing of £13,000 for the Johannesburg municipal telephone 
project has been sanctioned by the Transvaal Government. The exchange 
i8 to be planned for 10,000 subscribers, and Ericsson instruments are to 
be used. 

Swansea —The contractors for the tramways have laid over 
T$ miles of track out of the 102 miles provided for by their contract. 

The Tramways and Electric Lighting committee are inviting 
tenders for the removal of an engine and dynamo from Strand 
station to the destructor works, kc. This advertisement appears in 
another column. 

The engineer (Mr. C. A. L. Prusmann) has been requested to report 
on the advisability of adopting a flat rate of charge for electricity 
supply. 

Tramway and Railway Competition.—Sowerby Council recently 
decided that, so far as they legally could, they would, in return for 
the proposed extension by Halifax Corporation of tramways to 
Sowerby, exempt the Corporation from rates in respect of such 
tramways. The Lancashire & Yorkshire Railway Co., as rate- 
payers in the district, notify both authorities of their intention to 
oppose this arrangement as being illegal and contrary to the Public 


Health Aets. 
Trunk Line Telephony.—Holyhead District Council have been 


informed by the Postmaster-General that Holyhead will be connected 
with the trunk system almost immediately. 

Urmston. The Board of Trade have sanctioned the borrowing of 
£1,600, the township's share of promoting the Manchester Southern 
Tramways Act. The local authorities obtained the option of taking 
over the powers and Davyhulme has already done so. After con- 
struction the lines will be leased to Manchester Corporation, 

Village Lighting.— Datchet is now lighted electrically, current 
being supplied by the Windsor Eleetrieal Installation Co. 

Derby County Council have expressed approval of the proposal 
of Whitwell Parish Council to borrow £2.000 for electricity supply. 


West Bromwich.— The agreement between the Corporation and 
the British Electric Traction Co. provides for payment by the latter 
of a rent of £6,979. 28. 10d. per annum. The Corporation have 
power to use the tramways at night for the removal of night soil, 
for earrying road material and for watering the streets, the charges 
for current supplied by the Corporation to the company to be 2d. 
per unit up to 400,000 units per annum and 14d. per unit after. 


Whitby.—The Lighting committee recommend the Couneil to 
reduce the charge for electric current to a flat rate of 5d., with dis- 
counts of 10 per cent. to payers within 14 days. 


Winchester.—4As an experiment in publie electric lighting, the 
Winchester Electric Light Co. has been instructed by the City 
Council to erect and maintain four arc lamps in City-road and two 
in the Broadway, and some Nernst lamps at the North Walls, 


Wolverhampton.—On the recommendation of the Lighting com- 
mittee it has been decided to reduce the charges for electric energy. 

The chairman of the Lighting committee Mr. Gough Allen) said the 
committee had to face keen competition, and the only way to meet it was 
by a drastic reduction in prices, The suggested reduction on the present 
year’s working meant a decrease in revenue of about £3,000, or the con- 
version of a profit of £2,775 into a loss of £225. The committee antici- 
pated a largely increased output, which meant lower production cost. 

Worsley.—The District Council propose to take electricity in 
bulk from Lancashire Electric Power Co. 

Yarmouth.—The half-yearly estimates of the Electrie Light 
committee put the anticipated profit on the electricity undertaking 
at £1,018. 

The Council have resolved to purchase the Gorleston tramway 
undertaking and to convert the same to electric traction. 

Blectro-Harmonic Society.—Our readers are reminded that the 
first smoking concert of the season takes place this (Friday) evening 
in the King’s Hall, Holborn Restaurant, London, at eight o'clock. 
The chair will be taken by Mr. John S. Raworth, and an excep- 
tionally interesting programme will be given. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Tottenham District Council invite offers (based upon certain 
arrangements, partieulars of which are set out in the form of tender) 
for the exercise of the Council's powers under their provisional elec- 
tric lighting order, 1902. Particulars, on and after Oct. 7, from 
the clerk (Mr. E. Crowne), 712, High-road, Tottenham, Middlesex, 
to whom tenders by noon Oct. 21. See also advertisement. 

Tamworth Corporation are prepared to consider offers for the 
construction and maintenance of electricity works. Particulars from 
the town clerk, See advertisement. 


Swansea Corporation invite tenders for the removal, alteration 
and re-erection at a new station of one 450 1. H. v. modern type tape 
expansion engine and of a 225kw. continuous-current dynamo ; 
the supply and erection of an 8-ton travelling crane. Specifications 
from the borough electrical engineer (Mr. C. A. L. Prusmann),Strand, 
Swansea, after 20th inst. Tenders to the town clerk (Mr. John 
Thomas), by noon Nov. 12. See also advertisement. 


Shanghai Municipal Council invite tenders for the construction 
and operation of about 24 miles of electrie tramways on the trolley 
system in the streets of the Settlements of Shanghai. Alternative 
proposals are desired for single-trolley and double-trolley lines. 
Copies of pro forma contract, &c., from the Council's agents, Messrs. 
John Pook & Co., 63, Leadenhall-street, London, E.C., or from 
Messrs. Fearon, Daniel & Co., 90, Wall-street, New York, om 
whom further information may be obtained. "Tenders to the secre- 
tary, Municipal Council, Shanghai, by March 81, 1905, An adver- 
tisement contains additional information. 

The directors of the Great Western Railway Co. invite tenders 
for supply of various stores for the year ending Nov. 80, 1905, 
including telegraph instruments, apparatus (insulators, &e.), iron- 
work, tools and drysalteries, electric wire and cables, carbons, incan- 
descent lamps, &c., &c. Specifications, &c., from stores department, 
Swindon. Tenders to the secretary (Mr. G. K. Mills), Paddington 
Station, London, W., by Oet. 17. 

The Visitors committee of Cumberland and Westmorland 
Lunatic Asylum, Garlands, Carlisle, invite tenders for two Lan- 
cashire boilers, feed pumps, steam exhaust and water pipes and 
valves; two 50kw. and one 80kw. steam dynamos, and a 5-ton 
travelling crane ; economiser ; underground bitumenised cables and 
boxes; wiring of buildings, switchboards, motors, fans, Ke. Speci- 
fications from and tenders to Mr. C. W. Allan Hodgson, The Courts, 
Carlisle, by Nov. 1. 

Sunderland Corporation invite tenders for two 800kw. three-phase 
generators (5,500 volts) to couple to existing Belliss engines, and 


two 800kw. synchronous three-phase motors (5,000 volts) to be 
coupled to existing multipolar Silvertown dynamos, 


Tenders 
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(addressed chairman of Electricity and Lighting committee) to the 
town clerk (Mr. Fras. M. Bowey), Town Hall (Sunderland, by 
noon 28th inst. 

Tenders are required for six months’ stores, ineluding electric 
hunps and fittings, &c., by Glasgow Parish Council and Lunacy 
District Board. Forms of tender, &e., from 266, George-street, 
Glasgow, until 21st inst. 


Wandsworth (London) Council invite tenders for the installation 
of electric lighting at the Council House, and the provision and 
fixing of an electric fan for the Council Chamber. ‘Tenders to the 
Council House, Wandsworth, S.W., by Oct. 18. 


London County Council invite tenders for 12 months’ supply of 
stores, including electric fittings, cables, engineers’ goods, &. Ten- 
ders by 24th inst. 

Ipswich Corporation require tenders for continuous-current 
meters for the ensuing 12 months. Specifications from the chief 


engineer and manager, Mr. Frank Ayton. Tenders by 24th inst. 


Fulham (London) Borough Council invite tenders for a 3,000- 
volt main generator switchboard. Tenders to the town clerk, Mr. 
R. M. Prescott, Town Hall, Fulham, S.W., by noon Oct. 19. 


Rugby District Council invite tenders (until Oct. 25) for about 
440yds. of 0°15 three-core low-tension paper-insulated and lead- 
covered cable. | 


Tenders are invited for the erection of an electricity generating 
station at Newquay. Tenders to Messrs. Cowell & Cowell, Central- 
chambers, Newquay, by noon 19th inst. 

Aberdeen City Parish Council invite tenders for electric lighting 
plant for their new poorhouse at Oldmill Tenders to Mr. C. B. 
Williams, 20, Union-terrace, Aberdeen, by noon Oct. 19. 

Dublin Lighting committee require tenders by noon 24th inst. for 
cast-iron troughing and covers. 

Richmond (Surrey) Guardians require tenders by 4 p.m. 27th inst 
for electric telephones at the workhouse. 

West Ham Corporation want tenders by 4 p.m. Nov. 11 for 35 
double-deck tramcars with electrical equipment. 


The“ Commonwealth Gazette of Sept. 3 announces that tenders 
will be received at Brisbane up to noon of Dec. 12 for the supply at 
Thursday Island of 100 tubular wrought-iron telegraph poles; also, 
at the cable tanks, Thursday Island, of 3 nauts of submarine cable 
to specification. Tenders must state the time required for delivery, 
and must be sent to the office of the deputy Postinaster-General, 
Brisbane. Specifications, &c., can be had at the General Post 
Offices at Sydney, Melbourne, Brisbane, Adelaide and Perth. 


Tenders are invited for steam-heating apparatus at the municipal 
telephone offices, Amslerdam. Adjudication will be made on Oct. 24. 
Particulars from the State Printing Establishment, Amsterdam, 
price 5s. 

A Swiss brewery company require tenders for the supply of & 
motor dray 4:50 metres long, body 1:50 metres long (available space 
for carrying merchandise). The dray must be of sufficient power 
to haul about 6 tons along any kind of road at a speed of 12km. per 
hour. Particulars from Le Brasserie du Lion de Beau-S¢jour, 
Nyon, Vaud, Switzerland. 

The issues of the Madrid Gazette“ for Oct. 4, 5 and 6, contain 
particulars of various requirements for electric lighting and electric 
tramway material, &c., for Liria, Madrid and Gijon. 


TENDERS REOBIVED AND ACOEPTED. 


In our issue of Aug. 19 we announced that an important cable 
contract had been let to Messrs. W. T. Glovcr & Co. by Johannes- 
burg Municipality, and the * British and South African Export 
Gazette now states that the Corporation have placed contracts in 
connection with their electricity supply and tramway scheme as 
follows :— 

W. T. Glover & Co. for sections A and B (lighting cables) at £100,038 
and for section C (tramway cables) at £6,339; British Insulated & Helsby 
Cables (Ltd.) for section D (bare copper wire and cables for lighting and 
tramways) at £10,789. The latter company also tendered for sections A 
and B at £107,448, and the St. Helens Cable Co. tendered for section C 
at £6,498. W. T. Glover & Co. tendered for section D at £11,269. 


Watford District Council have accepted the tender of Clifford & 
Gough for the erection of additions to the electricity station build- 
ings at £3,745, that of Babcock & Wilcox for main steam pipework 
and steain connections and water separator at £629, that of Wm. 
Boby for exhaust steam pipework and connections between con- 
densing plan: and cooling pond at £170. 10s., that of C. A. Parsons 
& Co. for force pump and connections from air pump to exhaust 
hot well at .£60, and that of the Brush Co. for a new engine in 
exchange for an old engine and a payment of £130. 


London County Council have accepted the tender of J. E. Spag- 
noletti & Co., at £150, for installing the electric light at Sydenham 
Technical Institute, and that of A. H. Marshall & Co. for wiring 
and fittings for an electric lighting installation at the Eltham fire 


station at 4139. 10s. In the latter case there were ten tenders, 
varying from £139. 10s. to £184. 18s. 

West Ham Corporation have accepted the following tenders in 
connection with the electrification of the tramways in High-street, 
Leytonstone road and Romford-road :— 

P. & W. McLellan, for about 870 tons of British steel rails and fish plates. 

Edgar Allen & Co. (Askham Brothers & Wilson), for the whole of the 
points, erossings and special work at junctions. 

W. Griffiths & Co., for 4,000 to 5,000 tons Guernsey granite pitchers. 

For transforming plant required at Greenwich electricity gene- 
rating station the following tenders were received by London County 
Council :— 


Electric Construction Co. Lanc3. Dynamo & Motor Co. £1,034 
(accepted) ........ eese £860 | British Electric Plant Co... 940 
British Westinghouse Co. .. 1,083 | Johnson & Phillips ........ 860 


The contract is to be completed in 14 weeks. 


East Ham Council have accepted the tender of Dick, Kerr & Co., 
for tramrails at £6. 10s. per ton, fishplates at £7. 15s., tie-bars at 
£11, bolts and nuts at £14. 10s., 29 30ft. lengths and six 35ft. 
lengths of special heavy rails tor curves at £7 per ton, and for top 
covers for six cars at £85 per car. 

The Lancashire Dynamo & Motor Co. (Ltd.), Trafford Park, 
Manchester, have secured the order from the Admiralty for the 
whole of the electrical equipment fur Sheerness Dockyard in accor- ` 
dance with the specification of the consulting engineers, Messrs. 
Preece & Cardew. 

The Union Electric Co., 151, Queen Victoria-street, London, E.C.. 
have received an order for the supply of all the are lamps for the 
illumination of the Newcastle Industrial] Exhibition, and the 
„ Exeello" intense flame are lamp has been adopted as being 
the most suitable for this work. 

Battersea (London) Council have placed an order with the British 
Thomson-Houston Co. for 70 prepayment electricity meters for 
workmen’s dwellings at £5 each. The company will replace, free 
of further charge, with meters of the latest improved type those 
previously supplied. 

Colehester Corporation have accepted the tender of J. G. White 
& Co. for permanent way materials, &c., at £1,182. 18s. 3d., and 
that of Boulton & Paul for covered ways at North Station Ap proach 
at £592. 9s. 6d. 

Salford Council have accepted the tender of Goddard, Massey & 
Warner for a feed pump for Wilburn-street depot at £20, and that 
of F. Leroy & Co. for covering the boilers and steam pipes at 5d. 
per square foot. 

Stepney (London) Council have accepted the tender of H. Allen 
to remove refuse from the electricity works at 1s. 8d. per load for 
clinker and ashes. Flue dust is to be removed free of cost. 

Brighton Corporation have accepted the tender of W. & T. 
Garrett for alterations and additions to the municipal telephone 
exchange at £88. 

Bury (Lanes.) Guardians have accepted the tender of Dlackburn . 
& Co. for wiring the hospital. . 

Dewsbury Electricity committee have placed an order with 
Callender's Co. for distributing cables. 

Hereford Town Council have placed an order with the India 
Rubber Co. for service cables, &c. 

Exeter City Council have accepted the tender of W. E. Blake for 
the erection of a tramcar shed at £4,265. 

King's Lynn Town Council have ordered 50 electricity meters 
from Chamberlain & Hookham. 

Wrexham Town Council have placed an order with the St. Hele -s 
Cable Co. for cables. 


BUSINESS NOTIOBS, &c. 

Intimation is made by Messrs. Browett, Lindley & Co. (Ltd.), 
Patricroft, near Manchester, that Mr. Fred. C. Gibbons, M.I.E.E, 
who was formerly one of the joint managing directors, has returned, 
and now occupies the position of sole managing director of the 
company. Mr. T. E. Kay, secretary of Browett, Lindley & Co., in 
making this notification, points out that it was during Mr. Gibbons’ 
former association with the company that their standing as manu- 
facturers of the double-acting forced-lubrication enclosed-type 
engines was secured. There are a large number of these engines 
installed, not only in electric generating stations of municipal 
corporations and companies, but also in private installations. 

The Linolite Co. have removed from 47 to 25, Victoria-street, 
London, S.W. 

The offices of the Civil and Mechanical Engineers’ Society hav 
been changed to 25, Victoria-street, London, S.W. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The first meeting of the creditors of Charles Bunyan Ward, late 
of the South London Telegraph and Commercial College, Brixton, took 
placelast week. Debtor had carried on the college for 10 years up to 
Sept. 1 last, when he sold i‘. He attributed his failure to com- 
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etition by the L.C.C. colleges, decline in telegraph and cable 
usiness, &c. Liabilities £810, assets £1438. 

A meeting will be held on Nov. 17 at 140, Leadenhall-street, 
London, E.C., to receive an account of the winding-up of the Stewart 
Electrical Synd. (Ltd.). 

A meeting will be held on Nov. 15 at 4, Pembroke-street, London, 
N., to receive an account of the winding-up of the Electrical 
Indicator Synd. (Ltd. ). 


Plant for Sale.—A complete 700 n.p. power plant (now supplying 
direct current at 550 volts to the trains on the Harrow branch of 
the Metropolitan District Railway) isfor sale. Delivery March, 1905. 
Particulars from Mr. H. B. Twyford, Hamilton House, Victoria 
Embankment, London, E.C. See advertisement. 

A complete second-hand electric lighting plant, suitable for instal- 
lation of 200 lamps, is for sale. Full particulars from Mr. W. P. 
Adams, M.I.E.E., 28, Victoria-street, Westminster, S.W. See 
advertisement. 

The liquidator (Mr. H. J. Allen) in the voluntary liquidation of 
Barnaby & Co. (Ltd.), electrical contractors, Rotherham, is offering 
for sale as a going concern the stock, fixtures and tools, &c. Further 
particulars from Mr. Allen. See also an advertisement. 

A quantity of electric fittings, slightly damaged by fire, is adver - 
tised for sale at 188, Walton-street, London, S.W. . 

Stores for Bale.—Messrs. Horne & Co., 8, Delahay.street, 
Storey's-gate, Westminster, will sell by auction at the Royal 
Arsenal, Woolwich, on Oct. 20 (by order of the Secretary of State), 
at 11 a.m., a quantity of obsolete and unserviceable stores, including 
some electrical stores and cable, copper, brass, aluminium and other 
metale, tools, &c. May be viewed at the Royal Arsenal on days 
previous to, and on the morning of, sale. Catalogues at the War 
Office, Pall Mall; at the Ordnance Office, Tower; and at the 
Ordaance Office, Royal Arsenal, Woolwich. See also advertisement. 


Premises to be Sold and Let.—The 40 years’ lease of Crown 
Works, Bancroft-road, Mile End-road, London, E., is to be sold on 
Friday, 28th inst. There is 84,000ft. of working space on two floors, 
a yard, stables, offices, &c., with option of purchasing freehold. 
Particulars from the auctioneers (Messrs. George W. Dawes & Co.), 
12, Basinghall-street, London, E.C. See advertisement. 

A warehouse or factory is to be let at Lewisham, close to main 
road and within 2 minutes of station. Floor area about 6,000 sq. ft. 
Applications to Mr. Wm. Jerrard, 40, Loampit-vale, Lewisham, 
London, S.E. See advertisement. 


There are three fine shops, with basements, to let in the Strand, 
London, on a 21 years’ lease. Particulars from the secretary’s 
office, Room 41, West Block, Hotel Cecil, Strand London, W.C. 
See advertisement. hee. © 

A New Dynamo Brush —It has been often proposed to better the 
commutating qualities of dynamo brushes by making them up of 
alternate layers of a good electrical conductor and 
resistance material. Amongst the number of such 
composite brushes which have made their appearance 
from time to time is the one shown in the adjoined 
illustration. Messrs. J. Defries & Sons, of 146 and 147, 
Houndsditch, London, E.C., who are placing the brush 
on the market in this country, state that it is extensively 
used in the United States of America. The illustration 
shows the brush one-third full size. It consists of 
laminations of copper and high resistance metal alloy, 
soldered together at the top. We are informed that 
these brushes are capable of collecting about 200 
amperes per square inch of contact area. It will be 
understood, of course, that this brush is not intended 
to replace carbon brushes in machines which -have 
been designed to work with carbon brushes, but it is 
suited to replace copper brushes where these may give 
trouble. The brush is clamped to the brush-holder in 
usual manner. 

Cramps.—Edward G. Herbert (Ltd.), Rosamund- 
street East, Manchester, are placing on the market a 
novel form of cramp, which has been named the ** Com- 
bination" cramp. This can be used &s an end cramp, 
and combines the qualities of the hexagon and side 
cramps manufactured by this company for use on 
planing, shaping and other machines. 

„D. P.“ Storage Batteries.—An exhaustive price list of storage 
batteries has been prepared and issued by the D.P. Battery Co., 
11, Vietoria-street, Westminster, S.W., and contains complete 
details of the manufacture and construction of these batteries for 
lighting, traction and general installation work. Several types of 
this company's batteries are now styled the Luinford,“ after the 
works at Bakewell, Derbyshire, where they are manufactured. The 
illustrations accompanying the new list effectively show & number 
of installations of batteries in double and single tiers. One of the 
latest introductions is the ** Lumford ” heavy type cell, of which 
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we illustrate a section of the positiv 
positive plate weighs 1831b. and the negative plate 91b., and there 
is nearly 4in. clearance between the plates and the bottom of the 
box. In the “ Lumford Station " type cell, with the positive 
plate weighing 28lb. and the negative plate 21lb., there is a 6in. 
clearance. ur illustration (Fig. 2) shows this clearance, and an 
improved arrangement of the glass tubes, which overcomes the 
objection that used sometimes to be made that these tubes work out of 
place at the lower corners of the plates. It will be seen that by run- 
ning horizontally three couples of glass tubes (A) the rigidity of tho 
vertical tubes is assured. It is claimed that these plates are the 
heaviest on the market, and contain more pure metallic lead. They 
are made in accordance with the latest Continental practice, and are 
in no way experimental cells, as the makers have satisfied them. 
selves that this type of plate has proved its value during a number of 
years' practieal experience in actual use. A distinctive feature of this 
list, and one which will appeal to installers, is a very complete set 
of detailed drawings of every type of cell supplied by the company, 
made toscale. In this way installation contractors are enabled to 


e plate in Fig. 1, The complete 


=12mm. 
Fra. 1.—Section of 
Positive Plate, “ Lumford ” 
Heavy Type Cell. 


Fic. 2.--Showing arrangement of Glass 
Tubes (A) to secure rigidity. 


calculate, straight away, the exact space required and all other 
essential particulars concerning their erection. Complete instruc- 
tions for erecting and starting these accumulators and general work- 
ing instructions accompany the list. Numerous testimonials go to 
make up a useful catalogue of electrical accumulators. We must 
not omit to mention that the D.P. Battery Co. have essayed to meet 
the maintenance difficulty by giving a two to three years’ guarantee 
with all batteries supplied, from date of first charge, against any 
defects in material or workmanship, provided the cells areSerected 
by the company, and that their working instructions are strictly 
carried out in all particulars. hs 

Catalogues, &c.— An illustrated pamphlet of electric radiators has 
been issued by the General Electric Co., and several new designs 
are shown. The luminous or “glow” pattern are fitted with 
polished aluminium reflectors requiring a minimum of attention to 
keep them in perfect condition. The heat lamps can be instantly 
fixed. An improved form of holder is supplied with these radiators 


EI 


— 
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FIG. 2. 


ensuring perfect connection. The “ Shield ” form of radiator, which 
we illustrate (Fig. 1), is designed for small rooms and offices where 
only little heat is required from time to time. It is made up ofiron 
feet and handle, lacquered copper reflector as shown, is fitted with 
two lamps, but without switches. This is a very cheap form of 
radiator. Fig. 2 isthe ** Mercury " form of radiator, constructed of 
polished brass and copper and fitted with four lamps and two flush 
switches. The ornamental Diaper" pattern radiator (Fig. 3) is 
a form of radiating apparatus, wired on the enamel system, of the 
non-luminous type and designed for heating small offices and rooms. 
A heating pad is also shown and described in the list. This takes 
the place of the popular hot water bottle, and where electric current 
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is available is ready for use at a moment’s notice. Current con- 
sumption is low. The pads have the appearance of a block of 
lamb’s wool, and are free from the many objectionable features of 
hot-water bottles, poultices or other heated appliances for the body, 


J. S. Henry (Ltd.), 287-291, Old-street, London, E.C., have pre- 
pared for publication a set of five books dealing with various classes 


Examples of the J. S. Henry 
Wooden Electric Fittings. 


of wooden electric fittings. The complete set of these lists should 
be in the hands of every installation contractor, as an infinite 
variety of fittings are described and effec- 
tively illustrated. We have selected a 
few of the fittings for illustra- 
tion as examples of a large num. 
ber of unique designs, suitable, 
in particular, for situations where 
the taste of the client is in the 
quaintly artistic or antique direc- 
tion. As an example of what 
can be done with the electric 
light in such surroundings, the 
fittings will assist both the archi- 
tect and the contractor for elec- 
tric lighting work. An important 
factor in connection with the 
introduction of wooden fittings 
is, of course, their acceptance by 
the fire insurance companies. 
We understand that the Phenix 
and other offices have approved 
Messrs. Henry’s fittings. We 
| may add that some good samples 

CENE are on show at the Electrical 
Exhibition at Pitfield-street, Hoxton, London, now being held. 
We have received an advance copy of à new catalogue of con- 
tinuous-current motors now being issued by Messrs. Crompton & 
Co., and which deals very fully with the subject of the construction 
and working of these machines, which have been fully standardised 
and are now manufactured by the company in very large quantities. 
In order to be able to supply these machines at the prices listed, 
Messrs. Crompton have to adhere rigidly to their standard designs, 
but as the driving conditions with these machines vary so largely 
considerable modifications in the mechanical parts have to be intro- 
duced to meet these conditions from time to time. On this subject 
it is clearly pointed out that foreign competitors have always 
adhered more rigidly to their standard designs than have the 
English manufacturers. Messrs. Crompton have, therefore, en- 
deavoured to take a middle course. They have reduced the price 
of their standard motors to the lowest figure, and have decided 
that where a customer requires special modifications of the designs 
these can be made, but at his cost. In this way the customer who 
is satisfied with, or whose requirements will allow of his accepting, 
the standard machines made by Messrs. Crompton & Co. will reap the 
full benefit of the reduction in cost due to standardisation. It is very 
properly pointed out that, at first sight, it may appear a simple and 
inexpensive matter to modify the mechanical designs of a motor, 
but where machines are manufactured to standard patterns in large 
quantities, thereby ensuring economy in manufacture, any altera- 
tion in the design may involve the building of a special armature or 
of some other portion of the machine, entailing sometimes large 
additional expenditure for which there is practically nothing to show. 
In the list now published a plain 1notor is taken as the basis of 
charge, and the list gives particulars of a large variety of machines, 
with all necessary details as to dimensions, weights, measurements, 
&c. In the geurcd-inotor section, three different speed ratios have 


been standardised for large machines. A section of the list is 
devoted to starters, reference being made to the difficulty of deal- 
ing with this question owing to the numerous different types 
required by the various supply and insurance companies. There is, 
however, & considerable amount of information in the list on this 
subject in handy form, and relating to (1) light load starters, (2) 
half-load starters, and (8) full load starters. Much care has been 
taken in preparing the list and in compressing the particulars given. 

A fine list of steel and wrought-iron bridges, roofs, tanks, 
columns and general construction work, cast-iron stanchions, &c., 
power-gas plants (Wilson patent), Temperley patent transporters 
for all classes of work, &c., is to hand from the Horsehay Co. (Ltd.), 
of Horsehay, Shropshire. The list is notable for a well-executed 
set of photographs of the company's shops, for some fine examples 
of bridge work for India, South America, South Africa, and other 
parts of the world, and for some excellent photographs of cast-iron 
column work and tanks of large capacity, all work executed by the 
company at Horsehay. The gas-power plant on the Wilson prin- 
ciple which is erected at the company's works is also shown, as is 
another complete plant of a maximum working load of 150 B.H.P. 
for use in New Zealand. A 1,000-ton haulabout engine is also 
illustrated, as are several high and low platform examples of Tem- 
perley transporters. The list gives a good idea of the company's 
facilities for handling large contracts. 

The Electrical Co., 121-125, Charing Cross-road, London, W.C., 
forward leaflet No. 83, which deals with small motors, and No. 44 
dealing with polishing motors for continuous, three-phase and single- 
phase currents. Both lists give in compact form all necessary par- 
ticulars. Further reference is given in a separate sheet to a water- 
proof motor erected in the open air in April, 1903, and which is still 
(Oct. 1, 1904) in proper working order and can be inspected at any 

ime. There is also issued by the same company a reference list of 
dynamos and motors supplied by the company up to July 1, 1904. 
These machines number 2,821 for continuous current, 212 for single- 
phase alternating current from 100 to 220 volts, and 445 three-phase 
current from 200 to 6,500 volts. With sundry small motors, the 
total machines sold in this country up to July 1, 1904, is-3,988, of 
a total horse-power of 140,693°25. The location of these various 
machines is set out in the list. | 


Messrs. John Davis & Son, Derby, have ready a new catalogue of 
drawing-office requisites, &c. 

The Mirrlees Watson Co., of Glasgow, issue a circular describing 
& large jet condensing and cooling plant recently installed at the 
Scottish Co-operative Wholesale Society's premises. 


Two and three-phase induction motors and apparatus therefor are 
illustrated, described and priced in pamphlet No. 175, issued by the 
British Thomson-Houston Co., Rugby. 


‘‘Under-fed Btokers" is the subject of a pamphlet issued by 
Erith's Engineering Co., 70, Gracechurch-street, London, E.C. A 
number of these machines are illustrated and described as applied 
to different classes of boilers. l 


The “ Journal.”—Part 169 of the Journal of the Institution 
of Electrical Engineers is now ready, price 4s. Particulars of the 
contents are given in an advertisement. 


Forthcoming Books.— Messrs. A. Constable & Co. will publish 
shortly a new work on electric traction by Messrs. F. H. Parshall 
and H. M. Hobart. 


Imports.—The following are official values of imports of elec- 
trical machinery, material and apparatus into this country during 
September :— 

Electrical machinery, £51,007 (an increase of £12,526 compared with 
September, gd telegraph cables and apparatus, £9,370 (increase 
£6,702) ; other electrical goods £63,699 (decrease £21,977). The total 
imports of the three classes during the nine months ended 30th ult. were 
respectively £423,928 (decrease £6,090), £33,086 (decrease £11,744) 
and £565,964 (decrease E 19,519). 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manu- 
factured electrical apparatus and material (including telegraph and 
telephone wire and material, but not including electrical machinery, 
which is not separately specified) from Oct. 5 to 11, with the ports 
of destination :— l 

Africa—Alexandria, £117 ; Beira, £15 ; Cape Town, £4,492 (including 
£2,207 telegraph material) ; Durban, £1,407 (including 2439 telegraph 
material); East London, £369 ; Mombasa, £273 (including £250 tele- 
graph material); Port Elizabeth, £118 Australasia—Brisbane, £34; 
Perth, £675; Sydney, £431. Brazil—Pernambuco, £31; Rio Janeiro, 
£665 (including £165 telegraph material). Canada—Toronto, £90. 
Ceylon—Colombo, £57.  France—Bordeaux, £44; Le Treport, £45. 
Germany—Hamburg, £176. Gibraltar, £631. Holland—Amsterdam, 
£57 ; Rotterdam, £51. Hong Kong, £13. India—Bombay, £370 oen 
ing £250 telegraph material); Calcutta, £777 (including £162 telegraph 
material). Japan—Tokyo, £544; Yokohama, £319. Malta, £28 (tele- 
graph material). Siam—Bangkok, £28. Spain—Malaga, £20. Straits 
Settlements—Singapore, £232 (including £201 telegraph material). 
Turkey—Constantinople, £50. Uruguay—Monte Video, £78. Zanzibar, 
£19. Total, 12,256, against £11,086 in the corresponding week last year 
(Oct. 7 to 13). 


1050 


THE ELECIRICIAN, OCTOBER 14, 1904. 


PATENT RECORD. 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, V. C. 


APPLICATIONS FOR PATENTS. 

NorE.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification, The names within parentheses 
are those of communicators of inventions, When Complete Specification 
accompanies application, an asterisk is affixed, 

Unless otherwise stated, the application is made in London, 

August 23, 1904. 
18,208 J. Youne. Effecting telephonic intercommunication. 
18,252 O. Henn. Hamburg, Germany. Automatic electric telegraphic 
transmittere." 
18,255 Hon. C. A. Parsons and G. G. STONEY. Parallel running of dynamos. 
18,280 F. R. Simms. Magneto-electric machines. 
18,295 W. H. Scorr. Controllers for electric capstans. 
August 24, 1904. 
18,506 J. CursHAWw. Manchester. Electric advertising. 
18,516 K. EDGCUMBE and E. I. EvERETT. Electrical measuring instruments. 
18,517 J. A. KENNEDY MCGREGOR and H, Wren. Birmingham. Switches. 
18,522 H. PrgPER and G. L'Hoksr. Birmingham. Electric lighting for 
railway trains.* 
18,542 and 18,545 W. J. PmELrs. Incandescent lamps, connections and 
switch mechanism therefor. * 
18,556 F. L. Barrerr. Electrolysers. 
18,558 B.T.-H. Co. (G.E. Co., U.S.). Electric measuring instruments. 
18,559 B.T.-H. Co. (G.E. Co., U.S.). Incandescent lamp sockets. 
18,560 Warwick Macuinery Co. (G.E. Co., U.S.). Elastic fluid turbines. 
18,561 B.T.-H. Co. (G.E. Co., U.S.). Resistances for electrical apparatus. 
18,569 G. R. Rosson. Trolleys for electric cars. 
18,578 B. S. Hornsey. Combined electric switches and fuses. 
18,583 R. HoENICKE. Indicating device for electrical fire alarms.* 

August 25, 1904. 

Electrolytic process and apparatus therefor.* 
Selective telephone call mechanism.* 
Apparatus for transmitting and receiving 


18,403 C, P. TOWNSEND. 

18,429 H. I. HAWKHURST. 

18,434 J. P. L, DONLEVY. 
messages, 

18,439 R. S. McLAREN. Charging of accumulators. 

18,446, 18,447 and 18,448 E. A, CAROLAN (G.E. Co., U.S.). Vapour electric 
apparatus. 

August 26, 1904. 

18,464 J, T. CHERRY and E. H. CLIve. Plymouth. 
wire-finding apparatus attached. 

18,169 J. E. BENTLEY. Manchester. Trolleys for electric tramways and 
railways. 

18,496 J. G. GARQUHAR. Switch for electric circuits. 

18,499 J. S. Woop, W. S. Woop and J. R. Woop. North Shields. System 
of cable connections with electrified railways. 

18,501 G. WALLACE and WALLACE J. L. Sanpy. Primary batteries, 

18,520 F. J. Beaumont. Coin-freed electricity meters. 

18,523 J. CARPENTIER. Interrupters for ignition coils of internal combus- 
tion engines. (Date applied for, Aug. 29, 1903, date of application 
in France.)" 

18,538 G. C. Dymonp (Ges. für Drahtlose Telegraphie m. b. H., Germany). 
Liverpool. Wireless signalling systems.“ 

August 27, 1904. 

18,546 M. Byrne and W. J. CRAWsHAW. Incandescent lamps, whereby two 
or more lamps are governed by one central connecting cap. 

18,561 J. LINKLETER. Tynemouth. Live rail protections for electric 
railways. 

18,592 E. A. CAROLAN (G.E. Co., U.S.). 

18,594 L. FIEDLER and F. J. GERARD. 

18,598 G. WESTPHAL. 


Trolley heads, with 


Electric rail ways. 
Galvanic batteries. 
Automatic fire alarm.* 

August 29, 1904. 

18,628 G. B. STERN and A. C, Greene. Electric lamp holder. 

18,685 D. Coox. Method of generating electricity. 

18,612 H. Manpers. Production and application of electrical resonance. 

18,645 H. OPPENHEIMER (A.G. Mix & Genest, Germany). Movable arms 
for microphone carriers, 

18,654 T. F. RENE. Sparking plugs for internal combustion engines“ 

18,685 B.T.-H. Co. (G. E. Co., U. S.). Control of alternating-current motors. 

August 30, 1904. 

18,704 ELECTRIC & ORDNANCE ACCESSORIES Co. and R. F. HALL, 

ham. Circuit-breakers and automatic switches. 
August 31, 1904. 

18,792 J. GRAHAM and R. KENDAL. Stockton-3n-Tees. Controlling the 
How of electricity into operative rails for vehicular or other traffic, 
said means being also available for signalling purposes. 

18,801 R. FatsHaw. Harrogate. A mechanical electric governor. 

18,811 C. B. CHESSHIRE and D. D. Esson. Apparatus actuated by radium 
or its compounds. 

18,815 J. TayLor. Switches and the like. 

18,825 C. M. Jacobs. Apparatus for enabling telegraphic and telephonic 
messages to be received simultaneously over the same line wire. 

13.827 C. KLorrENSTEIN and G. KLtorrsTRIN. Thermostatic electric 
circuit coatroller. 

18,851 W. K. Kise. Kingst: 

18,810 B.T..H. Co. (G.E. Co., U.S 

18,841 B.T.-H. Co. (G.E. Co., U.S). 

18,842 B. T.-H. Co. (G.E. Co., U. S.). 


Birming- 


on-Thames. Telegraphic and like circuits, 


n- 

o, U.S.). Electro-deposition. 
U.S Transformers, 

Pol rity indicators 


September 1, 1904. 

18,855 R. Green. Birmingham. Conductors for electric vehicles, 

18,882 E. T. KERBAKER. Light regulator for electric railway cars, 

18,908 M. Ketty, Electric time- recording mechanism and apparatus.“ 

18,910 L. B. PEMBERTON. Electrical heaters. (Date applied for, Jan. 4, 
1904, date of application in U.S.)* 

18,919 W. MIDDLETON and J. Y. MippLETON. Coupling for cables. 

18,920 H. H. Lage (Société Anonyme Matthey & Co., Switzerland). 
Manufacture of electrieal insulating and non-heat conducting 
compositions. 

September 2, 1904. 

18,957 J. HAnGREKAVES. Widnes, Lanc", Appliances for operating elec- 
trolytic cells. 

18,942 R. T. Stmcock. Birmingham. Advertising on electric tramears. 

18,949 G. D. SALE. Glasgow. A safety guard for conductor or live rails.“ 

18,959 O. D. Lucas. Electric lamps. 

18,971 H. S. ANDERSON. Magnetic mechanical movement. 

18,979 R. S. CLousTON. Eiectrie traction. 

18,987 P. H. THomas. Systems of electrical distribution. (Date applied 
for, Sept. 4, 1903, date of application in U.S.)* 

18,989 R. Mutter. Liverpool. Insulating substance and method of 
making same. 

18,991 P. HOLBROOK THoMas. Systems of electrical distribution. 
applied for, Sept. 4, 1903, date of application in U.S.)* 

September 3, 1904. 

19,000 F. S. Poran and S. G. Liverr. Rectifying alternating current. 

19,034 J. B. Haynes and J. HiNcHcLIFFE. Wall plugs. 

19,061 H. T. Hiwcks. Liverpool. Instruments for calculating conductors 
and problems generally where all but any specific one of the 
members of a simple algebraic formula are known, as, for instance, 
Ohm's formula C — v/r. 

September 5, 1904. 

19,109 F. Punca. Single-phase commutator motors, 

19,113 J. A. S. ARNOLD. Wireless telephony. 

19,125 B. G. Lamme. Brush holders. (Date applied for, Sept. 16, 1993, 
date of application in U.S.)“ 

19,126 W. H. Foor. Dynamo-electric machines. 
Sept. 16, 1903, date of application in U.S.)* 

19,159 W. SEDLBAUER. Arc lamps for medical purposes. 

19,160 Ernst G. SIEVERT, Telephone cord.“ 

19,168 W. P. THomrson (Berliner Maschinenbau A.G. vorm. L. Schwart- 
zkopff, Germany). Alternating-current and electrical machinery.” 


(Date 


(Date applied for, 


SPECIFICATIONS PUBLISHED. 
Nork.— All specifications can be obtained at the uniform price of 8d. each, 


1903. 

11,828 MuinHEAD. Electric telegraphy. 
11,8284 MuimRHEAD. Electric telegraphy. (Date applied for, May 25, 1903.) 
11,921 pe FERRANTI. Electric welding of turbine blades, 
17,851 WzsTINGHOUSE. Electric railways. 
18,257 REGENBOGEN (Rund). Igniter mechanism for internal combustion 

engines, 
18,5318 WALLACE. 
18,554 WILDE. 


Incandescent lamp. 
Electromagnetic rail brakes. 
18,624 BASTIAN and SALISBURY. Electric vapour lamps. 
18,581 LErrNER and Lucas. Electric lighting of railway trains. 
18,745 Atkinson. Excess current indicators. 
19,172 SIEMENS BROTHERS & Co. and RYDALL. 
19,454 


Controlling electric cars. 

WEINTRAUDB. Operating vapour electric lamps from an alternating- 
current source. (Date applied for, Oct. 18, 1902.) 

19,657 Srewart. Working of points and plough guides on electric or 
cabl- tramways or railways. 

Upton, ELLIOTT and PRATT, 

O’Brien and RoTTANZI. 

Boypzn. Multipolar generators and motors. 

Makin. Electrical switch. 

De V&vLLE. Terminals for stranded wires, 

CaAROLAN (G.E. Co., U.S ). Controlling devices for electric vehicles. 

HARMATTA. Welding by electricity and apparatus therefor, 

23,443 Crompton & Co. and PRICE. Electrometers. 

23,712 NEgHMER. Dry batteries. 

24,626 THomrson (Pflüger Accumulatorem Werke Act.-Ges.). 

secondary batteries, 

25,199 Sancster. Switches for the electrical ignition systems of motor 
cycles, &c. 

JuHNSON (Elektricitüts Ac Ges. vorm. W. Lahmeyer & Cu) 
Electrical means for starting prime movers for electric generators. 


1904. 


20,645 
20,934 
22,008 
22,497 
22,051 
22,907 
22.981 


Arc lamps. 
Incandescent lamp casing and reflectors. 


Plates for 


5,665 Henninc. <Annunciators for electric bells. 

8.912 WarLccH. Line selectors of intercommunication telephone appi- 
ratus. (Date applied for, Sept. 25, 1903.) 

8,965 SIEMENS BROTHERS & Co, (Simpson & Wheat), Section insulators 


for overhead trolley wires. 
Morck. Alternating current meters on Ferrarl’s principle. 
Ritter. Telephone and telegraph systems, 
TuncHr Apparatus for the simultaneous transmission of tele- 
grapbic and telephonic or other currents over the same line. 
FAIRWEATHER (Brown Hoisting Machinery Co.). Brake and means 
for suspeusion for overhead electrically -driven locomotives, 


9 307 
12,187 
12.691 


15,421 


13,468 Scott. Switches. (Date applied for, July 31, 1903.) 
14,066 Gounnay. High-voltage galvanic battery. 
14,230 Lake (Submarine Signal Co.), Submarine signalling and apparatus 


therefor, 


THE ELECTRICIAN, OCTOBER 14, 1904. 


1051 


SSS ee ge ee ee ee ee Se ee ee ee GEE GG 
ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


NEW COMPANIES REGISTERED. 


amma cor 


CITY OF BUENOS AYRES TRAMWAYS CO. (1904), LTD. (82,214.)— 
Reg. Oct. 6, capital £1,240,000 in £5 shares, to acquire certain assets of 
and adopt agreement with City of Buenos Áyres Tramways Co., Ltd. (in 
voluntary liquidation), to receive payment from Anglo-Argentine Company 
of certain annual sums, and to hold same on certain trusts, to farm, or 
let out for farming, building or other purposes, and generally to deal with 
and turn to account the lands of the company, to acquire or construct, 
maintain, work and control any tramways, railways, telegrapbs, telephones, 
electric lighting or power works, factories, &c., to promote any other com- 
pany for acquiring all or part of the assets and liabilities of the company 
or otherwise, &c. First directors, J. Heaton, E. Clapham, W. Hutchin- 
son, S. Rostron and E. H. Woods. Reg. office, 1, Great Winchester-street, 
London, E.C. 

MARES & HODGKINSON (LTD.) (82,205.)—Reg. Oct. 5, capital £5,000 
in £1 shares, to acquire and carry on the business of electricians and 
electrical engineers carried on by J. Marks and H. Clarkson, and to carry 
on the business of manufacturers of and dealers in electric lighting plant, 
apparatus and fittings, civil, mechanical and general engineers and con- 
tractors, &c. First directors, J. Marks, W. B. Hodgkinson and W. L. 
Hodgkinson (chairman). 

SCOTTISH ELECTRIC TRACTION CO. (LTD.) (5,705.)—Reg. in Edin- 
burgh Oct, 6, capital £500 in 1s. shares, to promote, assist and establish 
companies, syndicates and associations for carrying on any business or 
adventures of any description, whether relating to electrical enterprise 
or not, &c. 


CITY NOTES. 
——9——— 

MEMORANDA (Oct. 13).—Bank rate 8 per cent. (since April 21, 1904). 
Price of silver 26 55d. per oz. Consols 881 —883 for money, 88,5, 8875 
for account; 24 per cent. annuities 871—873. Consols Pay Day, Nov. 4; 
Stocks and Shares Continuation Days, Oct. 25 and Nov. 9; Ticket 
Days, Oct. 26 and Nov. 10; Pay Day, Oct. 27; Mining Share Carry- 
over Days, Oct. 24 and Nov. 8. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.) — The directors, after placing 
£5,000 to credit of renewal fund, have declared an interim dividend for the 
quarter ended Sept. 30 of 12s. 6d. per cent. on the ordinary, and £1. 5s. 
per cent. on the preferred stock (less tax), payable Nov. 1. 

BROWETT, LINDLEY & CO. (LTD.)— The directors announce that the 
trading results to June 30 do not justify them in declaring & dividend on 
the ordinary shares. 

COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)—The tranfer 
books and register of holders of second debenture stock will be closed from 
18th to 31st inst. inclusive, preparatory to payment of interest due Nov. 1. 


CUBA SUBMARINE TELEGRAPH CO. (LTD.)—The directors’ report for 
the half-year to June 30 states that the total receipts were £18,715.158. 6d., 
and the expenses eee cost of attempted repair of the Cienfuegos- 
Santiago 1875 cable) £14,039. 12s. 9d., leaving a balance of £4,676. 2s. 9d., 
to which is added £6,970. 19s. 8d. brought forward, making £11,647. 2s. 5d. 
Preference dividend absorbs £3,000, leaving £8,647. 2s. bd. The directors 
recommend the payment of an ordinary dividend at the rate of 5 per cent. 
per annum, tax free, the balance (£4,647. 2s. 5d.) being carried forward. 
The payments to June 30 on account of the Cienfuegos- Santiago new 
cable have been charged to reserve, which now stands at £144,982. 1s. 
The directors regret that the Cape Cruz-Santiago section of the Man. 
zanillo Santiago cable became interrupted on June 14. The West India & 
Panama Co.’s cs. Henry Holmes” has been hired for the repair, and is 
now at work on the cable. This interruption accounts for the falling-off 
in receipts during June. The claim against the United States Govern- 
ment for payment of the claim for the cost of repairing the damage done 
to the cables during the Spanish-American War, and against the Cuban 
Government for payment of the subsidy for the coast cables, are still 
unsettled. 

EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD. & REDUCED)— 
The net revenue for the year ended June 30 was £42,603. 17s. 9d. Inte- 
rest absorbed £18,760. 18s. 4d, ; £11,000 has been set aside as deprecia- 
tion on freehold and leasehold property, plant, machinery and tools; 
£1,442. 13s. 11d. has been applied in writing down values of stocks; and 
£1,508. 8s. has been reserved on account of bad and doubtful debts. A 
further £1,000 has been added to reserve for future stock depreciation. 
After providing for the foregoing, the credit balance is £8,891. 17s. 6d. 
As a result of writing down the capital by £2. 10s. per share on each of 
23,564 “B” shares a debit balance of £3,589. 14s. 7d. remained, and 
deducting this, the credit balance to be carried forward is £5,302. 2s. 11d. 

‘The cost of establishing the business, goodwill, &c. (£443,451. 8s. 1d.) and 
also the freehold and leasehold property, plant, machinery and tools, have 
been brought forward at the valuestated in the last balance-sheet, with the 
addition of the amount expended to June 30, less depreciation charged in 
net revenue account. There has been expended on capital account 
during the year £1,029. 7s. The shares of Altrincham Electric Supply 
(Ltd.) have been taken at par. The indebtedness of the company has 
been reduced during the year by £1,466. 10s. 1d. 

INDO-EUROPEAN TELEGRAPH CO. (LTD.)—The directors have declared 
an interim dividend for the half-year ended June 30 at the rate of 5 per 
cent. per annum (tax free), payable Nov. 1. The transfer books will be 
closed from 18th to 81st inst. inclusive. 

SOUTH LAWCASHIRE ELECTRIC TRACTION & POWER CO. (LTD.)— 
At a meeting on Friday last, the directors’ report and recommendation that 
the company be wound up for reconstruction purposes were approved. 
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